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“.7+" 1 Tests” an address by Df. David C. McClelland on “The Measurement = -

, TPREFACE 7

Testing Probléms sponsored by Educational Testing Service are per-
" 'manently recorded .on the pages that follow. The Conférence, held

* " November'1, 1052, ét—*}ﬂ;e;’B@seveltiﬁa?nﬂéﬁfﬁfk City, attracted. .
;| moye|than"400 individuals. There were fOur sections in the program, a’
'/, morning panel. discussing “Selecting - Appropriate Score Scales. for

" of Human Motivation: An Experimental Approach,”.a luncheon sym-
.. posium on “Trends in"Public Dpinion Polling Since: 1948 and Thelk
" Probable Effect on 1952 Electidn Predictions,” and ‘an afternoon panel -’

* on "Techniques for the Development of Unbiased Tests.” S

anddlscussmns ,é_ff%he'lésg Invitational Gbﬁfe;e;néé;éiz' =

As in past yedrs the topics selected have been those regarded as’

timely in interest and important in psychometric implications. The

of view. , : _ L
It is felt that the papers presented on this occasion have maintained -

ers to make carefully Prépa;-ed and logical presentations of their points

quality of the audience at these meetings is such as to stimulate speak- ‘

’the high level established by previous participants. It does not seem-

appropriate for the Chairman of thi§ session to comment further upon
" the topics. considered, but it is seemly for him to express his gratitude ¥

' to Educational Testing Service for the privilege of presiding as well as. -
" his confidence that theé Invitational ‘Conference will’exert a benefic¢ial
- influence upon measurement in education and psychology for many
[~ years to come. “ o B :
B T Georce K. BENNETT, CHAIRMAN

' , | S 1952 Gﬁerenca
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L Selecting Appropriate Sgre Scales’ for Tests

[

ERYC F: GARDNER
W;Wf.:—r 7.”;””:’”5:{ e '. S '. === =

THE IMPORTANEE OF REFERENCE GROUPS IN
e SCALING PROCEDURE e
“Ir 18 commonly accepted that a'singlé fsolated test score is of little or -
no value. For a score to have meaning and be of social or scientific,
: utility, some sort of frame of reference is needed. A number of dif- ’
, . ferent frames of reference have- been propgsed and been found to
" . have value. In view of the fact that this seps}n;nn is devoted to a con-
sideration of the ‘Waling of tests with and without emphpsis on, a
‘referefice population, it is the purpose of this paper to present.some

&f the more common scaling methods and to comment on the role

» played by the underlying population. Yo
- RoLE or POPULATION IN SCALING TEST SCORES ;

A familiar frame of reference is provided by the performance of -
individuals in a single well-defined group on a particular test.at a -
particular time. Two commonly used types of scalés have been de-

+ rived within such a frame of reference. The simplest are ordinal scales
" such as percentile scores in which the scale number describes relative

position in a group. The simplicity of percentile scores is also their
.'. limitation: they do not have algebraic utility. The second type are
" interval scales where an effort has been made to obtain algebraic
utility by definition. The T-scores of McCall represent an interval *
séale where equal uhits have been defined as equal distances along
the abscissa of a postulated normal population frequency distribution.
A s@cond type of frame of reference is provided by the test per-
formance 8f indiyiduals belonging to well-defined subgroups where
the subgroups have a spetific relationship to each other within the .
composite group. Within this frame of reference both ordinal and
interval scales have been derived. Initially the basic problem is to
obtain ordinally related subgroups such as grades 1 to 9 or age groups
. from a specified population for the scaling operation.-Age scores and
grade scores provide ordinal scales which have had wide utility “in

: the elementary grades. Attempts have been made to obtain the merits
A sof an 'a‘lgebraieally‘* xaaanipulatablé scale by utilizing ordinal relation-

' ' [13]
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ship of Subgmups but mh‘oducmg restrictions in terms of the shape .
R lof the frequency' distributions. ‘Efforts to obtain interval scales within ° _
N such frames of réference have been made by Flanagan in the develap- . "
T aled-Scores(1)of the CooperativeTestsand by*the—‘—*

—_— spealcér in the élévelopment of K-Scores (2). Cooperative Scaled Scores ¥
- are based on the assumption of overlapping normal distribution of’
ablhty groups and K-scﬂras on the assumptmn that overlappmg grad;_ﬁ\é

[ The mpaﬁance of tbe pa:bcular reference pgpulatmn w}nch is used 4
_to_determine any such scales cannot be overemphasized. A person -
scoring at the exg}n} fourth percentile or obtaining a T-score of 60 AN
in an arithmetic test where the score is calculated for a typical severith S
. grade is obviously not performirg equally to one whosestanding at
‘- the eighty fourth percentilef#ff the same test is calculated for a below-

“—average seventh grade. Likewise a pupil with a vocapulary grade score - v

+ of 5.2 obtained from a representative sample of fifth graders in, say .

. * . Mississippi, iswcertainly not comparable to a pupil makmg a score of
© 52 based on a national representative sample. The importance of the
particular pal:ula‘hon in determining the fundamental referénce point

and size of unit. is stressed by the originators of both Cooperative

, Scaled Scores ‘and. K:-scores. The ratio between the variabilities -of
Q ‘overlapping groups in both Scaled Scores and K-scores i¢ a func:hqn

~ of the areas cut off in samples of the overlappifig groups by the same
_points in each of the overlapping distributions{ Hence this important
characteristic of the basic units in each type of scale depends upon

the particular sample selected since it is highly probable that over-
lapping distributions selected from . different populations will have

- different amounts of overlap at points along the scale.)

- Psychophysical scaling procedures are also sometimes applied to-

~ achievement testing. It is to-be noted that resulting scales such as
sensed difference units which are based on just-noticeable-differences

-or equally-often-noted- dlEETEﬂEES are a function not only efgthe pupils

tested but also of the sample of pE‘l‘SﬂﬂS ‘making the required judgments :

PROPERTIES OF SEALE Dgs ENDENT;UPDN Purrose AND DERIVATION'

Test scores are used’ b admmlstrators teachers and research werk-

_ ers to make coniparisons in terms of rank, level of development, growth
- and trait differences among both individuals and groups. Hence many
types of scales(have been developed depending upon the intended
use, Each is consistent thhm ltSE]f but the propertles af the scales

[14]
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©  TESTING PROBLEMS (-

“i o are not ‘completely, consistent from one type of scale to gﬁéther.-ﬁorf
&ample a grade scale is not appropriate for. measuring growth in a
‘function unless one is-willing to accept the assumption that growth is

LY . %

- interval.scale for measiwing growth d
“+3. within @particular school-wubject ate not comparable from one school

" .subjeet to another unless one is ‘willing to assume " comfmon growth
for all the subjects being compared. Furthermore the adoption of a
uniform stapdard deviation of 7 K-units for fifth grade distributions |
Hefines as equal the variability of fifth grade serformarice in all func-’
‘tions. The,scaling of the Binet items involves te assumption of a linear
relationship between Mental Age arid Chronological Age. As valuable

——={inearly related-to-gi .dﬁ%ﬁmﬁrﬁhﬁe&:we;&designed—m_wﬂﬁdéﬂ_‘; -

ring the “elemeptary schiool

Tl

-and useful as the Binet Scale has been for the purpose for which it
“was designed, it thas obvious limitations ‘when we try to infer the -
o “true” nfture of intellectual growth. oo o
'ScALING STABILITY TN LARGE REPRESENTATIVE POPULATIONS 5
Scales derive theif_propertigs in two ways—by definition and ex-
. petimenital verification. Using K-scores as an example let us,consider
" two desirable properties’df a scale: (1) that it shall be.invariant with
respect to the sample/of items.used and (2) that it be idvariant with
~ respect tb the popufation used in its derivation. The first property is
inherent in the definition of K-scores and in the specific definitians-of _

other scBres such as Cooperative Scaled Scores: That is, since K-scores, _ -

are defined'hy the amount of overlap between adjacent grade dis-
. tributions any test of a function that will reliably- rank. the scaling
sample in the same way will give rise<to exactly.the same set of .

R »VK!S(}QIE;S“_ N o ' . . ‘, .
" For -example, the K-scores obtained from Stanférd Achievement,

F = =

Word Meaning, test.data. would be identical to the K-scores obtained

from the Metropolitan Vocabulary test data provided all children; in
the grade rahge scaled were ranked in the same order by both tests.

The second -property merntioned is not necessarily inherent in
K.scores in terms of their derivation. With suitable attention to

sampling problems it is reasonable to expect to obtain scales with .

- reproduycible properties from one sample toanother. In contrast such_
reproducibility is not expected from popglation to population. There
. are, however; practical situations in which it would be useful to have
. _a-scale which was invariant with respect to more than a single
- *population. For example, since achievenent tests are used for measur- '

1151
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ing growth and comparing the perfﬂrmance of groups over a long

~ pefiod of time (8 to 10 years) it would be desirable to have a scalé

"which would be ifivariant with respect to national’samples taken
"annually Any such property of K-scores.or any other scale must be

. established on an empirical or experimental basis. Such stability from~

one -population to another is E\qdenced in recent efforts to apply

.. K-score s;:almg to the fnrthcummg editign of the Stanford Achieve-

ment. tests. - .

- Gradé means, differences in grade means, grade standard deviations

and grade skewndsses expressed in’ K-units determined from the

erformance of the national qurﬂat’wea sample obtained in 1952 on-
?‘Qrm J of the forthcoming revision of the Stanford Achievement Test
are campared in Table I with the mrrespnndng statistics .expressed
in K-units determined from the 1940 national normative sample on
Form D of the Stanford Achievement Test.

A K-unit is deﬁnéd as one-seventh the standard deviation Df the
national grade 5 frequency distribution in any trait where Pearson
Type:1II Curves have been fitted to it and to the adjacent grades in
such a.way that the proportion of cases in each grade exceeding each
raw score is the same as that found in the original data. The mean
performance of children in the United States after completing the.
ninth gride was selected as the reference point and assigned a K-score
of 100. : _

The 1940 mmpla in terms of which the 1948 K-units were defined
consisted of approximately 50,000 cases and was itself a twenty per-
cent r'mdt)m sampIE sE‘]ELtEd fmm nbuut 300, D()U puplls to whm’n ‘the

the sdmal year in 19—10 The :nlmple dppf:ﬂrﬁ‘d representatlve Df the
national elementary-school population with I‘ES,,Lt to sex, IQ age
and geographical location.

The sample in terms of which the present 185‘?) K-units for arith-
metic reasoning were defined consists of approximately 94,000 cases -
and was selected from a sample of about 460,000 pupils to whom the
new Stanford Achievement Test Form ] was administered in April
and May, 1952, Communities were selected to give a representative
natmnal sample in, terms Gf size :md Emgraphmal lacatmn accnrdmg

t}mse Cﬂfﬂl’ﬂﬂﬂltlES . o
[16]
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TESTING PROBLEMS

In order to compare the results qbtained when K-units in arithmetic
reasoning were derived independéntly from each population let us
,now examine: (1) the average growth in arithmetic reasoning from
grade to grade; (2) the exfent to which the variability in arithmetic
reasoning changes as children prpgress through the grades; (3) the
effect of progress on the skewness of the grade distributions and (4) -
whether the fitted curves approximate normal curves.
, ‘Although it is' commonly believed that growth in specific subjects
~ in the elementary and junior high schools is not constant from grade
to grade, the objective verification. of this belief has been difficult due
to lack of an interval scale extending over the range of grades. The
differences in mean achievement (in"terms of K-scores) of successive
g’rades of the 1940 saﬁigsle and the 1952 sample in arithmetic reasoning
are given respectively in thie fourth and ffth columns of Table I. These
differences are indicative approximately of the amount of growth in
the trait medsured in the particular grade listed.* ‘ v

The relative change in variability of the performance of children in
‘successive grades has also been difficult to determine, due to the lack:
of an interval scale extending over the range of grades. The standard
deviation in terms of K-units of:2ach grade in arithmetic reasoning for
the 1940 sample and the 1952 sample are givén in columns six and
+,  seven of Tahle L.

One of the major findings presented in a paper given at the 1948
Invitational Testing Conference was the consistent increase in varia-
bility in two arithmetic traits from the second grade to the ninth in
contrast with two verbal traits in which the standard deviations were

+ cerning increased variability from grade to grade in arithmetic rea- /
soning. The standard deviation in grade 2 is 3.3 K-units, while in grade
9 it has increased to 18.1 K-units. Thus one of the several implications
one can draw is that as children progress through the grades the
problems of the arithmetic teacher increase in that the groups be-
come more heterogeneous. :
The skewness of each grade for each sample is given by columns
eight and nine. In the 1948 paper no consistent skewness trends com-
. ﬁ@wé?ér, since the people in each grade were different from those in other
grades, these differences in grade means may he considered as growth only to the
extent that we are willing to consider, for example, the present third graders as
comparable to what the second graders will. hecome a year hence. True growth
could be determined by measuring the same people with comparable instruments
in terms of K-units at different grade levels as they prokress through school.

[17]
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parable to those observed for grade standard deviations were evi-"iau,

denced. In the present situation there.does appear to be an increase ©

in skewness from grade to grade with a single reversal between grades

.2 and 8. These data coupled with the previously reported data (3)

would leadone to believe that the assumption of normality for every
ibution is not as tenable a hypothesis as the assumption
that the grade distributions are skewed. ‘

The data in Table II which were published in the Proceedings of

the 1948 Invitational Conference on Testing Problems have been in-

cluded to show the contrasting results obtained between arithmetic
functions (arithmetic_reasoning) and a second function (paragraph
meaning) when measurements are made in terms of K-scores. ]

Considering the facts that different tests. were used, and also samples
fromy different populations reflecting the lapse of a twelve year period

“which included World War II with resulting dislocations of pupils

and teachers and many curriculum changes, ‘it seems to the author
that discrepandies in the pattern of differences in grade means and
grade variabilities in the two sets of arithmetic reasoning data are
minor compared with the general pattern of agreement. '

RoLE oF POPULATION IN SCALING INDIVIDUAL ItEMs

similar to -those of scaling test scores in that am item may be con-
sidered as a test which represents a smaller sam - of behavior than
the total test score. One of the most widely used scales in which in-
dividual items were scaled is the Terman-Merrill scale for the Stan-
ford Binet (4). Items were located on thi “scale as a result of the per-
formance of well-selected age groups. In his recently developed latent
structure analysis Lazarsfeld (5) has présented scaling methods which
involve the assumption of a polynomial trace line for each item. The
responses of the sample of people to the item are used to determine
the parameters necessary to define the scale, In all cases the empirical
data which define the scale are dependent upon the reference popula-
tion used. -

The problems involved in the scaling of indi\;igl:al test items are
pl

scaling or partial scaling of fems. In the Stanford Achievement Tests
difficulty indices for each itém were computed for well-defined and
well-described grade groups. A test composed of these items was then

In some instances scaling ElSEd on total test score is preceded by a -

administered to a national sample of each grade group and various -

types of%cales based upon the total score were obtained.

[18]
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TESTING PROBLEMS .

H

) GENERAL CONSIDERATIONS '

In conclusion this paper has attempted to achieve two objéctives .

(1) to -review some of the more common scaling techniques and
emphasize the importance of the role of the referende population as
a background for the second paper which treats the topio OF staling
techniques " which ‘minimize the, reference.population and (2) to il-
lustrate that stable results gﬂr{e gbtained with different large refer-
ence populations as shown by an empirical study on the comparability
of arithmetic reasoning K-scales based.on two national samples of
elementary school children taken 12 yeats apart and.obtained from
two distinct though similar instruments. - P

It is to be noted that not only in the argument ofgthis paper but in
the development of X-scores (our major illustration) the ‘reference
populations have assumed major and fundamental importagce. The
acceptance of comparable scales utilizing different methods and/or
different populations is dependent ypon empirical verification.
Sithations where there is internal consistency within a number of
frames of reference but inconsistency of properties from one frame of
‘reference to another are not unique to scaling. There areexcellent
analogies in the field of Geometry. The geometries of Euglid, Rientann,

and Lobachevsky, each one of which is based on agdifferent postulate’

about parallel lines, are consistent internally but have certain Emperﬁés
which are. indonsistent from one geometry to another. Each of these
geometries has its own value and utility as a logical model. The utility
of any particular one is determined by the apgqgg»riateness or adequacy
of the hasic postulates-to the problemat hand. ™

One of the objectives of the scientist is to bring together, reconcile
_ and synthesize as many theories and concepts as possible. In the test-
ing feld we follow the usual pattern of establishing scales to fit a

particular need and then attempt to synthesize the properties of the’

various scales designed far different purposes. On occasion we.find
that for complete synthesis we either have to abandon a desirable
property or utilize an unacceptable relationship.

Although we continually strive for a single scale with the maximum °

of desirable properties it would seem inadvisable to abandon useful

scales designed for a specific purpose merely because they are not
adequate for additional purposés for which they were not designed,.
It should be emphasized that the adoption by a tesh user of any one

of ‘the scales available does not extlude the use of Eny of the others.
i x \
[19].
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In fact, the use of more than one tyge 'of scale leads to more adequate
_ interpretation of results in mnst Sltuatmns . )
KA B o TABLE I. . oy .
; P 8 ° 3 2
* . : Anthmetlc Reéasoning - o
’ CGrade = Mean K-Score Difference Stmdard DEVl‘ltmﬁ ‘Skewness
‘Form D Form ] Form' D Form J Fornf D Form J Form D Form ]
- (1940) (1952) (1940) (1952) (1940) (1952) (1940) (1952)
9 1000 100.0° .. 15 18.1 73 .86 .
' 22 58 '
8 97.8 94.7 T 112 - 163 .88 - .85
, S 65 84 , L
7 . 913 . 86.3 , 88 117 ~ .85 .68
.~ 50 18 S :
8 86.3 78.7 . 88 . B8, - .38 45
) , 58 5.2 T
5 80.5 73.5 : 7.0 7.0 .53 32
L 52 58 , ,
; 4 753 679 : 49 6.0 34 23
: R ] 49 . 56 - o
3 * 704 623 . 41 42 08 =34
] . 44 © 48 - L
) 2 860 575° ~ ot 32 "2 3 18 -01
\ ' " TABLE 1L '
, K-Sr:w;\m-; MEans, ETANBARB DEVIATIONS AND SKEWXNESSES For EacH Grabe ar Enp -
i . oF ScHOOL YEAE oN STaNForp ACHIEVEMENT TesT ForyM D GIvew i 1940
' Paragr; 11)]1 Meamnzﬁ
GF_RdB Meén K-Score I,_)lﬁureme Et..lll(_]drd Deviation  Skewness
9 1100.0 o 8.0 29
- . 3.7
8 96.3 S— N & -4
% ) . ) ° 3.4 3
7. " 92.9 - 7.0 50
< : ] . 3.7 -
8 89.20: ’ 72 -39
., 4.1 .
e ¢ 8 85.1 7.0, =10
. 48 i ]
4 80.3 8.7 18
v 6.5 : ,
3 73.8 ™~ , 7.1 -40
* 8.6 )
2 87.2 * 6.4 g1 {
) - [20]
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LEDYARD R TUGKER

s

0
¥

SCALES MINIMIZING THE IMPORTANLE OF
/' 'REFERENCE GROUPS

SEALES FOR test scores havé been ths sub]f:t:t. c%-many dlscussmns dur-

ing to estabhsh scales have beerr develoPEd “That score scales is stlll

a live topic attests both to its' importance, and to the absence of a com-
pletely jgatisfactory solution. In light of* r!J;e extensive *‘}ite‘raﬁlre and

the numeraus schemes that have been fried for scoré’ seales, 1 view
with humility my' attempts at contributions to the field. Raﬂler than
attemphng this morning to present a final, all- gncompassmg solution, I
am going to discuss four propositions” whmh I hope will assist in
clarifying thinking about the subject of score scales and'then indicate
the general nature-of several possible procedures.

As indicated by ‘note 1 on the sheet distributed to you I ain/limiting

/my consideration to. those situations in which eqch test yields one

numerical score for each examinee and this score is to be interpreted
by some person. In effect; I am excluding two classes of tests (1) those
tests for which the scores are entered directly into prediction formulas,
and (2) thase teﬁs for ’hich a number of scores are obtained over th

fc:rmu]as scqlmg pmblgms fm’ scores on thg tgst are 1rrelevﬁqt to the
present discussion. In the casé of multiple scores for the same test
performance, the situation is more complex than the situations. I'wish
to consider at this time. Some of the propositions and conclusions are
likely, however, to carry over to the more complex situation. These two
restrictions will not reduce the area of discussion greatly. A point
worthy of note is that we have not excluded subtests or sections in
a test battery when there is one score per subtest or section.

During this patfer I consider it to be axiomatic that, the score of a
person on a test is used to represent the parfﬂrmame of that individual
on the test. The first proposition emphasizes the information given by a
test score alone. In the general case, any particular score may arise
from any of sevéral test performances. Consider, for example, an

. a2 [22] :
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eighty-item omnibus test composed of twenty items each of vocaby- -
Jlary, reading, comprehension, shumerical camputaticmi}; and figure .
analogiés. A score of sixty items right could be ohtained by a'number
of combinations.of itefhs answered correctly. One individual may have
« answered correctly all items except the figure analogies while Fhother
person may have answered icorrectly al% items except, the reading
comprehension, The score of sixty does net differentiate befween these 7, »
- two candidates. ; - . . ’
As a general principle I consider it to be obviows that the meanjngs
which may be given to a test score depend not only on interpretations”
. attached to the scores by variods studies after the test is constructed
but also on the test itself. A test should be conceived in terms of the
scores that will result. The kinds of meanings that may be.attakhed .

to test scores are directly related to the nature of the ib"é]}ﬂig'i(j’f of,
to our methods of dbseryatioy.

- examinees the test provokes and ] obsery 7
of ambiguities among meanings '

KN

.
&,

Proposition I indicates the possibilit§ of
that may be-attached to a single score: Differentiation among possible
meanings of a single score is impossible on the basis of the store alone: | |,
" The information giyen by this score is a complex of the possible mean-
ings. : L =
A corollary to Proposition I might be stated that the‘iﬁf@f‘natiug
-, transmitted by a particular score would be mqré definite the more
nearly equivalent.were the possibje meanings of the score, I will return °
to this point in diséussion of Propositions III and IV, 7 e
- In Proposition I, consideration is given to the signiﬁ(!aﬁee of dig- .
ferences between two scores. For an cxample, consider a Speeded
verbal reasoning test. Score differences in the lower range of scores
- may be indicative of differences in a complex of vérbal comprehehsion
and reasoning abilities. In the higher score range, score differences
may be associated to a greater extent withsdifferencesin speed of
reading. The proposition recognizes not énly the possibilities of
changes in the nature of differénces’in test performances associated
with score differences at various score levels but also the possibility
of changes in the extent of differerices in test performances associated
with uniform-sized score differences-at the various score levels, In
. some score ranges differences) of some given amount between two
scores may have much less sighificance than the $ame-sized score

" differences have in other score ranges. : .
I consider Propositions I and II to be true of all tests no matter how
the tests are constructed. Aside from. peinting out the indivisible

(23]
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chatacter of any sllbgle score, t}
_f!f a maximum of;, freedgm a
dlEErEﬂces betvl'een scores. |
be SD great that.d coniplete Id
o lem is one of bemg able. to limit the possible meanings so as to obtain
, such efinite information as 4s desired. In an ideal test, as u}du:ataﬂ
in Proposition 1II, the mfmmqtmn given }ay ;.ac,h score would ;m'ply
-+ . .a -single irnterpretation. Uniform-sized gffftr neey between. SEOFes
C 7 would: LTJcatE_a ‘single, kind and extent of dl%ﬁ‘t‘&‘ncts betweéfﬁ céor-
\ I’ESPGI‘l g test'performances. Such a test w would maxlmu:é thf;% dg:ﬁmte—
;Y .. iness th \e information transmitted by 4he scores. . el
S It is.} be noted that ‘the establishment of ﬂm concept Df ary ideat
B testfﬂeg rmt limijt the’ nature of the score continuum,. In he}iz;esent

#
0 "éﬁﬂs indicaté'the enst(f‘nce

=“freedom as fo meanings may

5

of the arf Df testing WL will probably be able to appYoach.closer

to this ;d&al in"some areas of skill and knowledge than ip_gther areas.

.+ .. No matter th poerly or well w&can approximate an idedl test for a

characteristic ,{we wish to test, the concept of an idcal test indicates a

Dl’thWhl]E gﬂa] The mnre: negp rl_y »J’e can apptmsuz, ﬂus gnal nf an
Dnthetest o . -.‘r i A

Pmpnsmnn IV emphasizes the point that a unitary continuum may

;- he achleved ina vanaty Df ways. It is 1mpm‘tant thnugh as mdu:ltad

fDi’ an- ldesl tgst *‘ﬂﬂ]ESS’ the EDﬂhﬂullTl is hamugengﬂm in Some sense,
an-ideal test is impossible.. Amhlgmhss of; score mterprehtmn are the
< natural result of heterogeneity in meartings of test smres ‘In order to
) obtain definiteness of information transmitted, it is lmpt,l"ithE that
"¢ . measufes be tdken to nbtalmhnmngenmty of the score continuum in
» . some desired‘sense. b I 4 ‘o s
3 '+ 1 have listed in Pmpnsﬁmn IV two senses in which the score con-
- tinuum may’ be homogeneous. The first-sense depends on discovery of
.~ -homogeneous-traits in the behavior of the examinees. This is the sense«
‘ basic to considerable work in pSthD]DglC‘al research, In contrast, the
,‘secﬂnd sense depends on a homogeneity of evaluations of behavior.
One might judge two distinct behaviors of individuals as being of

ol “equal valuk in some field. The fact th‘lt/tht‘_‘ occurgnce of these be-

€

hav:qrs is uncorrelated for a group of examinces would be irrelevant.

For example, consider a test -:m:h as_ “understanding of social environ-

ment” An understanding of an’economic principle such as the law’of

supp]y aﬂd demand ‘might be valued as highly -as understandmg of
1 N 1 .,

54
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current pﬂl:hca] events: The homo@eneity exists, if« at all, in the

cp;ﬂmns of the examiners and not necessarily in-the bc-havmr of the

Exagﬁneas It is important to distinguish! these two senses in which

Afhe score continuum | ‘may be homogeneous. Quite dlffE‘rEnt modes of
‘Procedure are dppropriate in develcpmen? of test®'and score scales

of

L

for these two senses of score humagegmty

i s | ‘ Tuﬂ]mg our attenh(’m nawetu the test develupmg nt and Scora S'ca‘]mg

T,

==

i

be hﬂmogen@U§, consider. the Erst sense, hﬂmagmfzxty of behavmr
A{fumber of techniques, including mrrelatlona!l and factorial analyses,
Ea e been ﬂéveiopéd tog@;; the hamugenélty Gf behavmr General

: dDmaJﬁ Df bE‘hEVIDI‘-«\VIH pmduu:u a hlerarchlcal table Gf mternurrela- ”.

tions for the population undér EDllSldEfdtlﬁll A suppjementary type .

Df study -involves the dlfﬁc;-uftles of ‘items as indicated’by- proportions
of groups pf examinees who gwe particular responses. The population

for which the test is to be apprnpriate would be divided into select -
' groups on. fllg b351§ Gf whitever available informationais relevant to . |

performanee on the st. A sample of people in “each group would
be examjned and the dlfFll:uItIES of the items would be obtained for

tach sample. The sets of item difficulties should be Sy;temafc:ally\ =

related:"In’, a present experiment, \mbabu]nry test materials wete' ad-

e ministered - to students in the seventh and tenth grades_of schools

located in each of four categories-defined by high versus Jew" socio- -

economic districts in which the schnul is lncatc-d and by lucatmn in*
the nnrth east versus suuth cast rv;‘gmﬁ'a uf th; IJmted Statee C)ne

ym thr: south east and a secnnd gruul} mcluded sclmuls in h:gh socio-

‘economic districts in the south- EasttTwD similar groups were defined
¢ for the north-east. Item difficulties WJ]] be determined for each of

" these groups. Our question is whetlier the items will retain the sime

rank order in difficulty when the item difficultics are based on such
different groups. Only in case that both such invariance of rank order
in item difficulty and a hierarchical table of corrélations exist should

the ‘domain defined by the items be considered as homogeneous.

