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CHAPTER I.

INTRODUCTION

I. PROBLEM

During the last two decades, a knowledge of sta

tistical measurements has becom~ more and more necessary

for a comprehensive reading of pUblications and for working

in the field of educational research. Unless one has some
I

knowledge of these tools, he. soon finds himself hopelessly

lo~t before getting a·good start in reading research pUb

lications. Neither can one make adequate interpretations

of his own studies without some understanding along this

line. But the average person, not having the time nor

the inclinations to delve deeply into this branch, needs

to know on which tools to concentrate.

The problem then is to select those tools which

will be most valuable to the classroom teacher who finds

himself involved in statistical procedures when making

out his monthly and yearly reports, the student of edu

cation who is finding himself more and more often facing

the problem of interpreting articles of a statistical

I
The .term "tools" is used to include statistical

terms, graphs, and formulas.

0,'
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nature, and the graduate student and other research wor~

ers who are planning to write theses or carryon researches

of their own.

It will probably be agreed that t~e best method

in solving this problem is to analyze articles written

from actual studies in the field of educational research

and not articles or textbooks. written about research.

Th~refore, ,the trends and frequency of use over several

years of study should furnish adequate data.

If we are going to attempt to measure the frequency

of ' use of statistical tools during a period of time, we

must restrict ourselves in some defensible manner to a

fixed breadth of reporting of researches throughout the

years and also to some relatively uniform standard of

quality in selecting the researches reported. Therefore,

with this in mind, the Journal of Educational Research

was chosen since, as its name indicates, it specializes

in reporting researches in education. Also, it has con

tained approximately the same number of pages in each is

sue throughout the years, and it presumably has maintained

a relatively high standard of quality in selecting re

searches for pUblication. Furthermore, the Journal of

Educational Research started pUbl!~ation at such a time

that it has existed almost throughout the period of research
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in education when statistical methods were scientifical+y
2

used.

This is not the first research along this line.
3

In scanning the thirty-three and one half volumes, a

similar study was found which had been made and reported
4

by Edyth I. Hyde. In this writeup, she referred to two
5

other similar studies, but since they had been pUblished

in other periodicals, they were not analyzed. However,

these three people drew their conclusions from data gath-

ered from various sources over periods ranging from one

to -four years. This study has been taken from one re-

liable source over a period of twenty-one years.

2
The first issue was published in January, 1920.

3
Only half of Volume 34 was used since it con

tained five months of the year 1941 which was not included
in this study.

4
Edyth I. Hyde, "Statistical Methods in Recent Edu

cational Literature," Journal of Educational Research, Vol
30, No.4, pp. 278-284. --

- 5
H. A. Edgerton, "What Acquaintance with Statis

tics Is Necessary?" Educational Research BUlletin, January
£,1926, pp. 14-16.

Robert S. Gilchrist, "Teaching Terms in Educational
Literature," School Review, xxxviii, October, 1930, pp. 622
,826•.
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II. MATERIALS INCLUDED

All of the data for this study were taken from

the Journal of Educational Research for the years 1920

1940, inclusive. Each article published during this

twenty-one year period was carefully scanned, and the

tools were listed as they were mentioned. In order that

undue weight might not be attached to anyone particular

term, its frequency of use was based on the number of

different studies in which it was used and not on the

number of times it was·mentioned or computed in each

of the various studies. Tools mentioned but not ac-

tually used in computations were not counted.

Complete articles including bibliographies and

notes were used in enumerating the number of pages. How

ever, nothing was done with those sections at the end of

each fssue of the Journal entitled "Editorials," "Reviews,"

"Research News and Communications," et cetera.

Continued articles which were too long for one

issue were treated as one article. But if studies were

divided into related parts (Part I, Part II, at cetera)

and pUblished in different issues for two or more months,

they were treated as separate articles.

When an author of a study~eproduced parts of one

or more previous studies (sometimes by a different researcher)
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in which statistical tools were used~ those tools were I

tabulated because they had a direct bearing on his study

even though he himself did not make the actual computa

tions.

