
A method of arriving at probable
teaching success based upon scholarship

Item Type Thesis

Authors Clayton, George B.

Download date 18/05/2023 23:15:25

Link to Item http://hdl.handle.net/10484/7984

http://hdl.handle.net/10484/7984


,, 
,.; 

L METHOD OF ARRIVING AT PROBABLE 

TEACHING SUCCESS BASED 

UPON SCHOLARSHIP 

By 

George B. ylayton 

Uontributions of the Graduate School 
Indiana State Teachers College 

Number 115 

S;nbmitted in Partial Fulfillment 
of the Requirements for the 

Master of Science Degree 
in Education 

1933 
• > I J 

: ' ~ > : o :' ~ o ' > L' I 0 

' ' I : ' ' ' : ' •' ; ' '~ • ' 
' . 

" ... 
' 0 I ~ I > o ... '' ' ' ' ' 

' ' .,,' 



ACKNOWLEDGMENTS 

In making this study, the writer has 

needed both guidance and criticism. To 

his thesis committee, Dr. J. R. Shannon, 

Chairman, Dr. J. W. Jones, and Professor 

H. A. Huntington, and also, to Professors 

M. L. Laubach and E. L. Abell, he wishes 

to express his sincere gratitude for their 

kindly counsel and helpful criticism. 

G. B. C. 

i 



TABLE OF CONTENTS 

Page 

JlCI~Ovr~])(}~NTS • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • j_ 

LIST OF TABLES • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • i v 

I • INTRODUCTION. • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 

II. 

A. (}eneral Statement.................. 1 

1. The P1lrpose. . . • • • . . . . • • • . . • • • 1 

.Tim DATA, .••••.••••••••••••.•.•..•••••••• 

A. Method o:f Secur:lng the Data •••••••• 

B. Prel:lminary Treatment ••.•.•••.••••• 

C. Comparison o:f the Groups •.•.••••••• 

1. Compar:lson o:f the Groups on 

4 

4 

5 

5 

Basis o:f General Scholarship. 5 

2. Comparison o:f Pract:lce 

Teaching to General 

Scholarship.................. 7 

3. Comparison of Groups Jl and B 

in Three Major Categories.... 8 

4. Compar:lson o:f the Criterion 

and Factors of Group B....... 8 

D. S11mmary. . . . • • • . . • . . . . • . . . • . . . . • • • • • 10 

III. THE RELATIONSHIP OF THE CRITERION TO THE 

FACTORS • . • . • • • • • • • . • • • • • • . • • . • • • • • • • • • • • • 11 

A. Relation o:f the Criterion to the 

Factors Grouped.................... 11 

B. Relationships Between the Criterion 

and Factors and the Several 

Factors.. • • • • • • . • • • • • • • • • • • • • • • • • • • 12 

C. S1l.DllDary. • • • • • • • • • • • • • • • • . • . • • • • • • • • 14 

ii 



IV. THE DEVELOPllliNT OF ~HE REGRESSIVE EQUATION 
AS AN INSTRUMENT OF PHOGNOSIS ••••••••••••• 

A. General Statement •..•.•••••••••••••• 

B. 

c. 
D. 

E. 

Use of Zero Order Correlation ••••••• 

Partial Correlation ••••••••••••••••• 

Calculation of R •••••••••••••••••••• 

~11Inia~~ • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

V. THE REGRESSION EQUATION .Af3 AN INSTRUMENT 

VI. 

OF PROGNOSIS ••••••••••••. . . . . . . . . . . . . . . . . . 
A. 

B • 

Application .....•................... 

Summary and Conclusion .••••••••••••• 

.APPENDIX •••• • ••••••••••••••••••••••••••••• 

A. Bibliography •.•••••••••••••••••••••• 

1. Boolcs • ...•...•....••.••...••.• 

2. :Monographs •••••••••••••••••••• 

3. Theses •••• • • • • • • • • • • • • • • • • • • • • 

B. Tables •.... .•••••••.•..••••••••••••• 

1. 

2. 

3. 

Table VIII •••••••••••••••••••• 

Table IX ••••••••.••••••••••••• 

Table X • .•••.•......•..••..... 

iii 

15 
15 

15 

16 

19 

19 

20 

20 

22 

24 

24 

24 

25 

25 

26 

27 

33 



LIST OF TABLES 

Table Page 

I. Significance of' the Dif'f'erence in Means 

in General Scholarship of' the Three 

Grou:ps • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 7 

II. Significance of' the Dif'f'erences in Means 

of' General Scholarship Index Group C 

and Practice Teaching Index Group B..... 8 

III. Significance of' the Difference in Means 

of' Groups A and B Compared as to Similar 

Categories. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 9 

IV. Significance of' the Dif'f'erence in Means 

of' the Criterion and the Factors •••••••• 10 

V. Correlation Between the Criterion and 

the Factors............................. 12 

VI. Correlation Between the Several Factors. 13 

VII. Predicted Practice Teaching Indexes of 

Twenty Random Cases Compared to the 

Corresponding Known Indexes............. 23 

VIII. Data Card With Scholarship Index for 

Each Category........................... 26 

IX. A Composite Tabulation of Scholarship 

Indexes of Practice Teaching, Industrial 

Arts, Education, Academic Work, Special 

Subjects, and Total General Scholarship 

for Group B.. • • • • • • • • • • • • • • • • • • • • • • • • • • 27 

X. Calculation of R-Coefficient of Multiple 

Correlation and the Regression 

· Equationo ••••• o......................... 33 

iv 



I. INTRODUCTION 

A. General Statement 

1. ~Purpose. The purpose of this study is to 

develop an instrument for predicting the probable prac

tice teaching marks of the special industrial arts majors 

of the Indiana State Teachers College. 