. Once homogeneity in a domain of behavior is established, a score
scale is to, be determined 'so that each score represents a particular
point on the continuum. One might establish groups of items of equal
difficulty and arrange these itdm groups on a difficulty scale. The
preceding check on invariance of rank order of item difficulties

[25]
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. facilitates this step of. grouping items. An examinee would be plage

on this scale by the group of items that he was able to perfonﬁ"k'- ;

§ :
» Just 54

. ‘better than-just-satisfactorily and on groups of more difficult
.,° .5 jterns<Re would perform ‘less thar just satisfactotily. The examinee’s
e {?uld;be defined in terms of .the group of items he is able to
foffat a just satisfactory level. The test user would interpret this

_ 37 % scorddirdetlyas the level of profigiency which these items represent.

An gltémaﬁﬁ procedure is to use asscore on the test composed of
.+ therjtems to establish sub-groups of examinees having approximately

equal ability in the function under consideration. All examinees whose
*ET 53y = o _ o ~ ;‘J! _ . o 1.3
scores were within some narrow class® interval of scores would con-

F

_ Stitute .each of such sub-groups. The item difficulties would he ob-

_ tained for each of these sub-groups. aﬁ}i,g. check on invariance of the

rank order of item difficulties would'be mafle across the several sub-
groups. In case the rank orders were stable,"a scale of item difficultics
could be established. Each sub-group would,be located on this scale
by those items with difficulties for that sub-group at some defined
level, say 70% correct. It is to be noted that this scale does not depend

+ on’the number of examinees who are placed at any particular score :

value, only the proportions of examinees giving the correct answers
to the items are used. The scale is independent of the shape of the
frequency distribution of scores. The homogeneity check for the
population puarantees independence of the scale from the particular
group of examinkes used to establish the scale values.

Consider the second sensé in which a score continuum might be
homogeneous: each score indicating placement on an evaluative scale.
Our methodology can now turn to investigations. of the opinions of
people who will be considering the evaluations. Do the value opinions
form a homogeneous field? Or, do separate “schools of thought” occur
which would alter the relative order of examinees in the, evaluations
given by members of differen schools of thought? Methodological
developments are in progress in the field of psychometric scaling

" methods which show promise for application to, this problem. Once
homogeneity of opinions is established for some defined domain and
, a scale’of values for behavior is developed, a test may be constructed
which will locate ‘individuals on this scale of values. Points on the
scale would be defined by those behaviors which were values, at those

poipts. Such scales would depend directly ¢n the group of judges mak:
}-ordy indirectly on the behavior

ing the evaluations and would depepe

tisfactory level. On groups of easier items, the examinee would'

.
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GE the prulauon to be exammed A questlggx couldf/ stﬂl remain as to _
how opinions are influenced by Dbservatmns of behavior.

When either type of scale indicated in the foregoing discussion has
been established, a survéy of performances of a population would be
desirable, Comparative data between exammEES would then be pro-.
duced. The advantage of. use of ideal tests, as here conceived, and the

* resulting scales in the survey operation is that definite informition
+ about the distribution of the Papulatmﬂ as to levels of Perfarmanc:e '

would be obtained.

Note 1: Consideration is limited to those almahons in which each
test yields one numerical scqre for each examinee and this score is to
‘be 1ntsrp;eted some person.

Proposition I*Each test score by itself transmits the same inforrha-,
‘tion for all examinees who receive that score, This information may-
indicate some complex of qualltatwa and quanhtative characteristics
- of the test performances. - ¢

Pmpﬂsﬁmn II: Considering for one test two raw scores differing by
one unit, the' information transmitted indicates some complex of
qualitative and quantitative differences between the two test per-

formances with the kind and extent of thése differences in test per- !

formance possibly changing from ene score level to anéther.

Proposition I11: An ideal test may be conceived as one for which
the information trarlsmz;?,ed b¥2each of the possible scaled scores
represents, a Jocation orf some unitary continuum so that uniform
differences between scaled scores correspond to uniform differences
between test performances for all score levels.

Proposition IV: The score continuum for an ideal test may be
homogeneous in any of a number of sensés. Two basic senses are:

1. The scores indicate extent or degree of some trait which exhibits

homogeneity in the behavior of examinees.

2. The scores indicate placement on an evaluative scale for a
category of behavior considered in a unitary fashion by those
people making the E\faluatmn‘

Note 2: It is important to investigate the homogencity existing for

. the sense in which the scores are to form a continuum.

Note 8: For each of the two senses listed in Proposition IV, experi-
mental and analytic methods for test development and score scaling
may exist or be developed which dg not depend on the relative
number of examinees- who receive each’ particular score in a reference
group of examinees. Such methods would yield scaled scores indica-

[27]
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tive of levels of performance on the test rather than 2 compayisont of
relative positions; of examinees in a group. The comparisons of ex-
aminees may be performed as a separate, later step. ' :
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.7y -DISCUSSION _

, y to divide up the discus-
sion, Dr. Lindquist and I did not have a chance fo review each’other’s

- ™ remarks, partly because they wére not”entirely formulated, there was

some delay in receiving the remarks, and partly because Wwe thought

it might interfere with the spontaneity of the discussion.
We agreed that we would choose different topics. He is to talk about

_the basic considerations involved in this problem’and 1 am discussing
the fundamental principles. ' L .
One of the fundamental principles we have to deal with in this
problem of scaling of test ‘Scores is that we do not'have any ideal
scores such as the ones that Ledyard Tucker has been. {alking about.
In practically all cases of tests with which I am familiar you have
much, more information if you know exactly what the response of each
man to each item is than if.you have a simple summary score. fn other
words, we must remember we do not have ideal tests. Presumably Dr.
Tucker is talking about an ideal mathematical model which we will
never have in practice. We may. approximate it in many situations but

for practical purposes it is just something to think about, not seme-

thing that we will be able to use.

For example, if we take a test of history, it is ridiculous to assume
“that one teacher’s group will not learn more about some particular:

types of items concerning Betsy Ross or the Civil War or some’ other
happening than some other teacher’s class. Therefore we will never
have this perfect homogeneity which is necessary in most types of
achievement tests. The one place where we might get something ap-

proaching homogeneity is in some sort of power scale. We have a.
A

power scale in situations in which the items can be so arranged that
if you can do a specific item at one point on the scale, you can ohviously
do all those earlier on the scale. In such scales we do not have any
specifics. Training affects all. items equally. Nothing that happened
yesterday morning or that you read in the newspaper can affect one.
item and not the others, When all these conditions are fulfilled we
have a homogeneous scale.
[29]
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It seems unlﬂcely that an educ:atlgnal test of ﬂus type will be found

" and therefore it appears that this is a model to think about and not
- something for practical use. Certainly such a test will not be found
. of vocabplary, Obviously it is silly to think about a perfect order of .

difficulty of vvocabulary items. They are going to differ in dJEculty

- . according to what you have looked up in the dictionary recently, or

what somebody else has popularized. Similarly for mechanical prin-

ciples items. ‘Specific ‘experience is going. to prevent you from ever -

* . having one of those homogeneous behavior scales. .

The other type of ideal scale suggested by Dr. Tucker involving
lmmogenexty -of opinion - evaluations seems even more remote- from -
any possgblhty of realization. We usyally use as our score the number
of right answers, or some function of this, recognizing that this is ah
overﬁunphﬂtahan We would theoretically be better off to v weight some
items differently. Each of these items is not of equal value and equal

" importance; it cannot be exactly as important as each of the other”
- items in deterrrining . what.we are trying to deten}nne It must be

;, recognized that having the-exact pattern of how each person performed

. pn eacl) item chtams more information than we can get out of any

single score.

“Assummg that .we have a simplified abstraction of this performance
in:terms of a score, what is the fundamental principle for determining .

“haw we should express these scores? It seems to me that the funda-
: rjiental principle governing our behavior here-is utility, what scores

aré going to be most useful to us. This depends on purposes. I would

think that there certainly are; as Di. Tucker said, some purposes for

whiich certain test scores will be more valuable tharl others.
For ‘many types of analysxs and study of test scores such as fnr '

- caleulate product ‘moment correlation coefficients. It is very desu-able

in getting an estimate of the correlation‘in the part;cu.ﬂar population
to have the same shape of. distribution for the ‘scores of the two
variables. In other words, if you have a skewed distribution in one

"variable, you wanga distribution with the same skewnéss in the other

_ variable. This will yiéld the maximum possible correlation between

~another one another way, and so'on.

these two variables. It seems to me, therefore, for a lot of purposes
if we can make the distributions normal, we have more likelihood of
obtaining consistent results than if we skew one of them one way and

C)g the oﬂ:er ham:l 1f we normdlize them from one papulaﬁon and -

[30]
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 find “that they are radically skewed for others, this perhaps wuul%
-siggest that some variationi'in the basic type of scale should be in-\
‘troduced. (O, ST St
. T should like to review the fundamental principles in' establishing N
~“ a'set of scaled scores. The first of these is the reference point. Assum- -
" ing that ypu are going to modify your raw scores, there is no use
~ changing by adding 10 or 15 or subtracting 20 or something-from your
" rawk scores or making some other change, unless you are going to get
* some meaning into this fundamental point of reference. o
One of the most useful scores that we have had has been the 1.Q.,
because of the simple meaning of a score of 100. The L.Q. score has
other difficulties, as pointed out in meetings here in the-past couple of
days, but the fundamental point of reference of 100 has been extremely
useful. We tried to-capitalize on this type of thing in getting a funda-
_mental point of reference for scaled scores. .The 50-point is very
similar to 100 LQ, in ifs fundamental meaning. Similarly, in establish-
~ ing the stanine scale, we have established 5 as a point of reference. .
The second problem is the 'size of unit. It is important that this size
of unit have sorme meaning, Some simple, easily remembered meaning
is desirable., Making the standard deviation equal to 10 or 2 or some
simple multiple of this sort is-useful because many of us dealing with
such_scores remember the unit normal distribution and therefore
** know about- howmany scores can be expected to be as far as two
standard deviations from the mean. This tells us immediately ‘some-
thing about the scores. _ _ .
~"The othér question involved ‘in size of unit is coarseness. In the
scaled scores we used a standard deviation of 10; in stanine’s, we have .
a standard deviation of 2. There are some scales using standard’
deviations of 100, These are 3 digit scores as compared with the one
digit that have been used frequently. I doubt that there are very many.
tests which justify three digit scores because of their accuracy of
measurement and the uses to which they will be put. In the military
services with a day and a halfof testing and 10 or more scores going
into each composite, we still reported the composité on a 9 point
scale. Certainly to put a 15 minute or a half hour test on a 3 digit 1000
point scale seems a little ridiculous. : AR
In some new work which I am doing on aptitude tests, I have
decided that a 27 point scale in which you used the 9 point scale with
‘a plus, mirus and zero would be'a little preferable to the 9 point scale,
For mostfp‘gﬁoses people are hot going to pay much attention to the

[31]
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plus minus and zero, but for some Pu:pcses Bspemally where you

e . are dealing with a group, all of whom are at the high end of the scale,
'; thﬁ mlght have some value ‘in breaking. ties, although reliability of

L v the jcores may not be sufficient to make this breaking of ties of  very

- mucﬁ practical advantage to the- user;

w. . The question of equality of units is the last of the fundamental'
. . prmc;ples to be discussed. The problem of utility is the primary factor
-+ here. We want to get distributions which have as. similar shape to
" other distributions as ; possible and with as much constency of shape or
dlstnbutmn as possible from" one population to another. I think this
involves a certain amount of trial and error. If we find that one
. Pa:tlcula: shape, say the rectangular ’dlstnbuhun as fn;srn percenhles :
results from the fifth and seventh grades rectangular]y also and shnw
__similar consistency from one region of the country to another, I_wnuld
certamly say we ought to use. units yielding rectangular distributions.
I think, as most of us have experienced, this dées not happen. We are
much more likely to get consistency if we have a normalized set of
scores as the basic units. ‘ : :
As EG whether or rmt some element of skewn 55 is important for

C‘ertamly thls field should continue to be Explured alfmg these lmes
Dr.'Gardner has been following. -
L One other point that should be made is that in settihg up these
7 iﬂg scales we should distinguish between ideal properties of scaled scores
1 ~and practical factors of convenience and cost. In planning for:the
battery ‘of aptitude tests which I am publishing shortly, a comprehen-
sive review of all the circumstances suggested the best thing to do

~ would be to have the stanine of 5 represent a random sample of 18-

year-olds in the United States population. Having thought about this
and havmg explored the possibilities .of getting this done through
draft boards and similar means, I finally rejected it. I wish to make it
‘very clear that it still seems the best .thing to do but not within my -

resources. As a practical expedient- we are adopting as the basu: .

reference group Bittsburgh public high school seniors.
Certainly such a reference group is homngeneous and has certain-
advantages. However, we should make it very clear in our discussions
‘ whether we are talking about what we ideally think we ought to have
== ~donie; Tstill think that a random sample of 18-year-olds would be *
-7 bet‘ter That ]ust chd not seem to be feasible to me at the present time,

[32]

Ty : ':-2- 29 - The




Coad

1

Py

T TESTING PROBLEMS —

" I think, in e]c:sing, ﬂ:at we shuuldftzy to keeg in mmd that any
systern of. dEVEIDplﬂg a series ofscores should be for practical utility
and it should be demonstrably more useful to people' who are going -
to use and interpret the scores than the other p:ncedures FAW SCOres

that'are available to them.
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E. F. LINDQUIST -

' - o DISCUSSION
THANE vou, John, for sticking so close to the agreement. This has -
worked ‘out pretty well. I can see almost no overlap or similarity -
between John's fundamental principles and my basic considerations.
~ What Epropose to do is to present to’you a number of what I have
termed basic considerations in scaling educational achievement tests, |
These. are designed to support‘a particular point of view with reference
to the whole problem of scaling. You might say that their purpose,
“so far as this audience is concerned, is to create an attitude ora -
change in attitude; if possible, toward the scaling problem. :
I think it might be well to start off by specifying some of the pur-
. poses of scaling. Perhaps this is so obvious it hardly needs to be said,
but I would suggest that scaled scores are needed for three general
purposes; first, to facilitate comparisons between performances on
. different tests and thereby to provide ‘a basis for computing properly
" weighted composites of scores on different tests. ‘Second, to facilitate
comparisons between differences in performance at different levels
i)r the same or different tests; and, third, to facilitate the presentation .
B normative data, either by incorporating some of thie normative data -
in the scaled scores themselves, or by making it easier to organize
and present the tables of norms. It is much easier to- prepare manuals
or tables of norms if all can be referred to a single reference scale
thap if one has to refer each to a raw scale for each individual test.
Of these three purposes, perhaps the most important is the first
although I am not interested now in arguing the relative importance
of these purposes. ,, . ‘
- Perhaps before going further, I ought to say also that my remarks
“will be pretty much restricted to applications to' edutational achieve-
mént tests, and will not include psychological tests of various types,
aptifude tests, interest inventories, and that sort of thing. I should like
.- * to begin, then, by another obvious statement, defining what I mean-
s - hy-an-educational achievement test. An educational achievement test ..~ .. .
is one designed to régeal differences mong the examinees in the ’

[34]
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. extent to which t,hey have attamed a parﬁcula: educananal objective,
~.or set of objectives. With reference to. that definition, a good educa-
tional test, it seems_to me, must by-itself constitute a complete and
‘adequate definjtion of the objective vg,u;h which it is concerned. That

is-because; as it works out in practice, the test itself so frequently .. -
" ‘becomes the end of instruction, Teachers and principals make it their-

_ business to improve the average score on many of these tests, and - -

unless the things that they must do in order to achieve higher score
averages are precisely the things that we would like to have them do
—in other words, unless the things measured by the test are precisely

- the eglucational objectives to be achi eved—we are going to get into. , . .

serious difficulty. -
A good Educatlonal ac}ueveméﬁt test, then must itself define the
objective measured. This means that the methgd of scalin f?;n educa-

_ tional achievement test should not, be perrmtted to,'determine the
content of the test or to alter the definition of objectives implied in. -
finition of the..

the test. From the point of view of the tester, the
“objective is sacrosanct; he has no ‘business monkeying with that defini-
" tion, The objective is handed down to him by those agents of society
who are responsible for decisions concerning educational objectives,
and what the test constructor must do is to attempt .to incorporate

* that definition as clearly and as exactly as poss;ble in’the examination

Hlat he builds:

" Now, the statistical properties of educational achlevement tests and
of test items are to a very large degree a function of arbitrary features
of .the school curriculum and of Vaflablﬂ features of .the examinees.

Dr. Gardner gave some very convincing evidence of that. I should like -

-

to add just a little bit to it only by way of samples of the kind of thing -

I mean. I have the data on a few arithmetic test items that were tried
out on a very large population of elementary schools in the Iowa Basic
Skills Testing Programs For instance, one of these items reads, “multi-
ply 508 by 8.” The difficulty of that item in the third grade was 4 per
cent—that lS 4 per cent answered that item correctly; in the fourth
grade, 55; In the fifth grade, 84, and from there on it mamtamed that
high level.

Another item reads, “divide 84 by 2” At the beginning of -the thi:d

grade this ltern hasa dlfHeulty of 13 per cent. By the end of the second -

semestar of tbe thll‘d gradg 1t has a dlﬁculty of 57 per EEDE By the

8—.‘3 per L‘Ent
[35]
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" Qne more item: add % and 3.” This has a difficulty below 5 per
ceft in each of grades 3 and 4, in grade 5 it has a difficulty of 5 per
: t, in the sixth grade the. d_lﬁculfy ]umﬁg from 5-to 78, and in the
nE:xE grade lt‘;s 86. '
. Now, what accounts: for theseabmpt changes in the dnﬁculty of the
item? Is it attributable tﬂ some natural change in the nerveus or
physiological matyrity of #he child? Obviously not. It depends only -
upon certain arbitrary decisions that have been made in the organiza- -

tlon nf the schocl curncuhlm The sc:hcmls have demded to teach tlns

change theu‘ mmds There is nothmg maglc about these abmpt -
chariges. : -
Those changes in dificulty occur not only from grade to grade but
‘ even from school to school within the same grade. The item, “divide
. 84 by 2,” was tried out in 12 different schools the same time of the year
““and undér. thé same conditions. These schools together “yielded a
sample of about 600 pupils. In School A, the difficulty of the item was
39 per cent. In School B, it was 6 per cent. In School C, it was 82 per
_cent. In School D it was 100 per cent. From School B to School D,
the ¥ange, in difficulty of this one item was from 6 to 100 per cent.
The item, “subtract 3% from 24” has a zero difficulty in School A; an
. . 85 per.cent difficulty in S¢hool B.
" The item, “multiply 0.24 by 52.4” Has a zero difficulty in School A,
_and 82 per cent in School B, and a 0 per cent difficulty in School D.
Glearly this is because.these schools could not agree upon the point at
which this item was to be presented in the curriculum, and so in one
“school the item was extremely difficult and in another schﬂol it was
" very easy.

The decisions that characterize the differences between these
‘schogls could easily characterize entire populations, All of the schools
in one population might decide to teach one item in one grade level
and all of them in: -another population to teach the same xtgm at another
grad& level. ¢

> methods of scaling educational achisvement tests now béing
considered are based upon the statistical properties of the test or of
the mchv:dual items eﬂnstitutiné; the test with refemrice to a particular

- from normatwa data

“Now, raw scores on some educatlonal achxevernent tests are mean-

" ey
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o ingful in themééli'gs in terms ‘of the content of the tesii For example,
you might build up a test of the 100 basic, addition combinations in

arithmetic, and you might find that a particular student answers cor-

rectly 60 out of those 100 items. That obviously means something with-

 “out regard to'anyone else’s performance on that test. This is what we
~might, for purposes of this discussion, call an absolute meaning, or a

g

" such meanings dé nét constitute scales. You cannot compare'60 out of
100 basic addition facts with 5 out of 20 rules of grammar, or with a
ertain number out’ of a possible number of vocabulary items in

_#French, and 50 on. Even though you have grouped the items in this
respect, you must still attach numbers to those groups that will make

the performance: comparable from group to group. In other words,
‘.. the scaling job still has to be done after this grouping has taken place.
— "+~ - Any-meaning that a scaled score has, in addition to that contained in
the raw score, it has .because of the normative data incorpordted in
the score, and that meaning applies strictly only to the “particular
reference populatiori involved in the scaling process. In-other words,
no scaled score has any fundamental meaning attributable to the scale
itself. Whatever meaning it has, in addition to the kind of meaning I
just discussed, it has because of the normative data ‘incorporated in
.. - the score. ) ) : . )

P _It is impossible to incorporate in any single scale normative data for
more than one reference population. However, in order to intérpret
satisfactorily the scores on most educational -achievement tests, one
must-refer to data for afarge number of different referénce popula-
tions.- The kind of tests we are talking.about, elementary school

" achievement tests, make, that very obvious. You have a different dis-
tribution of scores on the test for every one of thé grades, say, from
the third to the eighth. You have another .different distribution of
scores if you throw all of those grade populations together, which is
the population that we use in effect when we establish a grade

- . equivalent scale. Again, you may wish to interpret school averages,
: and they must be interpreted with reference to distributions of school
averages, not with reference to distributions of pupil scores—and there

again you have a different distribution for every grade, and you have

a different distribution for all grades thrown together.

Furthermore, as has been suggested, you will get different distribu-

tions within the same grade for the same test fram one geographic

__population to another. There are marked differences.in gﬁig;i»_betwaéen
. B T 5 .

Ll
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the distributions of scores for one-room rural schools and the distribu-
tons of scores for schools in communities of more than 25,000 in popu-
lation, on exactly the same test. It is thus possible to identify a very
. large number of reference populations, all of which must be used Yor
satisfactory interpretation of the scores on any of these tests.
¢ Actordingly, whatever we choose to regard as the basic scale for a
test, we must always set up alongside this scale a large number of
~ other scales, or if you prefer to call them that, tables of norms, each
of which is to bé employed for a Eerent purpose. In most, if not
nearly all, practical situations it is cult to determine which, of these
~« L_ purposes is most important, or which scale is really the baﬁ(s scale.
Indeed since the relatiopships among the various scales can always be
' determined,  that- is, with refert;:m:e to a particular pupulatlon it can
- always be determined, or since any scale can always be expressed in
terms of any other scale for that population, there seems to be very
little point in trying to determine which scale is basic. However, it is
usually desirable for reasons of conveniénce to select one scale to be
employed as a reference scale. This is the scale to which the raw scores
are’often tmmediately converted in the scoring process, and in terms
of which the only original record of the scores is made.
WLth reference to this reference scale, from at.Jeast one péint of -
. view—) ‘haps I.should say before presenting this point of view it is *
mot my“own, it is not one by which I would abide in practice, but it
certainly is a point of view that deserves consideration—the best type
" of reference scale for a test is one that is divorced as much as is pos-
“sible from any normative meaning. I repeat, from one point of view,
the best kind of reference scale is one completely devoid ofmorma-
- tive meaning. For example, the scaled scores along the reference scale
for a test might be simply the corresponding raw score expressed as a
per cent of the possible score on the test. That might have some
“absolute meaning of the kind I discussed earlier, but it would have
no normative meaning. It would not-be a good reference scale, I want
to say at once, because there are too many connotations, undesirable
connotations attached to the per.cent score on the test. But the use of
a scale that is divorced from normative meanings has thg very distinct
‘advantage that if the norms change after the scale has been established
—and that does frequently happen—then there is no need to abandon
the scale on that account, or to rescale the test. Instead, all one need
do in that case is to leave the reference scale as it was before, be-
cause it does not depend upon normative meanings, and make what-
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. ever changes in the normative scales associated with it happen to be
. “appropriate, and those changes may affect only somé of the pormative
scales. (.. . L '

. Let me now attempt to symmarize what I have been trying to say.

*. For educational achievement tests—I mean specifically tests like the

Stanford and Metropolitan Achievement test batteries, the Towa Tests,
Basic Skills dnd the. projected ETS tests of ‘basic educational objéc-
tives—the amount of meaning that can be built into any single refer-

ence scale will constitute only.a very small part of the total amount of

..meaning to be derived by all of the test users from those test results.
~ To a very considerable extent, therefore, any so-called basic scale is

prifarily a device for facilitating the presentation of other scales.
The scale value of a given performance on any of these other scales

" will be exactly the same for a given reference population régardless -

- of the-nature of thé reference scale used, because there is always a .. ... _.

monotonic relationship among these scales. Accordingly, the problem

of what size scale, or what kind of & reference scale is to be employed _

with an educational achievement test is a problem, in my opinion,
of relatively minor importance. The major: problem ‘is what scales
should be employed with educational achievement tests, scales in the
plural rather than scale in the singular. That is, what kinds of norms
should be provided with the test, and how and for what purposes
each should be interpreted. ‘ . o
I should like to conclude with just one or two more specific com-
ments with referenice to the proposals or suggestions that have already
been made. So far as these so-called basic considerations are con-
~cerned, T would certainly have no objection to the use of a scale such
as Dr. Gardner suggests. T would only want to point out you might
_have to establish a scale of that kind for each of a very large number
of different reference populations, llcause a scale of that kind estab-

lished for one reference population will not serve all of the purposes

that have to be served, or even a very large proportjén of them.

I should like to point out, also, that comparisons were made by Dr..

Gardner- of score distributions on the’ K scale for different grades.
Now, with the K scale certain assumptions underlying those com-
parisons, The first is that there is a common growth curve, for all of
the tests involved, but what kind of a growth curve you have for a
particular test depends, as pointed out a moment ago, upon what
arbitrary decisions have been made by the schools with regard, to the
_ presentation of those particular skills or abilities in the curriculum.

[39]
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the re vér\rranabxhty \mﬂnn a grada for a partmula: test is degends .
aggif upon these arbitrary decisions. We know, for example, that

. for sixth grade the variability within grades for: arithmetic funda- =~
thentals, in terms of differences between successive Brade med:anséf'

_is very mdch smaller in arithmetic than it is in reading. In the case

af the Igwa Tests Ef Basn: Sk;lls the seventh grade norm hes at the

mentals test, but for readmg mmprehensmn the seventh grade medmn

lies at the 65th percentile in the sixth grade distribution, and for a -

test of basic social concepts which we recently have tried out in Iowa,

~the seventh grade median lies at about the 55th percentile in,the L
sixth grade’ distribution, This is'a terrific difference in overlap from e

grade to grade, a terrific difference in relative variability from grade

---to grade; whieh, it seems to me, is va:ously attributable to dlEerences
in curriculum decisions with reference to grade placement.-

Now, finally, with regard to Dr. Tucker's proposal, I will say very
much the same thing that Dr. Flanagan has said. If Dr. Tucker does
suceeed in finding a number of items that all happen to have the same
fank order of difficulty for a particular group of reference population,
he wﬂl find those items only because it . happsns to be true of the

'school curriculum that the schools have attained some: agreement on

those particular items, and that will be' more or less an accident rather -
than anything fundamentally descriptive of the child. : -
Furthermore, if he does find a number of items of that character,

. thagg, items will not define any of the educational ob]ecnves which

have been handed down by such committees as the Mid-Century
Ggmmlttee on Educatmnal Db]éctwes 1t will be a rnatter of accldent

I would say that whl]E I would be perfectly ””llmg to accept the klnd

of scale that Dr. Tucker suggests, I would not—because of the second
prmclple that I'suggested, that a good achievement test must by itself
constitute an adequate (‘ieﬁnmoﬂ of the Ob]EC!thE with whikch it is con-
cerned—on that account, acﬂept the kmd of scale that - Dr.~ Tucker ..
suggests - *
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DAVID c Nfgc*‘LELLAND ,

EXPERIMENTAL APPROACH

IHE MEASUBEMENT OF EUMAN MDTIVATION AN

. ¢ .
_ WHAT 1 BAVE tn say thls mommg will be sc;)me;:what of a change of
"pace from what you have been listening to, since I approach the
‘measurement problem from an ‘experimental pmnt of view rather than
"~ from the traditional testing point of view.

‘I should like to review first the different ways in whlch psychologlsts' '
" have attempted to measure motivation in the past. In the first place,
~ the mmgle?t\way, appargmtly, to measure 'human motivation is to ask
» a subject how motivated he is for something or other. The psychologist
 always starts with the simplest approach: just ask the subject. Of
. course, we psychologists did this and we did it elabm-ately We did it
by setting up self-rating scales; we drew graphs to shows the normal
' distribution, and we urged the subject to follow the normal dis-
 tribution ‘or put *his check marks in some kind of a pattern, but funda-'
menta.lly the methﬁd mvolvss smnply asKing the sub]Ect how motivated

. heis. ‘

I do not need to tell you, I think, what the d%eulh&s with this
approach are. One of the major ones is, of c:aursaﬁbat subjects have -

. different subjective standards, and if you ask them how motivated they
< are for ghlevement, each one will have a different idea of what intense
" .- achievement motivation is, so that when ynu try to compare their
self—;udgments you get “hash.”