Articles dealing with the discussion of procedures,

formulas, or short cuts were listed under the heading "Dis

cussion Articles," and the procedures contained in such

were ignored because this study was interested only in

actual applications and not possibilities or merits.

To simplify the tables and discussions used in

reporting the results of this study, and so that trends

might be better presented, the twenty-one year period was

divided into four shorter periods. It was arbitrarily

agreed that the first period would contain data covering

the six years from 1920 through 1925, and the three re

maining periods would each contain data covering five

years. In most cases the data for the various periods

could be reported as found, but in a few special in

stances, it was thought best to take five sixths of the

first period in order that more exact comparisons might

be mad'e.

III. RESTRICTIONS MADE IN TABULATING

FREQUENCIES

In order that this study might not become too
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complicated a task, certain restrictions were deemed ne~

essary. Although tables have their place the, same as do

diagrams and graphs, their frequency was not tabulated be

cause a large percentage were written in exposition or

grouped in some other form to facilitate publication.

Such reports contained the same data even though they

were not set up in tabular form or numbered and titled.

Tools such as I. Q,., A. Q,., and E.Q. which measure

intelligence, mental accomplishment, or educational ranking,

or indexes, norms, and ratings applying to standardized

tests Were purposely omitted. This study was interested

only in tools common to all branches of educational re

search.

Per cents were not tabulated because they were

used at some time or another in nearly every study. Then,

too, o~tentimes it was the 'only tool used, and its ex

tremely large frequency of use would hardly be of value

in this research.

All "errors" were taken tOD granted to be probable

errors unless someplace ~n the article they were specifi~

cally stated to be standard errors.

No attention was paid to gains and deviations since

they are merely a matter of subtraction.

, Various index numbers were also omitted since most



aiding them in their partioular studies.

of them, unless applying to standardized tests and soal~s,

were devioes oonoooted by the authors for the purpose of

One example
6

would be Banker's S. A. I. (Student Ability Index).

Nothing was done with tools whioh were used in the

oomputing of other measurements, suoh as the standard error

of the differenoe of the means in finding the oritioal

ratio of the mean, or the sigma in finding the probable

error, unless the author deemed them important enough

to list them and their values or signifioanoes. The

same is true with the range and rank. They were eaoh

tabulated only when a oolumn in a table was headed as

suoh or when they were speoifioally mentioned in the ex

position.

In order to make the grouping more oonoise, the

25th and 75th peroentiles and the upper and lower quartiles

were tabulated as Ql and Q3.

In the oase of ooeffioients of oorrelation, ooef

fioients of reliability, ooeffioients of variability, et

oetera, whioh may be found by more than one formula,

6

"

Howard J. Banker, "The Student Ability Index in
Higher Eduoational Institutions," Journal of Eduoational
Researoh, Vol. 31, No.4, pp. 276-283. --
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unless the formula used was mentioned to be the Pearson I

Product-Moment, Spearman Rank-Difference, Spearman Foot

Rule, Spearman-Brown Prophecy, or some other named formula,

the tool was classified as coefficient of correlation

(general), coefficient of reliability (general), or coef

ficient of variability (general).

The articles classified as non-statistical might

or might not contain some of those tools spoken of above

as having been omitted.
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CHAPTER II

RESULTS OF ANALYSIS

Merely tabulating the frequencies was not suffi

cient to show the true significance of the number of tools

used. Therefore, it was necessary to make other notations

and report other findings. Although most of this chapter

is devoted to tools, their frequencies, and interpretations

concerning their frequencies, there are inserted through

out tables and discussions dea'1ing with those other phases

of the study, such as the types of articles reported, per

centage of articles and pages included in each type, graphic

presentations, and various ranges, averages, and frequen-

cies.