Measurement of teaching success has been a problem 

which has seriously confronted educators for the past 

twenty-five years. The major difficulties encou.nterea.. 

in this problem are: the isolation o:f the factors which 

contribute to teaching success and the securing of an 

accurate meastiTe of these factors. The presence or ab-

sence of a particular trait may be a..etected but the ex

tent to which it is possessed by the teacher being 

measured. is d.ifficult to estimate. Just how much of 

this particular trait the teacher should have is also 

an unsettled question. 

Teacher rating scales are not measuring instruments 

but merely convenient forms for recording the judgments 
1 

of school officials making the rating. A number of 

tests have been devised which usually measure the teacher 

1 
Ernest W. Tiegs, Tests ~Measurements for 

Teachers ( New York: Houghton Mi ffli~ P;OJF;pa.ny.~ 1.~·31 ) , · : · : · · 
PI>. 210-221. . , ·. · · : " · : ···: ,.·.. · . : . .. : ·. 
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upon things which are emphasized in the education depart

ments of present day teacher-training institutions. The 

lack of a suitable criterion for evaluating teaching suc

cess renders the validation of these tests a difficult mat

ter. It is obvious that any scheme for predicting teaching 

success can be no more reliable than the criterion by which 

it is evaluated. 

U·:p until a few years ago the chief criterion for 

measuring or judgi11g teaching ability was average scholar

ship. If the existence of a modern teachers college can 

be justified at all, there should be a definite relation

ship bet·ween the :probable teaching success and the schol

arship of the students in a teacher-training institution. 

There are, no doubt, many factors aside from scholarship 

which influence teaching success. Many of these :factors 

are unconsciously evaluated. by the instructor and incor

porated into the marks for the student at the end of the 

term~ Although a considerable amount of variability is 

known to exist in the evaluation of the student's work 

by the teacher, the marks in scholarship of special in

dustrial arts majors are made the basis of this study and 

are accepted as the best available measure of student 

endeavor. The criterion :for evaluating teaching success 

is the practice teaching mark. Practice teaching marks 

are correlated with marks in three other categories, 

arbitrarily chosen, in order to be able to predict with 

a :fair degree of accuracy what a student's practice 

teaching mark should be when his accomplishment in the 

three categories is known. The three categories are 
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industrial arts, education, and academic work and they are 

the factors from which the criterion is to be predicted. 



IJ:. THE DATA 

A. Method of Securing the Data 

The records of all industrial arts majors who have 

done practice teaching in the Indiana State Teachers 

College and of all graduates from the IP~:ecial industrial 

arts course com~rise the data for this study. These rec

ords were compiled, on es~ecially prepared data cards, from 

the files in the registrar's office and can be acce~ted 
1 

as substantially accurate. 

A total of two hundred and eleven cases were found 

which could be used in the first ~art of this study. 

Cases were thrown out in which the three categories were 
I 

not re:presented and in which the student had done less 

than forty-eight hours work in the Indiana State Teachers 

College. Of the total grou~, seventy-seven were exempt 

from :practice teaching. There were one hundred and thirty

four cases in which the student had done one or more terms 

of :practice teaching. For convenience, this group is sub

sequently referred to as group B, the exem~t group as 

group A, and the two combined as group C. 

1 
. Note: Table VII, in the a~pendix, shows a sample 

data card. 

4 
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-.13. Preliminary Treatment 

For reducing the letter marks in the grading system 

to numerical values, the scholarship index is decided ·upon 

as being the method best adapted to this work. The method 

of calculation is comparatively simple. Point values or 

credit points of 4, 3, 2, 1, and 0 are given to the letters 

A, B,·c, D, and F respectively. The total number of credit 

points divided by the number of hours attempted is the 
2 

general scholarship index. This method automatically 

magnifies the range of the distributions made, making a 

finer discrimination between cases possible. Scholarship 

index was calculated in practice teaching, industrial arts, 

education, and academic work. When the total general schol

arship index was calculated, practice teaching was excluded 
2 

in order to avoid spurious correlation in subsequent work. 

c. Comparison of the Groups 

1. Comparison of !h! Groups ~ Basis ~ General 

Scholarship. In order to better understand the nature of 

group B, about which this study is principally concerned, 

it is necessary to compare it with the total group C, of 

which it is a :Part, and further to compare it with group 

A. On basis of these comparisons it is possible to de

termine whether group B is superior, average, or below 

2 
~. E. Garrett, Statistics ~ Psychology~ 

Education (New York: Longmans, Green and Co.), pp. 260-261 •. 
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the average. 

Distributions of groups A, B, and C were made on basis 

of scholarship index. The means, probable errors of the 

means, and the standard deviations of each were calculated. 

The probable errors were determined by the formula: 

P .E. - .6745c.r 
J.{-

In order for the difference between two means to be 

significant, the difference must be compared to the prob

able error of the difference which is calculated from the 

formula: 

:M-:M 
1 2 

v 2 P.E. + P.E. 
M M 

1 2 

Difference 
M 

P.E. 
Diff. 

When the comparison is expressed in the form of a ratio, 

it is commonly known as the critical ratio and to be sig

nificant its value must be 4 or greater. A table for deter

mining the chances in 100 that the difference between two 

means is a true difference greater than zero, when the value 
3 

of the ratio lies between 0 and 4, is given by Garrett. 

Table I shows comparisons between the three groups. 

The differences in means between A and B is in favor of 

A and since the value of the critical ratio is greater 

than 4 the difference is significant. Group A constitutes 

36.5 per cent of group C and though the difference between 

their means is not significant, the chances are 98.6 in 100 

3 
H. E. Garrett, Statistics in Psycholo:i,t and Education 

(New York: Longmans, Green and CO.), Table ,p. 135. 
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that the true difference in favor of A is greater than zero. 

This apparent superiority of group A can be accounted for by 

the fact that this group is made up of experienced teachers 

who return to college with a more serious purpose than that 

of the average student. When group B is compared w1 th group 

C, the difference between their means is in favor of C and 

is significant. These comparisons clearly define group B 

as below average of the industrial arts majors in general 

scholarship. 