#m o The second approach is, if you can’t ask the subject, then ask-some- -
" body else how motivated he is. Of course, yoir choose somebody that’ i

. knows him fairly well, presumably, like. a teacﬁer and 'you get the .
 teacher to rate the pupil on how motivated the pupil is: If you don’t -

» , think teachers are capable of doing this correctly “or validly, yow ean .
woims e, 05k &-clinical- psychologist, who, may study the person for several . '
. weeks, or even several years if lie is a psychoanalyst, and then get him _
& ... to make a rating as to how motivated the person is for achxevsment SRR
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A;ld I sqpposa if theﬁimcal psychglogist dﬁE not feel he is capable of
aomg it, you can always ask a psyehlatnst whase ]udgment may be
~ even better. A
- » '« But again I do not need to tell you thie d;ﬂculties w;th this metho-
’ dological approach. Oné difficulty is circumventeds ' you'ask the same,. |
" judge to judge several people, he can more or less keep his standards % -
- the same, so that you do not have the pmblem of shifting norms quite '
. as badly as you do if you ask the sub]ects t6 rate themselves. But other
«difficulties arise, For example, it is'not exactly clear what the judge
is judging, just what his deﬁmhrm of the motive is. His. definition
isn’t always communicable,
The chlef objection' to. thi ;Pro'ach is parﬂy practical and parﬂy
tworetical. Practically, I do. not think that judgments of motivation
“have proven extremely fruitful in predicting performance, and I sus-
* pect that the reason is that thé judgments are not pure -enough, Too
" many factors are taken into account in a clinical ]udgmen*:) that it is
-difficult to tease out precise relationships with performance. This
¢ difficulty ties in with the theoretical objection that I have—an Db]ECthﬂ
: whn;h can be l.ughhghted by comparing the process to asking a groug, 5{.’ o
of physicists to measure temperature. by pooling their judgtnents as oy,
" how hot it is or how cold it is. You can-undoubtedly get a reliable’ -~
: estimate, that is, you can get- an agreement this way,ibut it isn’t exactly
. measurement, 1 have always been interested in pushing our measure-
: ment of motivation more inithé objective direction.
- < A third way of measuring: mmtwahop, at lgast achievement motiva-
tion, which I am chiefly concerried with'heré this morning, is to look
. -at behawar=thls darling of American pysc'imlégy behavior. It is what '
the person doe;that counts. It is not whaﬁ hei thinks, feels, or believes;

.1'

I

% . jt is what he does, and if he works hard, hé has a high ac:hlevement ’ f’ . |
o motive. Why rot use that as a simple method of measuring motivation:. ’
‘* . how hard does the pupil work? Well, again there are difficulties hera

" “Theoretical psychologists tell us that performance is determined by
'mdre Ear:ibré than just motivation, so bhsgt # you use perfnrmance asan
mqhvaﬁor\, you get a ]f)t of: chgx; _thmgs mlxed in ﬂlEIE, too, -
" such ‘as’past learning, intelligence, ote- A ,
' sﬁaus fc)r mohvatmna] théary, is this: 4 f)é?scsn may work hard for

_:w n-ie&, hat hecause he has a. lugh aghlevemgg:t motwe So perfcrms ‘
} can hever Iirove a very adequate method f}f measurmg aclueve— o
e mént miotivation, pet se. - L
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A - when wé began our‘research on th

"A,values what a person

' Sﬂ, the reasonmg runs\

W:th thls bae.kgrmmd T want fo iﬂ’ diicg;

of hindsight than they are at the tim ssure you that five years-ago

.other measurement ,methads,

go through this step-by-step analysis of

. reject them, and then, choose the one I ai going tu’ﬁesgnbe to you. It
~ happened much more’ accxdentaliythan ‘that, but now that we have
"done it this way, our Tine of reasoning 1boks , sensible to me.

-What we did was to do confent mmlysgs aﬁmmgmatwe behavior or

* fantasy. ( 1) Whygdxd we choose fantasy .or Jmagmatlve behavior? I -
‘use fa.ntasy for my “clinical fnegds, ;‘mﬂ

hands of the psychoanalysts have led to very frmtful andlprodu(:hve
‘ ,glyses, If yQu stanﬁ GE anﬂi )

e :-by saying thgt it IEaHy deals primarily w1th rnotivatlon Freud was not
'im learning or problem solving. in the great
e was much more interested in mgtivation, and -
I think the. reason is partly methodological. What F reud:stutlied was .
- not- problem-solving, not learning, not how you get a pencil through -

particularly intereste
American trachho 1 |

a maze; instead, he studied fantasy—free.associatiop—~and. because he

“studied this type of b avmr 1 thmk he arrived at'a motivational typﬁa .

of theory. '

So we took this j lead and, of ?:Durse we Had the Suppm‘t of the
~long Murray tradltj@ ji
: ful motivational

4t Ha 'ard ;whlch had shown some VEI}P*fﬁJlt-
[yses basefl on fantas,y

' One might discus§ here why fantasy should prnv;de a gcmd index nf
motivation, but I will ﬂot try to doit; it would lead me too far afield.

ey ’Ifhe sort. Df“argume 'l’t y‘tru make 1§ that: fahtasy is not influenced much

1) knowledge It is not much influenced by

by . factud} statemets, “J
ht tc: say m a test as he dmzsn t havc a.very

the methud of measurmg .
. mnuyanonﬁﬂt we. have adapted, I think.more or less by accidentyI
- must tell you that a lot of thipgs become clearer in the cold clear light

jement mohve we did not

;ag;lri‘atwe behavmr asa

fi A
asyHat. it has 50

: asy
- '_"50bv10usly worked." Psychnlnglsts have had a ltmg history; in the chrgcal .
~, field in . which free association, fantasy, ‘and- dicam. amalysis -in the

_ the c‘:mly thmgg that is left to determine his %
- respcxnses is mohvam;m by a pmc:ass agsg:gdusmn At any rate, we use ..
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just a more systematic way of making a judgment. The usual way of

treating a Thematic Apperception Test record is to have a judge read
the whole record and synthesize his.impression of it into a rating. Well,

' from my comments earlier about the complexities of such ratings and

* .3,

- what goes into them, you can see:that I would want to move in the:

direction of 4 more objective nose-counting operation, A good analogy
‘which I have often hdd clearly in mind is the process,of making blood
counts such as a medical technician makes: you get a sample of blood
under standard conditions, you put it under a microscope with a' grid
over it, you count.the number of red corpuscles and white corpuscles,
ete. N . R

Our approach is somewhat similar: you get a series -of thoujzht sam-
ples, or samples of imaginative behavior, and then tlevélop a.categoriz-
ing or classifying system. Then you count the number of times that a

* certain imaginative element appears. The. operation is a simple yes-no .

ce—the' imagery is either

dichotomous type of thing, presence, abg
there or isn’t there, like the white Er;srpus'cl‘g;
procedure, 'We need three things: first, we need a inethod of collecting
.+ thou ht samples. Here we modified the Murray TAT technique by
- obtgihing brief written stories from subjects under group testing con-
dititns. In this way we can test as many people at once as you can get
_into'a room in,clear view of the screen on which we project the pic-
tures, in fesponse to which the subjects write their storiés. So it is a
group- testing procedure. We’put a short time limit on the story, be-
cause we didn’t want to give people extra credit for vérbal fluency.
Since some people obviously can write long stories and others can only
write very short stories, we limit the amount of time to around five

", Well, so much for background. Now a little ‘more in détail about, the

minutes. In this time we obtain a kind of standardized thought sample

averaging around 90 words in length.
~ Secondly, we need a-method gf scoring for the achigvement motive.
I will refer to.the achievement motive in the Murray tradition as the
need for achievement or more briefly on achieybment. We need sev-
eral things gs prerequisites.for a scoring system/First of all, we need
"a criterion of achievement imagery; we have to ‘teeognize the white
~ blood corpuscle when we seeiit;'so to speak; we have to recognize the
. achievement imagery when it is there. We developed by a method
which I will desctibe a little later, a scoring criterion which can be

. "briefly summarized in this phrase, a kind of adatch’phrase that"we use:.

“competition. with a standard of excellence.” Examples of.it ‘can; of
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- course, be multiplied. A person wants to do a good job; he wants to
beat somebody else. These are the two types of standards of excellence
« that you find, the same standards that golfers use in match and mgd‘al
play. In match play you try to'beat the other guy; in medal play you
try to beat par. Both these types of standards are included under our
scdring criterion of “competition with a standard of excellence.” ’
Next, we need a set of related categories: Having got the imagery
criterion, we must be able to identify other thought elements relating
to this central category. Here we tried very hard to get a related set
of categories that had some theoretical sense, that hung together. To
“do this we simply followed the standard description of the problem- -
solving behavior sequence that you find in any elementary text book,
e.g., the process of adjustment. It i$ usually represented with an arrow
for the motive, with a rectangle for the obstacle which the person goes

around to get to the goal (represented again by a “detour” arrow ), etc.
We defined subcategories for each part of this behavior sequence. I
will not go into more detail here, because I assurfe that you are not -
interested in the detailed definition of these subcategories.
Thirdly, we wanted a method of scoring that was, as I said earlier,
_as operational as possible, as simple as possible, so that it could be.
readily communicated and readily used by scorers. Here, of course,
the ultimate test is scorer reliability, the ease with which you get high
agreement co-efficients between two trained scorers. We succeeded
pretty well. Our agreement coefficients ran around .90—.95 for scorers
- judging on different occasions if they were well trained. Triining, in-
cidentally, takes a week for some people, longer for others. There
seems to be an ability factor involved”in ease of learning to score
such records. If somebody can tell me what it is, I would appreciate it.
Fourthly, we need a scoring.system that is as economical and simple
to apply as possible. You may ask at this point why we didn’t use a

multiple choice system so that a machine could do the scoring instead
of a human being. It is obviously much more expensive to use a human
being and much more tedjqus,  when you have got hundreds and
- hundreds of records to scofé. The answer is, of course, that we would
like to use a multiple choice test but it doesn’t work, and if any of you

want to go out and try.it, all L.can $ay is, more power to you. We have
tried it and it has just'riever worked. The same seems to be true of the
multiple-choice Rorschach: Some day we will know why multiple- -
choice projective tests don’t work. Now there is just plenty of practical
‘evidence that they don’t. It may be because multiple-choice introduces
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areality factor which tends to minimize the meﬂrtanca of mativahonal‘ .
determinants of perception (see. a recent experiment by Crutchfield’ ~
and Postman in the' American Journal, “Psychology on the eﬁécts of
hunger on perception”). ' )
In any case our scoring system is not so tembly meﬁment and un-
Econgmleal It tums out that a tramed scorer, if yau can keep Him at
,,,,,, vithout
strammg hlﬂ'lSE].f and this means 1f .you have ten scorers, you can
score five hundred a day. It is practlcal in other words, It takes about

‘a minute to score a story, 6r five minutes to score an individual record,

which isn’t excessive,
So far we had a method of collecting the thought samples, a method

*‘of scoring them, and next we needed a method of arousing the

achievement motive experimentally. Here is where we took a new step
in the testing field, I believe. That is, we argued that we did not want
to have an a priori scoring system. We wanted one that reflected sen-
sitively experimentally-induced changes in achievement motivation.

So we began with two groups of subjects: roughly, a control group
and, a group in which the achievement motive was aroused. Qur
method was to compare the imagery in the stories written under
neutral conditions with the imagery in the stories written under
aroused conditions, We found shifts in achievement imagery. Students

- wrote different kinds of stories under these two conditions, and we
sused these differences to arrive at the definition of achievement
* imagery which I gave you earlier. Note the importance of the ex-

perimental variable in arriving at our scoring system. We used only
those imagery categories which increased in frequency when the
motive was aroused. In fact we redefined our categories so as to cap-
ture as best as we could the differences in stories written under “con-
trol” and “arousal” conditions.

Now for the payoff, if any. You may well ask: all right, you have
demonstrated that imagery in stories changes when you arouse

achievement motivation, how can you use this to measure individual
differences in achievement motivation?
We took several steps here to se& whether we were able to measure

individual differences. First, we did a very simple and elementary thing.

- Having decided on our scoring system based on the categories which

- increased when the motive was aroused, we simply summed these

characteristics in a given person’s record. Suppose a person writes
@ght stories: we went through and scored each story separately, ac-
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’the d;Eerent types Gf achﬁevemént imagery whlch appea;ed in his
eight stories and got his total score. People varied enough in this total
score to give us a reasonable spread and we could begin to relate
individual differences as measured -in this way to other types of be-
havior. The basic assumption is that if a person shows a lot of the kind
of achievement imagery which appears when the motive is aroused,
he must have a strong achievement motive.

To what other types of behavior did we relate our achieverhent
score? First'and féremost, as you might expect, we were-interested in
knowing whether the achievement motive, if measured in this way, was
_related to performance. That 1 suppose would be the first question
“any of you would ask: do the students with high achievement motiva-
tion work any harder? It seems logical that they should. Our first ex-
periments in this field were done with laboratory tests. If you take a
simple test like adding two place numbers and give college students a
' ute repetitive test of this sort, you find that there is a very
significant difference between subjects with high achievement moti-
vation and those with low achievement motivation, That is, we found
that the ones with high motivation had a higher output of anthmetlc
problems; they completed more of them in the time allowed.

Secondly, if you take a more complex task, like unscrambling words,
which is a relatively unfamiliar task as compared with adding two
place numbers, you find that while the people with high and low
achievement motivation start out at about the same. output level,
the ones with low motivation do not improve during a 20-minute test

. period. Those with high motivation do improve, so that at the end of

the test period they are turning out more work per unit time than they
did at the beginning. In other words, they are sufficiently motivated to
learn new and better ways of unscrambling words. °

I suspect that some of you will be.interested in whether or not this
measure of motivation is related to grades. I am going to leave that
until last, because it is a complex question, and treat it separately.

Let me go on first to other types of behavior in the laboratory to
which this measure of motivation is related. Take memory, for ex-
ample. For years the problem of the better memory of incompleted
tasks, the so-called Zeigarnik effect, has been something of a puzzle,
at least to some psychologists. Why are incompleted tasks remem-
bered better? There have been, as you know, some conflicting results.
Sometimes you find this effect and sometimes you don’t. We found
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that one. of the variables correlated with better memory for incom-
pleted tasks is achievement motivation. Subjects with high achieve-
ment motivation have a better memory for incompleted tasks. Subjects
with low achievement motivation gencrally have a better memory for
completed tasks. They remember their successes, as it were. They are
a little bit defensive about this, The ones with high motivation, on the
other hand, apparently regard the incompleted task, as a challenge.
They want to recall it so that they can complete it. They think to
themselves, so to speak, “If I had only had time to finish that. If that
guy hadn’t interrupted me, I would have finished it.” . F;

Or take level of aspiration—something that you would think mo-
tivation should be related to, Here again we found a relatfonship,
if you rule out reality factors. That is, level of aspiration, as most of us
have assumed from the beginning, is partly determined by wish factors
and partly determined by reality factors. If you ask a’person what
kind of a grade he expects to get in a course, he will be determined
partly by his past performance, by his previous grades in this course,
and also presumably partly by his need for achievement.

We found if you just correlate the achievement motive score with”
level of aspiration, you don’t get any correlation, but if you do it when
the reality factors are minimized, or are in conflict, when the subject
doesn’t really have any basis. for saying in reality what he will do on a
certain test, then you get a very significant correlation with aclfieve-
ment motivation. This, of course, is exactly what you would expect.

Take perception. We have done experiments on the recognition of -
words with the tachistoscope, and we find, as one would expect, a cer-
tain selettive sensitivity. The ones with high achievement motivation
recognize words relating to achievement more rapidly.

Let me just mention two dthers. I could mention a gfeat many-more,
and perhaps if there is time for a question period, you can ask me about
them then, '

A very popular test nowadays is the F scale, a measure of Authori--
tarianism. Roger Brown at Michigan tested to see whether achieve-
ment motivation was related to the F scale. I must say I did not expect
any relationship, but to my surprise, he found one but it was inverse.

“That is, students with lower achievement motivation are generally

higher on the authoritarianism scale. I think you will see why this may
be so0 in just a minute,
Some of -you are familiar with the Asch judgment experiments.
Typically he presents three comparison lines and a standard line to
[48]
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> :
six stooges and one non-stooge. The six stooges all say in succession
that one of the comparison lines is the same length as the standard,
when it is obvious that it is really longer. So this places the non-stooge
in a conflict situation.. He has just heard six other students say that
these two things are objectively equal and it is perfectly plain that they
are not equal, So what does he do? Well, under these pressure condi-
tions, about a third of the subjects, e.g. college students, fold: They

 yield to social pressure and call out the wrong line, :
Asch has wondered why some students yield and some do not. We
found, quite surprisingly, that the non-yielders, the people who- re-

fused to yield under this pressure, are the ones with high achievement
motivation. There is almost no overlap in n-Achievement scores of
the yielders and non-yielders. -

A reason for this can be found in our research on the origins of
achieveméht motivation. What kind of home background, what kind
of childhood training is characteristic of the people with high and low
achievement motivation? A very nice thesis has just been completed by

Marian Winterbottom at the University of Michigan on this problem. -

It begins to explain how some of these things bang together, She was

interested in the number of demands and restrictions that parents -

‘placed on their children, and at what age. She chose sons aged 8 to

10, and she interviewed their mothers and gave them questionnaire

~ schedules to §l1 out.

What she found, to make 2 long story very short, is that the mothers ;

of children with high achievement motivation made many more de-

mands for independent decisions earlier than those with low achieve-

ment motivation, Fgr example, consider ag item she actually used,
“Do you expect your child to learn his way arourid town by himselff”

"This is one aspect of iﬂdﬁPEfiﬁe training. All the mothers said they -
it the mothers of ‘children with high -

did require this of their sons.™ )
achievement 'motivation said that they expected: the child to know

how to do this before the age of 8, which happened to,be the median:

age at which the distribution of expected ages could be split. These
mothers required more independence earlier; in other words, there was
great pressure from these mothers for independent activity of various
sorts—crossing the street by oneself, making friends, doing well in
school, ete. All of these independence-training needs secmed to be re-
quired earlier by the mothers of sons with high achievement motiva-
tion. So I think you can begin to understand why the products of this

kind of parental background would stand out against the pressure of
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the group in the Asch experiment, why they would be more at the
democratic end of the Authoritarianism scale. And vice versa: you
can see why'the ones with low achievement motivation coming from
a more protected background, would tend to be more dependent on
other people of authority; why they would be willing to follow the
. erowd, even when it is wrong, and so forth. I need not elaborate.
. Now, to turn to my last point, namely, the problem of predicting
~ judgments of performance,’ This is a long way of saying “predicting
-.grades,” and I chose the long way on purpose. Predicting judgments
- of performance is no mean trick, as most of you know. I do not regard
it as especially difficult in this case to predict performance, but to
predict judgments of performance is quite a different matter; it is the
criterion problem with-which you are all familiar. :

Actually, we have done a number of studies of the relationship be-
tween n Achievement score and grades in high schools, colleges of all
sorts, and our correlations are sometimes high and sometimes low. I

«remember when we first ran this correlation, for a college sample; it

" ¢ame .51. We were so elated that we nearly sat down and sent a tele-
gram to Professor Terman saying “Forget about your mtellxgem:e test;
we can predict grades better with a 20-minute projective test.” Well,
it is a good thing we didn’t, because we ran the correlation on another
sample and the next tinfe the correlation was zero, A healthy correc-
tive fcnr enthusxasm the repgatad expgnment!
Testmg Serviee will strmghten us out on some > of thesa thmgs 1 hnpe—
there is a median correlation of n Achievement with grades in the
20's with intelligence partialled out—significant, but nothing to get
terribly excited about.

Let me mention what I think two of the main problems are in get-
ting such predictions of grades. In the first place, how much does the
criterion, namely, grades, depend on motivation in a particular case?
We have found a' case—and I am sure you know of such cases—~where
the .correlation of Otis 1.Q. with high school grades is 0.90. Can you
expect any correlation of grades with motivation if this is so? You
may find one, but you certainly arent going to add anything to the
prediction of grades that vou get from the Otis 1.Q. alone. Maybe the
teacher just looked up the mtglh%ence test scores and graded accord-

—/f ingly. .
How much does the grade criterion depend on motivation? And how
much on the teacher’s idiosyncrasies? Langlie and others showed

[50]
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mrenty-ﬁve years ago that grades in hlgh schcol at any rate, and I
suppose in college, are correlated with teacher judgments of other
‘personality characteristics, e.g., attractiveness, physical maturity, and
nther characterlshcs Df that sort, So there is cartmn]y 1mpu1*1t’y in

formance ;tself
The other Pm};lem that has been very puzzling to me is whether -
or not it is really legitimate to parcel out intelligence, The normal way -
of proceeding is to correlate n Achievement with grades, intelligence.,
with grades, and then parcel out the correlation of intelligence with
n Achievement. Theré is always a positive correlation between
achievement motivation and intelligence, and there ought to be, it
seems to me. Take the extreme case. Whatever the native ability of a
person, if he has no motivation to learn, he is not going to get a high
mtelhg&nce test score. So it seems to me there ought to be some cor-
, relation between achievememt motivation and intelligence test score.
There are two places/ where motivation enters into an intelligence
test score: one in the accumulation of knowledge which he shows on
the intelligence test or achievement test, and the other in the attention
- hegives at the time he takes the test. We know that people who have
high achievement motivation will actually do better in the testing
“situation: So thére is an' intertwining here of achievement motivation
~ and the intelligent measure. Is it fair then to partial out LQ. in relating:
motivation to grades if we know motivation also determined the 1.Q. *
to some extent? If we' do, we are eliminating part of the effect that mo-
tivation has on pErforn‘lance ‘If we don’t, we can be accused of s:mply '
finding a correlatejgf 1.Q. which therefore ought to predict grades to
some extent. It i€ a~difficult problem to think through—the relation of
motivation to pe}'f rmance and intelligence, but these are our con-
tributions to it £o date.:At least we think we have a method of measur-
» ing motivationwhi® simuld pmvxde plenty of food for thought.
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PARTICIPANTS
PHILIP AsH, EDWING TLEMMING, CHARLE%R LANGMUIR Davip C.
McCLELLAND, JOSEFH ZUBIN. ‘

Dr. Zusin: 1 believe we are all deeply mdsbted to Dr. McClelland
for a very timely discussion of a problem that is faf:ng research in

" personality. I have but three comments. #

‘First, about the technique. for eliciting achlev mEnt motivation
which was used. We were not told exactly how it/was done, but ap-

parently it had something to do with the introduction of incentives
fnr achievement in the one group and.no such indentive for achieve-
ment in the other group. Of course that is-a very school-like situa-
tion, and one wonders whether that kind of experimental eliciting of
mutlvatmn bearq a hl&h degree of” relatmnshlp to ftha “ﬁde v:mely Df

'Spf;c;t of mntwahnn but that it encampasses the entire variable that
we regard as achlevament motivation is doubtful; On the positive side,
when one begins to tackle such a field, it is good to separate out the
different facets, but whether the kind of achievement-motivation elic-
ited in school is very important for achievement-motivation in life’
remains a very Jmpnrhnt question.

I also wonder whether the very simple test he used_as an indication
of motivation, namely the increase in rate of simple additions under
incentive conditions, had pr;vmusly been used by the Character Edu-
cation Inquiry and by the Spearman School, for the measurement of
motivation—I wonder whether that might not give as.good @ correla-
tion with degree of achievement motivation present during the experi-
ment as the dissection of the person’s imaginative production on ‘the
TAT would yield. -

This very simple task of simple additidon may give you as much as
the more complicated analysis. - g

As to my second point, the tegzhmque ut;llzed by Dr. McClelland

. essefitially consists of utilizing derivatives of the projective technic

method. This is a very worthy derivative. We have been able to demon-
[52] |
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- strate not long ago in our own laboratory that when content analysis on
" TAT-like pictures are used tachistoscopically in the specific focused

situdtion involving interpersonal relationships and the contents of the
response for that particular variable are scaled, we find tremendous
differences between the performance of: individuals who are normal,
those who are neurotic, those who are chronically ill mentally, and
those who afe only in the early stages of illness. The idea of using
derivatives of the TAT or of other projective technics in a motive-

‘foeused manner and then scaling the results along the dimension under
investigation is a very worthy one, and it has been applied not only

to the TAT, but also to the Rorschach. Dr. McClelland’s findings add
much weight to this approach.. 7 v
For example, when the content of the Rorschach is analyzed on
specific scales for measuring dimensions of content involving such
variables as cheerfulness, anxiety, sociability, ete., significant correla-
tion is obtained, -whereas as you know, ordinary clinical scoring of
the Rorschach gives very low correlations with such personality, vari-
ables. Thi¥ whole method is part of a very healthy approach of trying

“to make sense out of the chaotic field of projective technics by singling

—

out particular segments and focusing 5ttenti0{1 on the particular per-
formance related to that segment. _ :

The third point, and I think Dr. McClelland will agree with me, is
that he has defined motivation in a very narrow setting. He has limited
himself to what you might call, for lack of better terms, rivalry and

Ecampeﬁﬁ‘cn, competition with norms, rivalry with others. But there is

more to motivation than just that. Certainly professional motivation,
if you limit it to these points of view] gives you only a very small part
of the picture. What about 2 operation as a motive? What about curi-
osity as a motive? What abfout altruism as a motive?

All of these motives /are lost in the particular sector that Dr.
McClelland has selected and I do not mean to say that therefore his work
is not of value; it is of tremendous value. I believe however, that we
should not be surprised at the low correlation between school-achieve-
ment and his achievement-motivation score because he has not meas-
ured motivation in all its aspects; he has taken two aspects of it which
perhaps unfortunately the American scene stresses unduly. The other
aspects of motivation may not be as strongly developed in the average
person in our culture, but that they do form at least part of the achieve-
mient-motivation of many people cannot be doubted. Perhaps finding

tests for measuring these latent motives may hasten their development.

'
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Dr.\McCreLtaND: Let me make. one comment. I am frequently
accused Df not dgmg thmgs that I dulnt mtend to da in dlscésmns

N mc»hvf, we dldllt intend tn Alsn thare are lcts DE cher rnc!tlves that
certainly can be measured, using the same method. I perhaps should
have made that clear. I think the method that we used here of concen-
trating on one motive—and I would. even agree that it is one aspect
of one motive—is one that can be generally applied, and I thmk that
is the main significance of what [ said here today.

We intended to deal only with one aspect of motivation, and I think
that the final test of whether that aspect was worth toncentrating on °
or not is contained in the“twenty or thirty relationships that we hédve
bq‘t{veen it and other important variables. Thqt is the ultimate test of
the usefulness of any analytic approach. ~

I remember when we first started doing this five years ago—six years
ago. now.* Dr. Rapaport said substantially the same thing that Dr.
Zubin said. He said the motive you arouse in the laboratory has noth-
ing to ¢do with achievement motivation in life; you are wasting ycmr
time. I am glad I didnt hsten to him.

Dr. FLemMinG: 1 want to ask Dr. McClelland whether he has cor-=
related this achievement test with practical achievement in the work
situation, such, for instance, as the achievement of salesmen.

. CaramMAN BENNETT: I take it you all heard the questipn. Dr. -
McClelland says the answer is no.

Mr. Lanemum: Could Dr. McClelland give us any information about
the variation in his measures of achievement motivation under different
conditions of arousing it, or over an interval of time in successwa
tests of‘the same md;wdual? . :

Dr. McCrerranp: This is a complicated question in a way. The
stability of the achievement motivatign measure as we now use it is
not ordinarily high. People who are’u }Qgﬁ\ to scoring intelligence tests
are going to be alarmed at this. If you retest a person weekly, or six
months later, you do not get as high test-retest or reliability cofficients
a$ you ought to get, at least as we are used to thinking you ought to
get. That is, they run probably as low as the sixties and seventies
rather than up in the eighties and nineties.

There is another way of looking at the problem. It involves the C
[ - whole question of the relationship between validity and reliability.

