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GHAPTER I. )
THE EXPERIMENTAL FIELD OF CONCEPT EDRMATIGN

1. The“Value ofoﬁaboratory~8tudies

Ef"No greater harm ‘can be done %o education than tor

"Qbelleve that laboratory workers solve the problems of field

 ;fworkers"~* Gontinuing from.these words, A.S. Barr (4) states“

Mfffthat laboratory studies make 1mportant contrlbutions toward

flpithe solution of these problems, but that the problems E

;themselves must be solved through the concerted efforts of

‘~f“many persons including laboratory workers and field workers

'dalike. v Barr finds that teachers and field workers in ‘
: feducation demand methods whlch will actually produce results
Hsin practical situations, that the professor, on the other

",fhand free as he is from the pressure of hav1ng to produce

}?,immediate results, is interested in the searoh for truth for

‘m}its own sake, €ele , in problems which have pers1sted over

flong periods of time and over extens1ve areas. He finds also

"that the validity of the findings in the controlled laboratory

~cannot be taken for granted 1n the practical 51tuation where
?there are many uncontrollable faotorso

Fheld workers in education are greater oonsumers than

e-producers of researoh° mhe studies of a field worker, by the*

‘vaery nature of hlS position, must be practieal though not.

ff:necessgrily superficial (4). Research in the field is no

'{;primresé»path' Lack of teachers tralned for research



{ 1nadeqnate tools, time filled w1th daily duties, and the
unw1llingness of parents to hav1ng their children “experie
mented" upon, all contribute to ‘the difficulty of produ01ng

1 nf research,; | ‘ \ £

Brownwell (9) p01nts a- searching finger at. experie

mental studies in teaching methods to expose several of

- i

their weaknesses. He says that pedagogical researoh is

fragmentary and sporadic, that 1earning studies have been
confined too much to elementary levels,-that teaching rather
than learning has been studied that fear of being called

unscientific has paralysed the attack on many vital problems&i

that there exists too blind a faith in- statistlcs and other
techniqnes, and ‘that problems are seen too narrowiy. S
Brownwell also shows, however, that pedagogy has,
’benefited from experimental studles, He states that in
Reading, Arithmetic and Social Studies, techniqnes and

\

materials have been 1mproved through experiments' “that

diagnostic techniques have p01nted tHe way to remedial pro~"
cedures, that Ways of measuring intangibles are being devised
and that ‘many neW‘methods are available for studying the'
learning and teaching processes./, |

| h ’ Laboratories must assist in’ the initial stages of
educatlonal problems.' The mmitings of suoh men ag Freeman, "
Buswell Judd and Thorndike show that the laboratory method
prov1des one of the ohief bases of theorizing. The fact that'

o psychological laboratory studies have proved of value to



3
rff}classroom teachlng is Justification for the present 1nvest1~

k7;gation.' This study may suggest preblems Whlch oan be

kffattacked in the classroam, or it may result in generaliz-

”;.ations of " dlrect value to classroom.procedure.' It olarifies,
e*to a certain extent the 1mportance of negative instances in
 ﬁrthe formation of neW'concepts, and suggests certain definite

.ﬁ;limitations to verbalization as a means of communlcation.

LY

‘;2"Theolngortanee‘of;ggncept\Fbrmation;;

. - To observe and to reason about observation is of
“'magor importance.‘ warren (73) argues that raticnal
kbehaviour 1s possible only after concepts have been formed,
L To Warren (73: 426) a concept is "an experience fj,
fbuilt up in the individual as the result of many past
i;experienoes in which the relatively universal 1n those~

~t?;exper1ences becomes emphasised and the particular eliminated"

'fwarren‘(73 284, 285) further states that "a concept is a

.;thought which includes only the characteristic elements of
f meaning or value" ‘He defines a judgment as a thought which
' icombines two concepts.k The- language»equivalent of a concept,
‘,he calls a term¢ and. of a Judgment a propositiong_ Gonoepts
yfiand Judgments are rational thought, and rational behaviour
~f:is often called reason (73),‘ Reasoning is a serieS‘of

7ithought experiments. Few aspects of human behav1our are.