2. Comparison ,2!: Practice Teaching 1.2. Genere.l 

Scholarship. Table II shows the comparison of group B 

practice teaching index with the total scholarship index 

for group c. The slight difference, in favor of B, may 

be due to an error in sampling. It is interesting to note 

that the practice teaching index of the inferior group com

pares favorably with the general scholarship index of group 

C which is superior in average scholarship to group B. 

TABLE I 

SIGNIFICANCE OF THE DIFFERENCE IN MEANS 
IN GENERAL SCHOLARSHIP OF 

THE TEREE GROUPS 

-A Exempt Group B Practice Teaching Group C Combined (A and B). 

Ratio Chances in 
Mean and Groups Diff. In P.E. of 100 that 

·Group P.E. of Com- in Fa.- of Diff. the True 
Mean pared Means vor Diff. to Difference 

of P.E. is Greater 
Diff. the.n Zero* 

A. '12~95 ± .'11 A-B ·7.31 A. 1.05 6.96 100 

B 651~64 "t • 7'1 B-C 2•96 c .90 3.29 98.6 

c 68.60 ± .46 A-C 4.35 A .85 5.12 100 

*R.E. Garrett, Statistics in Psleholo~ and Education 
(New York: Longma.ns, Green and Co. , 926) , a.'S!i XV, p. l35. 



TABLE II 

SIGNIFICANCE OF THE DIFFERENCE IN MEANS OF 
GENERAL SCHOLARSHIP INDEX GROUP C AND 

PRACTICE TEACHING IlfDEX GROUP B 

Ratio 
Groups Mean and Dif'f'. In P.E. of' 

Compared P.E. of' in Fa- of' Di:ff'. 
Mean Means vor Di:f:f. to 

of P.E. 
Dif':f. 

B P.T. Index 68.28 ±.95 
.32 c G.S. 1.06 .30 

CG.S. Index 68.60 ±.46 

.. 

8 

Chances in 
100 that 
the True 
Difference 
is Greater 
than Zero 

58 

This difference may be accounted :for in three ways: first, 

the distribution of' practice teaching marks may be higher in 

general than is true in other subjects; second, the student 

does his practice teaching during the senior year when his 

best work, as a student, is usually done; and third, the 

practice teaching is done in industrial arts work in which 

the industrial arts major has si~Li:ficantly higher marks 

than in other subjects. 

3. Comparison£! Groups A and B !g Three Major 

Categories. When the comparisons are made on the basis of 

the three factors, group B is significantly inferior in 

each category,as shown in Table III. Since group B was 

:found to be inferior to group A in general scholarship, 

the same relationship existing between the component parts 

of' each is to be expected. 

4. Comparison£!~ Criterion and Factors of' 

Group B. An idea of the comparative accomplishment of' group 

B in the dif'f'erent fields is sho'v.n by Table IV. Industrial 

arts grades are higher than those in practice teaching or 
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either of the other two factors. This may be accounted for 

in two ways: first, teachers of industrial arts subjects 

may grade higher than teachers in other subjects; and sec

ond, the inherent motivation in industrial arts is greater 

for industrial arts majors than it is for them in other 

subjects. This has a tendency to cause special industrial 

arts majors to spend additional time in their special field, 

thereby slighting their work in other fields. The average 

scholarship in practice teaching ranks next to industrial 

arts and differences between it and the means of education 

and academic work, respectively, are significant. VVhile 

the difference between the means in education and academic 

work is not significant, the chances are 80 in 100 that 

the difference in favor of education is a true difference 

greater than zero. 

TABLE III 

SIGNIFICANCE OF THE DIFFERENCE IN MEANS 
OF GROUPS A AND B C O:MJ? ARED AS 

TO SIMILAR CATEGORIES 

A=E:x:empt Group. B= Practice 

In 
Mean and Groups Diff. Fa- P.E. 

Basis J?.E. of Com- in vor of 
Mean :Pared ·Means of Diff. 

Ind. Arts 78.54 ± .76 A 
74.65 + .74 B 3.89 A 1.06 

Education 68.05 ±.92 A 
57.54 ±.94 B 10.51 A 1.31 

Academic 61.14%1.14 A 
54.74±1.10 B 6.40 A 1.58 

Teaching Group. 

Ratio Chances in 
of 100 that 

Diff. the True 
to Difference 

J?.E. is Greater 
Diff. than Zero 

3.67 99 

8.02 100 

4.05 100 



TA:BLE IV 

SIG-NIFICANCE OF THE DIFFERENCE IN MEANS 
OF THE CRITERION AND THE FAC~ORS 

10 

PT=:Practice Teaching.IA=Industrial Arts.E=Education.A=Academi~ 

Ele- In Ratio Chances in 
Ele- Mean and ments Dif'f'. Fa- P.E. of 100 that 

ments P.E. of Com- in vor of' Dif'f. the True 
Mean pared Means of' Dif'f'. to Difference 

P.E. is Greater 
Dif'f'. than Zero 

PT 68.28 ± .95 PT-IA 6.33 I .A. 1.20 5.27 100 
PT-E 10.74 PT 1.33 8.07 100 
PT-A 13.54 J:T 1.45 9.34 100 

I .A. 74.65 ± .74 I.A.-E 17.11 I .A. 1.19 14.38 100 
I .A.-A 19.91 I .A. 1.32 14.49 100 

E 57.54 ± .94 
A 54.74 ± 1.10 E-A 2.80 E 1.44 1.25 80 

D. Summary 

1 ~ The average scholarship of' ind.ustrial arts majors 

who are exempt from practice teaching is higher than the 

average scholarship of those doing practice teaching. 

2. There is no significant difference between aver

age general scholarship for all industrial arts majors and 

the average practice teaching marks of the practice teach-

ing group. 

3. The average marks received. by industrial arts 

majors in their special field. are significantly higher 

than average marks received by them in other fields. 