' The other way of looking at it i$ that if the measure was stable, or
; { more stable, it probably wouldn’t be as sensitive. In other words, in-

ILIE : [54]
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~ studies done that are a little it
_ University of Maryland, Fidld-did

.ences. 1 havent m&ntmned the sex differenc:
. test: 'Iﬁéy arévery ‘markedly dependent on the

mnsmally -motivation is somethmg which does vary probably more
from day to day and week to week than-intelligence does, . since we

more or less assume that intelligence is something which remains rela-

tively stable over time; at least we try to measure it in a way which
yields stability, Motivation, on the-other hand is something which I

—~would say m!:rmsmﬁlly varies more,

Dr. AsH: 1 have a question that relates to one askéd prevmusly

I gather that in its present form the test has not been used in the
* industrial situation, but I wonder, first, whether as it is wsed now, or -

as it can be used now, it might be appropriate . in’ industrial testing.

" My second gueé'ﬁgm wou]d be, has it -been used to: observe relation-
ships between need achievement and. giich variables as leadership be- %"

havior and group acceptability, fﬁr example, in line with the wnrk
done by'Shartle at Ohio State. :

Dr. McCreLLavp: My answer is no aithnugh there were some
levant to this problem down at the
\ study on the effect of social rejec-
tion on the n Achievement score and he found very serious sex differ-
Whl[.‘h appear with this
typse of arousal, and this
supports what Dr. Zubin said earlier. I agree with most of what he
said. It is only that I was trying to do something different. T am afraid
I sounded as if I did not agree with him..I dp,

3, because we know that
different arousal conditions will Emducc difffrent effects, angd the big
sex difference is a.major case in ‘point. For example, thelachmvement
motivation score of women does not increase under our normal arousal
conditions. We thought the women were very refractory; we tried and

tried it, again and the men’s score increased every time, by our’ scﬂrmg

_system, but th women’s score didn't.

Field, at Maryland, did a study in which he rejected both men ‘and
women. That is, they were told that there was going to be a sort of

" popularity poll and that they were going to learn the results of it. He

handed them back shps of paper on which it was clear that they werc
in the group or out of the’ group, rejected or accepted. Now, under
these conditions, the women’s achievement motivation score went way
up if they were rejected. After we discovered this, we found that Else
Frenkel-Brunswik had shown this years ago in her motivation study
in whlr:h she found that hlgh ﬁc;hmvt'mew motlvatmn B8 ratc(l hy

mgj and t,hmgs of thlS sﬂrt W1th thL social F_szd‘; of the achmvEment

T[55]
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- ‘motivation, whereéas: m meh 1t is mnre connected \ﬂth leadership antﬁg T
intelligence ‘(the factors referred tij in our normal arouspl cnndltmns) ‘
Apparently it doesn’t threaten a woman nearly as much to ea]l
umntelhgent as it does to call a man unintelligent. . ‘ ST

ve greéatly . cversn’nphﬁed the nature of the achmvamé’nt rnntive

I wari to say that. I am afraid my eatlier remarks were not’as, seric
as they should have been: There are all kinds of achievement mbtives:
We know, for example, that theré’ are some people who are CBEIEC‘— ,
terized primarily by a hope\of suéees s,"others by a’fear of ‘fzulure L.
did not have time to discuss all these variation o

There are some whose achievement rotivation is focussed on ath- S
letms or playing bridge; or being a Don Juan. So I certainly have to
agree with Dr. Zubin that the motive is much more complicated than .
what our simple, over all index shows, The resmrch prohlems rcmam- o
ing are very great indeed, : B
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s+, WHAT ABOUT THE SAMPLING? -
.- ;% ABIT OF PSEUDOHISTORY =~

I 'sueposn all of you are well awafefbflaéﬁ fact, that the sampling
- methods that our polling’organizations are u§ing this year have evolved
- from quite primitive:beginnings. First of all, of .course, there was a
_ plant life period or stage in which a-newspaper reporter asked the
" .people he found around him how they were. ghing to véte. He sent
out hié roots like a plart and got what he could from the spot where . -
he happened to be.'Then came. the dinosaur stage, the huge mail Ty
: canvasses of ten million or more post-card ballots that were sent out . -
= by-the “Literary Digést’ and similarsurveys made by other publica-
tions, ending up in the ‘swamps. They were bogged down by the mere
_size, and if anything they proved that size alone is not sufficient for

.t survival. . :
[ 4
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Next, if we can jimp & million years, more or less, came the dawn -
of civilization, and with it.came men who had at least thd rudimentary,
beginnings of an, alphabéff¥Thoy roamed over their hunting grounds,
capturing big, lumbering, elepharits and stocky, stubborn donkeys in ‘
~ order to put on a great race. They laid heavy befs on the spectacle :
and géve odds, and everyone tgild to dope out ‘the outcome before-
hand so that he could bet on a sure thing. e _
They took their Primitive alphabet and marked the fatfbst animals
A’s, the good and plump ofi#s B’s, the middléweights C’s, and the
~ scrawny ones D’s, so'they would Have a fair mixture of economic levels
"*.and bave a good race. In like maser they gathered a proper mixture
“.'of males and femalés, old and young, cave dwellers and denizens of ~
the forests. They did this every four years and they had great fun.
"But'in the end it %vailed them naught, for after they fourished for a® |
. while, they grew too bold, and in 1948 B. C., they plunged with the ™
. biggest bet of all time. And when they lost hgir %‘g?‘ls,and all their -
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oo "TESTING PRDBLEMS .

fal]uwmg had likewise there arose a great wm]ing and a 1oud cry,
“Oh, what have we dnne or Ealled to do, oh Lady Lur:k that you L

the 50 ’thsayers saicl, "You were not careful enaugh‘“ in most uf what
you did, and you should have done much that you neglected to do,
but most of all, you didn't pay attention to Mother. History, or ]eam
your lessons about the probable error,jand the Jast minute § i]ﬁt and
~ the mysterious ways of the undecidedand evasive, and the wiles of
. the editor who wants you tq do your stunt way out on the limb, and- ,
the heartbreak of the photusﬁmsh And they went away s .and L&
.. , repentent. - ) R i
;. "Well, now, the year has come around for the next race. The palls_ters ; I
" have maﬂaged to gather the animals again and all the followers of . :
: M.Otber History are ‘asking, “Will they go off chasing Lady Luck ° o
g ‘$eain? Have they Tearned theig lesson? What about thcse pltfa‘]ls? B B
Wiaat about the samplmg?' , Ce

e,

; f‘-; . Well, now fellow cave dwellers, no one can tell whethezr the Emlisters e
will tag after Lady, Luck until tomorrow, or perhaps Munday morning o
- when the final call comes for placing the big bets. They say they won't - & ..
be betting this time, maybe never. Here (holding p ‘a Iettﬁr) one nf :
. them says. “Us? We are not predicting.” ~ A o
They hope that other people won't use their reports as:a racmg fu:rrn I %

* and lose money on foolish bets, but still they say,“We will tell you all;: -
we knﬂw emr‘ythmg we knnw about the animals, and then it is up PN
to yDu . - -

They have gone fa.rtl;er into the dawn of civilization and they have

- léarfied a great deal abaut numbers and counting, at least on one hand
(coynting fingers), 1, 2, 8, 4,5, and they have learned a new. ﬂallgmn€ .
called “Pm ility Samphng Some of tham have embraced the new *

rehgmn while keeping a few; of their old pagan beliefs. Some others

- are trying to use the same old prayers and magic again for they hear

that the new religion is a strict master and that it exacts a heavy price

', before'it, will help them in any way. Whatever their present faith and

_ doubts, none of them seems i:onﬁdent of his dope on the race, or

" hopeful about the benign intervention of the supernatural, They are

-« sayipg, and will probably continue to say, “it's anybody’s race,”"*
That is as far.as.I will go in predicting what Sunday mommgs or

M@nday morning’s final releases will be hkg . N
4;; v, N !
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7. Well, what aboﬁt sampling, then} Some of the jitatgl and local polling
N organizations, and quite a number of #ewspapers, appear to be using

-7 * véfy much the same methods, at least so far as sampling is concerned,

545 -

" Theti are, of course, the same old half-serious stunts: the chicken-

o feed poll is on again, but we don’t know whether it is the farmers: or
@ the hens that are making the big decisions about who is going to be
L ﬂelm':tga? The cigarette poll is on. It samples smokers, ignores non-

" smiokers; undoubtedly a bias right there. The taxi driver poll is on,
s thigarber.poll; and*no doubt the astyologers are busy, too. L
| @ . The importantiproblems of sampling do not' center in these side-
¢ ", .shows in the election circps. Neither are they to be féund in those
e ‘réilly serious canvasses that are operating in certain instances as if
< nothing happened in 1948, and in other instances as if the important
& thing is not tostry to pick the winner, ‘but to really find out in a
' ,8enYy ely scienfific way something more than we presently know #bout
*politiéat behavior and the way in which people make up their minds.
They are to be found in the more noteworthy surveys of opifiion
. and election behavior that are now being made, some of which have
" not comé to our attention because their results will be reported more ' -
-, deliberately after the election is over. However, some of the better- . .
_— known ' polling organizations are also contributing mgre than they
“ . haye previouS’y to the more serious, long-range study of election be-
. havior. Therefore, even though there ‘may be few forecasts, the”
¢ sampling problems associated with' their wark is still very importang,
: for we must appraise the results of the polls in so far as they offer any -
possibility. of increasing our understanding of how people think on
. issues and. how they decide to cast their ballots on election day. _
~The analysis.of the details of the sampling operations as they-are
& -~ actually carried out by the pollsters is a major undertaking that none
AR -of us has attempted so far. I would like to stress that. It is not some- . .
"5“"" thing that you can do in a day or that you can do without going
," - —throughra great.deal of material that is available only in their offices. -
-7 ~~—Some of. the material we would need isn't even available there. To
judgé how the safpling operations are-really working out now com-
" pared with previous operations was difficult enough in 1948; it is more
~ difficult today, I think, Nevertheless! I will attémpt to make a few gen-
" eral observations on the methods that.are being used by the more
-+ _.prominent of the polling organizations. They will gloss over thé dey,. = -
: tails and give lis just®7oad outlines. _ '
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TESTING PBOBLEMS

. The pnncipal chagges that have been mada since 1948 in the selee—
: Pon of the sample of people tq be interviewed have been made in the
’ dl:ectmﬁ of assxgnmg to mterv;ewers a selgcﬁon of city blocks and
" msb‘ucnons Spéélfy the sta:tl,,g pc)mt on each block and tell how the -

interviewer should count off a designated number of households from
- each selected household to pick the next household in which to seek

an interview, There are instructions about how an individual is to be

- selected within each household that is thus chosen for the sampl%
of

_There are also. some general arrangements designed to get mo

the interviewing into the period when people are home from wor
-order to reduce the losses that occur in daytime lntervxemng This
procedure replaces the old quota sampling procedure in which the
_interviewer had a relatively free choice of respondents so long as he
satisfied certain quotas assigned by economic level und sex and fol-

* lowed certain gegieral instructions about obtaining a representative
group of respondents to interview. The relatively new procedure of
“block sampling” is actually. forcing interviewers to go into areas in -

_cities that they had avoided before, or missed altogether. It will
probably remove much of the bias in economic level and education ;-
that was characteristic of previous polls. How much, we can't say,
but it seems to be a direct consequence that it should have that EEECI
However, there is a general disposition amorig polling organiza-
tions not to require interviewers to make additional calls when they
find no one at home at the first attempt. In some instances there is a -
provision for. substituting a neighbor, but in other instances no at-
tempt is made to replace or to regain interviewing attempts that'are
unsuccessful in the first instance. In addition, the older quota sampling
methods are still employed in some of the fural areas oy in other situa-
tions in which the block sampling procedure’is difficult to apply.
There are some other types of sampling that are being used, such
as Gallup’s pin-point methad, but they represent- supplements to the
main samples rather than the principal sampling procedure itself.
If there were time enough and you were interested in such details, it
would be quite appropriate, I think, to examine the ingenious attempts
that are béing made to find a way of sampling that is not as costly and
troublesome as people think that probability sampling is, and yet that
avoids. some of the weaknesses of the nlder methﬂds

Councxl made a comprehensxve review nf thE polls shcrt]y after the

[61]
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! ‘election, It concluded in its consideration of the sampling problem that
. the available evidence' was not adequate to measure the ‘extent to

: wtneh gutbta samplmg cantnbuted to the systematu: errors in the 1948

N edueaﬁanal d:stnbuhﬁns suggest&d that there was a cnnmderable
systematic error in most of the quota samples, although the a.mmmt
of it, the magnitude of it, could not be measured. :

© The report also held that there was a possihility of improving the
sampling methods, but emphasized the- fact that numerous factors
other .than the sampling error.contributed to the gross error of pre-
dicting the division of the vote among the candidates. It warned’
specifically that the use of probability samples will not in any way
guarantee that ‘one can predict-elections. Hence, we may expect that
these e:urrent changes in the direction of probability sampling will.

" . improve the accuracy of the polls somewhat, but will not enable them

to succeed where they failed in 1948,

In the absence of a deﬁmte analysis of their acc-uracy, we miust
assume that the current percentages are still subject to a degree of
error, from sampling alone, of the order rEPresented by a standard
_devlatmn of perhaps two or three percentage points. This is little more
than a guess based upon the past performance of the polls and what
we know about the general outlines of the sampling methods now.

Including other sources: of error the gross or total error may be-
of the order represented by a standard deviation of 5 to 8 percentage
- points. Now, this dcmsnt mean that they can’t be, as we used to say,
““right on the nose,” but as you all know from, the applications of the

' theory of error in testing and related fields, what is important is not

the pnsmblhty of being exactly right and having a zero error; it is what
the long-run experience of a variety of errors leads us to expect, The
guidance we can-get by assuming some approximate value oE the

standard deviation is an important element in reaching a sound judg- -

ment about the meaning bf the polls. These guesses may well be
exceeded, in the case of samples or sample results that are based on
fewer than, say, a thousand respondents or pulls that are subject to
more than the average degree of error. -

Therefore, when you examine any of the results of the polls, Please
increase each, percentage by 5 percentage points or more, and also
subtract from each percentage the same number of points, then look
at the two figures you get and draw your conclusions from the assump-

tion that if you conhnue ogerétmg in this way the percentage you

[62]
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; wish ynu knew wﬂl be caugbt between these two ﬁgureg abuut twice

as often as it falls outside, :

S le ktmw lmw to ad]ust this 1f you “want to change the odds of -
—...ixapping.the. e f you _are_seeking. And then dont

‘ fnrget that abﬂut nne—tlurd Df tbe time even this crude way of making
allowance for maecuraey will lead -us to underestimate the -actual-
gross error in the particular pércentage we have before us. '

What about sampling, then? It has been 1mpmved, but not as much
as it could be, It exhibits all the practical pmblems we encountepwhen .-
we attempt a large house-to-house survey in any field, but tHis isn’t

e

. "elected, or very accurately how. different groups of the population
¢ differ in their reactions to issues and Qandldates That is a stnry for
the next two cave men to tell yﬂu

o183

~ the"main feason why the pollsters canriot tell you clearly who will be - .-
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Trends in Publ;c Opmmn Pollmg Since 1948 |
| and Their Probable Effect on 1952 |

“Flection Predictions

HERBERT HYMAN

INTERVIEWING

: Af-m THE Polls failed in 1948 my EOHEEguES here, and I, took part in
an investigation of the polling organizations, This time it appears that
we are taking no chances. We are investigating them even before they
have had any time to fail. I might say that the three major polling

o Qrgamzahons have been very courteous td us and allowed us, in a
nse; to do this detective job again and we are most appreciative.

g tbat earlier investigation, the story went around of the inter-
_ r'who wrote to her agency and remarked that she knew why the
L P had faﬂéd She described her experience in interviewing on the
e —;TEjEEtIOﬂS:;EIld said that. she had this strange experience: she kept run-
' g.mtcz respondents who continually reported that they were plan- -
. ning-te vc,ife for Truman, This happened so often that she knew some-

thing wis wx'ong She,;u ised something was wrong with her inter-

-viewing or her ‘éamplmg, gnd so she threw out some of those cases -

and did some more interviewing until she found enough Dewey sup- .
porters,

I suppose that this story—whmh no doubt, was invented by some -
wit rather thanbeing the real truth—is a kind of dramatic illustration of

~ the contributipn that the interviewer conceivably might make to the
“ success or failure of the polls to predict an eleetion. Obviously the
-sampling an # the research design and the analysis can be exgert, but
in so far as the raw data that are collected.are inadequate, of course,
the error is implicit in all the later PIEdlEhQI]g .

This ‘possibility of interviewer error is perhaps the reason whyr I
was assigned the topic of ::hanges in interviewing niethodology since
the ’48 polls, In actuality, there is very little to be said in the way of

- anything new on the probléin, for the polls have made no real, radical
. .changes in their mter\newmg procedures or their interviewing staffs
vand -the detmled story of this aspect of survey ‘research can still be

[64]

L - 61




a deta.lled c:hapter wlﬁéh_ 2 5‘1113

- created t!m;ugh tha mmgﬁqﬂ

i

some Putatwe ewden
- smalf Part c:xf it.

o
&

ierwewmg pmcedurem one
ant for the fact that there

a;l_escnba ta you ceé
of these major ag
has been a pers
formation might
relevance in explainip

Interviewing ot e
lmage of mtem

) ’ﬁperahgn, ;‘ )
pk'DYEES Their’

ﬁ

*pn 5tud1_?g:s Thg c-haractar of the E” d. stEiE Per !
ntally dictated by thess mQrﬁ_ n g :




1952 INVITATiDNA.L GONFEBENCE*
cﬂmpﬂsﬁun in the staff, because of the possible 1déologmal bias of the

interviewer, but this same political cﬂmpasmun may be malev‘hnt for
- most other market research purposes. | -

"Radical alterations in the composition of this staﬁ due to replat:En B

ment  or &Eg or necessa;jr add;ncms mvolve 2 rather consxderable

‘of a smg]e interviewer is dﬁcult to determma ‘we rmght, for our’
-~ purposes here, set the figure at $75 per unit interviewer; which ch would
1 be a rid;lculously conservative estimate, Now, this figure may appear
s negligible to you, but, when you multhly this two hundred- times,
you find that the usual agency has an’equity of perhaps.$15,000 in its
~ current field operation, a preperty not easily ]eopard;zed _cans;zjermg

the fact that these agencies are commerciglly y
o change may-be called for and organizatiofal factors suths
G mentioried are ignored, there is a great difficulty in making
- rnenta] changes in the compasmcn af"survgy mterwewers F or example,

. s;mt peshap!i{?éﬂ All the rest are women.., . gz- v
“This situdtion, I can assure you, does ot rePresent the agerncy’s
]_lbldﬂ at work, This is a praduct of larger institutional facfors that
* affect the type of individual that is available in the;fabor market from
which interviewers can be recruitéd for survey research.
7 In the caurse of a detailed investigation of interviewing and survey
. research- that the National Opinion Research Center has been engaged
“'in’under SSRC and Rockefeller Foundation,auspices, my colléague,
Sheatsléy, conducted’a very intensive; study of this labor market
e fop.int rweweg? -He notes such facts as “thé following: while there
is*'somie vanabihty within this market, and the staffs of different
agencies show' different .profiles, there is a modal type of interviewer
available for hire. No matter what agenty or which time period is
studied, the college educated comprise abaut tbree=faur’rhs of all the
staffs, women at least two-thirds or more. QI o
The Negro interviewers, whom NORC was ;" able to hire over the ‘I‘
past twelve years, are an educational elite. They are far better educated -
even than our white interviewers, about one-third of them having
dgne post graduate work ‘beyond college. This is quite interesting when
ygu consider the fact that they are interviewing by and large a. seg-
_ment of the population with far less education than they have.
" One other Egdmg hy Sheatsley is of interest. The ngn:hty Ef t]:ls .

[68] R

. 63




> . B TR T
. . !Y; Ly

’ /. TESTING PROBLEMS o
“labor market was examined by comparing the characteristics of those
- interviewers hired before *World War II, during the war, and in
periods ‘since the war, Despité the massive population shifts due to
~wartime factors, the characterist 55 of the field staffs hired-were-fairly——————
' stable over all this time. The same stability is demonstrated, no matter

w. which supervisor tries to recruit interviewers in any area, For these
organizational and institutional reasons, the composition of the inter-
viewing staffs used show no major change. Nor has there been-any’
major change in {lié training of these interviewers or in the actual

conduct of the intétview. . . N

. Such procedures of training are fairly, standard, fairly rigidly insti- . %

tutionalized 'in the agency, are regardéd by them as. working mod-. i

dtely well to insure quality, and they reason that the.pfoblems of

F5rediction relate much more to’ the realm of sample design or to the

realm of conceptualization and analysis of voting, preferences. These
are the problems my colleagues are addressing themselves to. -
On the score of training and supervision, I should report, however,
improved methods of quality’ control, For example,; Crossley has de-
- veloped a procediire which he started in 1948 of checking the per- S
_ formance of each interviewer by comparing each.intéiviewer’s results B
=== . -on a¥erigs of demographic characteristics With-etite

* ™' characteristic, for the same sample point. An
between ‘the results for that interviewer and_the criterion data imply -

" either errof dr; what is.worse, cheating, that is, that the interviewer -~
§lls out the dnswers himself in the privacy of his home, Under such
conditions, : Crossley  institutes some disciplinary action’ against- this

. iDtE'rViEWEEVI,_' - o S T

Roper similarly. has expanded a system of co
regional supervisors who report on the quality of perft
interviewers under them through direct observation and

‘ ing out detailed rating sheets. A description of that pmc:eﬁﬁr_i is'given
in detail in the summer 1952 issueof thePublic Opinion. Quarterly.
‘Consequently, ‘there ' is reason. to believe that -while the interviewers S
have not ¢hanged in character, they are inder somewhat better control. - :
. There is also reason to feel that they:ar a pretty highly experienced
staff for the type of field problem they are'encountering. Roper, for
example, had one interviewer who recently ‘died after a length of. »
service of sixteen years. Crossley has at least fifteen interviewers as of
the present who have had lengths of service running between 20 and

97 years. These people are obviously of considerable experience,
- : . ) o ) :

[67] ¢

T N N




. < 1952 INVITirmNAL CQNFERENGE

f‘_ _rega.rded in the same. way as other types of intaﬁriemg pmcedure

The procedure that is used in election predictions is essentially pre-

determined by the standardized questionnaire developed and by the

- exphclt accompanying instructions rathar than by the dlscrétian of the

interviewer,
- The intanﬂewer is, ina sense, much more a m ichink rather than a

.pmfessional person .given freedom to exercjge his judgment, that . is,

. apart from the choice of respondents in a:sampling design. . ,
Changes in mtemewmg procedure for election Purpgsés a:e really
much more the province: of research desngn On this score we might -

note a few chinges in design that in turn affect the interviewing as-
signment, For ‘example, in 1948 there was reason to believe that last
minute- shifts were of considerable significance and would have to be
treated in future resea:ch, and so there is greater emphasis this time

‘on telegraphic surveys which involve the interviewer operating under - -
- conditions ‘of stringent deadlines, fast mterv;ew:ng, and a return-of
S b telegram. Ik sense, this improves th deagn but creates -*

certam adtﬁ al pﬂssﬂ:u]lﬁes for errors diig to'] aSHﬁEss and pressure.
Similarly, Crossley ‘in "48 initiated smrﬁ&; ngareh ‘into filtering out
ineligible voters and 'uninterested voters: This. _procedure of flters

seemed a. very good procedure, and he reports that-hie has developed -

it further: Again this places upon the interviewer additional difficulties,

- because’ these filters must be treated differently in different parts of

the country. Eligibility tequirements for voting vary ip the most

capricious way from place to place, and the interviewer in exercising
these filters in the mten-lew must evaluate them dlﬁerenﬂy from area
to area .

_The other major improvement in question des:gn whn:h affects thE
mterwewers notably in Roper's work, is-the use of batteries of :issue

. .. questions which attempt to define the constellation  of attitudes sur-
* rounding the preference which either make that preference Sthrdy or

make it precarious because of conflict between desire to vofé a candi-
date in and desire to see certain ends achieved with respect to issues.
This naturally createsumore difficulty for the interviewer particularly
because while Roper «¢an easily, in this way, see the constellahcm of
attitudes surrounding the preference, he must also be in a position to
evaluate the hierarchical importance of different issues within this
constellation, whn:h mvolves basically apen-ended interviewing.

[68]
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- TESTING PRDBLEMS
These a.re sgme ﬂf1 the queshog changes that in mm must be 1mple-' _
mentgd in-the n;te;view situatinn Of course, apag from the specific .
terviewing, there is the" general prublem of rapport, -

| -~ and iﬂtEr-perséngj relatmﬁg with, the respcmdent On this '»pmblem you TR

fmgbt tbmkgthat\ the memory of the 1948 fiasco 'y
‘the populaﬁmn and lmPEdE eﬁechve mter\rle %

1 _jbe’camed by

decrement in public conﬁdence is neghg:ble Ip ‘NovEifiber

“was an ‘all-time low in such’ public cor;ﬁdem:g, :_Emt virhgiire ¢o

~ this month ' indicates “that the polls bave regamﬁdstb 5 status. with

., the public; only about two percent -of thé&-nitional ple acmally*

feeling really hostile to. the poll, and about six outmf ﬂ ten. report: o

. ing a.favorable view.,” - .
More thiin this; some;:of ‘the general Psyghc:logmal dl,fﬁculhes as-

, . samated mth;the interview: situation in "48 seem to be‘less operative,

1

* It was quite;common ip '48 to obtain reports from interviewers nf )

hidden Wallace vote which was not declared out of fear of stigmaiZi- T -

tinn, Ther& was evé '%n occasional report tben of annoymg conf ; smn .
betwean ‘the names Tfuman ancLThurmand :
Thls general Pmblém of evasion as in the case Qf the Wallsce vote

. and ‘consequent response error does not seem so present now. Only

sparadle difficulties ‘are being reported. The interviewers are remark-
ing on the high Iev’el of respondent interest, the willingness to talk,
and even the fact fhat women, normally wvery apathetic in political
polls, -are alert and mterested 5

- This would seem to be a brief account of the changes, or rather lack
of change in the interviewing aspect of the election polls since "48.
"1 am not ingplying that the polls haye made no changes elsewhere, or -
that they should make none; they have serious problems elsewhere,
‘and perhaps some minor ones in the mtervxewmg field. But the prob-
]ems that are most crucial seem to lie elsewhere in the research process
‘and the agenciés show sound ]udgment in: aﬂm:at ng more uf their
energnes in those ﬂll’ECthS .
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UEL STDUFFER

.‘U!I_'

ANALYSIS“ -

DR, SAMUEL STDUFFEE I thmk that everybc:dy in this audlence has *-
a serious pmfess;onal stake in what the polls do in this election. Let’s.
“not forget what some of our friends and critics who have no use for
- psychometrics or for quantitative methods in general had to say in

" 1948, and how some of them tended to draw the conclusion that human

nature and human ‘behavior is intrinsically unpredictable. Hence, it

could be inferred, e cannot even predict on an actuarial basis WhEthEl‘

_people will do wgll in college on the basis of previous tests.

“This. type of attitude was one which was lusciously enjoyed by some
of our tnlleagues in the humanities, and such distinguished scientific - .
journals as The New Yorker, the wéek after the 1948 election, came
out with choice statements expressing gratitude to the pollsters for -
clouding up the prystal ball and. expressing respect for the American
. »public for té]]ﬂig one thing to the poll -taker and doing the opposite i
the vgting | booth. A

I want to make a few brief points on the very large Sub]Et‘:t nf how |

the polls are handling the analysis of the data they are collecting [ First "
of all, I want to say that I think the integrity of the major pollsters is *.
eyond question. I think they deserve a great deal of credit for courage .
iﬂr behaving cautiously, because it would probably be better from the
$tandpoint of public reaction if they said they were sure that Eisen-
- hower was going to win or that Stevenson was going to win than to
hedge. But they 4ntend to speak definitely only if they are convinced
that their data point that way; and their data are not likely to point
mnelqswely em:mgh one way or another to make it possible for .them
to make a definitive statement. ’
~ Why is this likely to be the case, apart from the problems of sarnglmg
aﬂd apart | from the problems of mterwewmg? :
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.eur eleeteral situation may m#Re it impossible-to predict an electoral =~
- vote 'w_lih ‘any precision at all, Today the pollsters ‘are_telling the peo- gf? o
_/ple’that in every. way they can poss:bly do it. But théy didu’t tell the =~

. peopléithat énotigh’in 1948, Some of them said it, but they just didn't

TESTJNG PRQBLEMS

The ﬁrst pemt I went to make has to do with the peeuhenty eﬁ our "

' eleetoral sysiem In 1948, ‘evert if the polls had been right on the but- =~ * .

