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I. INTRODUOTION

A. The Problem

Having been rather olosely assooiated with the subjeot

of mental and aohievement measuring in oollege, in research

work, and in the praotioal applioation, the question pre­

sented itself as to part of the statistioal terms, formula.,

graphs, and tabular representations taught in the mental

measurement olasses of the different oolleges, were aotual17

being used by the students in their researoh work. After

the aooumulation of these data the writer hopes to be able

:to evaluate these terms, formulae, graphs, and tabular rep­

resentations as to JU,jor and minor importance and to deter­

mine whioh should be given the major emphasis by both the

teaoher and the student in the mental measurement olasses

in the future.

B. Procedure

In order to arrive at a satisfaotory oonolusion on the

problem as preViously stated, 1t was neoessary to get both

the theOl'etioaland the praotiCal viewpoint. By using a
-- 1

Il08S&1'7 of three hun~e4 terms used in eduoational research
~

1
Q.W. Odell. ! o.10s8arl' !! Three Hundred Terms Used

') ,-

in ae.8.01l. ' " . " ' '
--. ,.&

) , !'

:',:' '
, "

1
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and measurement as the oriterion, a satisfactory founda­

tion was layed to obtai"n the desired data. A thorough

examination was made of twenty-one of the leading texts

in the field of mental and achievement measuring to deter­

mine what was aotually being taught by the different 001­

leres in this field, and a ohart made of the texts examined

with the frequenoy of ooourrenoe of eaoh of the three hun­

dred terms, formulae, graphio and tabular representation
1

used in researoh work. The possible grouping of these- terms

into major and minor olassifications as to frequency of 00­

ourrence was watched very olosely. The number of times that

eaoh author used eaoh of the terms, formulae, tables, and

graphs, the total number of times eaoh term was used by all

the authors oombined, the total of all the terms used by all

of the authors, and the total of all the terms used by eaoh
2

of the authors were reoorded. FolloWing this oame the exam-

ination of twenty-one masters and dootorstheses from Ohioago

and Oolumbia Universities to determine the extent to which

these terms as taught were ao1;ua.lly being used in researob"
" 3

work. These data. were oompiled and reoorded on a large ohart

1
.l!! Table pye .2l

2
J.!! Jable'py' .!1

:5
.b!. CDlu" RM!~



listing the theses, the author, and the frequenoy ot oocur­

renoe of the tif'ferent mental measurement terms, formulae,

graphic, and tabular representation, the number of times

each term was used by eaoh one of the authors, the total

number of times eaoh term was used by all the authors, the

total of all the terms used by eaoh of the authors and the
1

total number of times all the authors used all the terms.

In addition to the examination of these texts and theses,

twenty magazine artioles and eight surveys were examined to

determine what was being used in pzaotioal applioation of

what was learned in the mental measurement oourses, and the

same method of-tabulation was used as previously mentioned.

From these data the relationship was determined between the

terms, formulae, graphio, and tabular representations empha­

sized in the mental measurement oourses and those same terms,

formulae, graphio, and tabular representations aotually used
2· .

in researoh work, by olassifying them into two olasses, as

majors and minors, in respect to their frequenoy of ooour­

rence. This was done by placing all the terms, formulae,

tables, and graphs used by at least fifty per oent of the
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textbook authors in the major olass and those under fifty

per oent in the minor olass. If these major terms, form­

ulae, graphs, and tables were used by apprOXimately fifty

per oent of the theses writers, that was oonsidered suffi­

cient proof to warrant their being olassified as major

terms used in researoh. The surveys were olassified in

approximately the same manner and then a general oonolu­

sion was arrived at and speoifio terms were reoommended

as being used suffioient to warrant their being taught

to students of researoh work.



A. HeaBUJ'$s Of Oentral Tendency

1. !a! ilIA. In determining the frequenoy of oooun­

enoe of the mea.sures of oentral tendcmoy, namely, the mean,

the m441an, and the mode, the texts of twenty-one 01 the

leading authors 1n the :f'leldof mental and e.eh1evemen'

niea.sufement, were read and thoroughly cheaked for the••

terrae. This investigation ahowed that the mean. as a me~

of oentral tendenoy, was used more frequently than any of

the other measures, being used consistently by eaoh of the

twenty-one authors with a grand total of times used being
1

eight hund:red and fon7~ne. These a'\lthorltles dtd not

ua' the term, mean, in all lnstanoeo a9 the term. mean,

average, and arlthmetlo meanW01"e used interohangeably, with

the term, average, being used. most frequently wi'th a to1;al

of five hundred and fony-nine ooouneno... Thl s may b.

aooounted for by the fao~ that 'he 'Wor4 av_race .ar be ueed.

blore genellally than. the other., making the term, mean. pre­

terf.ble I.e it has a more specific use and the average ma,.

\)e saved for _J"8 inoludve use, 8D4 muOhoonfualon avol4ed..

'lb.. at' ••"10 atan ... _eel 1.8. fnquently ,baD the other.,

i.
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hav,ing been used only eighty-five times, beoause of the

trend toward standardization of statistioal terms used,

and a desire for simplioity. In reoent years the mean

has beoome quite popular for statistioal use owing to the

development of methods of oomputing whioh greatly reduoed
1

/ the amount of labor involved. The mean will readily be

reoognized as the so-oalled <av~rage whioh is. usually taught

in the fifth grade of the elementary sohools. The mean 18

oommonly defined as the value resulting from the dividing

the sum of the measures under oonsideration by the number

of suoh measures. In. more reoent developments in m.ental

measurement it has oome to mean a point on the soale such

that the SUM of the deviation above it is exaotly equal to

the sum of the deviation below it. The mean 1s to be used

when every score should have an influenoe in determining the
2

a.verage or when the lowest unreliability is sought. It i.

greatly effeoted by extreme cases and for that reason should.

many times give way to the uee of the median or the mode. It

115 found by diT1d1ng the sum ot soores by their number as in

the fomula

1
H. A.. Greene, !~rk)o9Js!BKent!:}. !t&IUrement. R· AS.

2
'I. A. MoOal1, How !a l!et eure 11l. mduo..t~oB· 12· ~ZZ.,



TABLE I

MEASURES OF OENTRAL TENDENOY AS
TO FREQUENCY OF OOCURRENOE

• •• • •• • • •
• • • •• • • •
• • • •• • • •Text Book • •• •Author • lIean Kedlan Kode • Tota.1• •
• •

Green and
• •
• •• •J.orgensen : 14 18 1 • 33•Konro.,De- • •• •

voas & Kelly; 16 17 0 • 33•
B. ft. : .. •• •
Buokingham • 20 11 • 5 • 36• • •

• • ..• • •UtR.Trabue .. 75 26 : 13 • 116• •• •• '.T.LtKe111 • 53 9 • 0 62
=

•
• ..• •

W.A.l4oCall • 61 ",. 31 • 0 92• • •• • • •• • ·H.OtRuse; • 64 • 25 • 16 105• • •
• • • •• • • •