Data directly concerned with the three types of

articles--(l) containing statistical tools, (2) contain-

ing no statistical tools, and (3) discussions of procedures-

as they have been classified for this study are shown in

Table I, page 10. Each five-year period has shown a de

cre-ase over the preceding period in the number. of pages

pertaining to articles in the Journal. The second five

years decreased the number 14.2 per cent, the third showed

a further decrease of 12.4 per cent, and the fourth de

creased the number another 4.2 per cent, or 28 per cent

as compared with the first, ;period.
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TABLE I

ARTICLES INVOLVING STATISTICAL ANALYSIS FOUND IN THE JOURNAL
OFEDUCATIDNAL RESEARCH OVER PERIOD, 1920-1940

POMBlNED 'C ONTAINING ·CONTAINING NO DISCUSSIONS
(TOTAL SCANNED) STATISTICAL TOOLS STATISTICAL TOOLS OF PROCEDURES'

.Period Articles Pages Articles Pages Articles , Pages
Articles Pages Num-., Per Num- t Per Num.- Per Num.- Per. Num- Per Num.- Per

ber Cent ber Cent ber Cent ber Cent ber Cent ber Cent

1920-1925
3,878 65.~ 2,601 67.1 28.1 1,086 28.0 23 6.2 4.9Unweighted 370 243 104 191

Weighted* 308 3,232 202 65. 2,168 67.1 87 28.2 905 28.0 19 6.2 159 4.9
1926-1930 318 2,773 202 63.5 1,858 67.0 102 . 32.1 . 791' 28.7 14 4.4 118 ·4..3
1931-1935 270 2,428 192 71.1 1,630 67.1 71 26.3 735 30.3 7 2.6 63 2.6.
1936-1940 243 2,326 158 65.0 1,572 67.6 83 34.2 740 31.8 2 •8 14 ,,6

Total 1,201 11,405 795 66.2 7,661 67.2 360 30.0 3,358 29.4 46 3.8 386 3.4

*The figures for the six years, 1920-1925, were mUltiplied, in some instances, by five sixths
in order that they could be more readily compared with the other three periods. The totals in each
case consist of all the figures in the column except the weighted figures. The same is true in all
later tables where "weighted" appears.

I-'
o
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The number of articles printed, however, did not

show such a constant decline. For instance, the second

period showed the greatest per cent of decrease in pages,

but it reversed matters according to the number of articles

printed by showing' an increase of 3.2 per cent. The third

five years decreased 15.1 per ,cent as compared with the

second period, and the fourth ,period decreased another 10

per cent or. 21.1 per cent as compared with the first period.

From these figures, it seems that in general there was a

tendency to cut down on the eXposition but not so much on

the' studies.

The number of articles containing statistical tools

showed neither a constant increase nor decrease during the

twenty-one years, and ended with the last period printing

0.6 per cent less statistical articles than did the first

period. Nevertheless, the number of pages devoted to this

type increased 0.5 per cent. The percentage of articles

and pages containing statistical tools for the whole twenty

one years was: articles, 66.2 per cent; and pages, 67.2 per
-

cent.

, The percentage of non-statistical articles hit an all

time;low.duringthethird five years, but rose to an all

time higA du.ring the last five years. The increase for the

!l~st.perioQ.over the.firstperiod was 6 per cent. Unlike

" the be~Q,rementioned percentages ,;th~per cen,t of pages
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devoted to non-statistical articles increased slightly

but constantly until the last period showed an increase

of 3.8 per cent over the first period. Thirty per cent

of the total articles fqr the twenty-one rears and 29.4
per cent of the total pages were of a non-statistical

nature.

As stated in the first chapter, discussion articles

are those which are devoted wholly to the possibilities

or merits of some particular procedure, formula, or short

cut. As the older and more familiar tools became better

established, fewer articles were written discussing them.

Both the per cent of articles and pages concerning dis

cussions decreased steadily throughout the twenty-one

years until that for articles dropped from 6.2 per cent

to 0.8 per cent, and that for pages dropped from 4.9 per

cent to 0.6 per cent. The totals of such articles and

pages were 3.8 per cent and 3.4 per cent, respectively •

. Table II, page 13, calls for little interpretation.

It shows no drastic changes anywhere during the twenty

one year period. The total number of tools (including

graphs) increased steadily during the first three periods

but showed a decrease for the last five years of the study.

The changes in the range of tools were so slight

that we might call them chance changes.