O ract eallynnﬂﬁng—i%ezeeastweuld -have-been-g——r~

: f;gemble 1f Bewey had got about helf a per cent rne;e of the popu]ar-

" vote, he 'would have. won the’ eleetmn Ne pel] is going to be that close. .
If. Tmman liad received orfe per eent more than he got, Truman would’

- ‘have won by a?n eleetere] landshde of f'our to on,e whleh would ha

) xr'z_lnstery T'b‘ ty was beeeuse the vete was so elose in- ell of l;he key stateg

t 15 qmte elee: that even if a poll is extremely eeeurete,

* say'it strongly enough. Now they are saying it, and of’ course others

... -was a large number of undecided voters—twice as large, the polls them-
"selves show, away back in September, 1948, as compared with earlier
- “elections, but- experts did not take, it too seriously. Previous studies of *

" are laughing and saying, “Well, the pollsters are just.not going to take
U any chances.” Actually, of course, it was relatively easier in the Roose-
L velt pened There is a geed reason why it was easier, and that was
'__she\\m by the fact. ‘that the polls in the Reeswe]t elections showed ‘a PR
relatively. meﬂﬂmumber; of undecided voters. -People pretty well knew ., _ .

what they” thougﬁt about Rocsevelt. He was either the great here who

~.had saved the country ard later-the world, or hé was “that man;” and

the number of people, ‘who praobably made upatheir mtinds during the

| ~icampaign’ was. relatively small. There was ot much, evidence of
-~ .fluctuations after the first of September!,_ '

~The 1948 election represented semethmg very different indeed. There

. ‘the*undecided voters showed that ‘they tended to go about:like the

it rest. of voters did; hence the. tendency was to negleet the undecided -
o' woter. '

.The other thing thet was neglected was the possibility of some last- .

"’_f' -.i‘hmute ehenges in the attitudes. The 1952 election has followed a -
- f‘eeurse up to, 1. W_ould say,’a week or ten. .days ago; according to the.
.,{'polls, that .is very similar to the 1948 eleetlep You-have a big start,". © -
i eppa;ently, for Eisenhoyer: gradually bemg dwmdled‘ awey,

. you come to today—a. d: ,

what is-going to hep"eﬁ? his hae the' pnllsters teermg the{r hai arid
they are mekmg very carg] l pells thls week, tryle.g te see wh Bér or

ﬁ_;’; 7- A ¥

‘-and then )
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not there is any ewdence of a VEry sharp pro-Democratic trend which
happenedém the last week or whether the difference in the campaign -
procedures this year, particularly the Republicans’ efforts to. maintain
their momentum to introduce the Korean issue with all the power
they know how will prevent any trend’ tgwards Stevensun from con-
tinuing.

One cannot make empmeal generalizations with conﬁdcnce that
what happened in one election necessarily will be repeated in another.

L. . 7 " FIGURE I
0 ¢ Probability of Voting
. ; Almost ,Quitﬂ ) : ulté _— ﬂlﬁlﬂst
; cerfain . likely not - ) likely certain
_ not to vote  to vote 50-50 to vote to vote

Definite Eisenhower

50-50

«

Leaning Stevenson

Definite Stevenson
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But if the trend for Stevengon continues, the pﬂllsters realize that they
could be facing on election morning a figure which shows thetwo can-

didates dbout fifty-fifty in the popular vote. If, howeveft, the trend does

not continue, the election will probably show,Eisenhower with a mar- * V
gin' of popular vate, which still"doesn’t mean he necessarily would win |

in thie electoral vote. . r
This year the pgllsters have sought#éxplicitly to take into account two

different kinds of uncertainty which enter into Tesponses. These are-

illustrated as variables in Figure 1..On the horizontd] axis3¥e have
varying degrees of probability of vatui‘g On the vertical axis we have

varying degrees of enthusiasm for the candidates. - i T

Now theg. polls can fill in, each cell with frequencies. If you cut the
horizd#ital axis somewhere near the middle, on the assumption that
only the more probable half of the voters will vgfe, you can consoli-
date all the frequencies to the right of the cuttmg ‘point and come up
with a fifare as to how the pmbable voters dré leaning. ‘But in the
middle of the vertical dimension aré a block of “voters who haven'’t
made up their minds. We can ignore them and base our, Esh;nate on
the two upper®and two lower tiers drwe can make some assumptions
about them. In 1948 people in the mﬁﬁle blocks voted for Truman—
but it is not safe to assume they will vote Democratic this year, even

_ though their characteristics are Demgcratic?

And there are additional cumpl&catmn% Many Qﬁ- those ]eanmg
toward Eisenhower are normal Democratic voters, séthe of whom &4y
they) are for Eisenhower but‘%prefer the Démucrahc Party. Wﬂl they

vote for Ike? Such people in 948 Who said they weéte going to vote for -

Dewey tended, to swing back into the Democratic edmp in the last

week or two. This time they may mean wh t they say. But we cannot,
be positively sure and that is why the prseut caution ﬁ!f the pu]lsters‘f"‘ :

is eminently justified.

~ Finallysl want to say a word or two about one of thqmast 1mpﬁirtant .
things that the pollsters are doing, and that has to do with the analysis

of the cross pressures which are present in this election. I am sure
that you and Lagree that prediction, particularly prédmnﬁg a national

-election, is 'a: pretty dangerous tig and it can have a boomerang

effect. On the other hand, the polling data with all its intrinsic errois
represent the very best information which we ‘have about the trends in
public opinion and about the ways in which iSsues impinge on various
classes of our population.

1 think we can be very confidegt from what thF polls have told us
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that the ,;ﬁajt)t@y of voters'in this election—we can have five or ten per
cent error gnd still be all right on this—really think they would person-
‘the Democrats won the election. I think we can
ollsters tell us when they say the majority pf voters
licans can handle su¢h problems as Communism and

* .tk the Repub

Hict who think thagpérsanaib they would bé better off if the-Demo-
cratsiyon, and théy do not like® the Communism and ‘corruptior
= business. The Irish Catholics are a very good examples And'so the polls
++ provide d###which make it possible to take Irish Catholics who say
% they are goin® to vote for Stevenson, Irish Catholics who say they are

to a variety of question, including some open-ended

their response

questions'on what they think dre the most important issucs. The varitty

“of Guestions asked will give us a better picture than any other proces

o  dure known s to how those issues impinge on various ségments of such

A . .a population. It won’t prove anything in terms of causation, but 1
W * thirk we can makesinferences from it that are safer than any other
. kinds of inferences would be. “

¢ ¢ 1do not want, however] to sell the predictign element short. In spite
B of all the difficulties involved in this natter, I think one can say sorhe-
g ~ thihg with a good deal of corfidence about the directions in which-thé
. +w vote is leaning in certain states, and that may be useful too. I like to
o look upe#ithis kind of prediction as‘a little like the job of the Weather
» - . Bureau in%its longer range forefhsting, where it,is forecasting the

. % . yeather for#he week-enid at the beginning of the week. Now, the
'& &% | Weather Bureah j5 going t “inake’mistakes; it will make serious mis-

rruption better#than the Democtats, You have people ‘in-basic con-.

47 - going to'vdte %r Eisenhower, and examine by correlational procedures -

Q

- takes. It is making. its predictions®in terms of probability. It has a job ~

"trying to eégcate"éhg public to realize that these answers aren'’t defi-’

..nite, Yt thit they represent a probability “statement which, is genu-.

X inely better, than the’ guesses made by somebody who sniffs' with his
fose-and feels ouf the weather. The only trouble is that the public has
been miigﬂticéted to some cktent and expects the Weather Bureau
to say«that there is §jng tose exactly 2.4 inches of rain or 1.2 jnches
nf%ap Thag kind of prediction the pollsters can’t make. But I have
got a good déal ai,canﬁdgpce thitspolling proggdures are going to be-
. ~ "come fnore and more acceptable and that therg;will bé public support
A for the improvementidf the precedures, for T have ‘confidence in the
’ integrity of the pollsters,, ~ * o o
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Teéhniques for ﬂI:B.'DEVEIG;i%}:ITIEI’lt\)f !
~ Unbiased Tests .~ -
N IRVING LORGE o

DIFFERENCE OR BIAS IN TESTS OF INTELLIGENCE

FrOM TIME to time, scientists need to reappraise the concepts of their
science, their methods of measurement, and the application of their
knowledges for the general good. Psychologists, during the nature-
nurture controversy, have had to reevaluate not only the concept of
intelligence hut also that of ‘environment. For more than fifty years,
they have been revising the meaning of intelligence, the various tests -
and procedures for its estimation, and, more especially, the implications
of the evidence from tests for.the understanding of. children and their
achievements.' And, of course, they have critically reviewed the ap-
plicability of general, and special intelligence, tests for the selection,
classification and guidance of individuals, .

Psychologists, as well as educators in the fulness of time may feel
obligated to the authors for.“Intelligence and Cultural Differences.”
For again, they have asked them to recansider the meaning of test
intelligence. As contemplated, the book has motivated anew serious
reexamination of intelligence and of intelligence-tests. Perhaps the
authors, too, intended that some psychologists should become emo-
tionally disturbed by the use of “differences” in the title in contrast"
with the use of “bias” within the text. Such feelings of disturbance
may arise when such psychologists think of bias as some procedure by
which some person-*with malice aforethought” consciously prejudices

"Ta method of measurement to support an unfavorable (or favorable)

opinion about persons, things or ideas. Few objective psychologists
report “differences” for the purpose of proving a bias or a disparity.
Most studies of individual or of trait differences, beginning with Galton
and ingluding Eells, have provided the_evidence that measurable dif-.
ferences between groups exist. In test-intelligence, in particular,
whether general or specific, differences have been found between
groups classified by sex, and by age, and by education, and by
geographic origin, and by occupation of father, and by culturaf back-
ground, and by socio-economic status. Indeed, differences have been

[76]
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found in testaintelligehce between groups classified by body-type, and
by physical health, and by personality structure, and by nutritional

‘status, and by family unity. Such reported differences from tests of

intelligence have made test-makers as well as test-users increasingly
aware of the multiplicity and intricasies of factors related to test per-
formances of individuals and of groups. Not only are differences
affiliated with groups, but they are affected by environment. In-

adequate stimulation, within deprivational environments, may affect

performance negatively, Indeed, we do now recognize the interactions
of Keredity as endowment and environment as opportunity for each
maturing individual. Children, who during their early years, are de-
prived of linguistic, and of social, stimulation, as a group, do poorly
in test-intelligence, and indeed, often are inadequate to cope with

‘the range of adjustments the envirenment demands. The fact of

“differences” is well-established: test performance reflects the specifics
of environmental opportunities of training, of experience, and of
stored achievement, .

Test-users, have been instructed, over and over again, that an’in-
dividual's test score must be interpreted always im light of an under-
standing of the variety of factors and conditions thaj ]
measures of intellect. Psychologists have provided nor

a variety of groups because they know differences in test performance -

are related to sex, age, grade-placemént, and socio-economic status,
Furthermore, they have cautioned that a child’s motivations and physi-
cal well-being do influence test performances. ' '

) 3 ,

Inevitably some users of tests neglected to profit from the tutelage.
They wilfully treated test scores as absolute determinations about
individuals, or, even, groups. Others,” of course, failed to appreciate
fully the range and interaction of circumstances that affect test-per-
fgrmance. To overcome “such perversity and such ignorance, some
psychometricians tried to be quit of the bias of the test-user by at-
tempting to eliminate the différences from the tests.

Usually, the attempt to make an unbiased test of intelligence is an
attempt to reduce some kind of group difference to zero, For instance,
it is well-knows that.boys and girls (and men and women) perform
differently on tests of verbal,.and of numericall content and process.
For fear that the biased opition that women are superior to men
should predominate, psychometicians, for upwards of a half century,
have reduced “differences™ byvadditign* All of us are fully aware that
to overcome the thained;vérbal superiority of women, the test-maker

o AN
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adds a sufficiency of numerical reasoning items to make the average
total score-of men equal that of women. No dzﬁersm;g, ergo, no bz&s
Fortunately, there still are alﬂ"erencas-betwem the sexes,

Partial justification, mdeed ~does’ exlst for such a psroc:edu;e: In

general a test-score that is based on a composite -of- many 'kinds of

intellectual pracesses ‘dnd, i;mtgnts does “give .valid (and’ reliable)

estimates about most person patentmlmes for success with fhe klnds
many, however Jnay be misappraised ' because a score '‘from many~"
different tasks will fail to reveal the facfs: about differences within thé. '
individual’s mental organization, and hence, by Extansu:m fail to give
information about differences in. the mental, organization of different ° u
gmups C)f gaurse to appiy Galtﬂns sugéewgn nf appr@gmg many

. of ideas and skills taught in sghcols The emphasis should be on “mpst™;

_ E:xpend Fur pract al purpases thE psychametnmans have accepted

either Binet's theory ‘about the umtary character’ of mtelhgenca or< 4
Spearman’s dgrhgnstratmn of the pervasiveness of “g.” The .consequent« K
acceptance of the single indéx of mental-age; ‘or intelligence .qifotier
or an intelligence score led to expectations that thése scores were tha
absolutes about a person. They are not. The IEsults of Tf,c;ttﬂr analysxs
have proved the need for the measurement of djﬁerent _aspegts of in- -
telligent functioning, Basically, dﬁerentml aptltudé te}.ts attempt to
measure “differences™ as ‘differences.. - - £ &
The measurement of, d,lﬁerém;es however, is bgth :‘:Qstly in test.
construction and expenswe in testing time, so that the single-indez - .
score will exist for some time to come, It must be. recagmz@dg that E
most, if not all, so-called Lnjblii';ﬂ;d tests of mtelh&ence are s 1720
unie;): appraisals, s : .
Another method for attemptmg to prclduce an uﬂbxased

is to try ta reduc:g grgup dlﬁérgn;}e by aubtractmn Essen

'

Cultural leferences deals w1th a EELhnlque fﬂr dlSE(jVEl‘
of items in somie current tests of mtéihgtnce that different
some socio-economic groups. Eells"as a matter of fact,
sngmﬁcant relationship between measures of social and écor
and measures of mtelﬁgenca He ;r‘apllzed 5” careful wor
fore hirn, that, on lthE' average, the test-intelligence of g
lower socio-economic, status scores was: ower‘lﬂmn that. of. thcﬁgg.i vhose
fferences in® gﬁsi t-in-
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telligence is reconfirmed. The implications of those facts, too,

“differentials which may affect the test performance of the so

, lustrates the dynamms \.gf democratlc social Engmeermg
‘co-workers, however, took a different view of the facts.

that produtes the - dﬁerences Thus was created the log)®

.inevitably be embarrassed on the other. In facing the alteq?g.h egahgwr-

7. the grocedure Eells, having" established that diff
test- 1ntelhgencs bE?tWEEH groups that they assxgned‘»

pﬁsxte Index nf Status Character,

o «for the Low ‘Status group'was about 70, it must follow tha

: f]'né chffér{ices in item pe:rformaﬁgc between th ﬁ{?ﬂ X

1tem is ¢ pressed The ngh Status grﬂug '

~ of cours‘ﬂ, can be made. But,«if it were,
| seems EXEESSLVEI)' trustful to pnt tehance only on such 1tems that fml

" TESTING%%RQBLEMS

to the development of ‘social inventiens to reduce the envi

Emnommally less prwﬂeggd indeed tha ELH hxstory of

They, apparently, assumed that the individuals in the vs
economic g.tfatlﬁcatu:ns were equal in intelligence. Hence
erences were found, it'must be the test or some kin

difference, ergo, bias. In avoiding the one horn, psyqﬁnlﬁ

gver, educators and psyehﬁlugxsts must be aware of £ ‘Batuge-crf

_’-.:’He then, madg’ r
of % large portion of the tasks in ﬁie severgl?mtéﬁxgenr gtes
the individuals in each extren’é had taken: Since the med}an

of. mrfeaticsﬁﬂes for the: High Status group was about 81,

th& ems\ Will favor the .H;gh Stath groups.. m uidgea was

7

groups hds “a direct relation to the form ﬂﬁ syiolis

¥ ,umbur cumbmatmns shand approaches zero: 0
Fm- items mvglvmg Hctures, ;%Lomctnudusxgn fﬁfd stylized drawing. - ~ " -,
Aﬁpzreaﬂy, the discovedy of such a Symhnhsm difference suggssts -

thatya eulture fmr{’{gst could ;be made of those tasks that minimize . )
verbial processes afid that Taver, those t};ﬁ Tequire the manipulation

, of uumbers sgeometri¢ designs and picty S h a tEst of such tgks

FES

atus groups. SDme
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criterion about infellectual functioning, other than the one that the

jtems make for no diversity, seems, at least, a psychological prere-

quisite, Certainly, within each extreme, variation in test performance
must have been symptomatic of intelligent behavior that, to a very
large degree, was a consequent of differences in ability or aptitude. |

If such an unbiased test were produced by subtraction, it neither-
would be a tést of intelligence nor would it give any evidence about
the impact. of status or culture on test performance. Certainly, Eells
and his co-authors had methods available for item selection that would
have maintained some relation to a criterion for intelligent functioning

‘while minimizing the impact of status or culture. At least, partial

correlation would have led to the making of a culture-fair test without
losing the appraisal of intelligent behavior. At best, Eells’ method *
could produce a test—but it would be a matter of conjecture as to what
such a test measures. Clearly, the evidence from the many so-called
non-verbal and non-language tests suggests that what they measure is
different from what is measured by the so-called verbal tests.

Of course, the administration of the same verbal test to groups
maturing under different language experiences would favor the group

. for whom the test language was their own vernacular, Test scores from
a verbal intelligence test designed for Chinese would certainly put

some Americans at a'disadvantage. Indeed, not only will groups per-
form differently if they are separated widely by their languages but
also if they have developed different cultural attitudes and values. Many
psychometricians have endeavored to produce tests which are culture-
free. From the days of Army Beta, attempts~to remove the differences
attributable to culture have been ingenious although not fully success- .
ful. To the long line ofgsuch tests, including Dodd’s_International
Group Mental Test, Cattell's Culture-Free Intelligence Test, Spear-

“man’s Visual Perception Test, and the Multi-Mental Non-Language

Test, should be added Rulon’s Semantic Test of Intelligence. Each one
of these ventures to achieve an unbiased test by substitution. Since
the fact of different cultural and linguistic background prohibits the
use of the language of any -one group or a language common to all .
groups, the test-maker attempts to appraise intellectual performance
by the manipulation of objects, or of pictures, or of designs or of
numbers. The tasks, set by the psychologist, require intelligent be-
haviors of perception, selection, generalization, and organization. In
cross-cultural comparisons, however, differéntial experience with
pictorial representation, for example, may significantly influence the

(801
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way the tasks are perceived, the specifics are selected, and the way
such aspects are restructured. Some of you, indeed, may remember

"the non-language item in the Army Non-Language Test. The task

was to cross out the picture that did not belong with the other four.
Chinese inductees, invariably, viciously and erroncously crossed out
the illustration of a rising stin, because of its symbolism for them.

Rulon’s new semantic test(should prove ultimately to be a fruitful
lead. In essence, it sets the task of “learning” to associate a geometric
symbol for a concept genéralized from a number of drawings of
worldly events, The procejs involves the acquisition of a symbolic
glossary which is tested by requiring the subject to show his mastery
of the glossary not only as individual signs but also in combined,
semantic and syntatic organization. Involved in the task of learning .
the glossary and in demonstrating mastery. over it, is the additional
one for the subject to infer what he is to do. Basically, the kind of
learning is somewhat ike associating a Chinese ideograph with a
concept generalized from several pictures. In contrast with the more
extensive spoken or visual vocabulary, the Rulon glossary approach
involves very few signs, meanings, and syntactical patterns. Under such
limitation, the process differs in complexity from the more usual tests
of verbal intelligence. Rulon, indeed, finds that the c@frelatjgﬁ between
Stanford-Binet mental ages and the score on the Semantic Test of;In-
telligence is very low for a constrained sample of feebleminded chil-
dren. One reason, but not the only one, may be that the processes
tapped by the Semantic Test are quite different from those appraised
by the Stanford-Binet. The added evidence contrasting the relation of
school achievement with the Semantic Test and with the Stanford-
Binet supports the belief that the two tests are not measures of the
same functions.

Test-makers apparently have tried to eliminate bias from the ap-
praisal of intelligence by covering-up group differences, by eliminating
tasks that make for group differénces, or hy “substituting different -
processes in evaluating groups. Do such procedures really remove
the bias from the measurement of intelligence? My answer is No.
They do reduce, of a certainty, the amounts and-kinds of information
about test performance of separable groyps. Scientifically, however,
ignorance of difference is a costly way to produce unbiased tests of
intelligence, =« 7

The objective psychologist cannot fail to see the reductio ad absur-
dum of making unbiased tests of intelligence. For instance, following

f“ . [811
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the nnpllcahons of Eells procedure and ﬁndjigs, a test involving
v, manipulation of numbers, geometric designs and stylized drawings
v+ < will probably favor men and boys. Will it then be necessary to select
“+ from such items the few on which women and girls will be equal to
. men? And if this be accomplished, should only those items on which
" endomorphs make performances equivalent to ectomorphs be retained? .
_There can be little doubt that among some kinds of groups differ-
ances do exist. As a matter of fact, the widé range of general and
specific tests of intelligence has made it possible to establish much of
the available knowledge of differential psychology. Not only has .the
awareness of such differences led to the emergence of a more adequate
_ understaﬂdmg of the relahve advantages :md Imntahons cnf mtelhgéncg

dlﬁerem‘:c in tha underatandmg uf cluldren ag mdw;duals and in
groups. In a democracy, such as ours; rESpEE:t for dlff{;‘rEDEE as differ- f
ence is nﬂﬂgssary There is no virtue in cfé\?glg ling instruments so_
blunted that they decrease the amount of information. Perhaps the
best method for reducing bias in tests of intelligence is to use them
with the full knowledge that endowment interacting with opportunity *
produces a wide range of differences. Appraisal of the variation of
different"kinds of intellectual fum:tlcmmg requires many kinds of tests
so that the [differences can be utilized for the benefit of the individual
and for th gand of society. Intellectual functioning ;ertamly does
involve thg ability to learn to adjust to the environment.or to adapt
the environment to individual needs and capacities by the process.
of solving problems either directly or incidentally. Such a concept
recognizes a varu:ty of different aptitudes for success with different
. kinds of problems. The full appreciation of the variety of aptitudes
and the development of adequate methods for appraising them; should
* “in the long run; ultimately lmd to the production of enuugh informa-
tion to eliminate bias.
~ As the psychologist develofis tests to measure mastery of different
" contents and processes, he will obtain the cvidence about the in-
o :Equalities of opportunity for maximum development. With such in-
.formafmn the psychclmgiqt in cnnparatmn with Educatura and ntherg

tions which -will allclw all in qu_r df:mmra\;y to havﬂ an equal op-
portunity+for maximum deyelopment of their potentialities. The full
utilization of such social inventions and social engineering will not
eliminate the established fact that there will be differences among
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individuals and between groups. When differences are reduced by
the advantages of opportunity, the credit will be to the tests that
showed their existence. Difference as difference is not bias, but the
information about it will lead to the gradual disappearance of some,
kinds of bias. : ' '

;
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’_’- 1iqueés for the 'D/evélopment of

‘A SEMANTIC TEST T OF INTELLIGENCE

'._Nﬁﬂ VERBAL TESTE c}f intelligence have never been satisfactory, They.

Unblased Tests < T

\\a- PHILLIP J. RULOE ; / -

have not correlated well with verbal tests of intelligence, nor w1th '

success in intellectual or academic endeavors.

In the case of many non-verbal tests, the intellectua Qperaticn called
for does not seem to be the same as that called fol m'academié or
intellectual pursuits.

The distinction between the usual iverbal test and the usual non-.

verbal test is rmt 50 c]ear when Easy 1tems are cornsxdereﬂ as when ’

' tests of the Past have by ‘and large retreatad fmm,&e«funcbﬂn they ‘
were trying to get at whenever they-were made difficult enough to be "~

‘useful in selecting a few ef the more able members of the population
tested. ) N

.The problem yundertaken by the present mveshgators was to de-
velop a testing technique which would be free from the more or less
glaring shortcomings of the usual non-verbal test, and at the same
time be free from some of the commoner defects of verbal tests.

The following defects in the typmal nmerbal test were regarded -

as worthy of avoidance: .

1. In the admlmstratmn of some non- verba] tests, verba
are employed to tell the examinee what is reqmred of h;mﬁ

2, The ‘examinee is presented with, novel material which— eprwes

him of the opportunity to exhibit any use he may have made of

opportunities to make ordinary observations of the surroundings - -

m wh;ch he has lwed -

jects, sue‘" as’ blod] 5, marblas or other simple familiar thmgs
- Itis ha:d to contrive 1tems makmg use»’ﬂf these matermls such

e [84]
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s

Iy

' that the items are dlﬁc 1
intellectual difficultysigh N
5. Some non-verbal tests reqh
_ Arabic digits) which may be, ‘non-language strictly speaking, but
"which are neverthéless assacléted gmth the use of lang;uage in

our culture.

'?e the reac]mg of symbols (sm::h as:

!‘ﬂie sense nrdmanly underst&:‘)d by" ‘

6. Sne nnn-verbal tests requlre a verbal response from the ex-.

_ Si aminee,
- 7i_.5nme gnn-verbal tests, such as form com;:sarlst‘:nfir tests put a

-premmm upon visual perception almust to the extent of reward-

- ing visual acuity: the difference which’ the subject is required

to detect betwéen two geometrical figurés may be so minute- as‘- .

to present essantlally a problem of visual acuity.

. The deficiencies. in" cértain - verbal. tests which were Iegarded as’

particularly tp be avoided include the following: . :
1. Some verbal tests give ar advantage, to persons fmrn ‘certain

culturdl backgrounds, regdrdless of the langu‘age employed. That - E
+ is, the tontent is more, familiar to persons ‘from one culture than-

t those from another. % .
. 9. Some verbal tests require an- exhibitiqu of pre:

.

Vil sly acquired

‘knowledge, rather than testing a’ sklll necessary for accﬂmphshmg ‘

.4 new task.
3. Some verbal tests are essant;ally sp’eed tests

','ﬁ i

'-diﬁculnes,

4. Some verbal tests allow a free response which causes schng""

5. Some verbal tests put a’ premlum upon : the examinee’s facility -

with his native language. .