7,1{more important than the ability to reasona

~1«Thus, the factors.influencing concept formation



become of major 1nterest to educators and psychologists y
“'alike., The present study investigates certain aspects of
the role played by pos1tive and negative instances in o

concept fcrmatione

~,B_f’Whattis'Concepﬁ Ebrmation?

’ e “We see our problems too narrowiy", said Brownwell;“
win criticising experimental educationo Gritics of other
experimenter's definitions of concept formation may Well :
‘\pause to con51der Brownwell's words. "There are as many
definitions of concept as there are schools of psychology“,
states Smoke (66) in commenting on the great confusion in
the psychological literature regarding the meaning of the
term "concept fbrmation" ‘ ‘ f |

_' S noce the term."concept formation“ is nothing more
’ than an arbitrary verbal symbol it has a technical meaning o
H as narrow or as varied as the situations to which it is
applied by those philosophers and psythologists ‘who are"’
recognized as authorities in their respective fields,
Accordingly, a. rev1eW'of the use of the word "coneept“ is -
necessary in order to clarify its meaning. “' _

: "The process of concept formation may be treated
from twc points of v1eWh-the philosophical and the psycho~
logical" says Pratt (57) in his summary of the experimental
work done between 1922 and 1926 | | |

Wblff (83) stated in 1939 that much contemporary




‘gfmphiloSOphy:viewS the concept as a pointer directed toward

‘ojobgects which are sensational; that the concept is said to

 be true if it leads to a percept that all philosophies
t;~are based on 1ndefinables, and that divergences are due to
lpincongruity 1n the sets of 1ndef1nables assumed in the
&Ldiscourse and those recognized by the reader, Many are
fkthe philosophies on which the various schools of psychology :

g,

iV"are based. Accordingly, in the case of the meaning of

‘ffconcept formation, 1t is not surprising to find a host of
'bicinterpretations entering through the numerous portals of
’\nindefinables. Added confusion is to be expected concomitantd'
‘5smnth the selection of experimental criteria by indiv1dual f‘

d:psyohologists who crystalize their theories into the concrete

'ffonm of psychologioal experimenta

i The Oxford English Dictionary defines a concept as: :
e?‘(l) a thought——an idea, (2) the product of the faculty of - V;
'inconception,-an~idea of. a class of obaects, a~general notion. |

ifFor a. psychologist defining a concept as a thought makes\ '
"5the application of the word so broad that the term becomes,‘
;dfnearly»useless.k If a concept is the "product of*the faculty
ofof conception" as stated above in (2), then Vedenov, and
oleiBerkenblit, can be supported 1n their vieW'that concepts
i‘mnst be sensory° ~On the other hand, if a concept is "an
ak7uidea of a class of obgects“, as in (2) above, the opposing

views of Welch and Long may be held., The further definition |

‘flabove, that a concept is "a general notion“, is so broad




«_7that it becomes useless.as a deflnitlon for a psychologist.
i*ll Further evidence of overlapplng cf deflnition, and
:rpdeflnltlon in terms of itself, is given in the Oxford
kaictlonary in its meanlng of “generalize“, viz., (1) to form
111nto a- general concept to. reduce to general laws, (2) to'
,pde51gnate by a general name, (3) to infer inductively frem
?jpartlculars,»(4) to fcrm general notions by abstraction from

c;particular instances. Accordlng to- (l), concept formation

L becomes a process of generalizing. Smoke, Yerkes, Hull

'fKuo, Mblch and Long elther impllcitly or explicitly aocept
:bthis p01nt of view° Definlng genera1121ng as “to reduce to
togeneral laws" suppcrts the thought that the 1nduction of 2
5 rules or: principles is generallzationo This latter statement~
: is re;ected by Smoke in these words “Concepts are 1ndlspen~k
sable constltuents of*rules, formulae, and prlnciples, but
tfthere is no. Justifloation for 1dent1fy1ng them" ,
Def1n1tion (2) allows workers like ‘Welch (77) Long '
ft(45 s and Berger (6) to speek of genera1121ng 1n terms of
lfabstractian of ”clesses"‘:"genus" and "hierarchical develop—

