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CHAPTER I

INTRODUCTION

The Department of Education of the State of Kan-
sas claessifies high schools of the State into three
groups, namely, class A, class B, and eclass C. This
classification is based on teaching staff, supervision
and administration, furnishings and equipment, records
and reports, promotion and graduation.l The public is
generally of the opinion that the pupil achievement in
a class A high school is better than in a class B high
sehool, and in a class B high school better than in a
class C high school. An examination of the above stand-
ards for classifying high schools also leads one to the
same conclusion.

Whether eny difference of achievement exists between
these three classes of high schools has lead the writer
to study the question. Specifically stated the problem
of this thesis concerns itself with the relative achieve-
ment of pupils in class A, B, and C high schools in the

State of Kansas, as measured by the students entrance exam-

1. Handbook of Orgenization and Practices, 1934, for the
Secondary Schools of Ksnsas, Kensas State Board of XEduca-
tion, pp. 49-58.




inations and their grades made in the Fort Hays Kansas
State College at Hays, Kansas.

However, the thesis does not include all of the high
schools of the state but only high schools from which stu-
dents were enrolled in regular work at the Fort Hays Kan-
sas State College. The number of students included in this
survey is 1204 from 224 different high schools from all sec-
tions of the State of Kansas. However, 184 of the high
schools represented were in the western half of the State.
In this study the word "achievement"™ is interpreted to mean
mastery of subject matter.

The writer wishes to call attention to a similar study
dealing with similar aspects of this thesis. Harry L. Bosz
condueted a similar survey among the men students of the
freshman class of 1932 at the University of Michigan, in
which he coneluded,

"The students from the larger high schools

were somewhat superior both in results of =a

psychological exemination and in honor point

achievement in various subjects on entrance
examinations, but the students from the

smaller schools made more rrogress and sur-

passed the students from the larger schools.®

Beginning the the fall semester of 1930 the Fort Hays

Kansas State College gave entrance examinations to all

2. Bos, Henry L., A study of the comparstive honor points made
during the freshman yvear at the University of lichigan by grad-

uates of small high schools and large high schools. Illaster's

Thesis, 1932, University of lMichigan.




freshmen who enrolled for work in the college. The tests
were adminis tered to all freshmen under uniform conditions
regardless of the class of high school from which they
came. The tests were scored end the scores recorded in
the office of the registrar. The statistics used in this
thesis were taken from this source and covered the five
year period from 1930 to 1934, inclusive.

The entrance exeminations for the years 1930 to 1933,
inclusive, were the Sones-Harry High School Achievement
Tests. The intelligence tests used in conjunction with
the Sones-Herry High School Achievement Tests were for the
year of 1930, the Army Group Exemination Alpha, for the
years of 1931 and 1932, the Psychological Examination for
High School Graduates and College Freshmen, for the year
of 1933, the Henmon-Helson Tests of Mental Ability. The
tests for the sehool year of 1934 were composed by the dif-
ferent faculty groups of the Fort Hays Kansas State Col~-
lege. The mental test used in conjunction with these tests
wes the Henmon-Nelson Tests of Mental Ability.

The data were divided into three divisions for this
thesis. The first division consists of c amparisons in
achievement, division two is a compari son of college grade
points, and division three is a comparison of correlations
of achievements with mental test scores.

The scores on the tests for each sub ject were grouped



into groups A, B, &and C, which groups corresponded to the
classifications of the high schools from which the stu-
dents were graduated. The scores for each subject in each
group for each year were put into separate distributions.
From thesé distributions the mean grades and the standard
deviations were computed. From these facts comparisons
were made between class A, class B, and class C students
in each subject score, total score and mental test score.

The total achievement score and mental score of each
student from each group of the same year were put into &
scatter diagram. From this scatter diagrem the coeffic-
ient of correlation between achievement and mental test
was computed. From these facts comparisons were made be-
tween groups of the same year.

The college grade points for each group for the en-
tire five years were put into separate distributions.
From these distributions the mean grades and the standard
deviastions were computed. Comperisons of these facts
were made and the reliability of a1l the comparisons was
computed.

‘It is from these figures and facts that the writer
hopes to come to some conclusions as to the relative achieve-
ment of pupils in class A, class B, and class C high schools

in Kanseas.



CHAPTER II

COMPARISONS OF ACHIEVEMENT

Test Results - 1930

The entrance exeminations were givep to all fresh-
men who entered in the fall semester of 1930 and covered
the following sub jects: English,mathematics, science, and
social science together with the mental test. In order
adequately to compare the achievement of these students
from these three classes of high schools they were divided
into three groups. The scores made in each test in each
sub ject by each of the groups were placed in separate dis-
tributions. From these distributions the mean and stand-
ard deviations for each subject in each class were deter-
mined. In Table I are shown the results of these distribu-
tions eand the schools ere compared with each other, that is,
school A with B, school B with C, and school A with C. The
footnote for Table I explains how it is read.

Comparing the meens of the scores in the same subjects
for the different classes in the five tests given the

writer finds the following differences between Class g and

class B in favor of class A: English 5.32, science 1.87,
social science 7.39, mental 5.81. The subjects that showed

any apprecieble dif ference are English and social science.