The answer to one of our big questions is shown
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TABLE II

USE. OF STATISTICAL TOOLS IN ARTICLES APPEARING IN THE JOURNAL
OF EDUCATIONAL RESEARCH OVER PERIOD, 1920-1940

Total Number Number Range of Tools Average Number
Period I of Tools Used of Different in a Single of Tools

Tools Used Article Per Article ..
1920-1925

812 1-16Unweighted 71 3.3
Weighted 677 59

1926-1930 793 91 1-14 3.9
1931-1935 812 102 1-12 4. 2
1936-1940 7°7 97 1-14 4.5

Total 3,124 361 1-16 3.9

~
'VI
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in the column entitled "Average Number of Tools Per Ar

ticle." From this one can see that during the last five

year period, although the total number of statistical

tools had decreased, the average number per article had

increased. In fact, there was a steady increase during

the whole of the twenty-one years •

Central tendency. Little interpretation is needed

for Table III, page 15, which shows the measures of central

tendency, since the figures are few and easily interpreted.

The frequencies for the average and median decreased stead-

ily throughout the twenty-one years while the frequency

of the mean for the last three five-year periods showed

increases over the first period.

In order that Table III might be more meaningful,

Table IV, page 16, was set up to show frequencies of the

various combinations of the average, mean, and median.

During the first period, the combination of average and

median was used more than four times as often as was the

combination of mean and median, and over five times as

often as the combination of average and mean. By this

great majority, we are led to believe that during this

period the terms average and mean have been used some

what interchangeably. Duringrthe next three periods,

there was an increase in the average and mean combination
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TABLE III

FREQUENCIES 'OF TOOLS MEASORING CENTRAL TENDENCY

Tools 1920-1925 1926-1930 1931-1935 1936-1940
Average 118 94 58 53Median 122 72

~~ 50 ..Mean 30 72 75Mode 1 6 1
Total central tendency 271 244 200 179Number of different tools used 4 4 3 4

.....
V1
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TABLE IV

COMBINATIONS OF THE THREE MOST POPULAR MEASURES OF CENTRAL TENDENCY
AND THEIR FREQUENCIES FOR THE FOUR PERIODS

Tool Combination I 1920-1925 1926-1930 1931-1935 1936-1940Unweighted Weighted ..
Average and median 47 39 16

1~ 7
Average and mean 9 ~.5 21 14
Mean and median 10 16 17 17
Average, mean, and

4 3 7 4 4median

~

0"1
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over the first period, and a steady decrease in the av

erage and median combination. Also, during the next three

periods, the combination of mean and median showed an in

crease over the first period. With the exception of the

second period, the average-mean-median combination remained

low and constant. From this evidence, it is relatively

safe to say that in later years authors have not been

using average so much to mean either median or arithmetic

mean.

Variability and.measures of dispersion. The old

standbys, deviations and ranges of centralization, ac

cording to Table V, page 18, seem to be slipping. Only

in the case of standard deviation has there been any in

crease, and its frequency dropped considerably during the

last five-year period. The standard deviation also ranks

far .above the other measures of dispersion in popularity.

Next in popularity are the quartiles, one and three, which

give us the range of the middle 50 per cent of the cases.

The_MOst constant measurement in this group, although its

frequency is relatively small, is the quartile deviation.

On the whole, however, the frequency of use of the measures'

of variability and dispersion decreased steadily during

the twenty-one years covered by_this study.

Reliability. There have been considerable
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TABLE V

FREQUENCIES OF TOOLS MEASURING VARIABILITY
AND DISPERSION

..:....:.;..,;..~:;2-.:...:;.,:~:.;;~,_~.c~~.;;:;.;.;,,;::.-'t:i~~~ ott I ~il . ..,:.;;:1

.Tools 1920-1925 1926-1930 1931-1935 ·1936-1940
Range 1{~ 42 ~~

33 ...
Standard deviation 46 49
Average deviation 110 2 3 2
Mean deviation 5 4 1 1
Median deviation