Tt was the purpose of our work to derive a nnnxyerbal test technique -

which would be.acceptable on genaral grounds, and .be free frorn as
many as possible of these undesnab]e characteristics. =~
The work was conducted in the Harvard Graduate School «.. Educs:
“ tion under a contract betweé ident and Fellows of Harvard
College and the United Stz fent, r%presented by the Per-
sonnel Research Section df ’e:stmnel Research .and Procedures
Branch of the Personnel Bure Qf the Ad}utant Cenerals Office, De-
partment of the Army. :
~ The manner in whmh we have attacked tlns pmblern ¢an be seen
best, I think, by your now opening your test booklet to the left-hand
inside page: This page pretty closely parallels the first. page of our
42-page test baoklet as it is new arrangt:d In giving the test, we make

[85]
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L motmns mdmahng that the sy:nbol at.the top goes with the five  pics
tures. Motions then .indicate to the examinee that the first’ “symbol -
in the exerci,ses is identical to that in the definition above, This is done |

- without saying, anythmg Searching motions ‘among: the five. options
“* " "in the first exercise terrnmate in locating the COW WALKING in the
- third "option. Motions of c§mparison between this picture  and the,

_fourth picture ahove and lso_motions of comparison between the

drawing a circle around. the third octagon in the ﬁrst exercise, Why
+ dont you now: d:a\'v a c:lrc'le around the third actagan in the first
exercise. - : s
] Similar mations Df mrﬂparlson terrnmate in the examiner’s circling
_ - the fourth option in the second exercise. Suppose you now citcle the.
.. JUMPING COW at that place. The motions are again repedted, still
. w1thout saylng anything, and the first octagon is circled in the third .
exercige. I suggest that you circle that STANDING COW-and then_ .,
go qﬁﬂl the rest of the page as our examinees are encouraged to do.’
.On the adjacent right-hand page you w1]l find a lay-out very much

R sy‘mbol at the left and the symbo? above terminate in the ‘examind®s :

hke page 13 of our 42-page test booklet. You will see that the symbols "

at the left alternate between COW and IUMPING For -the first

' exercise we. make motmns indicating the sxmﬂgaﬂty between the

‘syfnbol in the exerc;se and the nghhhand Eymbal abnve and then

.~ the se&ond optn:m Motions of ccmpaﬂson betge&@ t}ns plcmre and
N the WOMAN JUMPING in the glossary abovg \;’mméte in the
examiner’s -drawing a large circle around the second option in the
first exercise. In'the second exercise metions of comparison are.made
between the symbul and the COW symbol above, and searching mo-

. tions among the options termmatg m the fifth optu:pn Motions of com- |

_parison between this option. am:id; WALKINCZ COW above terminate -

" in the examiner’s drawing a largé't dircle arotind the last option in 1tem
2. Similarly in the next item the fourth option is ¢ircled by the ex-
aminer, after which the examinee is encouraged fo circle the ap-

. . propriate nptmns on the rest of the pﬁge Suppose all DE you go ahead
and do that at this tipe. oo

S So far we have been engaged in-a relaﬁvely mmple mtellectua]‘

\é/ operation which may be .identified as a “digit-symbol substitution

exercise, €xcept you may have noticed that in the second exercise - °

-»- on this page the WALKING C‘C)W was a mifror image of the one
o in the deﬁmban Furthem'nare in the thlrd ‘exercise, the IUMPING

[Sﬁ]




= C‘AT was not the same JUMPIN GAT as m tbe glossary %rthe tnp s
In the nem exen;:lse=that ‘is the fourth one—you mrcled d jumping '7
. animal which was not shown at all’jn the glossary Tor JUMPING. In %"
marking that exercise you must havé abstraeted the- ceqgept of JUMP--. .~
- ING from the actions shown in the g]ossary at ‘the top. You coukdn’t
~ have marked tha#ansiver:by a sithple digit- éymbol substitution.
__'Oni the back page of your booklet I have shewi' you gg@ﬂt happens 4~
; " on page 24 of our 42-page booklet. In ﬂeaﬂhngﬂwith thé first item, the
- * examiner must here make two sets of motions of gem arison; By such ¢
" motions he shows that the first symbol agrees with. the COW:. symbol"
above, and the secondgsymbol agrees with the’ ]UMPING symbol..;
. above. The searching motions, among the options terminate with
option 4. Then motions of comparison are used between this option .
- and the JUMPING ‘COW at the top left, and other motions:of com-.
. parison between this picture and the ]UMPING COW at the upper - _
~ right. These motions terminate in the examiner’s circlingthe ]UMPJ;NC; B TR
COW in the fourth option..In the next exercise similar nfotions of
comparigon términate in the examiner’s circling the first.option. Ifyou T
~will circle this optiah, and in the next item-circle thE-se(:Qnd option oo
after comparing the symbols, I will then turn you loose on your own,
'I have a few fnore, rema:ks to make after all of you complete the
exercises. an this page. - : ¥
. As you may well suppose, the nekt step is to introduce three-syrnbﬂl
" sentences, sugh ‘as. MAN_ BEATS HORSE or HORSE DRAGS BOY
or BOY BEATS MAN. The highest lcvel to which we are now going is =~ T

.=

" to the four-symbol sentence, such as WOMAN KICKS DOG LYING
s DOWN or MAN BEATS.WOMAN RUNNING, and the like. L
: I am sure you must have got the idea by this time why we called it g
the Semantfc ?Est of Intelhgenc‘e What we have done is to.imitate » \Q
in a;mn-verbal test the semantic relationships presented in the g,rpmal *
~ low-level verbal intelligence test; that is, to require the subject to
' agsociate an arbitrary symbol with a wnrldly referant; to indicate his
. B mastery of this association, and then to combine these symhgls into
" groups in which’ the rela,%pnsths between the symbuls in eac‘lt gﬁ:‘mp

are .sen'rantm or syntach«:a relabonshlps g }c o

K

© of sehaolmg, it was decﬂlded to use > 4s worldlf) referants onl_y the a " IS,
verbs, and objects familiar in all western cultures, even the most »

© primitive. These were felt to be sex differeptiation, the ymmg ‘of the
sgemes‘ and dgméstmated ammals as far as the, nomfnatives were
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tion to men, women, children, an#:ommoﬂ amma]s—fcbr the ﬂb]er?ts of
 transitives, For intransitive verbs the most umversal actions were used:
N standmg, walking, running, jumping, s:ttmg, and the like. For transi-
... tve’ verbs agam the mast prmntlve operations upon ‘objectives were
.' employed: pushing, dragging, lifting, beating, chasing, leading, etc.
- The test is nﬂn-verbal to the extent of being admmlstered Wlﬂmut:

.concerned, and simple nb]ects hke bowls, stoc:ls trees, etc.,—ifi Eddb_;i‘,:, L

~any word in any language heing spoken by anyone.

The appearance of valid ty offthe material is not merely silperﬁmal ,
©, siiice the operatians required of the examingk are the simpler linguistic
or semantic operations, not jlsst operations thought up for the purpose
.- of constructing a tést. These operations are undouB tedly related to
e operations of reading in any language.

"Xt has been found possible t6 construct a test of substantial dxﬁﬂulty

_ which_does not seem to oEer any reward Eor visual acuity or pure -
8. visual perceptmn :

Also it seems possible now to produce such a test: using such ma-

 terials as not to give any advantage whatever t6 the Northein child

over the Southern, the white over the colored, or the tuhe-server in’

s«i{ml over the bright youngster with less schooling. . . .o
, H : : . i E ) %EF . é-
e
=
. *
. P ¥ ‘ iff;! O
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Thi.s 'aitemmm I Will gmup my comments around fnur pnmts
, the theore

B in mtéllxgence tEStS ;ami o

S 4. Some cuns!deraﬁons wh;gh must lja taken into account if we are .

to ‘make any.real progress. toward a meamngful solution of the
pmblem of develﬂpmg unl:uased tests.”
. ' |+ s==IPART. I

‘ About three decades ago; the testmg “movement sank its tap root
' into the ﬁelds of. Educahﬂn and psyehclagy This proved to be fertile

o soil since these groups, at the time, were first and foremost anxious
" to_be.scientific, ohjective, and quantitative, The influence of men like
Thorndike and Watson was at high noon. Most of Thorndike’s genius

“was devoted to activities which involved pioneering in areas where

- experimentation and quantification could be applied. Watson’s recently

- formulated Behaviorism attempted to flush out of American psychology

~ all of the subjective, conscious cognitive.processeés, and set up the

‘dictum that only behaviors which could be observed objectively were
. Wl:l thy to be legitimate data for the science of psychology.

) these, schemes, the subject was considered the equivalent of an - '

' -m pendent isolated, _physicalistic machine; the experimenter im-
_ 'thus Ye manipulated and its characteristics studied by the psychologist,
v‘rmmh as the physicist studied physical phenomena in his laboratory.
_The task of the scientist was to control (and measure) stimuli and other
environmental conditions, to observe (and measure) responses, and to

stimuli which in turn elicited responses. This machine could -

" determine the relation between the two. The role of the scientist was
R fthat of a deus ex mashma Equlpped with an melastu: “foot-ruler.”

P T L) I
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v
Gc:mplex adaphve behavmr was seén, in’ th;s se:ﬂ:mg as mnglnmerategs

~ of simple elements, whether they were called “ney eanpeehnns

- or’ “conditioned. reflexes.” Such:were the psychalug;sts atoms. Given

* enough of them, and in the right proportions, w had what#vas'called,

for example, ' mtelhgexice (cf. 87).

Under the influence of this phxlosophya’ smenbﬁe method and
_procedure, the task of the intelligence tester was rq vely easy—all _

“he had to do was to present stimuli (items) to the sublect, and de-
terminie the adequacy (some measure) of the subject’s responses, But . -

"underneath all this was a more fundamental set of ideas, namely those
‘which characterized the early nineteenth century physical sciences.
'Thesé ideas were reflected directly or indirectly in the practices. of ‘

the early, and to a large extent the present, testing movement.

Loosely stated, some of the underlying assumptions af this con-.

ceptual scheme which are relevant for.our consideration, today are:
that the phenomena to be studied were stable; that they were a
“closed system;” that the “closed system” functioned. in a manner

analogous to Newtonian fcprmulations of thermodynamxc laws, that
the variables used.in describing the phenomena were’independent, -

‘and quantitative in linear, unidimensional terms; and that these

variables or dimensions of behavior could be. measured by the ap-
plication of some form of external “foot-ruler,” which could be ap-
plied by any trained impartial obsérver who was rempved. from and

‘was independent of, the phenomena being studied.

I will return to comment on some of these assumptions fmm time
to time. But first, I want to say that it is-too bad, and a little ironic,

framework which was already discarded as jnadequate by the very

discxplme which developed it. Clerk Maxwell had published in 1877

his Matter<and motion, the work which opened a new era in physical
scierice theory. But those educators-and psychologists ‘whose thifking

~ that the educators and psychologists who saw their path’to scientific
respectability in imitating the physical sciences, imitated a conceptual |

" and research were patterned after the classical model with which they - -

were familiar, were intent on being “sofentific” at any cost, and the
cost has groved to be high. A 8 ..
Parr Ik~ ¥

What have been some of the effeats on the ﬁ% of xgtellxgenca test-

ing that resulted, directly or indirectly, from f@llawmg e theoretical

model of classical physics? Therg have been se_,' ral, ‘T.will limit

rnyself today Fg three major groupings; the conf? n of prublems with

/ N
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téchmques, t,be cgnfusmn of facts with art;facts and tbe generahcn of

- pseudo issues; and the relugtance to ‘consider approaches wluch_
".deviate from orthodox theories and techmques T -
1. The confusion of problems with techniques. .

In a lucid discussion ‘of this topic, Maslow (23). has hstad several
consequences tl‘:lat result wliien the techniques-or means of- mvest:gp
~tion of scientific problems" are confused with the problems thetnyel
Some DE the mnsequences ];ge l;sts are: the tendem:y tg lay sh‘e

than vice versa, to davelnp an orthﬂdoxy by those who use the prﬂper : ‘
teahmques which in turn tends to block the* developmgpt of new | .
"methods, to.exclude ma.ny problgms from the jurisdiction:of science, . . - . .,
wnd to make sclenﬁsts want to be “safe,” mther than da:mg anﬂ crea- L]
. thE ) i : :
g I think that examp ples of all of these. trends or tendem:ies can be _
' found in the hlstary Df the testing movement, Perhaps it was because . -

. educators and P&ychologlsts felt so strongly the need to be * ‘seientific”

" and at the time Had precious little else that held out such promise, that -
they assumed that this would be a convenient “escalator to ‘scientific .
‘status. In any case, they seem to have devoted their energies to the L
development of the means or techmques and have forgotte;: snma-r

' »'*‘i ’ey seem to have Substltuted the means or techmques fnr the’ Prob=

ms themselves, In making this switch, they were sometimes criticized -
sthat their tests did not measure intellectual potential after all; the reply

"haé'lbeen that their tests did predict school achievement pretty welk

" They seem not to have questioned their purposes, but rather to have
justified their techniques. But let us be more specific; let us consider
the kinds of concerns that have preoccupied test constructors, with
occasional illustrative references to our most esteemed test of intel-
ligence, the 1937 Revision of the Stanford-Binet. I am selecting it, .
certainly not because it is more vulnerable to criticisth than others, .
but because’ we probably know more abeut its standardization than
we dD abaut any other test and because vanous other tests have used

The pnmary concerns’ of | mast mtelhg;nce test constructors can mast
likely be suinmed up in three-terms: item- dlﬁculty, reliability; and ..
validity—and probgbly in that order of importance. I have picked
these three terms ecause they have formed 'the essentlal ]ustlﬁcaﬁ'on ’
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for many tests of intelligence. Personally, however, I don’t think they
are independent toncepts -at all, but I will try to- speak of them,
oly, since they are supposed to'be’kept separate, -

ke item-difficulty first. 1 believe that ~ . '

: '?SE'PEIE,

" “ini ‘terms of the usual;tés_tsccxnsﬁuéﬁbn'-prbcedures? there is no

__absolute. way. of_establishing the true item-difficulty
‘difficulty’ ;

ty, since the
difnculty of a
.~ ‘operationally’ by the proportion of children of a given chrono-
l(";%gbllcal age who passiit. e LT,
. “This point may be clarified by tracing briefly some of -the pro-
~ cedures used ‘in test construction and standardization- as follows:
" Let us assume that a test constructor finds it necessary to estab-
lish, first, that a given proportion (e.g., 50 per cent) o%e‘pefsons ,
- witha given €A pass an item with a given sigma; and, second, that
an item on an initial testing is found to be ‘too easy.: The test
. constructor in this case usually makes the item ‘harder’ by either
. ¥  rescoring or rewriting it.* , - L

: “In’ rewnhngan «tem, two procedures are generally used to ac- '
. complish this desired purpose: either (a) to make, the mental prob-

lem more difficult, so that more mental ability is required to solve
) it, or (b) to retain the same mental problem, but change the form
of the item so that fewer children at a given age level pass it. In -

& x

the latter case, this is done most easily—ind most often—by

,manipulating verbal, etc., factors in-the item, usually by using,
more ‘difficult-(j:e,, esoteric, unusual, o academic) vocabulary in

a given item, or set of items, is in practice defined 3

presenting the-méntal problem-to-be-solved, And, because of the '~

. . statistical definition of -item-difficulty, it 'is”not {possible to tell
whether the mental problem really was more di icult, or just
accessible to fewer of the childrenin the sfandardization.group
because -of the unfamiliarity of the vocabulary or other language

. forms” (17) v ST ST

. It is true that by this procedure the mean mental -age is raised for

. the jtem, and that the sigma of the distribution may remain the same.
. Bt this type of standardization procedure leaves several rather basic

. questions unanswered. Let us consider two of them. First, we do not

- know what happened to the relative position of the individuals be-

4 .+ tween the first and second distributions. Please bear with me while

I make the following assumption: Just suppose that on the initia]

. . . ;’i}igﬂ; {ESES; which use a sirngﬂé scoring method, the item is generally ™ .

o _ rewritten and again tested, or it is discarded. In individual tests where more com-

: plex scoring procedures are possible, rescoring as well s rewriting is used in the -
standardization procedure. In the 1937 Revision of the Stanford-Binet, for example,
the tests and scores were revised six times in order to obtain “proper” distributions
for items gn'Fgrm L of this test (36, p..23). - =

' [96]
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are more often made “harder”

question of

. Next, reliability ¥ 1 have difficulty in Uﬂdérstanding !clgaﬂy what

'TESTING PROBLEMS -
-ét'esﬁng:_fﬂg* ourhypotheﬂéal jtem there was no diEieréhce; between the.
performances?of low-status and high-status children, and suppose also ;

- that there .was éfjs—!g'iﬁcant -difference on the sgcond “testing, The .

' shuffling. of the '??ifg%s,, ve* position of individuals in” the second case
..~ would not be ag;géxent at all from the mean and sigma’of the second

 distribution, arrived at by the procedure I have described, which is the

e, strongly suspect that in_such ‘cfses, itemg - "

ore _ than they afe made “easiér,” probably: .
because the floor of itemi-difficulty is set by the actual difficulty of the ;

"mental problem-to-be-solved, whereas the apparent ceiling of item- y
difficulty can he raised easily by the ‘introduction of such artifacts
“as I have suggéited. , - N R Ce e ‘
A second unanswered question shows how difficult it is for me to *
“kéep “item-difficulty” and “validify” separate. It has to-do with the © - -
< “whether it is necessary, or even desirable, to confound problem- °
diffculty with vocabulary-difficulty in intelligence test items. One. .
reason for believing that these two aspects of an item often are/” = .
confounded is that for many intellizence, tests the vocabular

- score usually has the highest correlation with thé total test battery-— - . .

* (Terman and Merrill -[36, P. 302], for example, cite a set ofsuch ~{ 7
correlations for single age groups  which range from -.65 to .91,

~ with an average 7 of ,81 for their test.) If problem- and vocabulary- .
difficulty are ganfoﬁ)nded'@héther intentionally or unintention-

.ally), it is highly unfortunaté in view of the knowh differences in
the -extent to which childrén from widely different social classes
are exposed to' the academic language permeating most current
intellizence tests. It seems apparent that the removal of a vocab- -
ulary-bjas whigh favors mid(ﬁé*class children does not lower item

, or test validi®$, but indeed ir¥eases the validity if one attempts
* to measure problem-solving ability rather than vocabulary” (17).
The question of whether “vocabulary-bias which favors middle-

class children” is present in an item cannot bé answered by the statis-
tician; it can only be determined on the basis of socio-anthropological
field research. : :

lity of some phenomenon or be- ~
over a_period of tir ‘hich I have discussed here—the
in other, and = different, senses. These include
res of some”particula tlc within a person

as a measure of the stabil

] r charact
ich are sampled at a given ti id as the indéwwof the consistency

/") of scoring of a partjcular sample of behavior by two or more,
ods of evaluation. ; ’ .
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= .. year.we._obtained both split-half and test-retest reliabilities.on a

Lk

" . of the “foot-ruler,” not just the partlcular tést alone.
e

" tions; )igst experiences, attitude téward the examiner, the test 51tu‘at15n,

]

: us A,here are so many types of it., wol
But 1 dmget the imljress;on that jt is a]rﬁast asrule-of-thumb to say, .

“If your test-retest. rehabll;ty lea\?es\you with a large error showmg, try :
“the split-half iﬁﬂmﬂ,ﬂ and then increase the reliability a,,llttle more . . . ¢
by using the Spearman-Brown formula¥ = - :

I am not entirely facetidhs in making this statement, because last

known intelligence test. The uncorrected split-half reliability was 977
~ the test-retest reliability, after about sixteen months, was 67, (The
number of cases was 68:) I will not mention the particular test, be- "3

" cause I suspect this sort of thing happens with more. than just this’

one, and besides, the general problem, and not the specific case, is
tha unportant t_hmg fgr us to cgnsxder In thls connection, I wnuld

aﬁ’M&nLal TEStS (16) namely that the use of - spht=half rehabdlty r:m L
speed tests, where the unanswered itéms are counted as being in-
correct, }’IEldS spmmusly high' rElxablhty coefficients. The Stanford-
Emet test is not open tcr thls cnumsm, but several others are.

meaii?" It rnakes sense to me. cmly in terms of the classical physu:alz
science  model, ‘one assumption of which. was that the. object or -
phenc)mencn under investigation rémained stable. Thus, if you ineas-
ured a Iead brick w;th a gwen “fnut ruler "at one tlme- and if you

along th%'t what you were measunng dld not. chang'e But thc
lems of mepsurement that' we have to face are. not gnly much more -
complex; they are in fact different. In a sense, for us, the experjgs
" the test itéms, and the subject cannot be clearly 5@parat€d J
son who administers and scores_the test must be thought/of

- The use of the classical model i g% attempbng to-measure ik telh
fnr exarngle does not fit the fadts*If we tr? to use ths med
waul .have to say that many coriditions (s,uch as-thé subject’s m

“and ‘a host of othErs) change dfastmally ‘the size and shape of both
the ObjEEt of meagurement ar§ of the foot-ruler” that these latter terms
cease to have Waning, Gulliksek referred to this. problem whén. he
sa1d that “a Slg‘rﬁca\nt Eopt‘nbutujn to item a,nalyms Eiieary wauld be

R ,
R z_-[ga] Wy
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- the dlscnvery of 1tem parameters Lhat remamed xel!ﬁvely stable as o

the item analysis’ grolip changed; or the discovery of a law relating, .~ -
" the changes in item parameteérs to changes in the group” (16, p. 392), '
> Rathier than trying to make the old system of measurement work,
; it might'be better if we would go back-and examine our basic measure- .
msnt assumptmns ;md modify them and our technical *pl*OEEdurES to Ty -
t ’E*tutalmmrﬁnent-suuahﬂn as-wg:knaiv—xt—f%

. tabe . -

Fmally, Validity, The eoncept Df val;dlty has sc:matlmes ‘been treated -
even more casyally than.reliability; In looking “through Measuring =~ . -~
Iﬂtslhgsnge (86), I found a ref«‘arem:e‘i to the fact that for the 1937 Re- = o
vision of the Stanford,Binet, item§ werd selected ythat experience had - * - - o

.. shown to yield high correlations with accéptabsle meagures of intel- @
& . ligence” (p. 7): I was unablé to find a clear statement of the “acceptable e
—— isures‘ﬂf intelligence.” However, Ferman and Merrill (SS p.9con- - -
. sidered vahchty to be of primary- meortanée in selectmg test 1terns
o Vahdlty, t;'xey %axd was ]udgéd by two cériteria: .. - @ S

S @ “chrease in tha percents passin from’-one age (or mental age) - -
= % . to the next, and,(2) a weight based on the ratio-of the difference . -
- to the standard érror.of the difference between' the mean age for o
" mental.age) of subjects ‘passing; the test and of dubjects’ faﬂmg ity
'The use of such a weighting scheme was prompted by the dbvioms.
"+ advantage of being -able to utilize the data for all ug the sub;ects =

p: 9)

=wha were tgsted wllh a gwen item”

. These authors go on to point out hﬂt

“Increase in Pei'cents pass ,g‘at suci?ﬁ?e chmnaloglgal ages

- 4. s indirect But not conclusive evidende of validity, Height, for

. examFle .increases with age, but is known to'be practically .un-

S _correlated with: brightness. Increase in percents passing by mental

’ .age s better, but exclusive reliance upon this-technigue prede-
o . termines that the scale based upon, thls criterion will measure ap-

s proximately the same functions™ as’ thatlused m s%sc@g tﬁe
e E mental age grcmps (p. 10) o

",}

fTh seems a Iather scanty ]ustlﬁcatmn af vahdlty, in view of the :
great expendlb.l?'e of time and energy that went into the standardization’ - -
of this: test. McNemar laterdfhgew some light on the “validity” of the -
o~ -§tanford-Binet. ‘He :said that ‘e ultimate criterio, of validity was
) corrélation with mental age or 1ts ‘equivilent in- pdint scoredon :thé 2"
" . composite of the two scales™ (25, p. 4). In “his Psijchological statistics, - . " . s
however, he says that ° “the emrelatmn betwaun two detcrmmatmns is + +

o : S .,‘-' ;’ g 3 ’ lrf ", '-" . 3 -—'I
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termed the relmbzhty r;ae]ﬁ.czent” (26 p. 128) Frnm such States .
megt.s 1t is nqt clear to me whether a measure of va]i‘dlty or a measure

statement of his validating procedure. Térman’s assertions that “the .
validity of the 1.Q. as an expression of a child’s intelligence Natus . .
, i follows necessarily from the similar distributions at the various agf;s "
(33, p. 68) did not entirely satisfy. me, and his statement’ that “a test
. which makes a good showing on this criterion of agreement with the
scale as‘A whole becomes immune to theoretical criticisms. Whatever
" it appears to be from mere inspection, it is a real measure of intel-
ligence” (33, p. 77) left me with the feeling that Terman was really
making a case for “faith validity. ” However, he did report the correla- -
‘wtion, between the-1.Q. and teachers’ estimates of the children’s intel- ‘
ligence. It was .48, which “is both high enough and low enough to be .
mgmﬂcant That it is moderately high in so far corroborates the tests,
That it is npt higher means that either the teachers or the tests have
made a gciod many mistakes. When the data were searched for evidence -
on this point, it was found . . . that the fault was plainly on the part
‘of the teachers”-(33, p. 75). The correlation between I(;_) and school
success ‘was gwen in anothar source (34, , PD- 104-6) as bemg 45 Thls

Tﬁa ME(‘Z 'rgmsnt aj fntslhgencg. 3.‘3) No;ﬂ,';ete did I find any clem‘

of rather prosaic rote leaml_ng and recgltatlon requlred in our gresent
public school curricula, I do not think it would be-very flattering to a
test which purports to measure an individual's complex, adaptive,
higher mental abilities if it correlated too highly with s¢hool success.
. There is another point that I would like to mention. with regard
to the standardization of the Stanford-Binet. We are told that.in both
the 1916 Revision. (33, p. 52) and the 1937 Revision (36, p. 15) “schools
of average social. status® were selected in each community.” As we
* know, this means middle- cjass schools, which are usually attended by
middle-class children. This is a rather serious sampling error, since
research has shown that the concomitants of social class, the range of
ExpEnEﬂEES “motivations, etc., in turn influence performance on our
_present intelligence tests (e. g, 4, 8 9 18, 17, 19, 23, 82, 40). It is
analogous to the error that we would make if we wanted to determine
the SDElE.l and sm(‘)borml behav;or Df mdlwduals of a]l ages up to

[100]
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dDES not follow that they wauld be’ ti-uly sgpresentaﬁve of eu:he: young
ehﬂdren or adults. The use of “average schools” would have been a
.good sampling short-cut-, the factors which inﬂuence intelligence test .
pe:formance were, random djstrlbuted along a l.mear cﬂntmuum of L3

answered by the staﬁshc;an such dECiSlQnS must be ba,sed on socio-
anthropelogxcal Eeld ‘work among various socxal—status gryups in our -
soclety
, A further samplmg problem in: cannection with the 1937 Bev1510n
is seen in. the fact that Terman and Merrill selected their, standardlzag -
tion groups from white, native-born children, and on the basis of census
norms for employed males in 1930 (36, p. 14). Even far this biased
criterion, tHey selected too many children from high-status. and too
- few from low-status families. The extent of the discrepancy: for the
seven classifications used is indicated by a chi-square greater than 500.
Because of such sources of bias, W. L. Warner (38), on thie basis of
his research on the differences in cultural behavior and experience
patterns of various social elass gfoups, estimates that the Stanford-
‘Binet should, on these grounds, be appropriate for testing fifty, or
: perhaps even sixty-five, per cent of the children in our population.
2, Tke mnfuswn rjj facts with artifacts and the generation of pssudﬂ
5;15311&5 :
The history of mtelllgence tegtmg in Amenca has been fraught with’
a series of vmlently contested “issues.” I would like to makdq)some
comments about the s6-called “constancy of the 1.Q. —a]though I'might’
also have chosen to speak of the “nature-nurture controversy.” When
-some pemple speak of constancy, they assume that the person, be- .
cause of his genetic izlherltam;‘é, is born ‘with a given level of intel-
lectual potential, and for better or worse, it is his for life, It is even
more constant than, say, one’s hair. because one can dye, curl, or even.
- lose his hair—but the L.Q. remains faithful to the bitter end. Terman
expressed this position in speaking of gifted children thus: “Their high
L.Q. is only an index of their extraordinary cerebral endowment. This
endowment is for life. There is not the remotest probability’ that any
of these children will deteriorate to the average level of mtelhgence
* with the onset of maturity” (33, pp. 102-8). It is this mte]]ectual some-
thing” that is said to be measured by intelligence tests.
What is the evidence for this belief, even though many investigators
have found, or some investigators have found many times, that chil-
dren often do receive the same 1.Q. within rather narrow limits, when
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A vary - m:p more than ﬂut ﬁve
previous score. Buttressed with
sufnied- that-“the constancy of {the-1.¢:
being determined by heredity” (l ;- )
‘2 “Now, let us look.behind thege
"'they were obtained, If we test ard
from classrooms,'we can be almoft
that are sfable in the neighborhood, 1 ert life,
"and that" the over-all parental alues *their systems bf. re;vards and
pumshménts, their expectancies for their children, the ype and range T
fpﬁéngnces of the child, the{strength of his desire to do well 1“»“"*;' ’
and sg on—that these cofditions will remain about thei .
test to retest. Thus, evetl i Enwmnmental fyctors do inflience - .
_ inte]hgqnce test performance, we w0uld not be able td observé 'their .} -
o effects under such ﬂdltlons,jl ce suqh effects would be held rela--
- tively constant. Some thegriss remindege, by their logic, of the man
* -, who thonfght his thermometgr was istuc bcc:ause it always gavé the
- same reading, even though he- keplt his house at the same temperature
Howev&r, in_his chsc:ussmn “of chupahonal dnﬁerenc s m abtgme, .

dren "
41 ilies | %,

" quarfer. of a century ago such an ac 4t
present, would have been hailed |as defin e
differences havean hereditary basis, but ap-the present g;mg these data -
wﬂl not be regardsd as of crdcial sx'mﬁcance in a. field of controv?rsy ’
(25, p. 35 ° |

" In short, I am §uggestmg ﬁiat the mnstancy may | have- been an

\, artifact of how we obtained our datd,-and that unwarranted generaliza-

e

tions from such ‘data generated. an|“issie” over’which| we spentstéo .
muc:h adrenalin, time, and energy. There are other “issues” that would:

_probably fall into the. same class, and social status isiono of t} emi.