TABLE I
RESULTS OF THE COLLEGE ENTRANCE EXAMINATIONS FOR 1950l

Comparisons between students from
class A schools and class B schools

English Mathemetics Science Social Science Totels lental T Cases
Cless A Meen 56.05 29 .62 32.93 43. 50 159.50 125.55 120
Class A Sigma 20.30 10.02 9.90 14. %0 443,20 35.60
Class B Mean 90.73 30.69 31.08 36.11 146 .64 119.74 76
Class B Signma 19.10 10.80 9.27 A5 Ston=) 46.50 5 5]
Diff. of Means D.38 . 1507 1.87 7.39 12.86 5.81
Criticel Ratio L=k .69 1.29 B0 1.93 1.33

l. The teble is read horizontally escross the page as follows: the first line represents
freshmen from class A high schools who made & mean or average score of 56.05 in English,
29.62 in mathematics, 32.95 in science, and so on across the page. These averages were
obtained from a group of 120 cases as shown by the last verticel column. Line 2, stu-
dents from class A high schools had the following stenderd deviations, EZnglish 20.30, ete
The next two lines give the means and standard deviations for the class B schools. Line
5 is the difference obtained between the means or average grade of Class A schools and
class B schools. Subtracting cless B mean (50.73) from class A mean (56.05 we get 5.32,
the difference between the means. The same process is followed for each test given.

The last line, critical ratio, is a measure of the reliaebility of the difference between
the means. This is obtained by dividing the difference obtained between the means by the
standard error of the difference. To be reliable this ratio should be 3.



TABLE I (Continued)

RESULTS OF THE COLLEGE ENTEANCE EXAMINATIONS FOR 1930

Comparisons between students from
class B schools end class C schools

English Mathematics Science Social Science Totals Memtal T Cases
Class B Mean 50 .73 30.69 31.08 56.11 146,64 '119.74 76
Class B Sigma 19.10 10.80 9.27 15.565 46 .55 2. 286
Class C Mean 61.50 30.40 31.00 48.50 172.50 118,80 10
Class C Sigma 20.60 7.08 10.80 8.91 45,45 25 .48
Diff. of lleans 18. 7% .29 .08 12.39 25.86 1l.24
Critical Ratio 1.56 Al .02 Sl 2 1.90 .14
Compari sons between students from
class A schools and class C schools
English Mathematics Science Social Science Totals Mental T Cases
Class A Mean 56 .05 29.62 38.95 43,50 159.50 125.58 120
Class A Signa 20.30 10,62 9.90 14.50 43. 20 S0:6¢
Class C Mean 6180 30,40 31 . 00 48,50 172.50 118,50 10
Class C Sigma 20.60 7.08 10.80 8.91 45.45 25.45
Diff. of Means 5.45 S 1.95 B 00 13.00 7.05
Critical Ratio .80 .32 .60 1.61 1.00 .81

-



The critical ratio, which is a measure of the reliability
of the difference of the means, is for English 1.85 and,
for social science 3.32. 2According to Garrett® and as
shown in Table II this means that there are 96 chances out
of 100 that class A students are better than class B stu-
dents in English. This is not reliable but does show a
trend. In social science there are 99.9 chances out of
100.0 that the class A students are better than class B stu-
dents, This is significant and it can safely be said that
for this year's tests in social science the s tudents from
the class A high schools were better prepared than the stu-
dents from the class B high schools.

The students from the class A high schools having es-
tablished themselves as superior in the sociel sciences, the
next question to consider is: how did the two classes com-
pare mentally? The élass A studentshad a higher average
score by 5.8l in the mental test. Interpreted this means
there are 90 chances out of 100 that the class A students
were endowed with a greater mentality. With these facts in
mind one should expect the students from the class A high
schools to do better than the students from the elass B high
schools.

Comparing the means of the seares of the same subjects

2. Garrett, Henry k., Statistics in Psychology and hducation.
New York, Longmens Green and Co., 1926. p. 134.



TABLE II
CHANCES OUT OF 100 THAT A TRUE DIFFERENCE EXISTS BETWEEN CLASSES®

1930

Engl ish Mathematics Science Social Science Totals Iiental Test

A better than B 96 25 90 99 °V 90
B better than A 04 75 10 01 03 10
B better than C 06 46 50 Ccl 03 45
C better than B 94 54 50 99 97 58
A better than C 22 38 72 06 16 79
C better than A

78 62 28 94 84 2l

2. The table is read as follows: in the first line there are 96 chances out of 100
that a true difference exists between students from class A high schools and class B
high schools in English in favor of class A. This also means if & similar test were
to be given to the same group or a similar group there wuld be 96 chances out of
100 that the seme results would be obtained. While this does not indicate perfect re-
liability it does indicate a trend. The remaining portion of tne table is similarly
read.
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in the five tests given the following notable differ-
ences occur in favor of class C: Bnglish 10.77 and soc-
ial science 12.39. There are 94 chances out of 100 that
class C is better in English and 99.9 chances out of 100
that they are better in the social sciences. Classes B
and C are as near equal mentally as two unselected groups
of this size could be expected to be.

The only appreciable difference that occurs between
class A and class C is in social science in favor of class
A. This difference is not significant but does indicate
a trend.

Summarizing the results of the tests given in the
fall semester of 1930 the only significant difference that
occurred is that students from the class A and C high
schools have & better knowledge of the social sciences
than the students from the class B high schools. Other

dif ferences occur but are not large enough to be reliable.

Test Results - 1931

In the fall semester of 1931 achievement tests were
given to all freshmen. The tests were the Sones-Harry
High School Achievement Tests. The Psychological Examina-
tion for High School Graduates and College Freshmen was
used in conjunction with the other tests. The results of
these tests are given in Tables III and IV. These tables

are read the same as Tables I and II.