=fment~of'concepts". Deflnltion (3), Whlch speaks of general-

\l~1zation as 1nductlcn, is 1n harmony w1th both Thurstone's

f;and‘warren's usage. Definltlon (4) speaks of generalization |
‘7fin terms of. abstraction and could be quoted to support
r;;Hull's and Kuo's criteria, the abstractlon of common elements. b
“;jAccording to the Oxford chtionary, therefore, 1nduction,;‘ |
n~}generalization formulation of rules or prlnciples, dlscrlml-s

o natlon between genus or classes, and abstractlon are




lsxproperly cons1dered as aspects of concept formation,
Warren's Dictionary of Psychology gives the following
’iidefinition for concept. “A mental state or process which =
"ifmeans or refers to more than one. object or experience, or’,jr
:f;to one obgect in relation to others.‘ (When 1t represents |
';ftdifferent 1nd1v1duals or 1tems, 1t is called a class concept L
ﬁfpor gensral GOncept when 1t represents a common aspect or

f?cattribute of the class, it 1s an abstract idea) - The

’fs“formu1a+ion of a concept 1nto words is called a. tenm,,

\ *‘,as a generalization based upon observed facts" (p° 1).

'lfflzation from serlally-presented dlfferent examples of a

;;Q(Gonception refers to the process, concept to the product)
k Warren's Dictlonary deflnes genera1121ng as follows'
ﬁup(l) (1ntrospective)--The process of perce1v1ng or conceiving :
u‘ a general characterlstic or fact or meaning in s1ng1e or in
;,,complex situations or thlngs'f(Z) (behaviouristic)n-f»n_
‘Responding to the common aspects (from any point of view)
fs;of the specifio elements 1n a complex 81tuation.’;~'
| | Mhrren's Dictlonary defines induction as follOWS‘
{;p(l) (1og1c)--The process of reasonlng from the particular '
ifto the general (2) The end result of such reasoning.
JWkReasoning is explained as "The process of solving»a problem
"oby means of a concept or general principle“ L

Tyler (71) states that “an induction may be defined

"’Tyler speaks of the “ability of subjects to form a general-

fjlcommon rule" as one example of rational learning (p 3) o




8

He defined rational learning as t‘fThe ability to make general-

“Yerkes multiple—choice method can be used to investigate

f~generalizing ability" Thus Tyler p01nts out the similarity

‘ between induction, generalization, rational learnlng, and

~d mnltiple-choice techniques.

o In 1923 Kno p01nted ont the close relationship
between his study of inductive inference, Hnll's experiment .
on concept formation, and Hsmilton's (1911) and Yerkes'- “
(1921 studies using mnltiple choice techniqnes.~ Kuo classes ”

«f the mnltiple—ch01ce problems as 1nductive inference.
| In 1932, 1n reporting their study, Ewert and Lambert
considered concept formation and generalization to ‘be

synonymous terms. In 1932 Smoke alsgo (67) 1dentif1ed

. concept formation with generalization. _ |
| : ”Inductive problems consist of Specimens,iand the
result is to obtain a definition, or at least a working
\ knowledge of the tclass? representedlby the given specimen"~i
says Wbodworth (84 800) “In the laboratory a problem in -
induction or concept formation calls for the development
‘t‘of an effective response to a class of objects and a
different response to objects not belonging to this class"
%ﬁth these words Wbodworth identifies 1nduction and concept
- formation, .
| , Erom~thecopinions qnoted, 1t would seem-thatyak

xjfoompiéte;réview of'the studies in COncept'fOrmstion wouldk,

izations or to do 1nduct1ve reasoning“ (p. 4) He says that_s




 include a hiStory of the experiments involving'raticnal
iklearning, 1ndnctive inference, generalizing abstractions,
mnltiple~choice techniques, generalizing and concept

lfformationa

4, Criteria of Ooncept Formation

ﬁj(é)r Introspective. T "yw‘

In 1916 Eisher (23) adopted as a criterion of
concept formation the ability to discover class characterucf“
istics frcm a series of ten drawungs having certain common o