BtO.Rug • 86 • as • 15 • 127• • • •• • • •• • • •EtKtPau1u • 6 • 23 • 0 • as• , • •• • . : •• • •
S.L.Prea·'1 • 13 • 31 • 0 • 44• • •

• I •• •
O.A.QregoI'Y 72 • 27 • 8 • 107• • •
Smith a.nd • • •• • •
W;r1ght 33 • 14 a • 49

• c
•

• •• •L.X.Terman .. 42 • 10 0 .. 52• • •
wIleon and. • • •• • •Boke • 25· • 33 1 : 69• •

• • •• • •F.I.Freeman • 40 : 18 7 • 85• •
• : • •• • •

l·s.Konl'oe • 31 • 84 • 0 • 65• · . • •'iOd!i:rc1 i • • • •• • • •
G.KtRuoh • 89 • • •• • • •

• • • •.P.K.SZ·ond.8 • 47 . • • •
»
#> ao • • •••8.I4ODI'0' • • •• • : I•

G.Il.Ru.oh SO ••
=



1
.tho!! MediaI!. The data brought out the faot that the

median was used as seoond ohoioe in the use of terms in

measurement of oentral tendenoy. Although being used by

eaoh of the twenty-one authors it did not ooour as fre­

quently as the mean. It was used by twenty-one authors

with a total of four hundred thirty-eight times. The

reason for its being used as a seoondary term in measure­

ments of oentral tendenoy may be aooounted for by the fact

that the median has not been rigorously defined, or, if

defined has not been generally aooepted and has led to oon-
2

slterable oonfusion in its oomputation. It has been de-

fined as that point on the 90ale of the frequenoy distribu­

tion on eaoh side of whioh one half of the measures fall.

Another definition is that the median of a series is that

item, when arranged oonseoutively, divides the distribution
3

into equal parts. Because of these differenoes of opinion

as to its definition, and the diffioulty of its computation,

the median has not been as popular as a measure of oentral

tendenoy as it might be if a more definite and uniform 41-

1
1U ta.ble PHe 1

2
o. A. Gregory., .~d!mentals 01 ~duoational Measurement.

p. 290.

3
H. S~cr18t,A!lntrodu2tion to §tatistiQal Methode

p. 238.
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fln1tlon was formulated and oomputation simplified by

the leading authorltlea in the field, of mental measure-

ment ..

:;. Tbe :Mode. The mode. defined as that measure of

central tendenoy of a variable fa,at whioh appears more ire­
1

quently than meaeuresdireotly above or below it or in more
a

simple language, the saore made by most of t11e pupils-was

found by this researoh to be used fewer times than any of

the other measures of oentral tendenoy., The mode was used

by only ten of the twenty-one authors and appearing only

sixty-nine times in the measurement te.1;8.' The mode has 1.1;.

advantage over the mean in that 1t shOWS preoisely where 'the

majority of the oases fall, rather than being misled by an

average that has been greatly raised or lowered by an ex-
, ,

trame case whioh may not be a true l:BeaSUrement. Another ad-

vantage i8 in the simplioitY of 1ts determinat10n as 1t 1s

only neoesfJary to examine the frequency d1 sts-1but1011 and 10­

oa.te the 1nterval W'he!'e the maximum frequenoy oocurs. The

~eason. for this 1nfrequenoy of ooourrenoe a8 shown by these

etata ue that the mode 18 unstable and may be markedly ohanged

1
o. A.. Gregory, nmWSn'ta.1.!.2! E,dnqatlgnal 1leasuremmt.

p. 281_
.:right and s.t"h, 'lulU'.!Wi I.mep"!, p. 50•

.Jo. A. Gregory, bBf!..UUltAlI.!1 EdJ!a:t!oM:l HeaUl!D!'llt,
p. 287.
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1
by.the shifting of a few oases and only deals with the most

representative measures and negleots the extreme oases as
2)

it is determined by the most frequent measures orily. Pro-

bably the most oommon formula for its oaloulations that

give approximations to the true mode 1s that three times
3

the medi~l less twice the mean equals the mode. In summinC

up the preoeding disouss1on, the nature of the data and the

problem to be solved must determine the measure of oentral

tendency to 'be used in oomputation. If the size of the

measures and 'the number of oases are to be taken int(moon-

sideration, then the mean is the term to be used. If, how­

ever, the most oharaoteristio measure of the group 1s wanted,

the mode best satisfies this oondition. The mean has the

advantage of being; a oommon measure and one with whioh the

pUblio is familiar and its computation simple, but 18 grea1l­

1y effeoted by extreme oases in whioh instanoes the median

or the mode would be more desirable.

1
Wright and Smitb, .1~.tl and Measurements, p. 50.

2
O. A. Gregory, J'undamen'tals of Eduoational Measurement,

p. '02.

3
Sel table 1, Rage 1.
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1
!!! i~l.! 1M• ..J..!t..

2
Se. Jab1:!RMI l!
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Th~G oondition was to be expeoted as the range 1s the die­

tanoe oovered by all the measures, while the other te1'm1

ma.y inolude soma d.lstinot part of all the mtlaS·,lre~~. In

o~de:r to oompute the range 1t 1n neoessary to ItnoW' tlle

largest measure and the smallest measure ~Jld then group

the date into step intervals and m..tbt:ract the lower limit

of the lowest step interval from the upper 11mlt of the1 .
highest etep Interval. The range a.s a mO(l!mre of vart-

abl11ty 19 the most commonly used and the eaa1est oomputed

but 18 the least reliable beoause 1t is 90 easily effeoted

by tbe variation of a' single 800re.

2. ~'!!.l\d.a!d~. The standard deviation, whloh

. include. approximately t118 middle ",wo-tlllrde of the d19ti'l-
2

'button, 1s the square roo" of the mean of tbe squares of the

d8Y1atlons. when taken from a measure of oentral tenden07.

either the mean or 'the median. This mea.suJ'o was found 1;0

have been used by sixteen of the twenty-one authors one bun-
)

oed. and nJ.net,-four 't1mes. In computing the standard de-

nation the fOrmulayg.. ~ 18 uoed when the serlel

1. elmple. if, howeve..}' ~e number of caeee lslaZ'Se, the

da'a--va unnsed in a ftequeuoy dl.trlbCltloa and the toftUla

,·.'.S.P\~-~-~ 18 Ustd.. A point in favol'of the un
. . ';..,(. .
__._,_. ~ I ••• • '., PJ

1 ·lJ.. E•. lIaOUOaald,~ 1U. ftlSlblll, p. U2

.:5g. "t O4ell, MM'f.!&9!\!llLt•a.11.tttJr'u, p • 201

.III ~:RIIIJdt
'.,
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of. the standard deviation ts the faot that it bears a de­

finite relation to the normal probability ourve. It has

the same rela.tion to the ourve 'that the red!us ot a. oirole
1

'bears to the oi~ole. When the standard deviations are

small the measures are oonoentrated near the oenter of the

ourveand the ourve rises rapidly and if the standard de­

viation 1s great the curve ls flat and the measures are

soattered widely from the center.