TABLE IIX
RESULTS OF THE COLLEGE ENTRANCE EXAMINATIONS FOR 1931

Comparisons between students from
class A schools and class B schools

English Mgthematics Seience Spgial Science Totels UMental T. Cases

Class A Mean 47.71 25.00 26 .18 32,29 133.60 110.00 114
Class A Sigma 18.50 10.26 8.82 14.70 41 .80 46.50
Cless B ilean 49.00 24.90 30 .80 37.40 141.00 124.70 64
Class B Sigma 24.40 9.42 9.80 15. 50 45.00 . 51.:00
Diff. of leans l.29 =1t 4.62 5.11 7 .40 14.70

Critical Ratio .41 .06 3.10 2.15 1.08 1.90

Compari sons between students from
class B schools and class C schools

English Mathematics Science Social Science Totals Mental T. Cases
Class B Mean 49,00 24 .90 30.80 37 .40 141.00 124.70 64
Class B Sigma 20.40 9.42 9.80 15.80 45,00 51.00
Class C Mean 55.40 27..00 27 .90 45,40 152.50 128.75 12
Class C Sigma 18.50 9.30 6.80 19.00 46.00 49.50
Diff. of Means 6.40 2 10 3.30 8.00 Wi S50 4.05

Critical Ratio 1.08 o 1L 1.44 1.38 .76 . 26

B Lo S 1T

- -



TABIE III (Continued)

RESULTS OF THE COLLEGE ENTRANCE EXAMINATIONS FOR 1931

English Mathematics Science Social Science Totals Mental T. Cases
Class A Mean 47.71 25 .00 26.18 32.29 133.50 110.00 114
Class A Sigma 18.560 10.26 8.82 14.70 41.80 46 .50
Class C Mean 55.40 27 .00 288 45.40 152.50 L2378 12
Class C Signa 18.50 9.30 6.80 19.00 46,00 49.50
Diff. of Means 7.69 2.00 .53 iS5, 11 18.90 18 75
Critical Ratio 1.36 .70 .62 2452 1.36 1,25

a1



It is interesting to note that the findings for the
year 1930 are reversed for 1931. While classes A and C
excelled elass B the previous fall the reverse is true
for most cases in the fall of 1931.

Differences that are great enough to be significant
between class A4 and class B were in science and social
science where the criticel ratios were 3.1 and 2.15 respec-
tively in favor of class B. The chances are 99 and 98 out
of 100, respectively, that a true difference existed

Between class B high schools and class C high schools
no significant differences occur. Class C shows a trend
to be better than class B in the social sciences.

Comparing class A& high schools and class C high schools
the only differences occurring that are reliasble are in Eng-
lish end social science in favor of class C. In English
the difference is not so significant but indicates a trend
while in sociel science there are 98 chances out of 100
that the difference in favor of class C is reliable.

Comparing the three groups as to native intelligence
the students from the class B schools appear to have the
advantage. There are 97 chances out of 100 in favor of
class B over class A. This is a reliable difference and
class B would be expected to do better.

Summarizing, it is interesting to note that where any

reliable difference occurs class B leads in sij:ence and

15



TABLE 1V

CHANCES OUT OF 100 THAT A TRUE DIFFERENCE EXISTS BETWEEN CLASSES

1931

Engl ish Mathematics Science Social Science

Totals Mental Test

A better
B better
B better
C better
A better
C better

than
than
than

than
than

OwakPw

35
65
15
85
09
81

52
68
24
76
25
75

15
85
23
il
09
g1

»T



cless C in sociel science and English., The differences be-
tween the three classes of schools in the other subjects

are not large enough to be reliable.

Test Results - 1932

The achievement tests used the fall of 1932 were the
Sones-Harry High School Achievement Tests. The mental test
used was the Psychological Exemination for High School Grad-
uates and College Freshmen. The tests were given to all
freshmen in the following subjects: English, methematics,
science, socisal science, and the mental test. The results
of these tests are shown in Tables V and VI. These tables
are read in the seme manner as Tables I and II.

Comparing the means of the scores of the seame subjects
in the five tests between class A and class B, the only dif-
ferences that approach a reliability are in English and
mathematics. The students from the class A high schools
averaged 6.91 and 3.36 respectively higher than the students
from the class B high schools. This means there are 99 and
98 chances respectively out of 100 that the difference is
reliable. While this is not perfect reliability it does
show that students from the class A schools have a better
knowledge of the two subjects mentioned.

Comparing the menas of the scores in the same subjects

between class B and class C the only difference that ap-

15



TABLE V

RESULTS OF THE COLLEGE ENTRANCE EXAMINATIONS FOR 1932
Comparisons between students from
class A schools and class B schools
English Mathematics Science Social Science Totals Mental T. Cases
€lags A Mean Bl .16 28.10 30.33 39.69 148.22 139.89 131
Glass A Sigma 21.20 10.10 10.35 15.96 45.90 47 .80
Class B Mean 44,25 24.74 29.73 38.12 136 07 135.00 56
flass B Sigma 13 .54 10.14 9.98 15.87 b2.%5 45,00
Biff. of Means 6.91 5.36 .60 Leiof 12.15 4.89
Critical Ratio 2.65 2.07 .36 .79 1.54 .66
Comparisons between students from
elass B sechools and class C schools
Engl ish Mathematics Science Social Science Totals Mental T. Cases
Class B Mean 44.25 24.74 29.73 38.12 136.07 135.80 56
Class B Sigma 13. 54 10.14 9.93 15 .87 52.35 45.00
Class C Meen 42.77 89.17 30.00 39.17 140.00 113.80 18
Class C Sigma 8.90 10.05 9.75 1550 44 .50 36.10
Diff. of Meanms 1.48 4,43 . 27 1L Bl 3.93 LS )
Critical Ratio <95 1.63 pdO .40 .31 2.04