~

characteristics of shape, and to formulate a definition.

“'cj.(h) Abstraction of a . Part" : - , : ,
k Hull (40) in 1920, ‘and Kuo (44) in 1923, considered '
that the ability to abstract common elements (radicals in

| Chinese characters) from a complex pattern was a criterion
':‘of concept formation. In 1954 Drever (17) used the recog—}

ition of the presence of a rlght angle in certain polygons

| 'r‘as his criterion of the presence of a‘concept.z In 1932 Smoke,

(68) criticised and avcided the use of ccmmon “elements" in
the sense of parts such as Ghinese radicals, and made the -
: common characteristic consist in relation between the parts.’
Since Smoke's work has a close relationship to the present |
‘v‘study, Smoke's definition and critericn of a concept w1ll be

cons1dered at greater length later.k

f(') Glassiflcatlon‘ k

Mbodworth (p° 804) lists class1fication problems




QVAsYQtndiés in‘concept'formation. Ach (1) in 1921, Huper
(29) in 1928 and- Hanfmann and Kaeanin (35) in 1937, |
considered a concept to have been formed when a. subgect was
“~able to discover the principles by which a collection of
blocks could be sorted into four claeses. |

| | Wbodworth (p. 806) classifies the 1nduction of a

? rule of action as an aspect of concept formation, In this
"type of experiment the concept to be formed is not of a
W,class of obaecte, but the correct formula for meeting a
i’class of 81tuations., The experiment is like a geme played =
| between the experimenter and the subJect with subject's"‘
task to discover and to verbalize ‘the rules of the game.

{ Thie type of mental activity is 1nduction,‘,,

'v‘i_(d); Induction of a Bnle.f; |
| Thurstone (29) accepts tnat 1nduction is a type of

generalization for ‘he speaks. of 1nductive generalization,
: He epeaks of ‘the verbalization of ‘some rule or principle ;‘
from a series of observations as beiné an induotion° | ;

. Peterson (55) in 1920 used as his criterion of concept i
formation the induction of discernable arithmetical principle
in his arithmetic game, Infl934, Heidbreder'e (39)~subjects
{ Were aeked to determineNthe rules. of a game wnich she played
: with~them¢' She considered the concept to be formed when the
‘ subjects hed discovered the rules. In 1939, Tyler used a

complicated lighting apparatus which rendered highly

obaective a- situation requiring the subject to 1nduce rules
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1f5nyhich lights wefe‘to~be controlled, Although several of

,[these workers did not call their experlments studies 1nk
j':jconcept formation, they may be considered to be 1n that