~
2 1

Quartile deviation 8 6 7
Interquartile range (middle

5 5 250 per cent)
Quartiles (Ql and Q3) 19 16 13 14
Quartiles (not spec1fic) 7 1 4
Coefficient of variation (Pearson) 2 2 1 2
Coefficient of variation (general) 5 5 1

Total number 334 133 132 115
Number of different tools used 11 11 8 10

I-'
0:>



fluctuations in the popularity of the various reliability

tools. No one tool has shown a constant increase or de

crease for the whole twenty-one-year period. The probable

error of the coefficient of correlation seems to be the

most widely used tool in this group. Its frequency in

creased during the first sixteen years, but, like the stand

ard deviation, it decreased somewhat during the last five

year period.

Although it was used for the first time during the

second five-year period, the critical ratio, whether found

by using the probable error or the standard error, has shown

a constant increase in frequency of use. The standard er-

ror has not been used as often as the probable error, prob

ably because it is a newer tool. But even so, like the

critical ratio, it has shown almost a constant increase

throughout the whole of this stUdy. The increased use

of the standard error in finding both the error of a dif

ference and the ratio of a difference to the error of that

difference, might indicate its growing popularity.

In spite of the fact that there is no constant in

crease or decrease in any particular tool with the excep

tion of the critical ratios, the total use of measures

of reliability, unlike variability and dispersion, has

~ increased considerably since 1920.
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TABLE VI

FREQ,UENCIES OF TOOLS MEASURING RELIABILITY

Tool 1920-1925 1926-1930 1931-1935 1936-1940

P. E. of average 1 3 2 3
P. E. of mean 3 11 18 7
P. E. of median 5 4 1 2 ..
P. E. of measurement 1 1
P. E. of coeff. of correlation 22 35 53 37
P. E. of sigma 1 2 1 3
P. E. of estimate 1 1 1
P. E. of per cent 3 1
P. E. of coeff. of reliability 2 4 12 6
P. E. of score 2 1 2
P. E. of skewness 2

Total P. E. 37 66 92 59
s. E. of average 1 3 2
S. E. of mean 1 10 9 11
S. E. of median 1 1
S. E. of coetf. of correlation 1 5 4s. E. of sigma 1 1 1
S. E. ot estimate 2 1 2 2
S. E. of per cent 2 1
S. E. of prediction 2 1

Total S. E. 6 15 22 22

P. E. of a difference 2 17
~~

14
S. E. of a difference 2 12 20 ro

o
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-' TABLE VI (continued)

FRE~UEN9IES OF TOOLS MEASURING RELIABILITY

Tool 1920-1925 1926-1930· 1931-1935 1936-1940
Ratio of diff. to P. E.

<

of diff. of average 3 1
Ratio of diff. to P. E.

of diff. of mean 1 5 5
Ratio of diff. to P. E.

. ,

of diff. of median 1 2
Ratio of diff. to P. E. ,

of diff. of per cent 2

Total critical ratios (P. E.) 2 8 10
Ratio of diff. to S. E.

of diff. of average 1 2 1
Ratio of diff.to S. E.

of diff. of mean 9 14 15
Ratio of diff. to S. E.

of diff. of sigma 1 2
Ratio of diff. to S. E.

of diff. of per cent 1 3
Total critical ratios (S. E.) 11 17 21
Critical ratio (general) 2 1
Ratio of P.~. of mean

to mean 1 1
Total reliability 47 124 185 147
Number of different tools used 14 24 25 25 I\)

~
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Correlation. No outstanding changes have taken

place in the use of the various correlations. The fre

quency of the Pearson Product-Moment method has decreased

in recent years, but we can draw no decisive conclusions

from this fact because there is no corresponding increase

in any other one method, and also, we have no way of know

ing what per cent of those correlations whose methods were

not given were computed by means of the Pearson Product

Moment method. Another change which merits mentioning is

the increased use of the coefficient of reliability.