oT



1ADLG V (Lonvinued)
RESULTS OF THE COLLEGE ENTRANCE EXAMINATIONS FOR 1932

Comparisons between students from
class A schools and class B schools

English Mathematics Science Social Science Totals ifental T. Cases

Cless A Mean 51.16 28.10 30.33 39.69 1l48.22 139 .89 151
Class A Sigmea 21.20 10.10 10.35 15.96 45.90 47.80
Class C Mean 42.77 280,17 30.00 39.67 140.00 113.80 18
Class C Sigma 8.90 10.05 9.75 15.30 44.50 36 .10
Diff. of Means 8.39 1.07 e 33 .02 8.22 26 .09
Critical Ratio 2.96 .46 13 .01 .74 2.76

LT



PRS-

RESULTS OF THE COLLEGE ENTRANCE EXAMINATIONS FOR 1932

Comparisons between students from
class A schools and class B schools

English Mathematics Science Social Science Totals liental T. Cases
Class A Mean 51.16 28.10 30.33 39.69 148.22 139 .89 131
Class A Sigme 21.20 10.10 10.35 15.96 45.90 47 .80
Class C Mean 42.77 29.17 30.00 39.67 140.00 113.80 18
Class C Sigma 8.90 10.05 9.75 15.:30 44.50 36.10
Diff. of Means 8.39 1.07 + 33 .02 8.22 26 .09
Criticel Reatio 2.96 .46 W13 s O .74 2.76

47
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proaches religbility is in mathematics. The students
from the class U schools averaged 4.43 higher than did the
class B students. There are 94 chances out of 100 that
the class C students have a better knowledge of mathemat-
ies. It is interesting to note that class C's difference
over B is greater than claess A's difference over B, yet
the reliability of C's difference is less. This is due
to the difference in numbers of the three classes. Class
C mey show a larger average score yet have & smaller crit-
ical ratio due to the fact that there are guite a few less
class C students in the survey.

Comparing the menas of the scores for all subjects
between class A and c¢lass C the only difference that ap-
proaches reliability is in English. Class A have a higher
average score of 8.39 which means there are 99 chances out
of 100 that they are better in ZEnglish. The differences
of the means of the other sub jects do not show any apprec-
iable difference.

Comparing the results of the mental test between the
three classes no great dif ference occurs between Class A
and class B, Both classes A and B Have a higher mental
score than class C., There are 99 and 98 chances, respec-
tively, out of 100 that classes A and B have a greater men-

tel ability. From these facts it would appear that classes



| TABLE VI
CHANCES OUT OF 100 THAT A TRUE DIFFERENCE EXISTS BETWEEN CIASSES

English Mathematice Science Social Science Totals Mental

A better than B 99 28 64 8l 93 74
B better than A 0l 02 36 19 07 26
B better then C 70 06 47 539) 38 98
C better them B 30 94 0% 65 62 02
A better than C 99 34 B5 50 77 99
C better than A 01 66 45 50 20 (al
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A and B should have shown better average scores in all sub-

jects. This they failed to do except in English.

Test Results - 1933

The achievement tests used in the fall of 1933 were the
Sones-Harry High School Achievement Tests. The mental test
used was the Henmon-Nelson Tests of Mental Ability. The
tests were given to all freshmen in the following subjects:
English, mathematics, science, social science and the men-
tal test. The results of these tests are shown in Tables
VII and VIII. These tables are read in the saﬁe manner as
Tables I and II.

Comparing the means of the scores for all subjects be-
tween class A and class B no apprecisble difference occurs.
Class A have a slightly higher mean score in all subjects
but in none of the subjects is this difference relisble.

The mental score of class B is 3.8 higher than class 4 which
indicates that there sre 98 chances out of 100 that the
difference obtained between class C and class B is reliable.
The results of the mental test are not indicative of any

di fference of mentelity between the two groups.

Between class A and class € the only differences that
approach reliability are in English and social science in
favor of class C. The difference of the means of the scores

in Bnglish is 7.22 and in social science 7.55. In EBnglish



RESULTS OF 1HE UOLLAGE BNIRANCHL BAANMINAT IUNS run

LY00
Comperisons between students from
class A schools and class B schools
English Mathematics Science Sociml Science Totals Mental T. Cases
Class A Meean 41.64 30.32 31 .50 46 .05 149.70 59.70 144
Class A Sigma 15.00 12.55 10.45 16.25 45.90 13.48
Class B lean 40.27 29.79 30.32 44,05 140.74 53.90 94
Cless B Sigma 13.55 10.65 8.90 15,10 40.65 12.24
Diff. of Means 1.37 .68 1.18 8,00 8.96 3.80
Critical Ratio .67 .41 .93 S 1.98 2.26
Compari sons between students from
class B schools and class schools
English Mathema tics Science Social Science Totals Mentel T. Cases
Class B Mean 40.27 29.70 50.32 44,05 140 .74 83.50 94
Class B Signma 13.55 10.65 8.90 1h5)- alg) 40.65 12.24
Class C Mean 48.86 31.20 32.23 53.60 164,10 61.33 19
Class C Sigma 15.40 8.05 7.90 14.45 29.90 15.30
Diff. of Means 8.59 1.80 19501 905 BONIDB Byl
Critical Retio 8.7 .65 .92 845D 3.84 o