*fleld, accordlng to ﬁbodmmrth's claSSlflGati°n°

3,ff(’) 1936 and Slnce-‘ , ‘
o | In spite of Smoke's protestatlons 1n 1932 against the
‘iloose and 1ndefinite usage of " the term concept and his -
delscussion and deflnition of the term concept later exper~‘
'51menters have contlnued to use the term broadly and to adopt
‘ikcmany and varled criteria of its presence.s_ |
: In 1937, Meyer and Piaget (29) studied "chlldren'
5conceptions of speed and time" : They accepted an "idea" |
'\(as did Oxford chtionary) of speed and tlme as a ”concept"
ccand they adopted verbalized definltions (as did Gibson, |
'5Heidbreder, Smoke %blch and others) as thelr crlterlon,‘
“iln 1937, Berger 6) accepted "abstract ideas" as concepts ’
‘yand used as crlterla verballzations in terms of.}(a) defln-_'d
,’yitions of obaects (Oxford's "general notlon of") (b)' verbal-‘
';1zed cla551flcatione such as genus (Oxford's 1dea of a: class
iof objects) (c) verballzations of prlnciples such as cause
‘ j(OXford’s deflnition of generalize, as "to reduce to general
elaws") and (d) recognltion of color (like both Berkenblit's
eand Vedenov's usage of concepts as sensory ex,per:.ence)D o In
‘71937, Hanfmann and Kasanin (35) agsumed that a relatlonship
,fbetween meaningless objects and,meanlngless words is a |

{concept and accepted verballzation as a crlterion of the '
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~;presence of "superordlnate“ concepts between unrelated wordso
;Graham.(29) speaks of concept formation as generalizlng, and
;generalizing as a form of learning. Vedenov (72) speaks of
yisolated concepts and general concepts.ﬁ "Isolated concepts“,
;he says ’"are sensory, and if they are excluded from the
lstructure of perception, they become primary abstractions"
iThus Vedenov. used the term, abstraction, when many psychol-“
kfcgists like Yerkes Kuo, Smoke and Tyler and when, i
ifaccording to Wblff many contemporary philosophers, would
;temploy the terms concept or generalization. S ‘

& - Nlneteen thirty-nine added 1ts tribute to the broad
fusage of the term concept. Berkenblit (7) speaks of the
'd"single concept“ in the sane type of s1tuation where Mott (51)
f;uses the words "abstract ideam, and where the Oxford
iichtionary defines generalization as a "general notlon by
';abstraction from particular 1nstances" ' | ,'

E In 1940 Welch (78) speaks of abstract thought and
e~iconcepts 1n the same breath He also ﬁiscusses "hierarchical ,
fdevelopment of concepts" as though classification generallza-‘
3ticns were conoepts. Long and Welch (80) apply the term

‘ﬁconcept to both objects and classes.

() @J_ﬂ@.&_}l 2

L . Thus 1t is seen that even yet, experimental psychol—
Lfogists use the term concept in a variety of ways. The
wecriteria used for the detection of concepts are numerous.

'[Verbalization remains the usual criterion of concept formation.




L AT

_13

ﬂAs will be shown later, - the use of verballzatlon renders

?even an otherw1se obaective experiment hlghly subaeotive,f

ysakRevieW'of StudiesQof Goneept Fbrmation

The following discussion is divided 1nto three

fi ;arbltrary sectlons namely, (a) Introspectlve, (b) Studles fr

B,

‘;,fgpproaching obaectiv1ty, and (c) 1936 and Sinceo

ff(') Introspeetive studies.

Introspectlve techniques were applied in the pioneer

ff;studies of coneept formation° ‘Ebrly exploratlon of\this_
%:@type yielded comparatively barren results. Fisher (23) in
ifl916 confronted her tralned psychologlcal observers with a
?series,of‘lo drawings belonglng tofa elass called for
;example; “zalof" Subgects Were to discover the charaeterur
’jiistios of this class and formulate a definltion. ;Full 1ntrowi
,;spectlve reports Were required Fisher concluded that'a‘
T;eoneept is a readiness to respond appropriately to any member
| iof a class of obgeots, and ‘that the reSponse may be an overt
 movement or a verbal or v1sual image, 80 long as it eonforms

r5to the essentlal characteristies of the elassg

Other 1ntrospect1ve studies by English (19), Stevanov1c‘

| *d(69) and Ghant (12) were published in 1922, 1927, and 1933,

ffrespectivelya These studies agreed in flndlng two main lines
kefof attack in formlng concepts of novel obaects. (l) assim1~
'edlation by the new object to some famlllar obgect and (2)

i@analysis of the new object into parts. whieh are familiar,
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“;Tnekfirstfmethod may gine quicker~mastery of the single -
,:fspeeimen;‘butJSince the extrinsic resemblance no longer