. T think that such controversies -tvguld cease to be of centr‘al 1mpurt nce
if we knew more about the natur® of the phenomena we are attemp}ng
to measure, if we were.better able to formulate and appreciate |the
relevant parameters that concern what we mean by “pr blem-solving
ability,” and if we could learn ways tp cut through. various aspects of
the testmg situation. which are actually irrelevant to cm\(b'mc meas- .

) urement purposes, but which c¢an contaminate our tes items and .
standard:,zatmn pmcedures, and sometinies have.
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Ea:her in th;s pager J gu&snﬂned the lcmgarange value Qf trymg o

be tcm scmnhﬁc toc- oon, of settmg out to develop tests that are R

,mg 1 have .also stated my behef that the

may cﬂnelate w:th 501

g must concern murselves These Pomts wxll be touc:hed upasxl._ter in -
- this paper. I S

N _’,es ] pér 8¢ 15 ﬂmy a pai‘t :l,he Theasurement sithation w1th whn:‘h d{é T o

8. The relut:tance to’ L’?EnS‘ldET appmachss u;hu;h dgvmté frc?m arthadaz: :.»-'

theemes and tsc;hmques
" This tendency is of* lmpertance cmly in so far as it serves to ngede
sscientific' progress in t;he development of new ideas and knowledges

% From time to time, hew approaches to basic problems, or a questioning
f the éstablished “facts” in a field, ‘meet 'with rebuke or' censorship.
Sq, EtlmES _they are ]ustlﬁed ‘and sometimes not but this tendency
Uugs in every feld (cf., 39, ch. 4).

Eells and c:thers Intellzgence and mltuml dzﬁerances (13)

except tﬁ e in the Eg]d Df Psyahalogy were ElfhEl‘ mere f"li_‘tu’ll re-

is. connéchon I decided last week to cheek the revxews ‘of the

__porting DF\ the -research and ideas, or vepy. favorable, with such

lauditory statements as “the book: ‘mighe weltfserve as'a model for- i
sdgial science research” (24, p 45) or “this very. 1mportant study will
be of great interest to psycho]clglsts as well as to soclal sclentlsts,
particularly to those concﬁl with. constructing and ngmg tests”
(30, p. 209). The reviews in psychological journals were soméwhat less
enthusiastic. s .

~ Could it be that our cnlleagues in Gther dlSClPllnES such as scocmlngy; .
are‘not ¥ufficiently familiar with the problems*of this field;, or suf--
ficiently knowledgeable to 'judge adequately the value of su::'h work?
Perhaps. Of the reviews of this book in psychological jourhals that I:
have seen, McNemar's criticisms were the most just, although his praise
for its value was barely audible; McNemar closed his réview (27) with ,
the statement, “Eells, perhaps in tune with his mentors, concludes that
‘variations in opportunity for familiarity with speciflc cultural words,
objects, or processes, required for answering the test items seem . . .
to be the most adequate general explanation for most of the findings’”
(p. 371). I w15]1 McNemar had seen fit to cite the following paragraph
also on p. 68 of thls book (13), which reads . TN
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S ‘Itsegmslikalyfhatstaﬁ;sdﬁeren 4 Py igence-
test. ltems are not due solel 3 cayse :
resy 5. ty] f

o “An!sther 1mpartan' ",,dmg of the a
s the rather substagtia number

?;‘,diﬁm@fﬂrfwkﬂeéi, reasons
' esence of such a la e pr
shﬂufu however, lead tfzg ca

ing Ia;ge état’us
ition can be seen. '

Hing the idea that | v
ar;counted fm' in

. . stains. dﬂerences on test item:
- s, tefms of the cultural bias of thei o
= point ‘this out because many'ﬁ;e.rsons l:av enly assued thnat
- the people at the University of Chieggo believe_that the inflyence of -
heredity is not reflected il inteHigence’ test SGG!‘ES No one at Chicago -~
ever said that, but rather that.our present tg measurg a very gi'eat
- deal besides heredltary pﬂtentgal :

"' Another instance 'of reluctance to ac,ept the “Chicago tudies” _
“eame to My attention recently.when 1 Jearned that a research report. .
- from there was not accspged by 'the echtdr of .a well-known pédycho-
logical publication. I jvas-a little ‘takeh, aback to' read, amohg ather
_ things, the editor’s, comiment as follows: kg gugss that that's sc
that troubles me most: the fact that the lmp‘hcatl ns of ¥his
's0 gmssly different -from what i generally believed.” ,

* although per]:aps more revealing, . is ‘hardly more eneoumgmg to °
. “progress: thgn the one of an editof who allegedly said, *Here is your,
~ paper, somebody wrote 6n.it.” " However, such a finger-in-the- -dyke ap-
" proach is futile, espﬁmﬁﬁ y\‘when the main stream of scientific thought
and methgdc;logy has leng since gone 1w‘anﬁther direction.

&

ParT III ' !

It wmild be impossible to attempt here a si E of the. mass DE re-
‘search findings which bear directly or indire ctly the toplc of bias
in our current intelligence tests. Such a survey would have to draw on
materials from such fields, for example, as sociology, anthropology,
psychology, psychoanalysis, and education. It would have to deal with

~ “thie Kost of factors that touch on the broad problem of hmv peuple

[104] -
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" come 6. i;él@évé the wgyi."théy‘ do, and why, I Will hmxt rhytelf here

"0 only a token samiple .of the kinds of findings in the psyghological

 litefature, that are obviously relevant to our pioblem., These include. "

the relation of the individual's barly: learnings'to his later:behavior,

nl i . L bdie .

"especially as they effect intelliget co test performance (19, Chs. 8%~ —

" 11), the role of léaming td’learn in effective problem-solving behavior - .
(18), and"the role of emotienel or personality disturbancés, especially”

as they result in intellectual majfuncj:_iiining (40). !

*- F.would, however, like fo discuss some reearch findings which ,béé\:

" more directly on the problem of bias in intelligence tests. This experi- -~
.. ment is a part.of a laréerresea‘mh program. that has been going:at

the University of Chicago for seven years; under the. leadership of

~ Allison. Davis. The expetiment I will discuss was @signed to investi-
" gate experiméntally some of the many, factors' which are known to be
* culturally determined, and which influencg, the performance of chil- -

dren on our present intelligence tests. The factors which, it was felt,

could .be ‘studied realistically. and eontrolled experimentally are
" formulated in terms of the following experimental conditions: (a) social-
status, (b) practice, (c) motivation, (d) the form of the test items, and
() the manner of presentation of the test items (17). ~ . -

You have already been given a. brief description of the major

variables and éxperimental conditions, ‘the matching variables, the .

control. variables, and how the data were analyzed (See Appendix).

To save time, I will go directly to a summary of some of the major

findings of this experiment. They are as follows:

1. “The condition of Practice facilitated the gain in performance of
the high-status children who took the Standard form of the
Retest, and the gain of the low-status children who took the
Revised Retest. /. =~ - - . ' .

' 9 “The condition 'of Motivated Practice inferfered with the gain
in performance of both groups of ghildren who toqk the Standard
Retest; this was especially true for the high-status children.

. “The low-status children, when motivated, did significantly better

=2

o

on the Standard Retestithan the low-status children not thus .

‘motivated. | |~

‘4, “Children from -both social-status ‘groups made much- greater
' gains on the Revised, as opposed to the Standard form of the
. Retest, with the low-status children showing the greater gain. -
5. “Some item-types (e.g., dnalogies, opposites, classification) can be

“revised more-easily than others (e.g,, syllogisms) to reduce ‘mid- -
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_ , "G‘hlldren frﬂm ‘both somal—status groupg perlbrrﬂe& betfer on .o

A .“' .2 Reviséd Imﬁal Test than on the ,Standa:d—typg "Initial Test. :
“H;g;‘lﬁstatus c.lnldreﬂ sk owed a slighgly greater gam when. thgy v

took the Revisec o traditional (Silent; hie T, ,,hEl'E’f”' .

the low-status chﬂdren showed an additional £ain in perfom‘ance ’

when the Revised Test was alsb read aloud to them. ‘
© 8. “The Initial Test and Retest of 40 items weré ot given undér’
"+ strong pressude’ Qf time. Many more children from both SOE]EI!S
‘status groups passed the test items than one woulcf expect from .

... the standardization norms for these items. . *- -
' 9 “Even though the various experimental ﬁeat‘m&nts and '&:em:hs
" tions influenced the retest scores of children in the two social-
status. groups- dlﬁerent;&lly, when the effects of all such treat-

* ments and’ conaltlons were thrown together, there was no sig-

"« nificant dﬁe:enee betwben\the two groups of children in_their -

. ability to learn to solve intelligence test‘problems. -

'y “Children from both sacial-status * ‘groups showed greater gam +
- in. performanc;’whén tested on tasks and under. condltmps Whl(:‘h
"were ‘relatively more-familiar to them. - ,

+ 11, “The mere revision of the test items was not m itself Suﬁclent to
“reduce’ the difference “in performance between the hi atus ‘
and low-status children. The marked discrepancy between the
two groups was only decreased when the conditions ‘of Motiva-
‘tion and Practice wexe also present—that is to say, when. ther&
“was also a decréase’between the, two social-status’groups in the .

_difference in their familiarity w1th and nmhvatlon to do well

on, the test items, . ~ ]

12, “All of the statistically ;s:gmﬁéamt dlEEl’Em;ES attﬂbutablg to the ,°
conditions of Practice, Motivated Practice, and Motivdted Retest
~occurred in connection with the Standard Retest, The Revised
Retest was not so ihfluenced by such’ conditions, which-are es-
sentially irr8levant to the measurement aof rnental ability, but
which are’determined in large part by the cnncamltant‘s “of scmal{;

status” (17) . . o
e . PART IV '
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‘ Furthermora, by potential I assunfe we mean first; an mdwlduals -,

pc:tem:lal at the time of testing, intterms of hﬁtheoreti‘cslly ma al-
.ability to’ perform, rather than some hypotheﬁéal jnnate, g
i pctenbal and second, that theji'ole of soclakstatus is one of the faetors'

—ﬂmﬁnferferewith—ompreﬁse evalustmn DfPTESEHfPQIEﬂEIEJ —
. Thegg are two broad levels on w e mhy. approach the solution
of the, problem of possxble bias in e‘sts which attempt to measure-}
~ for example, ‘intelligence.’ One is the theoretical fevel, or how we
% conceptualize ‘and formulate .our research problems: %Fhe other is the
; tec?lnjm:al level, or what specific knowledges we should acquire, apd
What steps we can and should tike in attackmg our Problems I will
dl;cuSs each of these levels briefly. : \ .
-“The Level of Theory. Fr ) time to time this aftemoon I have maée -
tﬁa classical physical science conceptua‘l mndel out to be a sc'apg
.goat, the source of all our ills, Some of you may say‘ I have carried this
point too far—and I would agree with you. A miore accurate statement | \“
would be that if we had been more artidplate about some of the as- - -~
. sumptlgns we have unw:!ttmgly méade, w wnu]d have ceased to make :
them a long#ime ago. I rea]ly think our, hief weakness has been’ that
wwe assuffed we were being “s 1ént15ts because we perfurmed somp .
,Gf ‘the chgéﬂtlﬁc rituals, angd we assumed ofir “facts” were valid be-
eaufe tiiey were stated in quanhtatl' e ‘ternds. Others of you may say . --
I have been uiustified in spen ,'ng sp much time talking about
" vague “theoretical ,i;(:mégp al schemes,™that we have work to do, so’
‘let’s gét .to it. The ‘best. reply I know to thig, position was made by
Einstein and Infeld, %ho said that|[“the formulation of a problem is
» often mfdre dssential than its solutu} which may be mérély. a matter

of* mathematical or “experimental skill. To raise new questions, new
ypossibilities, to regard old problems

it ]

fronrnew angIEs requires creative -
" imagination and makes a real advance in sciencg” (14, p, 95).
. Frankly, I dg«-not krow of any cﬂn,eg?,al model § }m:h is fully
/ arficulated ahd appropriate for the fiel téstmg But I think it is
clear that the system we have been usnlg\{s quife inadeguate and in- 7 4
app;ppngie as I have tried to point ouf Emm tm';a.,to time this after- ,’
y hoan. Berhaps'I can be moreexp j¢if-by the use of kn example which
" \is' admittedly exaggerated. It is a tase cited‘fby Boas'(5) of “a certain (* »
psychnloglst who, asked a native for the name' of his mother. On re-"
gewmg‘\he answer Whgm do you mean? he marked intelligence as
, 2o, bemause the rnan d:d xmt k sw his own mother The psyt:hologlst
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] are de 1gnat‘ed in the native laﬁgu‘agé by,arsmg}a\té}ni, and the sifu
ﬁon «did ngt. mbpke’ it clear that the ofvn mothér was meant” - (p. ‘14)
;.Iample differs conly in degree, Ii‘?%ﬁ&i fmm many . pragtices *

a\y

ve emsted in the adrmms&atlon and mtgrpretatmn ﬂf intel-

oo

e

In com::luchng ﬂns sec:tmﬂ 1 Would like to sayéhat”smce the
Lobachewsky in geomietry, Boole irkalgebra, Maxwell in physics and

‘ Epem,sann and Weiss in bu:log;’; more fléxible, general,. and,
theogebcal systtms have 'been‘developed. In looking through recent
issues of the A~A. A. S. Pubhcaturpn Sctence, 1: fm:ind 1

a %rs ‘which may give somé helpfal- chrechcm to our th nkm i
ﬁel Some have to do With apphcatmns to sueh ﬁelds as phyé.i ] ( ‘

relevancﬂ to some of the proble_ms that we. are cfmfro nted avit
von Bertalanffy's djscussmn Dz the concept of: npén systems i
=(B) Bentlgy's use of the tranfactional approach iir the genera
* of inquiry(2),’and,a éries oE three papers by C‘antrll Ame'i H ft@rf s
and I{telsm #n psycl'é PTG '
seem to me worthy of our careful cgnSLderat; n, in tha hap » tha ﬂley
_ may. he}p s better to. formulate our pmblemg
haps find) more fundamental sol tlonj tothem. = ...
TheyLevel of* Practice.* What do ¥
. sensef wherlever we speak of blas we-ve

. ,.‘_'

‘degrge nf- blas and unty of 1 measure, or valldzty, are fverse
tifns have been made for :ﬁvalupi'ﬂ r nhias

B et (4) tbe pu;: feer in this field, was the first to point out that tests

hould be frée from fhe mﬂuences of various knowl- -,

S W o ,

*I"am aware that it is pnssfbla to mak; a case for te& (a) whith are 11st1ﬁe¢i
in terms of some criterion of Expgndmncy sch as prer;hc:tmﬁ of school success, or
(b} whith are limited-in theif applicability to only & segment of the population,
such as urban or middle-class groups. One’certainly can argue for the existence i -
( of such tests, but in doing-so I bsilxgvé that the test constructor and the . test
publisher are obligated to, make explicit and ‘public answers: tg"sucl questmns a3
the fﬂllgwing I %hls ‘gifficient justification*for the existence’/of the| “intelligence =
test,” since previous gride avergge would probably predict future school sugcess -
as well as, or ‘perbaps bgtter than, such a testP Are the sonsumers ‘of such'df test - -
led to befmve ‘that it is &. ;{Z‘asurg of “intellectual . py al or pr blem—sﬁlvmg,— _

. ‘gg test smvg 10 perpetu
' pntenﬁal in our SDE.'lEt}':
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Edges Skllls language usages, and other aptitudes whmh Iesult fmm
‘specific trammg in the home or school. In attempt_mg to develop a
tegt; whn::h was not contamihated by such experiential mﬂuences Binet,
_ i ',":chéer,sttemptedj -elimir t&suchv;hlhually b;asad_task_s

from"lns test battery. " % . ;

" In this country, Thcsmdﬂce and otbers (37) set fcrth a few pringjples
- to serve as guideposts: First, they suggested that “intellect is the ﬁlty

‘to learn, a.nd that our estimates of it are or should. be estimates of

ability’ to learn. To be able to learn harder things .or to be able to

learn’ the same thing more quickly weuld ther be the single basis nf
valuation” (p. 17).In terms of constructing -mtelhgen;e tests, they sug~
gested -that “the wisest procedﬁ.ﬂe at present is to equalize environ-

.mental fo ce§ by usipg a wide varu:ty of data with which all individuals
. have he squuat:: experience™ (p. 462) Dthé{sugg stions included

the use of novel tasks/{'so that at l bt no persarf wil E‘tﬁve been taug}]t

to do that partmular task by E{l'ﬂ 111{1111%31 forces” (p. 437), and the .

use of “tasks that are so familiar that &v.
nearly adequate environmental stimilation to r;mster them ” (p. 439).

Recently, Davis -(e.g., 8, 9, 13), Large]y orrethé” balis of extensive”” -

research in thls ﬁeld has also dealt thh thts pmhlem at some Iength

_states that BN .

“The crumal problem raised, by the attampt to eumﬁare scientxﬁa ,

cally the capacity, of any two individuals to learn-is that of finding
_situations with, which the two individuals have h'ldk'equal ex-
erience. To state this iSsué more exactly, two major systems:of
Eehavmr are mv‘ofved in problem-solving. They are (a) the in-

. "dividual's genetic” equipment :for problem-solving; and (b) the

individual’s particular cultural experience, trdining, and motiva- |

tion, which. have developed certain areas of his mental behavior
and certain skills more fHan_others. In a test of general hereditary,
capacity, the seennd E.u:tor must be Equahged fur all t]}ose tested” -

- (p-801). . . : 2

‘It will be noted that Davig has rapgat;dly EIﬂphﬂElZEd that the c'cmdx- :
tion of “equality” must be:.expanded to include such considerations as ’

- the manner in which ?he test .is. presented to -the. child, his attityde
“toward the testmg situation, and, his motivation to do’ well on such
tests—as well as-equality of explerience in relation to the form and
* content of the problems used in the.test. In constructing gheir Test
‘of General Intelligence, Davis and: Eells used test ptoblems which dre

(1) taken from the majv;!r aresg of chl]drens expeneuce and (2) Whlchv ‘
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arg not likely to-have been previously tayght in home ot school” (10).

How can we approximate the’ various types of “equality” necessary
minimal degree of bias in our tests? To answer this ques-

o b

~ition;-it-it4mpor st 1 e extent to which we can identify

+ “a-possible bias -variable. Some variables, such as whether a person is

44 \maia or female, are easy" to identify; others, such as social class or .

. “gxperiential background, are fiot so easy to identify. In the former case,

* if We want a test which is not biased in favor of one sex, our task is

‘easy. We can, first, retain. only the.items which do not show' a sex

« - *¥ differences statistically, or second, we can balance our items, so that

" eqch sex {s favored equally, dr third, we can measure mental processes

_‘which are indeperddent of sex differences. Since the’first and third

possibilities differ most sharply from a methodological point of viéw,

v let us consider them. In the case-of a variable such as sex, these pps-

* sibilities ulymately achieve essenyily: the same result. The tesf, and
all its ftems shog?o bias in favor of one sex over the other.

‘It is importantto note, however; that this equivalence of final result

. does 'not .necessarily hold when we are unable to identify the bias
variable. Under such circumstarices we cannot say with confidence that
the first metfiod will give us the same result as the third method. For
.example, if fhe test constructor is unaware of the existence of a variable .
such as sogial tlass, or has no way of measuring it, or ignores it, his
statistical procedures will provi%& no safeguard against its entry. as a
source of bids in his test. (The“same argument would apply to such
- possiblebias varjables as ethnic background or rural-urban differences.)
" As a'matter of fact, as 1 suggested earlier, such bias has been known to
_ tarn up in the guise of “empirical findings.”
"1 shall conclude my discussion with a consideration of two questions:

First, what.do we knotw about the presence or absenceof bias (or
“equivalence” as I have used the term) in our-present intelligence tests;
‘and ;sécond, what are some of the considerations that must be taken
. into account if we are to minimize bias (or maximize “equality”) in
" fature tests of mental ability? ! N
S ‘1. Sources of bias in present g,eﬂgi There has been remarkﬂblyﬁitﬂe
% basi¢ research in this ares, in *$pite of a recognition of the importance
of the problem * On the basis of varidus stuglies (e.g., 13, 17), however,

L U -
* - # Terman, for example, ‘observed that “age and, environment may effect almost
: .7 every test to a greater or lesser degree. To “determine the exact extent tor which
this may be true for évep a single test, would:tequire an extensive investigation™
(34, p. 135). . ! o - ;
e SR K ) . Fa 1 ) .. _A’ f
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* ‘We are able to say thh some conﬁdence that, by and large, BRI
a. Giu‘ present. standard {ests ‘of mteflhgence do ot really, ;nget

any of the above criteria of “equality,” but rather thiey ave
~hi puh;ee;tmsuch_mlmrau%detegnmed_fmgs_d e 2,
and type, of: prevmus experience with the, coitent, langga §
§ f,  usages,fetc., of dur present tests, as well as the chiids motiva- S
it " tiontodo well on them.” . A
b. A .very large proportion . of the item types gharactenstu:ally
found {h our present intelligknce tests cannot be made to
"demonstrate “equality” by a verbal face ilfhng The acadermc
" naturk of problems and their content, as well as the manner in-
which the problems are presented, are sufficiently artificial to
preclude their use, in tests which are unbiased for large sub-
: groups in our socxéty
2. Some censiderations for the dévelapmsnt of unbiaged t&sts In ‘
setting out to develop unbiase '

ed tests, we can be certain that there is
no simple set of “techniques”‘or any rule-of-thumb approach to the
prohlem. Actually, our task is complicited by the fact that there are i
certain aspects of our problem abodt which we cdn do nothing, but .
which are potential sources of bias' in our tests. These include the-
totality of Expenentml and cultural herltage which “the child brings

to thE: testmg stuatmn and which may range fmm posmble fum:t]onal

trammg on various types of tasks found in our tests In gny case, it is
safe to assume- that “differences’ of eaily experience can produce'-f""
differences in adult’ pmblem solving 'that further experlence does not
erase” (19, p. 299).

But our task is by no means hopeless, becausé’ there are  a'great many
aspects' of our problem that we can do_ sométhing about. For all
practical purposes, I believe that_a good pmnt of departure is to re-

- evaluate the following aspects of the testing situation for their possible
contribution (o bias in tests of mental ability: (a) the construction and
standardization of the test; (b) the nature of the mental processes
measured, and _their relation to effective behavior; (¢) the attitudes, '
value systems, motivations, ete. of the persons taking the test; and
-(d) the manner in which the test is .preserited. These aspects of the
testing situation cannot, of course, be clearly sepyrated, but for the
sake of this discussion I shall attempt such an artificial division. | )

a. The construction and standardization of the test. By and large,
.. we can be certain that the.-tést constructor is a middle-class

[111]
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individual, being a professional .person with college training.

. His habits of thought, language usages, etc. reflect his middle-’

- 7« elass; culture, and when he writes test itgms, they too are, likely,
“to reflect this background, The way for him to avoid sivory-

- tower item writing is to learn, on the basis of research, as much

" as he can about low other sub-cultural: groups in our society
_-live, the words they use, their méanings, etc., and then to write
" jtems which .o’ not favor one sub-group more than another.
Earlier in 'this ‘paper, in discussing such topics as validity .
“and item difficulty, 1 already considered possible -sourees of-
v " biAs that might arise in the standardization of infelligence tests.
" b. The nature of the mental processes measured, and their rela-
_tfon to effective behavior. It is ™ot always clear just what
" mental processes are -measured by~ “intelligence tests,” Jor
_ whether the same processes are measured for various age levels
(cf. 20). : ' _
Some research_findings bear on this questionjin one studys
. (1), children were asked to give the reasgns for their answers
to intelligence test items. In the case of one analogy item, 35
of the 60 children tested marked the “correct” response, but
not one of these children gave the “correct” reason for mdrking
it. The.reasons given were on the basis of rhyming, synonym,
_etc., But not on the bagis of making the analogy—the process
which the test constructor assumed was being measured.

In another study (11), the test constructor wrote out the .
mental processes-he thought were being measured by the items
in his_published test. It was found that for some items over
fifty per cent of the 152 ninc- and ten-year old children gave
logically defensible rcasons for marking answers considered
“incorrect” by the test constructor. Furthermore, whenever
more than one logically defensible answek to an item was given, .
the middle-class children tended to give the “correct” ANSWEr
(in the opinion of the test constructor), whereas lower-class
children tended to give the “incorrect” answer (in the opinion
of the test constructor).

Perhaps an even more fundamental question has to do with
whether the mental processes purportedly measured in in-
telligence tests bear a close relation to intelligent, effective
behavior in life situations, Boas (5) defined the intelligence of
a people in terms of “their ability to adapt themselves ade-

[112]
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quately to the problems of their life” (p. 11). In a general sense
this appears to be a defensible position. But if test items _are
selected primarily in terms of certain statistical criteria,* it is
not certain that such tests will predict intelligent behavior in
- this more general sense.
. " With regard to this problem, Davis and Eells (10) take the
posifion that,

3

“In real life, the types of mental problems which the in-
dividual actually meets can seldom be solved by reference
. to specific instructions or memorized formulas . . . the in-
Xg:liviaual has to learn how to organize his own data, to learn
how to define the problem, and to learn how to develop a

- method for solving the problems as défined. He is ‘on his

] own’; he has to find a way to solve the problems.”
. Consequently, T . -
“An intelligence test should approximate these conditions as
nearly as possible. The test should be designed to measure
what an individual can do in solving mental problems similar

; to those which arise in his general experience.”
c. The attitudes, value systems, motivations, etc. of the persons
taking the test. It is clear that many groups in our society ap-
praise the testing sitution differently from middle-¢lass chil-

dren, and may feel intimidated by, or not motivated to do well’

on, our present intelligence.tosts. It is also cledr that such “non-

intellective” factors as rapport, attitude, and motivation sub-

sstantially influence performance on intelligence tests (e.g., 4,

'8, 15, 17, 21,.29, 40.) Since the child’s prior attitudes and -

motivations cannot be changed at the time of testing, then
- perhaps the testing: situation can be made minimally threaten-
‘ing and maximally motivating to “all children. This would
necessitite both the construction of tests which are,.in them-
selves, maximally interesting and motivating to all children,
and the creation of a favorable “atmosphere” in which to give
the tests, To use problems which are meaningful to all the
children being tested would also serve to stimulate them to

use their problem-solving ability to a maximum in the testing.

situation.
"% Terman (—33) states that he eliminated certain tests from his battery “which
. have been considered excellent,” because they “proved to be so little correlated
with intelligence that they had to be discarded” (p. 56). He defined intelligence
here in terms of the score achieved on the fotal seale. -
[113]
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" the test items were read orally to lowe
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The manner in _whir%;; the test is presented. If we are to de- -

velop unbiased tests of intelligence or problem-solying ability,
it seems clear that the tests should be so presented that all the
children tested have an opportunity to understand equally the
problems-to-be-solved, so that they can utilize their problem-
solving ability when taking the test.