The total frequencies for all correlations in-

creased only slightly during the years 1920-1935, in

clusive, and decreased even less during the years 1936
1940, inclusive.
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TABLE VII

FRE~UENCIES OF TOOLS MEASURING CORRELATION

~_~~."~"~_. "~ .. ~",~~._""4-,="~- M" "W !I

Tool 1920-1925 1926-1930 1931-1935 1936-1940
Coe~f. of correlation (general) 55 47 ~~ 49
Pearson Product-Moment 27 29 13
Spearman Rank-Difference 7 4 7 4
Spearman Foot-Rule 4 3 ..
Rank order correlation 1 1
Intercorrelation 10 6 11 10
Partial correlation 7 4 4 6
MUltiple correlation 4 4 2 7
Zero-order correlation 1 4 1 4
Bi-serial correlation 3 1 4
Self correlation 2 1
Coeff. of reI. (general) 4 11 18 18
Coeff. of reI. (Spearman-Brown) 4 8 21 16
Coeff. of reI. (Pearson) 2 1
Coeff. of validity 1 3 5
Coeff. of alienation 1 3 1 1
Coeff. of attenuation 2 2
Coeff. of prediction 1 1
Regression equations, formulae,

I 6and coefficients 7 4 5
Total correlation I 131 132 158 151
Number of different tools used 12 16 16 18

I\)
v.J
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Miscellaneous tools. This section entitled "mis-,

cellaneous tools" includes miscellaneous tools which have

been used more than once during the twenty-one years. The

only changes in this whole group worth noting are those

for "rank and ranking" and for "norms, normals, and stand

ards." The frequencies for both tools show a general de

crease since the first period., The total frequencies for

the group as a whole decreased steadily and considerably

throughout the twenty-one years.
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TABLE VIII

FREQ.UENCIES OF MISCELLANEOUS TOOLS

Tool 1920-1925 1926- 1930 1931-1935 . 1936-1940

Rank and ranking 37 22 15 15
Norms, normals, and standards 44 14 7 12
Weights and weighting 7 12 11 9
Percentiles and percentile rank 10 10 16 1 ..
Deci1es and decile rank 3 1 2
Q,uinti1es and quinti1e rank 1 1
Centi1es 1 1
Order rank 1 1 1
T-score and T-scale 7 ~

1
Skewness 1
Standard scores 2 2 1 2
Probability 2 2 1 8
Experimental coefficient 1 4
k 1 3
Transmuted scores 1 2 1
Eta (correlation ratio) 1 2 1
Curve types 2 1
Significance of diff. of means 3
Blakeman's Test (Zeta) 1 1
Q.uarti1e range 1 1
Total other terms 112 88 68 54
Number of different tools used 10 17 17 12

I\)
VI
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Tools used onlY~. There are two distinct groups

of tools used in this section entitled "Tools Used Only

Once." One group includes tools which are self explana

tory but which have not been used often enough to justify

including them in their respective sections and thereby

complicating tables needlessly, since no tendencies could

be revealed. The other group includes tools which, unless

explained by the authors using them, mean nothing to the

average reader. In fact, many of them mean nothing to _the

most experienced readers. These are the tools mentioned

in the preceding chapter as tools concocted by the indi

vidual authors for their own particular studies. This

second group includes many more tools than does the first

group.

The total frequency of these two groups combined

remained constant the first eleven years, more than doubled

itself during the next five years, and, although it decreased

slightly during the last five years, it still remained nearly

twice as large as it was during the first eleven years.
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-" _TABLE IX

TOOLS USED ONLY ONCE

~~.~. ~__~..__~._~_.,-. ,,--- ....:"'"_r~_.".' .•". ~._.

Tool 1920-1925 1926-1930 1931-1935 1936-1940
Average discrepancy
Index of comprehension
Index of correspondence
Index of efficiency
Magnitude of adjustment
Otis Difference formula
Percentile range
Predicted scores
P. E. of a scale
y (theoretical normal curve)
Zero deviations

Average error of prediction
Ayer's Modification of Pearson
Coeff. of determination
Coeff. of Dispersion
Fitted line deviations
Index number
Mean error of prediction
Path coefficient
P. E. of count
Ratio of difference to P. E.

of difference of count
Ratio of difference to S. E.

of difference of mean

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1

1

1

..