T2



TABLE VII (Continued)
RESULTS OF THE COLLEGE ENTRANCE EXAMINATIONS FOR 1933

Comparisons between students from
class A schools and class C schools

English Mathematics Science Social Science Totals MNental T. Cases
Cless A Mean 41 .64 30 .32 31.50 46,05 149.70 59.70 144
Class A Sigma 15.00 1859 10.45 16.25 45.90 13.48
Class C Meean 48.86 31.20 32.23 53. 60 164.10 61.63 19
Cless C Sigma 15.40 8.05 7.90 14,45 29.90 15.30
Diff. of HMeans 728 .88 .73 7+85 14.40 1.6%
Critical Ratio 1.88 .40 .35 2.06 1.79 .46

(4



Addlilild ¥ L dd

CHANCES OUT OF 100 THAT A TRUE DIFFEIENCE EXISTS BETWEEN CLASSES

1933

English Methematics Science Social Science Totals wental T.
A better than B 74 65 82 85 94 02
B better than A 26 35 18 at7: 086 98
B better then C 02 25 18 0l 0l 71
C better than B 98 75 82 99 99 29
A better then C 04 35 37 02 04 33
C better than A 96 65 63 98 96 67

ey
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this difference shows a trend in favor of class C. The
difference in social science is indicative of some difference
as shown in Table VIII.

Summarizing the results of the tests given the fall
of 1933 the students from the class C high schools have
the advantage in English and in socisl science and class A
students have the lowest mental grade and therefore would

not be expected to do quite as good work.

Test Results - 1934

The achievement tests given to all freshmen in the
fall of 1934 were composed by the various faculty groups.
Tests were given in English, humeamities, social science, bio-
logical science, physical science, and the mental test. Re-
sults of the scores on these tests are given in Tables IX
and X. They are read in the same manner as Tables I and II.

Comparing the means for all subjects between class 4
and class B, an appreciable difference occurs in only two
sub jects. In Bnglish the class A mean exceeds that of class
B by 3.21 with & critical ratio of 1.33. There are 90 chan-
ces out of 100 that this difference is relisble. This is
indicative of a trend in favor of class A in Engiish. In
social science the class B mean exceeds that of class A by

6.10 with a critical ratio of 3.06. There are 99 chances



RESULTS OF THE COLLEGE ENTRANCE EXAMINATIONS FOR 1934

Comparison between students from
class A schools and class B schools

Social Biologic. Physical

Humanities English Sciemce Science Science Totals lental T. Cases
Class A Mean 60.07 89.93 44,00 8L .20 oB I3 293 .33 8750 i
Class A Signa 2l ;70 18.70 16.35 11.49 14. 20 66.00 18553
Class B Mean : 56 .86 91.32 50410 5lwB0 32.80 284 .30 584,00 118
Class B Sigma 20.65 18.20 16.8% 12. 36 11.45 28.60 15,52
Diff .of Means 5. 20 1.39 6.10 .30 .92 9.03 £330
Critical Ratio 1.33 .66 3.06 2Dl .64 A 742 APt

Comparisons between students from
class B sehools and class C schools

Social Biologic. Fhysical

Humanities fnglish Science Science Science Totals Kental T, Cases
Class B. lean 56.68 92.32 50.10 51.50 32.80 284,30 55.00 118
Class B Signa 20.65 18.20 16.85 12.36 11.45 29.60 13.52
Class C Mean 55.00 88.80 48.90 49.60 36 .84 277.40 51.80 30
Class C Sigma 18.30 21.25 16.10 11.82 14.80 62.00 15.00
Diff. of lleans 1.86 2.52 1.20 1.90 4.04 6.90 3.20
Critical Ratio .48 .59 .37 .78 1.39 .59 1.06

G2



TABLE IX (Continued)

RESULTS OF THE COLLEGE ENTRANCE EXAMINATIONS FOR 1934

Comparisons between students from
class A schools and class C schools

Social Biologic. Physical
Humenities English Science Science Science Totals BMental T. Cases
Class A Meen 60.07 89.93 44,00 51.20 35, 78 293.33 97 .50 217
Class A Sigma 2l1.70 18.70 16.35 11.49 14. 20 66.00 135..63
Class C Meean 5800 88.00 48.90 49.60 36 .84 277.40 51 .80 30
Cless C Signe 18.30 21.25 16.10 A BN S5 14,80 62.00 15.00
Diff. of Means 5.07 1.93 4.90 1.60 3.122 15.93 5.70
Critical Ratio 1.39 .47 1.65 .74 1.31 .96

1.09

93
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out of 100 that the obtained difference is reliable.
From this it is reliable to say that the students from
class B schools for the year of 1934 had more knowledge
of the soecisl sciences.

Comparing the means for all subjects between class B
and cless C appreciable difference occurs only in physical
science where the class C mean exceeds that of the class B
meen by 4.04 with e eritical ratio of 1.39. This is not
indicative of any great difference but only points to a
slight trend in favor of class C in physicel science.