One aspect of this question has to do with the academic °

vocabulary often used in presenting the test items. In a study
based on 511 cases (32), it was found that when the words used
in standard intelligencg, tests were made into vocabulary tests,
from two-thirds to three-fourths of the terms were better known
(P = .05) by middle-class than by Jower-class children. Such
a source of bias could easily be removed by presenting the
test problems in terms which. are equal in familiarity and
meaning to all children taking the test. '

Another important aspect of test presentation has to do with
the emphasis placed on speed in many of our intelligence tests.
In this connection it has been pointed out that :

“Speed is influenced both- by cultural attitudes concerning
the importance or unimportance of speed, and also by per-
sonality and motivational factors, such ias competitiveness,
conscieptiousness, compulsiveness, exhibjtionism, and anx-

iety” (10). %
It was found in an experifent reported earlier. (17) that many
more children from both. high- and low-status groups passed
the test items than one would have expected from the stand-
ardization norms. The only possible explanation for this finding
seems to be that only forty items were given in the testing
period of fifty minutes. This allowed the children to pass many
items they would not have been able to’pass under speeded
test conditions. It was also found in this, gxpgﬁment that when
r-class children while
they followed in their test booklets, they passed appreciably
more of the items (P = .07) than matched groups of children
who took the test in the traditional (silent) manner (see Ap-

pendix). Such findings suggest that a wide range of conditions

exist in our present tests and testing procedures which serve to

introduce bias into our present measures of intelligence.
Finally, the emphasis on speed (rather than power) in the

measurement of intelligence actually results in the confound-

[114] : »
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ing of such factors as reading speed, previous familiarity with
the content of the test items, and rote or incidental memory
with problem-solving ability. In attempting to develop un-
biased tests, it seems desirable to remove such sources of bias
from intelligence “test $cores, especially since previous ex-
perience with test-type materials is enjoyed differentially by
_various groups in our society, and the correlation between in-
cidental memory and problem-solving ability is negligible, if
indeed these two variables are not negatively related (cf. 31).

" SUMMARY

“The -standard-type intelligence tests are inadequate on several
counts. Among other things, (a) they have measured only a very narrow
range of mental abilities, namely ‘those related to verbal or academic
success, and have ignored many other abilities and problem-solving
skills, which are perhaps more important for adjustment and success—
even in middle-class society; (b) they have failed to provide measures
of the wide variety of qualitative differences in the modes or processes
of solving mental problems; (c) they have ignored the influences of

* differences in cultural training and socialization on the repertoire of

experience and the attitude, motivation, and personality patterns of
sub-groups in our socicty, and the effect of such factors on  mental test
performance; and (d) they have considered mental functioning in isola-
tion, thus ignoring the interdependence of the individual’s motivational
and personality structure on the characteristics of his mental function-
ing, as seen, for example, in the differences between rote learning and .
the ability to use.previous experiences creatively in new contexts.

“A re-evaluation of the purposes and problems involved in the ap-
praisal and description of mental abilities is necessary before adequate
mental tests can be developed. But before this can be done, it will
first be necessary to conduct anthropological, sociological, and psycho-
logical studies to learn how representative children in our society live.

_ For lower-class and ethnic-children, for example, information is needed

concerning their value, attitude, and motivational systems, the nature
of their daily experiences, and the range of mental behaviors and

'modes of thinking used in finding solutions to their life problems. It

will also be necessary to consider the growing body of evidence that -
mental functioning does not exist in a vacuum, but that the individual’s
motivational and personality structure, his attitudes, interests, needs,
and goals are intimately related to, and in a large measure determine,
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* .. . APPENDIX. ' .
From: S0C1AL-STATUS AND, INTELLIGENCE
An Experimental Study of Certain Hultural Determinants '
" of*Measured Intelligéhce :

- ... . Emnest A HaagaarD R
K - (Genetic Psychology Monographs, In Press) ) -
: o May, 1954 . ‘

Soeial-Status: On the basis of ISC scores,* 671 subjects were selected from
gﬁmﬂmg@ly the top 14 and bottom 14 per cent af:_i}‘ltgleveh-year-gld
childrqp in’ a Midwestern city of 115,000. They are desigiated “high-status”
. ™ and “low-status” groups.. - DG ‘
. _ Practice: Fifty minute periods c’r:‘ii}):actirzé for three consecutive days, spent
. solving test problems (items) similar to those used in the lnitial Test and
the Retest. All children receiving “practice” finished,all itexi}j in the work-
soks provided during each of the three practice sessions. - _

ation: Promise of a free theater pass, or ity équivalent in mohey, if -

the child “did his best” during the Practice or Retést sessions. All-subjects
_ in: these groups were given this “reward” at the end of the Practice And/or
Retest sessions. ) ; ‘ b B -,
Form of Test Items: There were two parallel forms of ‘4D,item§ach; the -

) ' 1. ‘Major Variables and'Ezperiméntal Gcézd;tmns

“Standdrd,” taken from - published intelligénce tests; and the ‘Revised,”

which were rewritten as, for example: .
7 “Standard” item . " Revised” item .
Cub is to bear as gosling isto = - - Puppy goes, with dog like kitten
o : © o, Bpes with : )
1 )fﬁ;,-%( ) grouse, 3 () goose, 1 () fox, 2 () goose, 3 () cat,
4 ( ) rabbit, 5 ( ) duck. . ; 4 () rabbit, 5.() duck. ~
o * Seleciion af Lest items: Fourteen months prior to they present experi- -
ment, 2,205 nine- and ten-year old children were given a battery of
.three intelligence tests, and 2,510 thirteen- and fourteen-year-old children
were given a battery ﬁnur intellizence tests. The ages of the children
in, the present experiment averaged 11 years 2.57 months and 11 years
2.76 months for the high- and low-status groups respectively, "
Four criteria determined the selection of the 40 items used in’ this
p ent, namely thatf éa%th& content of the items selected was mean-
ful to the children of both social classes, and (b) that these jtefn’
.could be revised without r;han%ipg the basic meaning or the difficulty of
the mental task involved. In a dition, (c) jtems were selected which, on
the basis of the previgus testing, were passed ‘more often (ie., P < .01)
by the high-status than by the low-status children of the same ‘age. In:
order to find items of suitable difficulty for the 11-year-olds in this stqdﬁ,.
items were selected which were (d) failed tc?; most of the younger chil-
dren, and passed by most of the older children in the previous testing.
Approximately two-thirds of the 40 items were taken from tests given to

' experim
ingful t

_ the older age group in the previous testing. .

Presentation of Items pn the Revised Retest: Most .of the Revised Retests

were taken in the traditional manner, but two groups had the Revised; Retest

read orally by the teacher while the children followed in theirrtest booklets.

* An iﬂﬂex,ﬁ%ﬂng equal weiglit to: parental education, parental thcome, house
type, and dwelling area. . T . :

. | . [118]
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- ’ TESTING PRDBLEMS #.(
.H. The E::penmgnttzl Déﬂgﬂ gwen low ré FESEnts‘ the {breakdown for one.
social-status group. The design iz enﬁcsl for both socid]-status groups. .
ey "_"'—’ ' NUMBER IN."
DAY 1 DAYS 24 ] "DAYSS . STATUS GROUPS
- ; . - # - 5 & f, N * )
INITIAL PRACTICE Y RETEG ! ' -1 LT €
TEST PERIODS RETEST . HIGH - LOW
) . 150 min, , . :
per da}’) ,Revised 28 28 '
‘Retest with /' Revised 32 28 T
. Motivation \ (Oral) A ,i_“ ‘ e
-’ Practice with NStandard 24 21 T -

Motivation : o e -
Retest with Revised 21 17 -

- . N(: Motivatioh

Standard - 19 20 B

Retest with Reyised 24 19
: Mativation LA : -
St dard Practice with = Stsn:ﬂ;rd 18 19 K
randar No Motivati Revised 95 = 2i _
e aliog Retest with =4 =2 -
Nf Motivation Standard® 19 22
R?H;!;st with Rawsrﬁ’;d ;28 26
; Motivation Standard 23 " 20
No Practice * Y S A
- Retest with _Revised . 20 20 7 f
= B ii.!‘y *
. “No Motivation Ngindard 25 26 !
Revised Only ........ U PUUUURE: ' SR || M

Tﬁtnls ‘439 - 3535‘;’ .

1II. Matching of Subjects: Within each social- stams grolip, subjects were matehed
on: (a) ISC, (b) age to the nearest month, (c) grade in school, and (d) Kuhl-
mann-Anderson 1.Q., The means for each of the 14 high- stntusgmd 14 low-
status sub-groups deviated not mere than.one standarf error from the mean
of their respective total social-status gréups on any one of these faur variables.

1V: Control Variables; The following data were mll&gted for each '¢hild and
utilized in the gemeral statistical,analysis: the child’s (a) ISC, (b) age, (c) grade,
(d) L.Q., (e) sex, (f) school, (g) teaeher of the practice p\:rmcis h) score -on the
Initial TEst the presence or absence of (i) Practice, (j) Mﬁtlvatul Practice,
&) Motivated Retest; whether the retest was (1) St{m ard or Revised form,
and ‘if Revised, (m) "whether it was administered silently or orally, . n) the
score on. the Retest: and (0) the gain in r!’:rfr)rmﬂnu: as indicate the
difference behin;en the transformed Initial Test and the tmnsfnrmed Betést
scoxes. -

V. Scores used in GE?IET(‘ZZ Statistieal %ﬂalysm; The difference between the
tiansformed (arc sine) Initial Test and‘Retest scores. .

- [u9] '-
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. -

Epiror’s Norey As Dr. M¢Néemar had notsh ﬁn op-
poxtitnity to, resyl Dr. Haggatd's speaéh prior'to the In-:

« . vitational Cohéefence, the following material was prepared
. after the conference, In addition it,was agreed ‘that Dr. - ;
. Haggard would be allowed to preparé a reply to Dr. Me- % %

. Nemar for inclusion in the Proceedings. -

i

Phoressor Loras has. successfully anficipated Dr. Haggard's goneral .
 thesis and provided us with such an excellent gritical evaluatibn )
thereof ‘that little is left for.me to say except,that I am in full agree-
ment with all the points made,by Lorge. y .~ P
. Dr. Haggard’s rither over-lptegthy presentation contains many mat- -
. tersofa sps’(:iﬁ::iﬁ‘atﬁrg which-I would like to question but time permits
* me to consider_only a few.points. Indeed, an adequate assessment of [ Ve
parts of his paper. must await the publication 6f a number.of researches e
(é' which he cites, ~ - ' . o , !
Firdt, I would like*to set the record stratght régarding my supposed
. failure to differentiate between the, concepts of reliability and validity. ..
- Dr. Haggard gives two quotations, from twh of my publications, .
which seem so inconsistent as to make “it not ¢lear whether a measure
of valigity, or a raeasure of reliability, was used in standardizing” the
11937 $tanford-Binet. Perhaps my supposed inconsistency can be re-
“movéd by merely pointing out. that the first. quotation happens to be '
from an introguctory chapter by Terman-—certainly Terman did not
. need to agree With something I was to write years later!
I find it difficult to'share Haggard’s alarm about our psychological
* medsurement being modeled after classical physies. In fagt, 1 wonld
.. be quite happy if our schemes for measuring behavior could reach
ﬁthé Jevel of commonplace measurement attained by the .classical
| physicists, * 7 ' ’
One may question the clarity of parts of Haggard’s discussion, Fer'
example, what does’it fean to say that item difficulty, reliability, and (/

kN
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™ evidence he gikes a quotation fromppage 7-of Terman and Merrill @)

' -
= ' o

TN

\\ 1952 INVITATIONAL "‘(:DNF‘EE!ENCE :

valléhfy “have forrned the -essential ]ushﬁcatmn for many tests of in- .

;elhgence? Ard where did he get the idea that these three éoncep
id treatlse by Gulhksen (2) Nnr wﬂl our s

sixteen months is an acceptable way for determmmg

Lo

-hatHag ar&;shr s that the “concept of validnty has sometimes been
Ttrelited ™ dven” mdry casually than reliAbility,” and as a ‘first. bit of
- which presimably tells us how items were selected for the 1937 Stan-"
fgrﬂ -Binet., Actually, the igmglete sentence from which the quotation
- was lifted speaks of how “types of test 1ﬁ5m5 were selected—quite a
different thing. Next he gives further quotations regarding itém seleg-
tion for the 1937 Stanford-Binet, but never 4 hint shat these quotations
are from a section dealing, with the prehmmarg selection of iterns.
Since Terman reddily admits that the 1937 scale measures essentially
what was measured by the 1916 scale, Haggarcf asks for evidence
" regarding the validity of the latter—his own search having conveniently

ignored the literature between 1917 and 1937,
As to his discussion of the question of 1.Q. constancy, I can only
remark that Haggard attributes a far greater degree of constancy than
test-retest facts warrant. It is of course convenient for his thesis to

have constancy for the 1.Q. otherwise he would have to explain how .

continuation in the same social status level and continuing in mlddlE-
class schools could lead to changes in the 1.Q. =
The discussion of.the reviews of Eells’ book 1 find very amusing,
" especially since it purports to show how psychologists are reluctant to
consider approaches which .deviate. from the orthodox while soci-
“ ologists are more willing to accept the new. This deduction is arrived
at by a strange type of logic: Eells’ bovk received more favorable
reviews in the sociological than in the psychological journals, ergo,
Q.E.D. But this absurdity becomes lugicrous when it is notechthat one
of the two cited “sociological” reviews was by a psychologist (S. S.
Sargent)! Further “reluctance” on the part of psychologists to accept
the new (and thereby get into “the main stream of scientific thought”)

is cited by Haggard: an editor of a well-known psychological publica- -

_ tion would not accept a research report frorn the Chicago group. Now
I don’t know the merits of this case but perhaps the editor was aware
of the Berpardme Schmidt Eas?

° [‘Pﬁ] ’

.

»
- “are upPDSEd to be kept separate?” He didn't find thi strawma\n i
‘the ko1 geaker ﬁnd in
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'~ . After an*hour (or some 28 typescript pages) our speaker finally camie

to’ the question ‘posed for disc@séi@nlb;} this panel. N(}d_?pbt;sc:rﬂé of
you distened in vain for the detailéd stepd by which he. proposes to

- develop unbfased tests. I{fgund;mysélf woefully confused at this .
. juncture—éarlier in his pép‘ér he criticised Terman for_standardizing

the -Stanford-Binet on children from schools of average social ‘status
because that-means “middle-class”-schools, but now we learn that our

“test constructor is a middle:class individual, being a professional per-

son with college traiging.” This equating of average social status with

_the college educdted errs as much in the direction df imprecision as

“the’ concept of “six clearly marked social classes” (Eells et al,, 1, p. 17)

Unfortunately Haggar&mgliscussion does not permit oné to evaluate
the Chicago methods for developing unbiased tesfs—it is to be hoped
that the cited fc’rtht:mn'ing‘ publications will provide the necessary
detail for an appraisal, It will be interesting to learn the extent to
which, ahd how well, these investigators are doing something different:
Some of us will wish to know whether any of their methods lead to
the elimination of the portiew of the variance in test seores due to .
possible hereditary differencys. X _

- 1 have a few remarks to nyake on Dr. Rulon’s paper: This test which
he has devised is indeed very ingenious. I am sure that the feeble-
minded youngster will be glad to bé tested by somebody who can,
when giving directions, reach df,mg! to his level without the use of

' errs in the direction of piuda“p‘recisicn.;

" éyen the siiplest words, thereby avoiding completely the vocabulary

worries of our Chicago friends.

Rulon speaks of face validity, and to this I have no particuldr ob-
jection provided the notion isn’t carried to the point where we delude
burselves. As I analyze this test, it seems to me that it.involvesa learn-
ing situation but at a higher conceptual leveél than the usual substitu-
tion type of stunt. Since this test is obviously a learning task, one must
raise the question as to how general is the learning ability being tapped

- —the factor analysts may need to stbp in with an answer to this.

There is still another difficulty which Rulon must face. The learn-

ing theorist can ask whether performances on this learning task might

be subject to transfer effects which are differential from person to

" person. Then the cultural protagonists can say that individuals in

different cultures or in different social status levels will have learned
different things, hence by way of possible transfer the influence of

cultural differences may contribute to score variance.

[ 123
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16 that objects, actions, etc., required for this test are
" - almost univefsal. Now I den’t knew whether the kids on the lower
t..) east side off New York @ity are familiar with cows; I rather doupt it.
The hand-¢ut _illustration did not-include the .cow, but another il-
v+ * lustration which I saw did. If the cow is used, I hope ‘there is no
sitting cow jnvolued! : . A
o> i Although™Rulon is ‘properly cautious, he says that he ‘thinks this
.. 'test does not involve either visual acuity or perceptual ability. Those -
" of us who have examined the illustrative rpaterial may think otherwise.
@ I suspect that differences in perception may enter into performance on
" this test—as a positive suggestion for further eliminating visual and
perceptual factors I ‘suggest that in revising<this scale he have the
woman drawn by Peter Arnol - -

) REFERENCES /

1}5}?}};LL§,\i K., et. al. Intelligence and cultural differences. Chicago: Univ. of
Chieago Press, 1951, ‘ S ]
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ERNEST A. HAGGARD

REPLY TO' DR. McNEMAR'S' REMARKS

PREFATORY Nork: It'was understood when 1 accepted the invitation to
. appear on this. Panel that the discussion was to be on a general
theoretical level. In preparing my papet, I became more interested jit

the .préblem of bias in measuring intelligence than in confining my. -

_remarks to a time limit. Consequently, at the Confererlce, only part
of the material was presented. Also, since I Wwas asked to' join' the
Panel relatively late, it was' not possible to give Professor McNemar
a copy of the paper before the Conference. Thus, it was later agreed
. that he Be given an opportunity after the Conference to criticize my
remarks. Professor McNemar's criticisms are based on his study of my
paper over a six-week period. In replying to his criticisms, I will refer
directly to them, paragraph by paragraph. \

1. Regarding Professor Lorge’s paper, I think he and I have ap-
proached the problem of “bias” in somewhat different manners; as is

apparent from our papers. But in reacting to his comments, 1 would.

like to point-out that a careful reading of Eells, et al. (2) will show that
it is primarily a report of research investigating some of our present
tests. The development of new intelligence tests is reported elsewhere
(1), Also, in terms of Lorge’s closing remarks, the ultimate purpose

of the work by Davis and others at Chicagé was to develop tests which

“allow all in our democracy to.have an equal opportunity for maximum
development of their potentialities” because “some kinds of bias” have

been removed from intelligence tests..

2. I had hoped that the time (six weeks) would permit McNemar to
consider also some of the general methodological points I raised, espe-
cially since they are fundamentally more important in dealing with
the problem of bias than the points he chose to discuss.

3. At the end of this paragraph, McNemar is correct in checking
me up on the fact that Terman wrote Chapter I of his book (3). But
my point was that this test was “validated” in’a circular manper—and,
indeed, it was rather a small circle—and that consequently this seems

[125]
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to me more hke a measure ef rehahlhty tharx of vahd;ty (See pa:agraph
~ 6 below.) -

4. I am net a.larmed but rather believe that in the measurement "
‘of mental processes, the phenomena to be meesured and the available
_means of “measuring” them differ from those of classical physics. Along.

o with McNemar, I-too * “would be quite happy if otr-schere for measur-

:mg beha\ﬂor eould reeeh the level of eommonp?aee measuremeet et=

“ could be dlreet]y ebserved and 1f we hed seales which possess eertem_

characteristics (e. g., equal units) independent of the phenomena being

measured, we_too could begin to make measurement statements in

the manner of the classical phy51e15t But this is not the case, nor will

. wishing make it so. ‘
5. 1 was only confessing my" meblhty to see any other selentlﬁeelly

]ustlﬁable rmsen d’etre (exeept fer say, preshge or monetary reespns)

‘man-idea thet these eeneepts are supposed to be kept sePerate But
this suppesrtton is fairly common to our thinking—and McNemar's
too—as seen. in his desire “to set the record straight regarding my sup-
posed failure to dlEerennete between the concepts of reliability and
validity”™ (Peregreph 3 ebeve,) Also, in many texts in this area, one
finds such “statements as “the familiar distinction between the ‘re-
~ liability” ef a test and its ‘validity’ ”'(5, 108). But my real point had to
do with the inappropriateness of our conceptualization of our measure-
ment probléms, and hence the inappropriateness of various concepts
or techniques that go along with, or fit, the conceptual model we use.
'Finally; F imagine that the reasén test-retest reliabilities, with an in-
terval of 16 months, are not “acceptable” is probably because they are
generally too low to be of practicable value,*
- 8. There are several indications of this. In McNemar's book on the
revision (3), he gives one chapter (VI) to a discussion of reliability, and,
" by-his Index, pages 82-3 to validity—where, by the way, he says es-
sentially what Terman said in Chapter I of his book. F urthermore, I
do not believe thiat the selections Frited from: Measuring Intelligence
(4, 7-10) do violence in describing Terman’s procedure. Item types

which are ehmmeted in the prellmlnary screening certainly do not

* Aetual]yi I ‘seé no- theeret;cel re-lsun why such a measure would not be ac-

- ceptable, since mental age is presumed to g; ; at a rather steady rate, and since

the correlation coefficient does not reflect differences between distribution means
but enly reletive position within the two distributions,

[128] .

123



TESTING PROBLEMS "
appear in the final test, and from what I can gather, the procedure
quoted from pages 9-10 is the same as the one used in deriving the
final scales (4,21-23)* . =~ . -

Incidentally, the ‘Burpose of the Panel was not to analyze the Stan-
ford-Binet or review the literature, except as it pertains to the develop-
'ment of unbiased tests. But I want to take this opportunity to say that .
the 1937 Revision, if used wisely and skillfully is, pragmatically speak=
ing, a very flexible and useful measuring and diagnostic -instrument,
I was certainly xiot advocating that it be discarded; I was talking about
the relation of standardization procedures to possible sources of bias in

. measuring such-phenomena as we call “intelligence.”

7.1 was quoting the work of "Terman and others (cf. 5, 165), and ~
did not argue for constancy of the 1.Q. I did say, however, that more
than social status level influences performance on intelligence tests.
. 8. I think that the tenor of ‘McNemar's criticisms belies his amuse-
ment, o ' » . ‘

9. Now, McNemar knows that I confined my presentation to my
allotted time, 30 minutes, and that 'the purpose of the Panel was.a
theoretical discussion of the problem of bias in tests. And as for.my
remark “by and large, we can be certain that the test constrictor is a
middle-class individual, being a professional person with college train-
_ ing,” I was referring to a report of three studies which found that be-

“tween 97.5 and 100 per cent of the public school teachers studied hold -

the values of middle-class ar higher social status groups, (6, Ch. VIII).

On the basis of such-findinds, I did not think that my generalization

was unfair to the test constructors. '

" "10. In reviewing McNemar’s remarks about my paper, I am dis-
appointed that his criticisms were not on a higher level, and that he

" failed to deal with some of the more fundamental issues raised. In
view of the amiount of time he had to “work over” my paper, I had
hoped he.would do more than concern himself with matters of word-
ing and minor disagreements over incidental details. I trust that when
‘McNemar “evaluates” and “appraises” forthcoming work in this area,

he will use his abilities for the clarification of basic issues, and will do -

* For e’xémpie;TEﬂﬂan says that “it was then possible to plot for each test the
curve showing per cent.of subjects passing in successive ages throughout the

.. .range «  « The correlation of each test with composite total (equivalent to correla-

‘tion with mental age) was computed separately for each test, thus providing a .
basis for the elimination of the least valid tests” (4, 22).

T [127] - 7/

124



REFERENCES o
1. Sge reference Nu 10 shave.
-2, Ses reference No. 13 above.
3, See reference No. 25 above.
5 Gﬂ@lﬁﬂﬂﬂs, Frormrice L. Mental tsstmg New York: Rinehart & Cn 19*!9
6. WaeNer, W. L., Havianunst, 'R, J,, Loes, M. B. Who shall be educated? New ,

Tﬂrk Huper&ﬂms 1944 B .
,
i .
r
e I3

, \

.

) [128] .

O

ERIC

Aruitoxt provided by Eic:



DISCUSSION

= _
—

L

. PAETI!«CIPANTS

RJCHARBH GA‘ELDRD ERrNEST A. HAGGARD PHILLIP J. RULDN
JDHN W. TUI{EY

DB;GAYLQBD? It seems to me we have two points of view in build-
ing these tests. One is that you sit down and build a test. It'is gaiﬁg’
to be reasonably homogeneous in content. You then find out all

_things that that kind of content is related to. I think, on the other haﬂd
we have had the point of view that you take a lot of reference variables

~and find a test that is relajed to them in a predefined fashion. Those

“ two positions are not compatible, you can’t mix the two and come ‘out
with the same thing. I think each has its place.

QuesTion: I should like to hear Dr. Bulon defend hjmself on the
question of the validity of his test. '

~ Dr:Rurox: Idon't remember havmg claimed any parncular valldlty'
for the test. ,

I described this test to the Dapartment of Psychology at Yale, aﬂd
‘'we had time fnr questions, so much time that I regret we do not have
that 51tuatmn ‘today: But I _thought the best question asked. Qf me
was the following: “Doctor, what are you going to say about “the
southern colored boy who doesn’t do very well on your test?” :

I said I would answer the question if the questioner would take my
answer setiously. I didn’t want to be accused of joking. The answer 15,
I shall saythe child doesn’t seem to be very good at this sort of thing,

Dr. Tukey: There are two or three questions I would like to rmsé
First, I tike it that status and initial score have been confounded in
this experiment, that is; the low status group on the whole has a lower
initial score, and thus there is a question as to whether some of these

~ differences may be due to the initial score position rather than-status.:
A (Begymmg lower, they had a greater opportunity for increasel) )

Second, there is a question I would like to ask for information. Es-

—--—ggntially -we-have-an analysis of variance here:-Which error term-was

used for the conelusmns? ,,
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*Third, we seem to make statements separately about the low status
-and high status groups. Isn’t the main interest: of this operation_the

comparison of these groups, the interactions between status and other

; variables. If you look at-the interactions, do they bear dut all the
. conclusions that have been set down? ST

. DR, Haceamp: As I ufidérstand confounding, it occurs when the
effects of two or more variables, or treatments, or conditions, are
thrown together, so that there is no means of identifying the source
of variation attributable to each of them separately. This was not the

case in this experiment. As I pointed out in the mimeographed Ap-

pendix, the subjects in both social-status groups were matched on four .

variables, and a number of -other conditions were used as control
variables. Each of these variables was used in the data analysis to

' pirtial out their separate effects in order to make more precise state-
“ments about thé variable or condition under consideration, Conse-
"~ quently, even thoiigh in this experiment the low-status children aver- -
"aged ten points lower on LQ. and had an average of six months less

schooling, this does not lead to confounding since the effects of each

" of the variables was controlled or accounted for. -

~ As for your second question, I do not understand your statement that
the errqr term was used for the conclusions. It is true that our sig-
‘nificance tests are made up of 4 ratio, whether it is ¢, F, or CHi-square,
in which-the numerator is knowledge and thre denominator is ignorance
(or the error estimate)—that is to say, of the total variability among

the data, the numerator is made up of the known or controlled sources:

of variation, and thg denominator is the remainder, the unknown or
uncontsjiied sources of variation. One advantage of the Johnson-
Newman technique is that the effects of such variables as school grade,

" 1.Q., etc., are not left undetermined. Hence, the removal of the effects

of the various known or controlled sources of variation from the de-
nominator, or error estimate, serves to make the conclusions more

Now, while I was making notes on your first two questions; you were

asking a third, which I missed. Will you please ask it again?

Dr. Tuxey: -Apparently the conclusion is that a difference was
significant by test for the high status children and the implication is

that.in the, low status children it wasn’t: What I would like to know, is -

the difference between high and low status children significant? Be-

. -eause-it is-quite possible to have, purely by chance, the difference. for
_ one status come out significant and the other not when the true differ- -
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ence is cngstant and the same. ' :

E]

i

B

Dr. Hagearn: One point of ‘my summary was that the condition gf

status children who - tm}t the revised retest. On 'the standard retest,
practice did helg the }ugl'%ﬁstah.ls but not those from the lowestatus

- group. )

Dr. Tum Did it have & negatwe eEect or ngn-mgmﬁcant eﬁect?

_ Dr. HacearD: It was a non-significant effect.
_ Dr, Tukey: Have you any idea of the value?,

Dk. Hacearp: Not at the moment, except to say that the ‘P-value
fell below -the .10 level. The #-value for the high-status group was
19.56 with 1 and 120 degrees of freedom. . *

Dr. Tukey: It is perfectly possible tq get by reasanable samphng

' practice facilitated the gain in performance of the high-status children
" who took the standard form of the retest, and the gain of the low- '

an F of 196 in one case and a ngn signifitant F in another, where the -

populationvalues ‘are just the same, and so it seems to me the real .

_question hasn’t been answered in Point 1 at all. Are we sure there is

a chﬂference between the twcx groups in thls charac:terlstlc?
ask,mg for in my summary statement it is in the mgnagraph in préss
(17). It reads, “In fact, the high-status groups profited 51gmﬁcanﬂy more

from the Practice Sessions than did the low-status children (Fl 24@ =

7.32; P < .01) when the Standard form of the Retest was given.”
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