;. Quw.~l.! Devl,at1..2n. The quart1le or med1Q.n devia­

tion was found to rank third in measures of variability

used. having been used. by nine or the twenty-one a.utbors
2

but used rather ~aringly. appearing only sixty-two limes.

The quartile deviation applies to t11at portion of the dis­

tribution between the first and third. quartl1es and 1e oom­

puted by taking one halt the :range oontained in the middle

half of the d1 atribution. The formula. used most oommonly
QD 05 -0,18 'f ,::: - ,,:., - or the firet quartile subtracted from

the third quartile and the remainder dlvlded by two" In

.the use of the quartl1edevlatlon 1t dOGe not shoW a oom­

plete delorlptlon of the total di,trlbutlona bu. gives a

1
O. A" Gregory, E!Wcat19Ml }Aeasur!mentg, p. )21

2.'. liS",,», :au .........
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statement as to the form of the distribution with some

measure of its central tendency and some measure of its

disperRion and in the majority of the standard tests will

tell the most important part of the story.

4. M~an Deviation. The mean deviation, the mean of

all the devi~tions from a point of oentral tendency, when

laid off on each side of the average in a normal distribu­

tion, inoludes, roughly, fifty-seven and five tenths per

oent of the cases. The mean deviation was used by six of

the twenty-one authors with a total of fifty-five times
..

used, plaoing it in fourth place in the use of the measures
1

of variability. This may be accounted for by the faot that

the mean and standard deviation are used for the same pur­

pose with the standard deviation being the most aocurate

and most desirable method of asoertaj.n1ng the deviation

from points of central tendency. An advantage of its use

is the faot that it may be oomputed without going through

the laborious task of tabulating the soores. It may be oom­

puted from e1thar the median or the mean and would be the

same from either if the distributions were symmetrioal.

From a mathematical standpoint it would seem that the median

...... .

1
S8!table PKe ~
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is the proper mea.sure of oentral tendency to use'in the
1

oomputation of the mean deviation. It may be· found by

adding together all the deviations from a pointo! cen­

tral tendency and dividing the sum by the number of

measures in the group.

O. Measures of Relationship

Measure~ of relationShip go a step farther than tbe

mere knowledge as to the distribution of the measures in

a series of eduoational data and enables us to oompare

one series with another and shows us the movement of the

group as a Whole. The terms used by the twenty-one au­

thors in disoussing measures of relationship were grouped

into those of oorrelation, ooefficient of correlation,

zero oorrelation, positive, and negative oorrelation with

the entire group haVing been used six hundred and twenty­

six times.

1. CorrelAtion. Oorrelation was found to refer to

that interrelationship eXisting between the separate char-
2

aoters by whioh they tend, in some degree, to move together.

When two quantities are so related that the fluctuation in

1
o. A. Grecory, Eduoa.tlon!l Measurements, p. '09

2
A. L. Bowle,., Se.pte !t Statisticl, p~ '16
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one 1s in sympathy with the fluotun:tlon in the other the

quantities arc said to be oorrela~ed. This term wa~ used

three llund:red twenty-eight times by twenty of the twenty­

one auttlOl·S investigated. T11e ooeff1oient of oorrela-

tion 1s the unit with whioh we generally measure the de­

gree of likeness or oorrelation of one series with, an­

other. It is a numerioal index ~~hioh oompares and sum­

marizes the extent to whloh the oorresponding measureB in

two series depart from thelr respeotive averages. Al­

though the ooeffiolent of corrolation 10 a very def1nite

numerioal expresalon wh1011 9h0719 the degree or amount of

relationship, it 19 rather diffioult to interpret its mean­

ing in ordinary thought and lnna;uage. One of the questione

that presents ltself 19 ho~ large a ooeffioient must be to

be ,called high or how small to 'be oalled low and tha.t n

comparatively high oorrelation maybe relatively low when

oompared with oorrelatlona o»'ta,lned from other data or with
1

a perfeot oorrelation. The ooeffioient of oorrelation was

found to haye been used two hundred sixty-nine times by ,
2

••vent.en of the twenty-one authors. 'fhls teN was found

1 '
O. ",. Odell t i.4v.cl.tjQW!l .!1t~!l !t,iRI, p. 172

2
1!a. .i!!?1I. RY' 19
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to .haya been used rather generally sinoe1 t 1s needed

when all1 degree of l'elat1oneh1p 1:esho'W'll to enat. The

basic formula used to oompute the ooeff1oient of oorre­

lat10n 1£1 the foa;rson l)roduot-Honlen't method of" =
<E. X~ ..- It 1s found in terra.s of measureB of

S.i~;denOY and meaaures of variability. The meth­

od used 1e to compute tlle moan of eaoh series. t1ndth.

deviation of eaoh mcasw.-e from 1t9 mean, multlply it by

the oorresponcUng deviation from the mean in the other
-,

series, and find the eum of the aur~l of theae produots £0-.

the numerator of the torruula. The denominator is the

produot of the sta.ndard deviations of the two sertea. In

order to gain any knowledge conoerning the relationship

of measures, whiah 1. very neoesso.xy in determining the

pO.Bi~le development or retardation, some mathematioal

solution must 'be arrived at. The produot-moment method of

oaloulatlon has been the one mo It generally aooepted to

1'111 that need. E1 ther positive or negative conelation

may ~e all the way from perfeot correlation, whioh mean.

that not only do the vulable. of the two aeries va:ry 1n

in the _. dlreotion, but that they vary equally, down ",0

JU)lle at aU whloh 1s zeJ'O oorrela'bion. tf, after thorougb

OOIIput.tlon, no oOJtHlatlon 1, found to exltrt between two
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series, it is interpreted aa zero oorrelation. This oon­

dition was found to have been referred to twelve times b7
1

six of the authors. Positive oorrelationmeans that the

two variables vary together, that is as one inoreases the

other tends to inorease,'s.s shown by six of the authors
2

for a total of nine times used. - Negative oorrelation meana

that the two variables vary together, but as one inoreases

the other tends to deorease, as shown by six of the authors
3

:tor a total of eight times.

D. T~ula.r Representation

Calculations are made and results found for some de­

finite p~ose. The reader is desirous of obtaining all

the information possible about the subjeot under disoussion.

The author, in order to suooessfully portray the idea in

mind, is very anxious to find some method by whioh this may

be done with utmost satisfaotion. The use of tabular repre­

aen'atione has been very extensively resorted to, to brine

out faots that disous,ion fa.ils to clearly bring before the

reader. Some form of ta'bl1laz representations are neoessuy

'before the difterent relationships. whloh are 80 neoessary

• II

1
1U tMlt11L ~ 11·

2
.i!.t tahl,J.m., A:..11 11l

).
Se! tabl'·11L J!.:. 11.
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in .lIeaSU1"ement,may be suoQessfully oaloulated. Tables

were used ra.ther extensively by t1l9'enty of the aut110rs '11'11th
1

a total of six hundred and twenty-one times used. The faot

that one of the authors did not use tables in any form mar
be explained by the faot that hi s tert was totally of the

discussion method w1th no problem method presented in whioh

tabular %epreaentatlon m1ght be needed. Authors of more

reoent publioatlons were found 'to have made use of ta'bul..u

representations more extensively than those of the earlier

publioations. Tabular representations have enabled 'If:rltau

to say more in leBI spaoe than would be posrd.ble in the

disouaslon method. Measurements being largely mathematioal

and tables being a great aid to the statistioian, the high

de!,..ee of posit1.,. oorrelation between the statistioal meth­

odl and mea~ement and the use of tabular representations

m&1 be aooounted for.