l\)
~
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TABLE IX (continued)

TOOLS USED ONLY ONCE

~. Tool ~ 1920-1925

Ooeff.of association (Yule's)
Ooeff. of contigency (Holtzinger)
Experiment'al coeff. of mean
Fourfold correlation
Lexis ratio
lk
M-score
Prediction formula for coeff.

of,validity
Prediction formula for success

('~ones)
Prediction formula for success

(Dvorak)
Prediction formula for success

(Taylor)
Prestige index
P. E. of coeff. of association
P. E. of grade
P. E. of 1exis ratio
P. E. of range
Ratio of diff. to P. E.

of diff. of sigma
Ratio of diff. to S. E. of diff.

of coeff. of variation

1926-1930 1931-1935
1
1
1
1
1
1
1

1

1

1

1
1
1
1
1
1

1

1

1936-1940

. ,

I\)
ex>
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TABLE IX (continued)

TOOLS USED ONLY ONCE

... ~"' ..

Tools

Ratio of gain to sigma
Ratio of mean of diff.

to P. E. of diff.
Ratio ·of P. E. of measurement

to sigma
Ratio of S. E. of estimate

to S. D. of distribution
Retrogression
S. E. of coeff. of validity
S. E. of estimated difference
Watson formula (correlation)

C~eff. of reI. (parallel form)
Critical ratio of correlated

means
Cubic curve
E. C.
Grade expectancy
Iota function
Isochronic equation for growth

curve
Tetrachoric correlation
Linear correlation
Mean of difference
Method of path coeff.

(Sewell-Wright)
Percentage of error

- .. 1920-1925- 1926-1930- 1931-1935-
1

1

1

1
1
1
1
1

1936-1940

..

1

1
1
1
1
1

1
1
1
1

1
1

N
\D
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- .TABLE IX (continued)

TOOLS USED ONLY ONCE

Tool .1920-1925 1926-1930 1931-1935 1936-1940

Quarti:).e rank 1
~uintile·range 1
Ratio of diff. to P. E.

of diff. of r I 1 . >

Ratio ofdiff. to Q of diff.
of median 1

Relative deviate 1
S. E. of coeff. of reliability 1
S. E. of measurement 1

D 1Dp

Total number 11 11 26 20

\,.N
o
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Graphic presentation. Table X, page 32, is really

a continuation of Table II, page 13. This table is sig

nificant in that it depicts the steady decrease in both

the number of graphs used and the number of articles using

graphic presentations. More and more writers are relying

on exposition and semi-tabular forms for the presentation

of data. This can probably be accounted for by the in

creased cost of pUblication when graphs are printed. Also,

there are many graphs made which are not necessary, since

they are taken from tables clear in themselves, and are

used mainly as filler.

The only noticeable change was during the third

five-year period. This change was in the range of dif

ferent graphs used in anyone article. During this whole

period, two graphs were the most ever used in a single.

art~cle, while the maximum was five or more for the other

three periods. However, the average number of graphs per

article used during the four periods remained nearly con

stant. Seven was the smallest number of different graphs

used during anyone period, and eight was the most.

Throughout the twenty-orie years, only eleven different

kinds were used •
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TABLE X

USE OF GRAPHIC PRESENTATIONS IN ARTICLES APPEARING IN THE JOURNAL
OF EDUCATIONAL RESEARCH OVER PERIOD, 1920-1940

Number Total Number Number Average
Period 1of Articles of Graphs of Different Number Range

Using Graphs Used Kinds Used per Article per Article-1920-1925 . ,

Unweighted 70 106 8 1·5 1-5
We~ghted 58 88

1926-1930 49 61 7 1.2 1-5
1931:-1935 37 43 7 1.2 1-2
1936-1940 30 43 7 1.4 1-6

Total 186 253 11- 1·4 1-6

\.),J
I\)
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TABLE XI

FREQ,UENCIES OF TEE VARIOUS TYPES OF GRAPIITC PRESENTATIONS
USED DURING THE PERIOD, 1920-1940

Type of Graphical Presentation 1920-1925 1926-1930 1931-1935 1936-1940
Frequency polygon or