III. THE RELATIONSHIP OF THE 
CRITERION TO THE FACTORS 

A. Relation of the Criterion to the 
Factors Grouped 

Since both the criterion and the IJrognostic factors 

in this study are based upon the measurement of student 

accomplishment under somewhat similar conditions, it would 

be logical to expect to find a definite relationship be

tween practice teaching index and general scholarship in

dex for group E. The data for which, from this point for-
1 

ward, constitutes the basis of this study. 

To determine the relationship existing between prac

tice teaching and general scholarship, the correlation was 

calculated along with the :probable error of the correlation 

and found to be: 

+ r = .51- .043. 

The probable error o~ the correlation was calculated 

from the formula: 

P.E.r; .5745 (l-r2 ) • 

-y'N 
The correlation was calculated by the Pearson product

moment method. All subsequent zero order correlations, along 

with their probable errors, are calculated in the same manner. 

1 
A complete tabulation for these data can be found in 

the appendix. 
11 
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The relationship found to exist would be characterized 

2 
by McCall as substru1tial or by Rugg as marked. By calcu-

lating the value of\/1-- r~, the uncertainty of predicting 
. 3 

one. of these variables when the other is known is .86 guess. 

B. Relationships Between the Criterion and 
Factors and the Several Factors 

In order to calculate the higher orders of correlation, 

the zero order correlations must first be calculated between 

the criterion and the several factors, and between each fac-

tor and the other factors. Table V shows the zero order cor-

relations with the probable errors o:f the correlations between 

the criterion and the :factors. Table VI shows the correlation 

with the probable error of' the correlation between the several 

factors. 

TABLE V 

CORRELATION BETWEEN THE CRITERION 
AND THE FACTORS 

Practice Teaching Index Correlated With 

Industrial Arts Index 

Education Index 

Academic Index 

2 

r 

.53 

.41 

.34 

.07 

.07 

.08 

W. C. Odell, Educational Statistics (New York: The 
Century Co., 1925), I>• 172. 

3 w. A. McCall, How to Measure in Education (New York: 
Macmillan, 1922), :PI>• 392-394. 



TABLE VI 

QORRELATION BETWEEN THE 
SEVERAL FACTORS 

Factors Compared 

Industrial Arts and Education 

Education and Academic 

Academic and Industrial .A.rts 

r 

,62 

.70 

.75 

An examination o:f these tables reveals the 

13 

I>.E.r 

.05 

.04 

.04 

:fact that 

all correlations are :positive, ranging :from .34 to .75, which 

might be said to range :from average low to medium high. The 

:probable errors of' the correlation are reasonably low, rang

ing :from .04 to .08, sufficiently low to insure com:plete re

liability. The correlation between the criterion and the 

:factors is lower than that between the several :factors. The 

correlation between :practice teaching and industrial arts is 

highest and might be accounted :for by the :fact that practice 

teaching is done in industrial arts work and the :practice 

teaching marks are undoubtedly influenced by a :pre:ponderance 

of work done in this :field. The highest correlation fo~Uld 

between any two o:f the :factors is .75. The reliability in 

:predicting the value of one :factor from the other would be 
4 

.66 guess. 

4 
W. C. Odell, ~· £11., :p. 172. 
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__ C. Summary 

_l. The relationships found existing between the 

criterion and the prognostic factors are all positive. 

2. The highest correlation eXisting between the 

criterion and any prognostic factor is .53. 

3. The highest correlation between any two prog

nostic factors 1s .75. 



IV. THE DEVELOPMENT OF THE REGRESSION EQUATION 
AS AN INSTRUMENT OF PROGNOSIS 

A. General Statement 

When the correlation between the measures of two 

sets o·f variables and the values of one o-f them are known, 

the most probable values of the other may be predicted by 

the use of the regression equation. In a like manner, 

when the net correlation between the criterion and three 

factors is known and the three factors are known, the most 

probable value of the criterion may be predicted from the 

corresponding regression equation. 

B. Use of Zero Order Correlation 

When the relationships between the criterion and the 

prognostic factors are analyzed, there is good evidence to 

show that the correlation, as determined between the cri

terion and any one factor, may be influenced by the rela

tionship existing between the criterion and another factor, 

and the relationship between the two factors. For example: 

the correlation between academic work and practice teaching 

is .34 and the correlation between industrial arts and prac

tice teaching is .53. The correlation between industrial 

arts and academic work is .75. Since the relationship be

tween the two factors is greater than either of their re

lationships to the criterion, 1t is evident that the 
15 



correlation between academic work and practice teaching is 

due in part to the common element shown by the relation be-

tween academic work and industrial arts. For this reason, 

the nature of the relationship expressed by the coefficient 

of correlation is uncertain, and for the same reason, coef-

ficients exp~essing this relationship are often called raw 

coefficients. In calculating coefficients of correlation 

of a higher order, the zero order coefficients must first 

be obtained, and in a problem involving four variables, six 
1 

of them are necessary. 

C. Partial Correlation 

In determining the net correlation between two of 

three related variables, the influence of the third variable 

is partialed out or held constant. This process is known as 

partial correlation of the first order. In this problem, it 

is used to determine the net correlation between the crite-

rion and one of the factors, with the influence of one of 

the other factors held constant. For example: in order to 

obtain the net correlation between practice teaching and 

industrial arts, all that is necessary is to substitute in 
2 

the formula as indicated below. Before the substitution 

1 
Robert Lee Morton, Laboratory Exercises in 

Educational Statistics (New York: Silver Burdett and Co., 
1928), pp. 79-100. 
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is made, the formula, with convenient subscripts, appears as: 

r - {r ) {r ) 
r TI TE IE 
TI.E-
~Yl-r2 

TE IE 

• 

When the substitutions are made, the equation becomes: 

r = .53-(.41) (.623) =~371. 
TI.E .9121 x .7822 

The result of this calculation can be described as: 

the net correlation between practice teaching and industrial 

arts, with the influence of education held constant, is .371. 

This is known as a partial coefficient of the first order. 