I. Graphic Representation.

The use of g:raphs to .represent frequenoy distributions

is a very common and satisfactory system beoause of the

fact that data may be more clearly and effeotively presented.

1
Jl!!. ".1'26.1 I"" m 2!t
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1. Fr~guen9X polXggn. The frequenoy polygon was the

graphio representation most frequently used, having been

used by each of the authors with a. total of two hundred

and ninety-eight times used. Thl e graph being simple in

oonstruotion and eas11y interpreted. has made it one of the

most desirable one of the group. This graph is made by

ooustruot1ng a perpend1ou1ar. whose height represents the

number of oases,· a.t the mid-point of each interval and then

ooaneottng the top. of tile.e perpendlou1us by straight

M~y perBons who are oonfused with tables may readily

interpret well oonstructed graphs. Tllose who are able to

understand tables will be more able to readily understand

gra.phic representations. The field of graphio represent­

tatione is :ra.ther olearly divided into frequenoy polygons,

bar diagrams, hi stograms, seotional ba.r diagrams and seo­

tOI- diagrams. These di fferent forms of graphs were found

to have been used rather extensively by eaoh of the twenty­

one authors. They were used four hundred and twenty-seven
1

times by the twenty-one authors in the order of frequenoy

previously named, withO no author failing to use gra.phs in

some form or other.

; (

1
JU.1Y1I. 1.1.e

ad. '·1
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lines, forming the frequency polygon. This method of

representation has been used very extensively in the nor~

mal frequenoy ourve showing the normal frequenoy distri-

bution.

2. !b.§. Histogram. The histogram or oolumn diagram

is oomposed of a series of reotangles eaoh of whioh has

as its base one class interval and as its height the num­

ber of cases in the interval. Frequently the lines di­

viding the rectangles are omitted and the lines of the

whole hi stogram drawn. Thi s graph has an advantage over

the frequency polygon in that the area of the spaoe above

eaoh interval represents the frequenoy in that interval.

,The individual oase may also be shown by its use, by di­

viding eaoh rectangle into as many squares as there are

oases and labeling eaoh so that it can be identified. In

the investigation it was found to have been used fifty-
1

one times by fourteen of the authors.

3. Th!! Bar Diagr'!!!!. The bar diagram was found 'bo

have been used by thirteen of the twenty-one authors for
2

a total of fifty-five times.

1
, Set, table U,--.a•..l!t·
'2

.§!! table, pya!!.
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T~els a diagram oonstruoted w1th vertioal or horizontal

bUs, "'71 tll a bar for eaah case and the frequenoy re-presented

by the length of the bar. This graph is very readily under­

stood and used quite often in graphio representation.

4. ~lj.! Seqti2.n~l 1£ .aug. The seotional bar Ma­

gr. was used br eight of the authors w1th a total of twentl­

four times used., 'rhi smay be used in order to represent

parallel oases with their possible oorrelation on the .am.

d1agrmn. This graph meets 19'1th favor a.s ueed on A. oompara­

tive basie.

r. Formulae

The use of the proper formulae 1s a very neoessary

factor in making the different oomputatioas in the field

of measurement and researoh., In this researoh fifteen of

the twenty-one authors was found to have used eomeformu-
2

lae for a total of two hundred and' eight times, lnolud.1n,

the formulae for mean, quartile deviation, ooefflo1ent of

oonelatlon, and the probable error of the mean, median.

sigma, and ooetflo1ent of oorrelation.

1. ~e }4tSP., In f1nding the mean six of the authors

.....

1
111. !Itk ua. '...a

2
.JII,.:1U14 - .It
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used the formula /V\ =.~~"}. or the sum of the values

of all of the meagures divided by the number of the meas­
1

ures. trhis is the most simple way of oomputing the mean

although it, many tln16S, involves muoh labor. Three of
':f:..r(~)

the author!ties used the. formula IV) .;;'w'ft i9 '
equals the sura of the produots of eaoh measure times the

2
frequenoy of the measure • 'l'hl s formula may be used when

the frequenoies are large and oonsiderable time and labor

saved. Another method s1mi11ar to the second t~)e is to

group the measures in a. frequenoy distribution by fives,

w1th all of the oases' in eaoh olass oonsidered as being at

the mid-po1nt of eaoh class. This formula would betYt=~tt_
or the sum of the frequenoies times the mid.-point of tJir
measures.

2. Dl! 1XecUan. In caloulating the median tbe formula

Md.; f 1s the moat oommonly used. This 1s the numba

of oases d1vided by two and placing the mec11an at that

pOint on the leale. Some authors used the formula~M_ti
~-

whloh 18 not mathematioally Bound as the :re8Ult. obtained

b, using this formula ue not always the Mme. ThiB for-

1o. W. Odell,~ 8tat\,t\0•• p. 66.

2
o. A. Gr8S017. lWld¥!enta1!.2t J;duaa$loMl 14eam_.t_



27

m~a arose through a misoonception of the exaot meaning

of the median, it being taken for a partioular soore or
1

measuxe rather than a point on the scale.
, 0 0.3 -0,

). guartile peviat1o:q. The formula ':".:i..
was the one used by four of the author! ties in flndlnl

2
the quartile deviation. 'The 1'es111t of this formula shows

the quartile deviation to b~ one half the distanoe between

the first and third quartiles. Some writers do not use

this beoause it is sometimes not oonsidered as a measure

of variability at all 1 since it is not an actual distanoe

from an average. It 1s a measure of variability only when

the distribution is symmetrioal, however, it may be oon-
3

sidered as such without serious error.

4. Average or :Mean .l2evlation. The most oommonly
~dused formula for finding the average deviation is AQ::: N

or the average deviation equals the sum of the deviations

divided by the number of oases. This 1s an advantage be­

oause of its simplio1ty ~d is most desirable when the num­

berof oases i ssmall. Another formula used is1\0=~~4
01' avel'qe deviation equals the sum of the produots of the

frequeJIloy times the measure d1vided by the number of oases.

1
0. W. 04el1, Mi9&11:01G ,ltatl,'lo1

!
O. \f. Odell,~§tat18t~OI, p. 16





This may be used with an ti\.verage number of cases. Where

a great number of oases a~e oonsidered the formula
, ~(':d t~t\"'f-~l

/1.lr -·--~"-iT),.;--~~'br a.verage deviation equals the sum of

frequenoy times the frequenoy 108s minus the frequenoy J,

gain divided by the number otO&S6S times the size of the
1 /(i.>\",jo"

step interval. This may 'be used when the da.ta is grouped

in intervals.