Comparing the means for all subjects between class &
end class C appreciable differences occur only in two sub-
jects. In English the class A mean exceeds that of class C
by 5.07 with a critical ratio of 1.39. There are 94 chances
out of 160 that the students from the class A schools ere
superior in English. This is not indicative of any great
difference but only points‘to a treﬁd‘in favor of class A.
In social science the class C mean exceeds that of class A
by 4.90 with a criticel ratio of 1.65. There are 95 chan-
ces out of 100 that the obtained difference is true. Again
this is not indicative of any great difference but indicates
a trend in favor of class C.

Summarizing the results of the fall tests in 1934 the

following facts are apparent, the students from class A high



A ETTIEe—

e o

CHANCES OUT OF 100 THAT A TRUE DIFFERENCE EXISTS BETWEEN CLASSES

1934

Social Biologic. Physical

Humeni ties English Science Science Science Totaels Mental T.
A better than B 90 26 01 38 73 95 94
B better than A 10 74 99 62 27 05 06
B better than C 68 72 64 78 09 72 85
C better then B 32 28 34 22 91 28 15
A better than C 91 68 05 7.7 14 90 97
C better than & 09 32 95 23 86 10 03

82
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schools were superior in humenities. The students from
the class B high schools were superior in social science
with class C &a very few points behind. The students from
class © high schools did better work in physical science.
The results of the Hemmon-Nelson Tests of Mental Ability
show that the students from class A schools have the
greater mental ability. There are 94 chances out of 100
that the students from the class A schools have more men-
tal ebility than the students from the class B schools.
There are 97 chances out of 100 that the students from

the class A schools have more mental ability than the stu-
dents from the class C schools. From these facts we should
expect the students from the class A high schools for this
year to do a better grade of work and have higher average

scores.



CHAPTER III
COLLEGE GRADE POINTS

To determine what degree of achievement the students
from class A, class B, and class C high schools have at-
tained in their college work, the college grade points of
all students included in the survey for the years 1930 to
1934, inclusive, were investigated. This includes all
the grades made by the students in the survey up to and
including the spring semester grades in 1935. This sur-
vey includes 1204 students distributed as follows, 712 stu-~
dents from class A high schools, 405 students from class
B high schools, and 87 students from class C high schools.

The college grade points for all students in each
class for all jears were put into separate distributions,
that is, there were three distributions, one for class 4,
class B and class C. Tach distribution had all grade points
for the five years included. The college grade points were
put into three distributions in order to get a greater num-
ber of cases in each distribution and thereby insure a high-
er degree of accuracy.

Comparing the means of the college grade points of
class A, class B, and class C, the results are as follows,

the students from the class C high schools have the high-

30



TABLE XI
COLLEGE GRADE POINTS FROM 1930 TO 1934 INCLUSIVE

Results of Distributionsyt

Cleass Cases Means Standard Deviation

A g 7] 3.15 .71
B 405 3,21 .66
¢ 87 3.28 .73

Comparisons beiween students from®
all three classes of high schools

Difference Critical Chances out In Favor

Classes of Means Ratio of 100 of
A & B .06 1.46 92 B
B &C .07 A=) 80 C
A &C 13 1.60 94 C

1. The table is read as follows beginning with line one
across the page: There are 712 students from class A
schools included in the survey who made an average grade
point of 3.15. A grade of "A" made at the Fort Hays Kan-
sas State College stands for 5 grade points. These same
students had a stendard deviation of .71. The other two
lines are similarily reed.

2. The table is read as follows beginning with line one
across the page: The difference obtained between the
average grade point of class A and class B is .06. They
have a critical ratio of 1.46 which. is a measure of the
reliability of this difference. There are 92 chances out
of 100 that the obtained difference in favor of class B
is reliable. The rest of the table is similarily read.
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est mean grade point, the students from the class B high
schools have the second highest mean grade point and the
students from the class & high schools have the lowest
mean grade point.

The difference of the means between class A and class
B is .06 with a critical ratio of 1.46. This means there
are 92 chances out of 100 that the obtained difference be-
tween classes A and B in favor of B are reliable.

The difference of the means between class B and class
C is .07 with a eritical ratio of .85. The obtained dif-

ference is quite low and indicates very little if any dif-
ference between class B and class C.

The dif ference of the means between class A and class
C is .13 with & eritical ratic of 1.60. This mesns there
are 94 chances out of 100 that the obtained difference in
favor of class C is reliable. Again as in the other two com-
parisons this difference is not great but it is indicative
of a trend in favor of class C.

From the above statistics it would seem that the clas-
sification of the high school from which the student at-
tends has very little if any bearing on his achievement in
college.

If there was any dif ference between students from class
A, class B, and class C high schools who attended the Fort
Hays Kensas State College from 1930 to 1934, inclusive, such

di fference did not occur in achievement as measured by col-

lege grade points.
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CHAPTER IV

CORRELATION OF TOTAL ACHIEVEMENT
SCORES AND MENTAL SCORES

All other factors being equal one would expect a stu-
dent with a high mental score to achieve more in school
than a student with & low mental score. Whether or not
the students from class A, class B, or class C high sechools
were capitalizing on their mental abilities is the object
of this chapter.

The totel scores made on the achievement tests for each
class for each year were put into separate scatter diagrams
with the corresponding mental grade. Fifteen scatter dia-
grams were made, one for each claess for each year of the sur-

very.

Results of Scatter Disgrams - 1930

The results of the scatter diagrams for 1930 are shown
in Table XII. An explanation of how to interpret the table
is given in a footnote below the table.

Comparing the differences of the coefficients between
class A and class B no appreciable difference occurs.