In determining the correlations of the second order, it is 
3 

necessary to determine six of the first order. The method 

of determining the partial coefficients of the second order 

is shown in Table X in the appendix. Just as one factor is 

held constant in determining the net correlation between 

the criterion and the first factor in the first order corre-

lations, the net correlation between the criterion and a 

factor is measured while the influence of the two other 

factors is eliminated in the partial correlation of the sec

ond order. The change in value of the correlation of the 

criterion with the academic factor is most pronounced. In 

the partial correlation of the first order, the correlation 

between practice teaching and academic work, with influence 

of industrial arts partia1ed out, is -.107. When the in

fluence of education is also removed by correlation of the 

second order, the value becomes - .181. This 

3 
Robert Lee Morton,~· cit., pp. 79-100. 
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shows an increase in negative correlation when the additional 

factor is held constant. This shows a net fluctuation of 

.512 in value for the correlation of this factor with the cri

terion. Three partial correlations of the second order are 

necessary for obtaining the correlations of the third order. 

The partial correlations of the third order are deter

mined in terms of standard deviation. From a combination of 

the partial correlations of the second order and the stand

ard deviations, the regression coefficients are formed as 

shown in Table X in the appendix. The probable errors of 

the regression coefficients are calculated to show the de

gree of dependence which can be placed upon the regression 

coefficients obtained. Since the probable error in each 

case is less than one-fourth the value of the coefficient 

obtained, complete reliability is assured. Then by substi

tuting the values of the regression coefficients in the re

gression equation it becomes: 

Inde~= .794X· Index I +.252X Index E -.266X Index A+.lo.os. 

Thus, when the values of I,E and A are known, the most prob

able value ofT can be found by substituting and solving for 

T. 

The calculations of the standard error of the estimate 

and the probable error of the estimate are also shown in 

Table X. It must be kept in mind that these values are 

based upon scholarship index which makes them seem large. 

Since the range from D to A is magnified in the approximate 

ratio of four to one, these values appear four times larger 

than if they were expressed in terms of ordinary 75 to 100 

percentage ~assing marks. 
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D. Calculation of R 

The value of R, the coefficient of multiple correlation, 

is calculated from the first coefficient of the third order 

and the standard deviation of the criterion, which is also 

shown in Table X. The second formula for the calculation ot 

R is computed from one zero, one first, and one second order 

coeffi'cient. In calculating the value of R from the two for

mulas, the accuracy of the mathematical calculation is checked. 

The slight variation of .008 in the value of R, as calculated 

by the two methods, could be eliminated by carrying the cal

culations to a greater number of decimal places. 

When the value of R (.559) is compared to the value of 

r (.5103), obtained by correlating practice teaching with the 

factors combined, the relationship is found to be greater 

when partial and multiple correlation is employed. The accu

racy of prediction based upon the regression equation of a 

zero order correlation could not be expected to compare with 

that calculated from the regression equation of partial and 

multiple correlation, even though the two coefficients were 

of the same value. 

E. Summary 

The correlation between practice teaching and general 

scholarship is greater, when determined by partial and mul

tiple correlation of the criterion and the three factors, 

than when determined by correlating practice teaching with 

a composite of the three factors. 



V. THE REGRESSION EQUATION AS AN 
INSTRUMENT OF PROGNOSIS 

A. Application 

It is hard to conceive o~ any maker o~ a new kind of 

tool, no matter how crudely fashioned or how poorly de-

signed for the work it is intended to perform, who would 

be willing to lay it aside without trying it out. Aside 

from the mere gratification of eager curiosity on the part 

of the 'vriter, the trying out of the regression equation 

will help to show the relation which it bears to the prob-

lem and give a more de~inite concept of just what can be 

expected from it. 

In the present problem, it was not anticipated that 

the equation herein developed would prove an infallible 

instrument of prognosis. The results are, on the other 

hand, not greatly different ~rom what might be expected 

when the size of the group studied is considered, one hun

dred and thirty-four cases being inadequate for insuring 

complete reliability. The three predictive factors were 

arbitrarily chosen and all other variables, which have in

fluence upon the practice teaching marks, were ignored. 

The inclusion of the other variables which were ignored 

would have had the effect of increasing the accuracy of 

prediction. 

In the application of the regression equation, twenty 

20 
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random cases were selected. Table VII shows the component 

parts of' the equation after the substitutions are made. In 

taking the original data card for case A, the industrial 

arts index is 83.7, which, when multiplied by the weighted 

value of' industrial arts as a predictive factor (.794), 

equals 66.46, the component f'or the industrial arts index. 

In like manner, the education index is 45.8, which, when 

multiplied by the weighted value for education as a predic

tive factor (.252), equals 11.64, the component f'or the 

education index. The academic index is 46.7, which, when 

multiplied by the weighted value f'or academic work as a 

predictive factor(- .266), equals -12.42, the component 

f'or the academic index. The algebraic sum of' the compo

nents, including the constant (10.08), is the predicted 

value f'or the practice teaching index. 

In the original distribution of' practice teaching in

dexes, any index between 87.5 and 100 was included in the 

"A" frequency. The interval, of' couxse, was 12.5. If' the 

mean of' the interval were taken as the index, rather than 

the upper limit, only thirty-five per cent of' the estimates 

would f'all outside the limits of' the probable error of' es

timate. This would assume the concentration of' the cases 

in any interval at its mid point. The natural trend in 

this distribution, as made, was for the cases to concentrate 

toward the top of' the class interval. As revealed in Table 

VII, fifty-five per cent of' the predictions lie within the 

limits of' the probable error of' estimate. The average data 

card showed twenty marks in industrial arts, five in educa

tion, and fifteen in academic work. For any prediction of' 
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practice teaching index from these factors, they should be 

represented in approximately that ratio, for the estimate 

to be valid. Two of the cases, F and H, are examples of 

disproportionate distribution from the ratio as given above. 

B. Summary and Conclusion 

Within reasonable limits the regression equation may 

become a serviceable tool of prediction. Its accuracy as 

a tool of prediction cannot be judged by its application 

to one sample, but rather by its tendency toward reasonable 

success in prediction of an adequate number of samples. 