5. ~tandard Dey1ai,lSUJ:- r~ome formula for the oompu­

tation of the standard deviation was ueed forty-three

times b)! nine of the authors with the formula:~iD.=.~~
being used,by seven of the nine with a frequenoy of thirty

2
times used. This 1s oomputed by talc1ng the square root of

the sum of the frequenoies times the devla~ion squared di­

vided by the number of oases_ This 10 to be used when

data are arranged in frequency distribut1on. 1'he formula

SO,:. ~"!::: was l,1sed bJ five .of the authors with a

frequenoy of nine t ime8 used. Thi8 1S oomputed by tak1nr

the square root of the gum of the deviations squared di­

vitled by the number of oase8. This is more simple 1n ita

ooaputat1on and may be used for the standard deviation ot

I. It

1
K.E. Mao4oaa,14, .P.IM!&9f1 !,atll~19" p. 121

2
.au .iIl?la It k.al· .

.. " .:; .. .".,''-; ';,", :",
'•._~.L.JLa..••
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."'-
a s.imple series. The formula SO; :::::.~~:::-c~Swas used

1
by three of the authors investigated. This formula is ueed

when the width of the cle.ss interval 1s greater than one
2

unit and the assumed rather th8~ the true mean is used. In

this formula the standard deviation equals the square root

of the sum of the frequenoies times the deviations .qua:red

divided by the number of the. oases minus the correoted error

ti~es the size of the step interval.

6. Ooefficient~" Oorrelation_ In the oomputing of

the ooefficient of oorrelation some formula was used by

thirteen of the twenty~one authors for a total of fifty­
3

four times. The formula used most frequently was the Peu-
. r-1~~son's Produot-Moment method of -~i..r1 or the sum

of the deviation of a measure in one series from the mean

times the deviation of a measure in the other series from

the mean divided by the square root of the sum of the

square of the deviation in one sertes times the sum of the

-./., ."

square of the deviation in the other serie4.
was used by twelve of the thirteen authors,

This method

The formula used
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by five of the thirteen authors was Spearman's Foot-Rule

method of R-I-6, or the ooeffioient of oorrelation

equals one minus six times the sum of the gains divided
1

by the number of oases squared minus one. The formula

o I 6J:...d!::-. using the Rank-Differenoe method wasr= - 'N(N~-i)

used by two of the authors. This formula is that the

ooefficient of correlation . one minus six times the sum of

the difference squared divided by the number of oases

times the quantity, number of oases squared minus one.

6. Probable Error. Formul~e for the oomputation of

the probable error w~~ used by eight of the twenty-one
2

authors with a total of seventy-nine times used. The for-

mulaRe=.&ltf5*~ or probable error equals .6745

times the standard deviation divided by the square root of

the number of oases, was used twenty-one times by six of the
3

authors. The formula.. ~f51f-f8= or the probable

error equals .g454 times the standard deviation divided by

the square root of the number of oases, was used twenty­

one times by four of the authors in oomputing the probable

error of the median. The formula .671/-5ffi=

3
.See table I, page.s§..
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or· probable error of the '3tandard deviation equals .6745
times the standa~ddeviationdividedby the square root

of twice the number of oases, was used by three of the

authors in oomputing the probable error of sigma. The

"""formula. ftE ;:;;....b7iftf~ or probable error

equals .6745 times one minus the ooeffioient of oorrela­

tion squared divided by the square root of the number of

oases, was used by eight authors in oomputing.the pro­

bable error of the ooeffioientof oorrelation.



III. RESULTS OF OHECKING THESES AND SURVEYS

In determining the frequenoy of ooourrenoe of the

different statistical terms, formulae, graphio, and tab­

ular representations actually used in researoh work,

twenty-one theses from Oolumbia and Ohioago Universities

whioh had been written by students of these universities

applying for the baohelors, masters, and doctors degrees,

were thoroughly examined and each ooourrenoe oheoked. In

addition to this work, twenty magazine articles and eight

surveys were examined and results ohecked. This was done

in order to determine to what extent these terms were be­

ing used by the different student. of researoh and in

what proportion they were being used to eaoh other and to

the same terms used'in the twenty-one text,s previously

examined.

A. Measures of Oentral Tendenoy

In oheoking the above ~esearohes for the measures

of oentral tendenoy, they were found to haTe been used by

eighteen of the twenty-one theses writers for a total of



'fABLE VI

MEASURES OF CENTRAL TENDENOY USED
Ilj THESES

• • •• • •
• • •• • •

theses • .. •
rlters • • •• Mean ... Median • • Kode• ·. • .

• .- •• • •
r.J. lCe111 • 57 : 14 • 0• •• • •• • •

W.A.)locall • 27 • 0 • 0• • •• • •• • •
F.R.Frazen • • 15 • a • 0• • • •• • •• • •
}(. B. G:raves • 12 • 1 : 0• •

$ • • •
~ • • •

L.S.Kennon • 2 • 0 • 0• • •
$ • • I •

• • •
W.F.S'e&ol • 16 • 0 • 0• • •

i • •• •
D.S.Bnettgen • 20 • 4- : 0• •

$ •• • •
S.G.Brinkley • 12 • 0 • 0• • •
1.b. • • •• • •
HolJ.1ngehea.d. • 18 • '1 : 0• •

• • •• • •
J.L.stenquie' • 14 • a : 0• •0 •• • •
L.I(.Hun81oker • 0 • 0 : 0• • •• • •• • •
jf.L.KOFih.' • 21 • 0 : 0• •

: • •• •
0.0•••148l1&l1I1 • \1 • a a• •

1 ••
V.A.Jones • , • a 0• •:0 •
O.L.J!;0oba • 15 • a 0• •

• •• • i

B•••oan • 1 • 0 • 0• • •• :1 •• •
Jt.I·BoP I 6 : 11 • 0•

: : ••S.R....l1. • a • 1 • 1• • •.. • •• • •L.O.KeAtt•• I- 0 • 0 • 0• •• .- I :•
R.B••'.~8 ! 60 • 0 : 4,

: • :•O.B.!ll!. : 5 • 0 : 0•
: • •

'mi····· '110 .
• •
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th.ree hundred and ninety-one times and by eaOh of the su»­

vey writers for a total of two hundred and ninety-four

times making a total of six hundred and eighty-five times
1

used by practioal writers.

1. The Mean. The mean was the most popular of the

measures of central tendenoy, having been used by eighteen

of the twenty-one theses writers and eaoh of the ten sur­

vey writers for a total of five hundred and fifteen times
2

used. These figures lneluded the ari thmetio mean and the

average whioh gave this term a more general use than the

others.

2. The .Median. '!'he median was used by twelve of the

twenty-one theses writers for a total of seventy-one times

used and by eight of the ten surveys writers for a total

of ninety-two times, making a gran~ total of one hundred
3

and eighty-three times used by all.

;. Kod!. The mode did not seem to have been used

very extensively in these writings as it was used only
.. 4

seven times by three of the authors, while it was not used

at all in the eurveys.