" holds good, 1t is"likely:tobreak down when thevariations
';'come into v1ew. The analytlcal process 1s more dependable :

yfln reaching a new conoepto~

"jtit)i Studles Approaohing Obgect1v1ty,

," : : Important obgective studles of’concept formation S
lshave been made by Hull (41), Ach (l), Kuo (44), Smoke (66 68) |
kriand Drever (17) In;l920, Hnll.used~a paired association o

petechniquesin which ChineSefcharacters Were paired With'

'"~nonsense names;, The subaects Were required to abstract

‘zicommon radicals from the Chinese characters in order to neme

‘them, This abstraction of common elements was called
,,concept formatlon by Hnll. In his experiments on concept

t-_formation, Kuo adapted Hnll's technlque of testing for the

fiidentlfication of common elements.

In 1932 and 1933, Smoke (66) published his studies of O

'7;concept formation,k These~are~of great 1mportance to ‘the

ffpresent paper. Smoke critioizes previous obJective experi~ o

‘i ments 1n ooncept formation (sueh as those made by Kuo and

prull), which define the concept in terms of “the- common

i element to be found in a series of geometrical figures,

a . e

chhinese characters, and the like, on the grounds that such’

":\studies deal with a purely analytioal proces3°‘ and that

dithey 1mpose upon the subaect the task of discovering some

?'hidden or camouflaged element., “Smoke's viewp01nt is that
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ﬁtne sine qua non of concept formation is a response to f;
iﬂrelationships common to two or more stimulus patternsn

i Acting upcn thls theory, he constructed a series of geomete
"rical des1gns which represented patterns rather than common :
f:elements, and used nonsense syllables to des1gnate the:mo

f‘For example, "Dax" was “a circle and two dots, one dot being
ioutside the clrcle and the other being on the 1n51de of 1t“1'
fThls series, together ‘with other ‘series of des1gns, made up s
J;his exposure material which was presented to the subJects
,‘by an electrically driven exposure apparatusa},cf~

Thus Smoke avoided common "elements“ in the sense of

~;parts such as Ghinese radicals, and made the common character- 3

ik:fistic consist in certain relations between the parts. When

»the subgect, after examlning a number of specimens, one at a

ﬁtime, believed himself able to deflne the- class, he was asked

ifor three - things, nemely: (1) to give hlS definitlon : k
| ;(Verbalization), (2) to dlstinguish in a- test series those;3
flgures which d1d and those Which aia flot belong to the class
(Recognition), (3) to draw some specimens (Reproduction), and
sln agreement math Hull Smoke found his subjects: sometimes :
,fable to pass the other teosts while still unable to give an e
fadequate Verballzation. fThe faultyfdefinitions were usuallyf

'ftoo inclusive. In one- form of the experinent “Smoke intro-

1duced "negative" 1nstances. He concluded that the negative o

finstances were. (l) of very little as31stance, (2) of use to

;some subgects and (3) distractlng to others.k

A S e € g e
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'j A frequent process of reaching the" concept involved
'ffthe formulation, testing and reJection of hypotheses, tllli
Uione was found that stood up for a series of specimens.
dDefinite recall of previous members of the series played a

ifpart as was shown by the “thinking out loud" required 1n

: fthis experiment.‘ By ald of memory, s1milar specimens were

ftgrouped as a step toward deflnition of the whole class‘:‘
Smoke gives a technical meaning to the term "elements”
kiand "relationship" - He critlcizes the use of the term
fi“common elements" in the studies of concept formatlon because,
'[afollow1ng Hnll and Kuo, - ‘the experimental literature has used
i7;"common elem.entsn to refer not to a condition but to a |
i_isection of a pattern, .g,, Kuo's radicals. Accordingly,
k Smoke inslsts that the term mcommon elements“ be. used ,
7'technically to designate only some section of a patterno ‘In i'
Jilfstudies of concept formation Smoke uses the term "relation—':
f:shlp“ only in a technical sense, 1gnor1ng the "elements“ .
Liswhlch are- required in order that ther's be a relationship. -
:fkayler {(711) in clarlfylng Smoke's terminology p01nts out that
o a relationship without elements to be. related would be .
’timp0351ble., Tyler states that “generalization or concept
‘hformatlon 1nvolves both elements and relations between these