Case 
No. 

A 

B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

p 

Q 

R 

s 

T 

TABLE VII 

PREDICTED PRACTICE TEACHING INDEXES OF 
TvVENTY RANDOM CASES C01vD?.ARED TO TBE 

CORRESPONDING IG'ifOWN INDEXES 

Edu- Aca- Predicted 
Ind. Arts cation demic Con- Practice 

Index X Index X Index X stant Teaching 
(.794) (.252) (.-266) Index* 

66.46 + 11.64 - 12.42 + 10.08 = 75.75 

49.15 + 11.01 - 11.41 +10.08 - 58.73 -

57.09 + 13.73 -11.31 +10.08 - 69.59 -

72.73 + 19.78 -16.92 + 10.08 - 85.67 -
58.36 + 15.12 -15.37 -l-10.08 = 68.21 

70.98 + 25.2 - 26.60 -t- 10.08 - 79.66 -
59.55 + 15.42 -18.17 +10.08 - 66.88 -

59.55 + 16.53 - 7.53 + 10.08 - 78.63 -
61.93 + 17.31 - 12.90 + 10.08 - 76.42 -

44.62 + 14.16 -10.76 + 10.08 - 58.10 -
47.00 + 16.81 - 8.51 + 10.08 = 65.38 

69.47 + 20.16 -20.22 +10.08 = 79.50 

72.02 + 15.74 -20.29 + 10.08 =- 77.54 

77.41 + 23.11 -22.66 + 10.08 = 87.94 

49.62 + 8.99 - 5.45 + 10.08 = 63.25 

71.69 + 20.16-22.79 +10.08 == 79.15 

71.78 + 19.90 -19.47 +10.08 == 82.29 

68.60 + 17.30 -19.95 +10.08 - 76.03 -

61.51 + 11.34 -15.72 + 10.08 - 67.20 -
62.41 + 14.69 -12.69 + 10.08 - 74.49 -

* 
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Actual 
Practice 
Teaching 

Index 

75 

50 

37.5 

100 

75 

100 

62.5 

67.5 

62.5 

50 

62.5 

87.5 

87.5 

100 

75 

100 

87.5 

83.3 

75 

75 

Note: The ~robable error of the estimate is 9.74. The 
~redicted index for "A" would read 75.75±9.74. From Table X 
page 33 the standard error is 14.59. 
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Marks 

A 

B 

c 

D 

F 

Schol-
arship 
Index 

T.A.BLE,VIII 

DATA CARD WITH SCHOLARSHIP 
INDEX FOR EACH CATEGORY 

-
Practice Industrial Edu- Aca-
Teaching Arts cation demic 

7 

2 13 

5 13 

1 2 

75 83.7 45.8 46.7 

26 

Special 
(No Non- Totals 
nre-pared) 

1 8 

1 14 

1 19 

3 

75 65.3 



Case 
No. 

1 

2 

3 

4 

a 5 

6 

7 

8 

9 

a 10 

11 

12 

13 

14 

a 15 

16 

17 

18 

19 

a 20 

21 

T.A.BLE IX 

A COMPOSITE TABULATION OF SCHOLARSHIP INDEXES 
- OF PRACTICE TEACHING, INDUSTRIAL ARTS, 

EDUCATION, ACADEMIC WORK, SPECIAL 
SUBJECTS, AND TOTAL GENERAL 

SCHOLARSHIP FOR GROUP B 

Prac- Spec~al 
tice Indus- Edu- Aca- Subjects 

Teach- trial cation demic Index 
Arts Index Index 

27 

ing (No Non-
. Index Ind. ex · :pre-pared) b 

62.5 56.8 40 35 45 

50 60.7 43.8 40.9 59.4 

75 75 35 41.7 25 

87.5 79.5 30 36.1 50 

75 83.7 45.8 46.7 75 

50 61.2 33.3 40 45.8 

75 80.8 33.3 54.2 37.5 

75 79.8 50 62.5 66.6 

100 88.8 40 44.6 * 
50 61.9 43.7 42.9 62.5 

62.5 62.5 37.5 25 51.8 

91.7 50 39.2 25 50 

75 58.3 37.5 25 45.9 

50 61.9 50 40.6 77.5 

37.5 71.9 54.5 42.5 * 
75 65.2 64.3 28.1 50 

100 79 40 35.7 58.3 

62.5 45.8 45.8 46.2 37.5 

50 78.3 55.5 56.2 * 
100 91.6 78.5 63.5 * 
100 77.7 25 25 50 

General 
Scho1-
arshi:p 

Indexc 

45.8 

53.1 

57.3 

63.4 

65.3 

50 

63.8 

70.5 

65.5 

55.6 

49.2 

41 

47.4 

59.7 

61.6 

53.2 

66.8 

44.4 

67.6 

82.5 

62.5 
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(..illABLE IX CONTINUED) 

22- 62.5 4'5.7 50 22.2 45.8 42.2 

23 75 55.8 52.8 30.9 50 47.2 

24 62.5 53.4 65 44.7 * 50.5 

a 25 75 73.5 60 57.8 * 65.1 

26 87.5 84.4 45 61.1 * 71.2 

27 75 67.9 47.2 57.1 84 65 

28 87.5 88.3 64.3 86.4 * 83.9 

29 50 62.5 45 35.5 50 47.5 

a 30 100 89.4 100 100 * 91.1 

31 50 73.3 45.8 42.9 66.6 64.6 

32 75 81.5 62.5 54.5 75 72.4 

33 87.5 65.4 69.2 46.1 70.8 63.1 

34 83.3 84.1 64.3 68.4 25 70.4 

a 35 62.5 75 61.2 68.3 * 66.2 

36 75 87.9 50 43.7 75 70.7 

37 75 77.9 50 ·78.1 * 74.5 

38 50 64.7 29.2 30.3 25 49 

39 62.5 64.1 33.3 44.2 54.2 51.6 

a 40 66.7 75 65.6 27.8 * 61.6 

41 87.5 85.3 75 82.4 87.5 84.1 
I 

42 87.5 60 33.3 26.8 57.1 46.3 

43 100 77.8 57.1 57.5 75 70.2 

44 62.5 81.7 68.7 75.9 87.5 78.2 

a 45 62.5 78 68.7 48.5 * 66.5 

46 100 87.5 69.4 86.2 75 83.7 

47 100 66 59.4 50 50 57.8 

48 50 74 58.3 73.6 * 71.2 
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.{-TABLE IX C ONT Il-JUED ) 