1
See table nage .~

2
Ju.!ab:L! Rye Ji

:5
. 1!! "'bit Rye u.... . ....
J.u !abl.· illl .Ji'



1'ABLE IX

ijEASURES OF CENTRAL TENDENCY USED

n~ SURVEYS
-_._---.. • •• • •

• • ..• • •
• : e• •
e e' e• • •

surveYI, and e • •• • ..
. Wri tars or • Mean : Median .. Mode• •
Artioles • • ..... f ••

Journal of Edu-
.. .. ..• .. •

9-u~pnal rese8.!'o~ 26
..

1
o.

• • 0• .
• • ..
• .. •Sohool Rev1ew, • • '.• • •twenty artioles • 22 • 14 • 0· ,S• •

Indiana
.. • •Rural • • f'

• • '.§.urvey • 35 • 5 • 0· I• • •
Indiana Higher

e • •• • •• • ILearnins survey: • 15 • 0 0
I · ;:• •
• /I t• •
e • ..

pary Survey • 7 • 23 • 0· . : t..
St.Paul • • •SurveY' .. • ,.

• • •• 8 • 14 • 0: : •
Boise I 16 : 12 •SUrveY' • 0• • •.. • •
=-'_..- • · S• •

• " .:Gre.ndRapids • •
: • ..

Survey 29 • ,.
0: · ••

• .. •Indiana Publio • • ,.
EP¥oat1on ; 16 : 0 * 0

I ! ••
SJn1'bh ,Bisher : .. ;• •
lAarn1pgSVTeY = 2S : 11 • 0•

: : ..•• : :•
Total f 202 : 92 • 0•
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B. Measures of Variability

The different measures of variability were found to

have been used by fourteen of the twenty-one theses writ­

ers with a total, of one hundred and two times used and by

eight of the ten survey writers for fifty-five times used

mwc!ni a total of one hundred and fifty-seven times used.

The r&lge seemed to be the most desirable of measures

of reliability being used fifty-eight times by thirteen

of the theses authors and forty-nine times by eight of the

survey writers.

The standard de'Via.tion was the next in order having
1

been used forty-eight times by nine of the authors.

The quartile deviation came next with only one of
2

the theses writers using it While none of the-surveys oon-
, 3

tained it.

The mean devlatio,n was entirely left out of the twenty-
4-' .

one theses and the ten surveys.

1 JI.
!!! ta.il ! JU!«e'

2 ,," "16
See !!lib' PM. J:/Ii..

3 "J§
.b!~'PM·

4J!! ....blt PM! J!.
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TABLE VII

MEASURES OF VARIABILITY
USED IN RESEARCH

• • •'..:....-__:__B __~i__o_.__J_' 0__

••

•
h

"I
:
I

.

•

:

••,

•••

••

••••

••

:

•
••

••

:

•

••
.U..

••
• • •• •· . . '.: : Standard : QUart1le : Mean
: Range ·:Devl&t1on :De,,1at1on: Dey1at1on

.:

••
••

••
••

..

O.L.J&oO'bs

:
J .L.Stenquist ::

•

..
c.c.welderAann :

•L.M.Hunsioker :
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. '.
DeS.Snedden

Hollingshead :

survey
Wr1ters

w.r.StaGe1

K.B.GraTes

L.H.Kennon

S.G.B::1nkl.y :
~,B. :

W.A.ll00all

F.J.Xelly

.' .R.Fr...en
•

·V.A·.. Joaes

,



TABLE X

M:E...~SURES OF VARI.lillILITY

USED rn RESEARCH (SURVEYS)

·ri · •· •

Ii
•· •• •Surveys and Standard · (~uartileMagazine •· Range Deviation DeviationI • •,I Articles . ·I . ·•i · ·• ·I · ·Educ- · ·Journal of · ·· •,I ational Research • 3 1 • 0II · •I' • •· · ••,I •School Review • •·i!

Articles) · 1 · 0 0(Twenty •II •

~ · ·Indiana Rural · ·• •School Survey · 0 0 0•• .
• •\;

.~ Higher · ·!. Indiana · •;l

• 0~ Learning Survey 3 • 0 ·•I:g • •;5 • ·Gary Survey • ••· 3 0• 6 • •• •• •• •• •St.Paul Survey • •• • 013 • 0 •• •• l

• • •• •Boise Survey .. • ·..
•• 1 0 · 0• .

• ·•Grand Rapids ·•..
12 • 0 • 2Survey • • •• l

• •
• •Indiana Public • •• •

Education · 10 0 0Survey • .
•

I •• • •smith Higher • •
• 0.Learning Survey • 0 · 0 ·• • ••

• •• ·Total · 49 • 4 • 2• • •
••
••Note; The Standard Deviation did not appear :1n any of

the surveyE$.



,
),1

ri
t'
Ii
Ii
!I
'I

tl
II
1
11

~
~I '
~ ,I
iI .
:1

!
'I
'\1

~!
;'1
~J
,I

,':1

I
.~

rJ .~,
,
i

!
I

1\
/ o. 'Measures of Relationship

Ii I
~, I

The m~aBUres of relationship were found to have

been used 'iwo hundred and eleven times by fourteen of
.. , 1

the twenty~onetheseswriters and ninety times by six
/1

of the surveys w;"1ters for a total of three hundred

three times. ,Oorrelation was the measure most often

used with a'total of two hundred and thirty-three times

by twenty of the thirty-one theses and survey writers
2

combined. The ooeffioient of oorrelation was seoond in
" 3

use with fourteen authors usi~ it forty-eight times.

Negative oorr~i~t1onwas used, twenty times by four of

the writers of theses with th. positive oorrelation be-
'\ 4

lng used by only one of the theses writers, with that of
\;

zero oorrelation left, out ent~rely.

t
!

D. Graphic and ~abular Representations

Graphic and tabular representations seemed to be
'1

very popular 1n the minds of the thirty-one writers of
oj

tbeees and surveys. In th1 s,. tabular representations.,
'tOOk the lea4,having been used\by all of the thirty-one

,"1ter~with a total of el.even hundred and sixty-one

t i

1
s,! "tb6! 'Q~' !l

2 .:'-,
. J!J. table PM! .J!-

, 1
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'fABLE VIII

MEASURES OF RELATIONSHIP USED IN THESES

R.H.lfat.r

. Total

Theses
Writ,rs

• • • •• • • •
J.L.Stengelst: 19 : ~ ; 0 :; ° ! °

S.ll.....ll.

L.B.Kennon

: ; : : ;
O.O.W.ld.r_ann: 1 ; 4 ; 0: 0 : 1.1

E.L.Kopa.,

V.A.Jones

K.B~Gra.ve8

R.I.Uo"n

W•A.lleOall

W.,.lte&oy

H.Il,.(J&~a

: : : e ;
.iiiiiL....K;:;;;o;,;;.Bu._·;;,;;ns__l_o_k._r.....: .;."_...::~T~2_--tl:_:__0 :__0 :__0 _

: : : : .
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.O.L.-T&gobs
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1
times used. Next came the frequenoy polygon with one

hundred and eighty-eight times used by thirteen of the
2

thirty-one authors. Next in order was the bar diagram

with a frequenoy of one hundred and ten times for eleven
)

authors. Seotional Ear diagrams were not used by any of

the writers of theses or surveys.