Comparing the difference of the coefficients between

class B and class C a difference of .22 in favor of class C
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TABLE XII
CORRELATION OF ACHIEVEMENT SCORES AND MENTAL SCORES FOR 1930

Results of Scatter Diagramsl

Class Cases Coefficient of Probable
Correlation Error
A 120 wle .03
B 76 66 .05
C 10 .88 .05

Compari sons between students from2
eall three classes of high schools

Difference of Critical Chances out In Favor

Classes Coefficients Ratio e pen0]¢) of
AL B .06 85 72 A
B &C Py 2.59 9% C

A &C RS 2.00 91

1. The table is read as follows beginning with line one across
the page, there are 120 class A students who had a coefficient
of correlation of .72 between their toteal achievement scores and
mentel scores. Had they hed a perfect correlation the coeffic-
ient would have been 1. The last number in the line, .03, is

the probable error which means according to Garrett to quote "To
be reasonably sure that there is some correlation present an ob-
tained coefficient should be at least 4 times its (PE) probable
errer .”

2. The table is reasd as follows beginning with line one across
the page, the difference obtained between the coefficients of cor-
relation between class & and class B is .06 with a critical ratio
of .83 which is a measure of the reliasbility of this difference.
There are 72 chances out of 100 in favor of class A that the ob-
tained difference is reliable.. The rest of the table is similar-
ily read.



occurs. There are 95 chances out of 100 that this obtained
difference is reliable. From this it may be seid that the
students from the class C high schools had a higher corre-
lation between mentel ability and achievement.

Comparing the difference of the coefficients of cor-
relation between class A and class C a difference of .16 oc-
curs in favor of class C. There are 91 chances out of 100
that the obtained difference is reliable. While this is
not perfect reliability it indicates a rather strong trend

in favor of class C.

Results of Scatter Diagrsm - 1931

The results of the scatter diagrams for 1931 are shown
in Table XIII. This teble is read in the seame manner as
Table XIX.

Comparing the difference of the coefficients of cor-
rélation between all three clgsses only one difference oc-
eurs that is appreciable. The difference of the coefficients
between class A and class B is .10 in favor of class B. This
means thaet there are 88 chances out of 100 that the obtained
difference is reliable. While this is not perfect reliabil-
ity it does indicate a strong trend in favor of the students
from the class B high schools.

Comparing the difference of the coefficients between

class B and class C, and class & and class , no reliable dif-

ference occurs.
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TABLE XIII

CORRELATION OF ACHIEVEMENT SCORES AND MENTAL SCORES FOR 1931

Results of Scatter Disgrams

Coefficient of Probable
Class Cases Correlation Error
A 114 Al .03
B 64 .81 - D3
C 12 » 28 O
Comperisons between students from
all three classes of high schools
Difference of Critical Chances out In Favor
Classes Coefficients Ratio of 100 of
A &B e lls) 1,76 88 B
B &C .03 A5 B c
A &C 107 .59 69 c
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The results of the correlations between achievement
scores and mental scores for 1931 give the students from

class B high schools the highest correlation.

Results of Scatter Diagrams - 1932

The results of the scatter diagrams are given in
Table XIV. This table is read the same as Table XII.

The difference of the coefficients of correlation
between class 4 and class B is .10 with a critiecal ratio
of 1.56. There are 85 chances out of 100 that the obtained
difference in favor of class B is reliable.

The differences of the coefficients between class B
end class G, class A and class C, are not appreciable.

The results of the correlations for 1932 give the stu-
dents from the class B high schools the highest coefficient

of correlation.

Results of Scatter Diagrams - 1833

The results of the scatter diagrams are given in Table
XV. This table is read the same as Table XII.

The dif ference of the coefficients of correlation be-
tween class A and class B is .01. This difference is too
small to be reliable and does not indicate any reliable dif-
ference.

The difference of the coefficients of correlation be-

tween class B and class C is .06 with a eritical ratio of



CORRELATION O

TABLE XIV
F ACHIEVEMENT SCORES AND MENTAL SCORES FCR 1932

BResults of Scatter Diagrams

Coefficients of Probable
Class Cases Correlation Error
A 131 .67 .02
B 56 27% .04
c 18 G -7
Comparisons between students from
all three classes of high schools
Difference of Criticel Chences out In Favor
Classes Coefficients Ratio of 160 of
A &B .10 1.56 85 B
B&C .02 .45 62 B
A&C .08 .70 68 C
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TABLE XV

CORRELATION OF ACHIEVEMENT SCORES AND MENTAL SCORES FOR 1933

Results of Scatter Disgrams

Coefficients of Probable
Class Cases Correlation Error
A 144 Ak 203
B 94 .70 .04
C 19 . .64 o Ol
Compari sons between students from
all three classes of high schools
Difference of Criticael Chances out In Favor
Classes Coefficients Ratio of 100 of
A &B .01 s 54 A
B &C .06 X520 79 B
A&C .07 1.47 84 A




1.20. There are 79 chances out of 100 that the obtained
difference is reliable. This is not considered significant
of any difference.

The difference of the coefficient of correlation be-
tween class A and class C is .07 with a critical ratio of
1.47. There are 84 chances out of 100 that the obtained
difference is reliable. This difference shows a trend in
favor of class A,

The results of the correlations for 1933 show that the
students from the class A high schools have the highest co-
efficient of correlation between achievement and mental

score. However, class B is only .01l of a point below class A.