49 .175 !75 .55 -.50 '65 -65.2 

a 50 50 56.2 56.2 36.7 62.5 49.4 

51 75 85 77.3 75 * 76.5 

52 75 63 30 31.3 45 50 

53 75 69.6 35.7 40 63.9 57.7 

54 37.5 53.4 34.4 47.9 * 48.9 

a 55 62.5 59.2 66.7 32.5 41 51.4 

56 62.5 57.3 31.2 27.8 34.4 43.9 

57 62.5 80.4 43.7 45.5 * 66.4 

58 75 62.5 50 37.5 100 54.8 

59 75 63.5 50 55.7 75 61.1 

a 60 87.5 87.5 80 76 91.7 81.7 

61 37.5 63.5 50 55.7 * 58.5 

62 75 85.5 54.2 80.3 * 78.8 

63 75 85.2 50 75 81.2 81.7 

64 25 60.2 51.3 25 37.5 50.9 

a 65 87.5 90.7 62.5 76.3 * 81.5 

66 62.5 63.6 50 37.9 25 45.1 

67 75 73 50 53.7 * 62.7 

68 75 81.9 70 76.9 * 79.3 

69 75 72.5 50 56.8 91.6 66.2 

a 70 100 97.5 91.7 85.3 100 92.2 

71 62.5 90 57.1 70.5 * 83.5 

72 50 60.7 57.7 62.5 12.5 57.7 

73 100 78.7 50 79.6 * 75 

74 100 87.5 88.8 65.6 75 76.9 

a 75 75 62.5 35.7 20.5 56.8 49.1 



(-TABLE IX CONTINUED) 

76 75 

77 100 

78 75 

79 100 

a 80 100 

81 87.5 

82 87.5 

83 87~5 

84 87.5 

a 85 87.5 

86 75 

87 62.5 

88 75 

89 75 

a 90 83.3 

91 87.5 

92 87.5 

93 87.5 

94 50 

a 95 75 

96 100 

97 62.5 

98 

99 

~00 

101 

102 

62.5 

50 

75 

62.·5 

50 

78.6 

77.2 

77.4 

87.5 

90.3 

90.5 

86.1 

97 

100 

90.4 

89.3 

55.6 

64.2 

85.4 

86.4 

98.4 

92.9 1 

77.1 I 
65.7 .I 
77.6 

96.7 

72 

84 

72.9 

78.6 

57.-8 

67 

67.9 

65.6 

65.6 

85 

80 

70.8 

70.8 

65 

85 

75 

93.7 

38.9 

37.5 

35.7 

68.7 

80 

83.3 

55 

60.7 

45 

40 

62•5 

62.5 

58.3 

55 

55.4 

60.6 

60 

51.6 

62.5 

85.7 

86.9 

86.1 

78.7 

72.9 

73.2 

87.5 

39.6 

59.1 

45.8 

75 

92.9 

82.1 

33.3 

56.3 

59.1 

73.7 

33.3 

60 

70.8 

47 .·7 

40 

43.7 

75 

62.5 

90 

* 

50 

* 
* 
* 

90.6 

50 

100 

25 

75 

50 

* 
* 
* 
* 
* 

60.7 

* 
72.2 

75 

75 

100 

0 

* 

30 

69.2 

70.3 

70.5 

83.3 

86.2 

85.9 

83.9 

86.4 

87.8 

77.6 

90.5 

47.9 

59.7 

65.3 

80.4 

93.8 

88.5 

63.8 

63.1 

66 

82.6 

61.5 

74.5 

70.6 

68.3 

51.3 

57.6 
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(TABLE IX CONTINUED) 

103 62.5 58.7 29.2 27.5 34.1 43.5 

104 100 73.6 68.8 57.1 80 61 •. 6 

105 87.5 69 61.4 60.7 75 65.9 

106 87.5 64.4 55 38.6 50 56.2 

107 75 60 55 52.1 54.2 56.4 

108 62.5 61.9 55 38.7 63.9 55 

109 87.5 53.6 55 25 55.4 47.6 

110 87.5 91.2 75 75 91.7 84.4 

111 87.5 76.8 79.1 46.9 75 71.7 

112 100 89.6 75 88.8 * 87.5 

113 100 91.7 82.1 70.5 * 84.9 

114 87.5 73.3 83.3 50 * 68.3 

115 62.5 71.9 59.1 41.2 * 65.8 

116 75 67.9 56.3 42.6 100 57.4 

117 75 71.1 63.7 40.6 50 60.7 

118 75 83.9 70 46.2 50 70.8 

119 87.5 70.4 45 41.8 53.1 57.6 

120 75 66.1 43.9 36.4 60 54.8 

121 25 63.6 40.6 63 58.3 59.8 

122 75 89.1 57.1 71.7 * 78.3 

123 100 80.8 57.1 47.7 50 66.1 

124 100 80.9 58.3 50 100 75 

12.5 62.5 87.9 75 75 * 83.5 

126 87.5 58.3 35 31.9 57.1 51.9 

127 37.5 68.7 37.5 33.3 41.6 56.1 

128 62.5 65.2 37.5 55.8 65 58.2 

129 75 61.9 46.4 30.6 52.3 48.7 
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~TABLE IX C ONCLUDb'D) 

.J..30 ·50 63.2 45.8 54.5 0 

131 87.5 90.6 84.4 76.2 75 

132 75 90 81.2 90.6 * 
133 50 61.2 64.2 51.6 56.2 

-134 100 98 88.9 83.8 * 

* 
arts. 