E. Formulae

The different formulae as found in previous studies

did not seem to be needed to satisfy the desires of theee

thirty-one students of researoh. In the twenty-one theses

the formula for the ooeffioient of correlation was used

only thirty-eight timest while only three of the surveys

oontained the formula. The formula for oomputing the

probable error was used only eleven times in the theses

and none in theeurveys. The formula for the Standard De­

viation was used one time in the theses and one time in

the surveys. All the other formulae for oomputing the

meant median, QUart1ll deviations, and average deviation

were omitted entirely.

1
S" tab•• iMI !f£.

2
1U !ab\tvye .l2,
Se. tablepy_ !2

........... p

4
.U!. ~el"·i.' ~
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II GRAPBIC AND TAB'O'IAR REPRESJJNTATIONS
\

! USJm .DI~
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........, _ ......... T. 'r. . .. -_....._-
I. .' - .I~-

OIl .......=--_ ................ ...-,;_ a ........... __ ••~____~._____--..- *'
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Ii
: • : : tSOot1onal..

\
Theses " : ~"requeno7 li1sto- ;Bar I Bur•
Writers .. fl'ablas :l?olygon. .. gram l D1agram :D1ngram1 .. •

I •• • ....... . ._. . III •• . . ., .. : .,.--....-_--.-... . ....
I

I' ~',J.Kelll : 58
.f .1, ....* : '1 I 2 : 1• • I •:'1 • ; : : •I: • •

I' W,}tj\ntcCAlc1 : H : o· : 0 • 0 ! 01'; I • • ,
• : : : :r:! •r Ii:,n.l'''ra!en : 13 • 0 • 0 I PI I

t 0
I! • •• , I • I 1 I •
I I : : I I
II K,B.Gravea I 19 ; L. : 0 .S 9 ; 0• •lj : $ I 1 :~ ,
{:

L.H.kennon : 10 : 0 : 0 0 : 0I'
,.

I' E I • I ".ii : I : : :
W.F.S1;eaol· I 65 : 0 : 0 I 0 • 0

i
I • • • • II

: I : • ::.1 •., D.s.§De4dGn : 12 ~ 0 : 0 : 0 0,
:a ••• I

i • I : • : .
" ~.G,Br1nkleY' 12 : 0 I 0 • 0 0;,1 • • ;• •, • • • I

:1 : I • : I•
I A.D,l:loU'hee.4 : 1M I 0, S 0 : 0 I 0

.'
I ,

I
: : : :

I
J.I:t~'t·RSul.~ : 8 : 0 : 15 I 0 .; 0• • I •I I I : :

I L,M,llW\s1oker I 8 I 2 I 0 : 0 : 0i
*

, , I , • I , ,
;1 I I : : I
I ~. I:.'MOr.e~, • 20 'I 0 : 0 I 2 I, 0

l
•, I • ,
I I : I I

C..,O, We,14!!!M s M I 0. : 0 • 1 ! 0• , ,

'il
a • • : I•

V,A,J'on•• 14 I 9 : 0 I 0 I 0,
I : • :•

C,;t,l~~b. IE • 2 : 0 l 0 I. 0• ,
I I I I

H.M.Gam H I 2@ I 0 I " I 0
- p

I

I I : I.
Beli,~Iopn 10 I 1,9 I .1 ., 3 1 0

J : I I
S.R.we1Jl .. 81

f
9 I 0 , 0 I 0,

: I I
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III. OONOLU810I

To arrive at the oonolusion that all the. terms, formu­

lae, graphs, and tables as taught in the mental measurement

olasses of our oolleges were not aotually being used by the

student in researoh work, it was neoessary to examine, with

a glossary of three hundred. terms used in mental measurement
1

as a guide, twenty-one texts of the leading authors in the

field of mental measurement in order to asoertain to what

extent these terms were aotually being taught in mental
2 .

measurement olasses. These texts revealed that out of the

three hundred terms suggested as a basis, only seventy­

eight of them were used by the text book writers. Many of

this number were terms that may be used generally, rather

than speoifioally, suoh as: soore, having been used more

frequently than any other term, with scale running a olose

second, and the terms, average, frequemoy, and data being

used rather freely. Of the terms of more speoifio meaning,

median headed the list with a frequenoy of four hundred

thirty-eiaht time8 u8ed. Next came the term, norm, with

1
o. w. Od.ll, ! Glossary .2t Three Hundred Terms~

in Res.aroh.

2
!I.e tabl! PM' II
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t~ree hundred forty-five times used; the term correlation

with three hundred twenty-eight; intelligenoe quotient

with three hundred seventeen; range with three hundred

thirteen; and mental age, ooeffioient of oorrelation, ob­

jeotive, variability, mean, deviation, ohronologioal age,

probable error, Validity, peroentiles, standard deviation,

ranking, rating, eto., appeared in this order respeotively

as to frequenoy of oocurrenoe. Suoh terms as average

variability unit, ohanoe list, ooeffioient of oorrespond­

enoe, ooeffioient of intelligence, oomposite score, crude

data, curVilinear relations, cyole test, deoile, derived

measure, experimental coeffioient, frequenoy ourve, pro­

file ohart, sooial age,eto., seemed to have either been

embodied in some of the other terms or disoarded oomplete­

ly as unneoessary to intelligent study. SUoh terms as

these are not suffioiently definite to satisfy an exacting
, ,

,publio. The terms used by approximately fifty per oent of
1

the text book authors were placed in the group of major

terms and the remaining ones plaoed in the minor group as

to frequenoy ofoocurrenoe. This former list oonsisted of

1
See table Rage .22
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thirty-eight terms while the later list oonsisted of the

remaining forty terms. The number of different terms used

by the individual authors ranged from sixteen as the min­

imum by W. S. Monroe to forty-nine as the maximum by P. M.
f

Symond, with the median at thirty-six and seven tenths.

None of these authors approach, very closely, the. total

number of the seventy~eight.termsused as a. group.

The five graphs were used very generally, with the
2

frequenoy polygon being the most favored one, having been

used two hundred and ninety-eight. times by twenty of the

twenty-one authors. The use of the graphsvarled from
:5

H. O. Rugg, who used some form of graph seventy-two times
4

down to H. A. Greene, who used only two graphs in his en-
,

tire text.

Tables were used rather freely by each of the twenty­

one theses writers with the exoeption of L. M. Terman, who

did not use any table at all, while H. A. Greene used the

tables most frequently wi~h a total of thirty-five tables
5

used.

1
!!! table pMe ~

2
.b! tabl! PMe ~

3
.See table page 24------4.

. !!!. table' page
5 .
Ie•.ta;Ql1 RlI•.
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. rormulae were not used very generally, the ooeffioient

of oorrelation having been used by thirteen of the authors

as a maximum, with average deviation as the minimum, having
1

been used by only two authors.