8
. ,

modification of 17 10 1
Scattergram or

modification of 10 4 4 4
Line graph or

18modification of 32 19 15
Bar graph or

modification of I 30 20 10 17
Historigram or

modification of

I
5 3 1

Percentile chart or
modification of 2 2 1

"-,Histogram or
modification of 9 3 4

Organization chart 1
Excess-deficit chart 1
Component-band chart 1
Modified-multiple dot 1

Total number used 106 61 43 43

IJ,j
IJ,j
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CHAPTER III

CONCLUSIONS

When this study was planned, it was suspected

that trends would be fairly well pronounced; that some

tools which were popular fifteen or twenty years ago

had fallen into disuse and that tools are being used

now which were unknown at the time the Journal started

pUblication. On the contrary, the data proved just the

opposite. No new tools of any importance have originated

since the period, 1926-1930. Neither have any of the

frequently used tools of twenty years ago decreased in

popularity to any noticeable degree. On the whole, fre

quencies have remained fairly constant.

While the five-year totals for articles containing

statistical tools fluctuated, the average number of tools

per article increased steadily until authors were using

more than twice as many during the last period as they

did during the first period.

Writers are breaking away from the old idea that

everything has to be shown in both tabular and graphic

forms. If the data are few and simple, exposition is

used to make pUblishing less expensive.

In the case of central tendency, the mean has
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increased in frequency as the median decreased. This tends

to indicate that researchers are using the median only in

limited cases of central tendency and not just as a novelty

or something else to discuss. They are using the tools

which will tell them the thing they want most to know.

It seems the outstanding need revealed by this

study is a completely standardi·zed vocabulary and stand

ardized symbols. To give only a few examples, some things

like the following were found.

The small letter k was used as a symbol by various

people to stand for probability, Chauvenet's Criterion,

and correlation. In the proposed vocabulary, the reader,

when seeing "k," would know instantly the measure used

whether or not detailed explanations were given.

Probability was indicated by "k," "t," and "P."

This is' confusing to the beginning statistician or re

searcher who heretofore, perhaps, has known probability

only as "t."

The standard error of a difference was found ab-

breviated in three different ways--S. E. diff , S. D. diff ,

and ~diff. Here the novice is confused if he has been

taught to recognize only one of these three abbreviations.

The average reader knows when an author speaks of

the critical ratio that he is speaking of the ratio of a
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measure to the probable error or standard error of that

measure. But does the average reader know that the author

means the same thing when he speaks of the index of sig

nificance or the reliability of the difference?

Another thing which would oftentimes clarify matters

for the reader would be a notation or indication somewhere

as to whether it was the probable error or the standard

error which was used in computations.

Although these examples do not exhaust the list of

confusing definitions and abbreviations found in this study,

they are enough to indicate the importance of a standardized

vocabulary.

If the frequencies of the different tools, as found

by this study, were used as a basis for planning a course

of studies, it seems a working knowledge of the following

tools and their significances would give the novice an

adequate background for his own researches and for com

prehensive readings of other studies.

1. Central Tendency:

Average

Arithmetic mean

Median

2. Variability and Measures of· Dispersion:

Standa~d deviation

Average or mean deviation
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Median deviation

Quartile deviation

Coefficient of variation

3• Probability:

Probable error of the most frequently used mea

sures of central tendency, disper~ion, and correlation

Standard error of the most frequently used mea-

sures of central tendency, dispersion, and correlation

Probable error and standard error of a difference

Critical ratios

4. Correlation:

Pearson Product-Moment method

Spearman Rank-Difference method

Intercorrelation

Partial correlation

MUltiple correlation

Coefficient of reliability (Spearman-Brown

Prophecy Formula)

Regression

5. Miscellaneous:

Range

Rank and ranking

Norms, normals, and standards

Weights and weighting

Percentiles and percentile rank
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T-score and T-scale

Skewness

6. Graphic Presentations:

Frequency polygon

Histogram

Line graph

Bar graph

Scattergram

, .',
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