No work in special subjects aside ~rom industrial 

a 
Samples taken f'or. the basis o:f Table VII. 

b 
Scholarship index cannot be calculated :for non

prepared subjects since they merely indicate credit ~or 
passing work. 

c 
Total scholarship index can be calculated only 

f'rom the original data cards and there is no way to cal
culate it :from this data. 

54.3 

82.2 

89.3 

58 

89.7 
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TABLE X 

CALCULATION OF R-COEFFICIENT OF 
MOLT IPLE CORRELATION ANTI THE 

REGRESSION EQUATION 

Means, Sigmeus ana_ Intercorrelations 

= Practice Teaching I = Ind:ustria1 
E = Education A = Academic 
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Arts 

M = 68.28 
T 

MI= 74.65 M = 57.54 
E 

M = 54.74 
A 

crT = 17 • 6 2 5 

r = .41 
TE 

o-
1 
= 12.649 CTE = 16.025 

r = .747 
IA 

(j" .f 18.9 

rEA= .699 

Partial Correlations of the First Order: 

• 53- ( .41 )( • 623) 
--------= .371 

.9121 X .7822 

.336-( .41)( .699) 
--------= .077 

.9121 X .7151 

.7822 X .7151 



TABLE X.(Continued) 

... r - (r )(r ) ·-.41- (.53)( .623) 
r = TE TI IE .12 -- = TE.I 

Y l-r2 V l-r2 .848 X .7822 
TI IE 

rTA- (rTI)(riA) • 336- ( • 53)( • 747) 
r 
TA.I- - = -.107 

~~ .848 X .6648 
TI IA 

r - (r )(r ) .699-( .623)( .747) 
r 
EA.I = EA IE IA = .45 -
~~ .7822 X .6648 
· IE IA 

Partial Correlations of the Second Order 

r _ rTI.E- (rTA.E)(riA.E) _ 
TI.EA- ---------- .397 

Y l-r2 Y l-r2 
TA.E IA.E 

.371- ( .077) (. 559) 

.997 X .8292 

r - (r )(r ) .12- (-.107)( .45) 
r = TE.I TA.I EA.I = -------- _ .19 TE.IA . 

V 1-r2 Y 1-r2 
TA.I EA.I 

.9942 X .893 

r -- rTA.I- (rTE.I)(rEA.I) - -.107- ( .12)( .45) 
-------- =-.181 TA.IE . V l-r2 Y l-r2 

TE.I EA.I 
.9928 X .393 

Standard Deviations 

<r - cr_V "1- r2 V1- r2 v·1- r2 
T.IEA- T TI TE.I TA.IE 

= 17.625 (.848)(.9928)(.9835) 

= 14.59 



!l'ABLE X.(Conttnued) 

cr = rr_Y 1- r2 Y1-r2 Y1- r2 · 
I.TEA I IE IA.E TI.EA 

=12.649 ( .7822)( .8292)( .9178) 

=7.295 

cr- :. c?>/ 1 - r2 V 1 - r2 Y 1- r2 
E.TIA E IE EA.I TE.IA 

16.025 (.7822)(.893)(.9818) 

10.996 

cr- =cr-Y 1-r2 Y1-r2 V1- r2 
A.TIE A EA IA.E TA.IE 

= 18.9 ( • 7151 )( • 8292 )( • 9835) 

= 11.019 

b - r 
TI.EA- TI.E.A 

b -r 
TE.IA- TE.IA 

b =r TA.IE TA.IE 

Regression Coe~ficients 

(J 14.59 
T.IEA = .397 = .794 

or.TEA 7.295 

"T .IEA -
cr-E. TIA 

14.59 
.19-- = .252 

10.996 

cr: EA 14.59 
T.I - -.181 -=-.266 

10.996 

Probable Error of the Regression Coefficients 

P.E.b 
TI.EA 

~ .6745(14.59) 
- .6745 T.IEA _ .101 

cr: ~ 7.295 X 11.576 
I.TEA 
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~ABLE X. (Continued) 

?'"T .IEA 9.84 
J?.E. .-6745 ':=" -.077. 

b -v-N TE.IA (j" 10.96 X 11.576 
E.TIA 

(j' 9.84 
J?.E. .6745 T.IEA - .077 

bTA.IE -v;- 11.019 X 11.576 crA.TIEN 

Regression Equation 

Il1.dex = b Index + b Index + b Index + C 
T TI.EA I TE.IA E TA.IE A 

* 

I~ndex T=.794 Index I +.252 Index E -.266 Index A fl0.08 

C=M-b M-b M-b M 
T TI.EA I TE.IA E TA.IE A 

a= 68.28-( .794)(74.65)- < .252)(57.54)- (-.266)(54.74) 

C- = 68.28 ~58.27-14.49+14.56 =10.08 

.gtandard Error and Probable brror of' the Estimate 

cr- = ·(]" = ·14.59 
(est ) T.I.AE 

T 

.p • E • = ~6 7 4 5 ( o- ) = ( • 6 7 4 5 )( 14 • 59 ) ::: --9 • 7 4 
(estT) (estT) · 

Computation of R 

R~ /1-~ ' 
- T • IEA T • IEA .:: v 2 . 

crT 

1- (14.59 )2 

(17.625) 2 
= .559 
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TABLE X. (Concluded) 

R = -;yl l- (l-r2 )(l-r2 )(l-r2 ) 
T.IEA ' TE TA.E TI.EA 

~ 1-- (.8319)(.994)(.8424) 

= .551 

* Holzinger, Karl J. Statistical Methods f'or Students 
in Education. Formula (146) f'or the calculation of the 
constant term in the regression equation, p. 294. 

: : .. : :. . . : ... ,' :. . . . . . . . . . ' 
• • re • , • ', • • •• .r . . . .. . ' .. . ... : -. ·.- .. 
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