Terms that had fallen into the major olass in the text

books also appeared most frequently in the theses, as the

same oentral tendenoy was notioeable in eaoh of the major

olasses, but many of the .ajor items in the text were not

considered as neoessary in the theses. The minor terms

seemed to beoome more and more unneoessary as the researoh

students applied his k.nowledge praotioally. Of the thirty­

eight terms that were ueed frequently in the text books ex­

amined only fifteen of them were used with any degree of

oonsistenoy in the theses examined. Of these fifteen, the

majority oould be classed as terms with a general rather
2

than a speoific meaning. The term,. average was used by

eighteen of the twenty-one authors and the term Boore was

used by eighteen writers also, with the term data used six­

teen times and range, oorrelation, ooeffioient of oorrela­

tion, mean, median, and mental age appearing in thi s re-

1
See ta.b:!:e DYe II.

2
gee table, 12M! .11
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speot1ve order.

Tables seemed to be a favorite and very desirable

method of bringing the data before the reader as they

were used oonsistently throughout the texts and then

were carried over into the praotioal side by being used

by each of the theses writers for a total of four hun-
1

dred forty-three times. Uniformity seemed to be the

thing that was most desired here in the presentation of

these data and the table form met this requirement. the

graphs were not used as frequently as the tables, as

they were only used one hundred fourteen times with the

frequency polygon first with fifty-two and the seotional

bar diagram last, whioh did not appear in any of the the-
2

ses. The different formulae did not seem to be needed

by the theses writers as they were only used sixty-nine

times with that for ooeffioient of, correlation being used

thirty-eight times by ten of the authors, whioh was the

only one that was used with any degree of consistenoy.

This may be aooounted for by the faot that praotioally all

the computations were made outs1de of the aotual theses

and were not neoessary in the final form, also that the

1
gee !able PMe 24:

2
!!! table iage 2S
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oomputations made by the average theses writer are suffi­

oiently simple tha.t it is not neoessary to reduoe them to

formulae.

In addi'~ion to the other investiga.tions, twenty re­

search ar"ticles and eight surveys were examined to see to

what extent these same terms, formulae, tables, and graphs

were being used in that field. These articles examined

were ones that would find their way out of the realm of

the eduoational institutions into that of the individuals

taking part in the practical side of the question and in

studying these different terms used in these surveys would

give one a fair insight into whet the pUblic as a whole

would need if these artioles were to be a.bsorbed by them

and any results come from the researoh work. After these

articles and surveys were thoroughly examined the data were
1

oompiled into usable form and notations made. Of these

articles only eight of the terms were used frequently e­

nough to warrant their be~ng plaoed in the major olassifi­

oation. These terms were all used for a grand tota+ of e­

leven hundred times withthe emphasis being placed upon the

ones with more gene~al meaning as in the case of the term,

1
See table page .2.2.
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average, being used one hundred eighty-two times by ten of

the writers with the term, soore, used one hundred fifty­

one times by eight of the writers and the term, data, hav­

ing been used one hundred twenty-five times. by ten of the

writers and the terms median, correlation, range, soale,

and objeotive used in this order as to frequenoy with a
1

total of three hundred twenty-nine times.

The tables were used very consistently by eaoh of the

ten writers with a total of seven hundred twenty-two times,

again showing, that tables are a very deeirable means of the
2.

presentation of data.

Graphs were 'used by eight of the ten research men with

a total of two hundred and forty-one times, bringing the

use of graphs somewhat more to the front than was done by

the theses writers, this may possibly have been done be­

oause of the neoessityof plaoing this material on a more
:3

comparative basis than that of the theses.

The different formulae were practioally ommitt~d in

these surveys and magazine artioles as they were used by

only three of the ten writers with a total of only five

1
.iU .~!bl! :Qye 21

2
See table RY' ~, '

·See table PM! ~
- i



formulae used. Again it was brought out that formulae are

not needed in the presentation of research articles. Sev­

eral outstanding oonditions were notioeable in the rela­

tionship existing between terms, formulae, tabular and graph­

io representations used in the measurement texts and those

aotually used by the student in researoh work. The findings

in this researoh work would lead one to think that these
1

three hundred terms sugge8t~d as a guide should be classi-

fied as to importance. ~lis would result in placing these

terms in a classifioation of major and ininor terms as to
2

frequenoy of use. This plWl would be Bubstantuated by the

data whioh showed that the terms tended to oluster them-

selves around. central tendenoies with the frequency of occur­

rence very great of those of major importance with a gradual

scattering of those of minor importance, even to the extent

that some of them did not appear in either the text books. 3 .
or the research materials. The tendenoy for these terms to

group themselves under a few major groups was even more

notioeable in the researoh artioles than in the measurement
4

·texts. This oondi tion as to frequenoy of ooourrenoe of

1
See o. W. Odell, Glossarx of Three Hundred Terms Use4

!!l Re,e8.1'oh.
2
b!! tabl~ PHt .§2.

)
.!U tabl! pye .2.2.

4 .
S.e table PY' .§2.
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these mental measurement terms need not imply that the

terms plaoed in the minor olassifioation are not worth

learning, but that the emphasis should be placed upon the

ones in the major olassifioation with the ones in the

minor olass being taken up indireotly. Major emphasis

should be plaoed upon the technique of research and the pre­

sentation of results in a practical, understandable form

to the publio, and that these mental measurement terms

should. be taught only to the extent to which they may be

of practioal use to the student in his work in the eduoa­

tional field in whioh he is to take an aotive part in the

future. In conolusion one would say that the tendency is

to use a smaller number of these terms, formulae, graphio

and tabular representations with emphasis up~n simplioity

of understanding and ease of oaloulation. This may be ao­

oounted for by the fact that the student of researoh should

be more interested in the quality of the terms used rather

than the quantity. This would be further desirable beoause

of the faot that he is presenting these findings to a olas.

of people that are not statistioally minded, who plaoe the

major emphasis upon the oontent of the artiole rather than
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1
Ow' W. Odell, Glo"arX of Thrt,~ Term! Ulea

!Jl B'IgQ;£gh·

2
.bl iHAI pyt .21

)
.iU~ Pili. §1

upon the method of approaoh. It is of vital importanoe

that the results of research be presented in tile best

possible manner. These l'eeulte should be presented in

simplified form, front whioh the terminology a.nd prooedures

involved in the study have been praotioally eliminated so

that the findings may be readil)r oomprehended by those per­

sons who may be untrained in such teohnioal matters but

.....•

•
must nevertheless be depended upon to use the results 1n

wa.ye that may be desira.ble in the improvement of eduoation.

In this light one could reoommend that the researoh student

not be drilled persi stently upon tllese three hundred thao-
1 .

retioal terms as suggested by the author but that the
2

thirty-eight terms placed in the major list ooupled with a
:3

few from the upper part of the minor 11et bringing the to-

tal number of essential terms up to fifty terms would give

the stUdent sufficient baokground to do research work so

fa.r as the 'terminology of mental measurementa 1s ooncerned•
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