Results of Scatter Diagrams - 1934

The fesults of the scatter diagrams for the year 1934
are given in Table XVI. This teble is read in the same man-
ner as Table XII.

Compering the differences of the coefficients of corre-
lation between class &, class B, and class C in the three
combinaeti ons no significant differences occur.

Class C has the highest correlation but the difference
between class C and the other two classes is very small and
not indicative of any reliable difference.

Considering all of the correlations for the five year
period, trends do occur in favor of one or the other of the

three classes of high schools in the comparisons of the dif-
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TABLE XVI
CORRELATION OF ACHIEVEMENT SCOHES AND MENTAL SCORES FOR 1934

Results of Scatter Diagrams

Coefficient of Probeble
Class Cases Correlation Error
A 217 .69 .02
B 118 .65 .04
(@) 30 Sl <086
Comparisons between students from
all three classes of high schools
Difference of Criticel Chances out In Favor
Classes Coefficients Ratio of 100 of
A&B .04 .70 68 A
B&C .06 M5 66 c
A &C .02 Rl 55
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ferences of the coefficients of correlation of the total
achievement scores and mental scores. However, no abso-

lute reliable significent differences occured.
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CHAPTER V
SUMMARY AND CONCLUSIONS

In this the eclosing chapter the suthor presents his
conclusions to the problem of the thesis as stated in the
introduction. This being the first attempt made to test
the relative achievement between the three classes (4, B,
C) of high schools in Kensas as judged by standardized
tests, the author believes the results are reliable for
the following reasons. First, 1224 stulents from 224 high
schools from all sections of the state were included in the
survey. The students and schools were distributed as fol-
lows: 712 students from 101 class & high schools, 405 stu-
dents from 72 class B high schools, and 87 students from
51 class C high schools. The writer believes this to be a
fair sampling. Statistical treatment &lso proves reliabil-
Ahaps

According to Gerrettl when the obtained dif ference
of two means is divided by the s tand ard deviation of the
difference if the resulting ratio is 3, it is indicative

of complete reliability. Above this is to be taken as

1. Garrett, Henry E., Statistics in Psychology and Education.
New York, Longmans Green and Co., 1926, p. 132,




indicating just so much added reliebility, below this ra-
tio arises the probabilities of rel iability.

Comparing the freshman achie vement tests between class
A, class B, and class C hignh schools fa the five years
63 comparisons were made.. From these 63 comparisons only
four had a ratio of 3 or larger which woﬁld indicate sig-
nificent reliable differences. These four differences were

distributed as follows: class A, 1; class B, 2; and class

C, 1. Compering the mental abilities of the different class-

es no significant re liable differences occurred.

The writer concludes when out of 63 comparisons between
three classes only four significent differences occur and
they were about equally distributed that no real difference
of achievement exists between the students from the three
classes (A, B, C) of high schools.

If one wishes to go into the probabili ties of a differ-
ence occurring the following facts may be considered. Con-
sidering 97 chances out of 100 as reliable the results are
12 differences out of 63 comparisons. They are distributed
as follows: class A, 4; class B, 3; and class C, 5. Car-
rying the probabilities of a difference to a still lower
order of-reliability, that of 75 chances out of 100 that a
difference exists, onme finds 37 differences out of 63 com-
parisons. They are distributed as fallows: class &, 12;

class B, 6; and class C, 19. A careful inspection of the
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above possibilities of a difference oceurring in favor of
one class, none occur. Class C's chances rise but they
are not reliable.
There sre 10 differences when 75 chances out of 100
are considered reliable differences in mental ability.
These 10 differences are distributed as follows: class A,
5; class B, 4; and class C, 1. If probable chances are to
be considered concerning achievement and mental ability
class C students are aehieving more with less mentality.
Comparing the correlation of achievene nt scores and
mental scores far the five years no significeant reliable
differences occeur between class 4, class B and class C.
This means that in the application of their mental abilities
to their school subjects no di fferences occur.
Considering the probabilities of a difference occurring
the author finds that out of 75 chances out of 100 of a
difference existing that 9 probabilities occur. They are
-equally distributed between the classes. There asre then no
probabilities of a difference exis ting between the classes
of high schools in favor of one class in the correlation of
tot al schievement scores and mental scores.
Comparing the college grade points made by the students

in the survey no significant reliable differences occur in

favor of any one class.



If probabilities are to be considered there are 94
chances out of 100 that the class C's achievement is great-
er than class A's., There are 80 chances out of 100 that
class C's achievement is greater than class B's. There
are 92 chances out of 100 that class B's achievement is
greater than class A's.

If one wishes to consider probabilities the conclus-
ion concerning them would be, students from class C high
schools rank first in college achievement, students from
the class B high schools rank second in college achievement,
and the students from the class A high schools rank third
in college achievement.

A final conec lusion is, considering the instruments of
measure reliable, the 1224 students from 224 high schools
as a fair sampling that there are no appreciable differences
in achievement between students from class A, class B and
class C high schools in Kansas.

As the results of these conclusions the author does
not recommend under any circumstances the lowering of the
- standards for classifying high schools in Kans as. There
are in all probabilities other factors at work in our high
schools that tend to level the average achievement. Dif-
ferences might occur between class A, class B, and class C
high schools in the development of leadership through extra-
curricular activities or other methods. Such differences

are beyond the scope of this thesis.
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However, the author is of the opinion that too much
stress has been placed on the differences between class &,
class B, and class C high schools when the results of this
thesis smow that if any such differences exist they are not

in the mastery of subject matter.
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