elements“ Although on one hand Tyler speaks of concept

B ﬂformation as 1nvolving both elements and relationships, and

on the other hand Smoke defines concept formetion as involvﬂg'
only relatlons, both @yler and Smoke are actually in agreement'

in their implicit deflnltion of concept formation. Smokels
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Vltechnlcal use of the term "relation“ 1ncludes ‘but is less
kiclear than Tyler's two terms “relations“ and "elements" .

: V"By 'concept formation' 'generalization' and

Lﬂ'concept learning*” says Smoke (67), Rywe refer to the

”_process whereby an organism develops a symbolic response

Tf(usually but not necessarily linguistlc) whlch is made to

gthe members of a class of stlmuli patterns but not to 5

"kifJother stimnli..l- The present study considers Smoke's

”fffdefinition as an adequate and a fruitfnl vehlcle for an

Ytexperimental approach to an 1nvestigation of concept forma~
:iftione_'" | ‘ | e‘ | | -

In common w1th Smoke's work the present study defines
ﬁttrlangles, rectangles,’circles, lines and dots as elements,

'whlle abstract 1deas, such as ins1de, outside in a direct

5 fllne w1th touching and near are defined as relationso

Nfif}Guesses as to wnat ‘the concept is, in e given learning

kk}fsituation, are defined as hypotheses. B

h In the cla851fication problem 1ntroduced by Ach (1)
pzfin 1921 and used by several experimenters 1nclud1ng aner
V7}(29) in 1928, ana Hanfmann and Kasinin in 1937, a collection'

f”cf blocks is to be sorted into 4 classes.i The basis of

"i‘class1fication mnst be discovered by the subject°1 In one

’luform the blocks are 5 different colors and of 6 different

‘pfshapes, color and‘shape~being irrelevant. They are\tall

li'or short large or small; and by cross—classification, fall

5 elnto 4 classes.‘ Grouping,or,"convergence" appears,to be an
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‘rfimportant part of the process of reaching the- concepts.

: In another type of ezperiment the concept to be
'ngformed 1s not that of a class of obgects, but that of the
'rscorrect formula for meeting a class of situations. The

'fiexperiment has somewhat the form.of a game played between

: fthe experimenter and the subaect.. The task of the latter is

nto discover the rules of the game.' He discovers them by

*5playing and meeting with success or. failure. The rules may '

l}be entirely arbitrary as in Yerkes' “multiple-cho:.cem problems,"

klﬁThe rules may depend upon some disoernible princlple as in

"fpthe Peterson's arithmetical game. TYler (71, p 9) states
pthat Kinnamon (43) in 1902 and Hamilton (32) in 1911 were
- among- the first to report studies employing the multiple- |
A rchoice technlque. (pe 9). In 1923, Brown and Whittell (8)
used a multiple-ohoice technique with adults. In 1932 ;7
4dd{Roberts modified the technlque to 1nvest1gate the ability of

‘lfppre-school chlldren to see and apply a principle of relation-

‘a;ﬁshlp.a In 1933, Arons (3) studied the “genera1121ng abstrac— o

"_ftion“ abllity of under-graduates, u51ng the multlple—ch01ce'

"if_.{fteohnique. LGRS S EE

Extensive experiments performed by Heidbreder in 1924

}“;required the subject to discover the rules of a game played

”,between ‘the subJect and the experimenter.' The materlals

'ipcons1sted of geometrical figures and check markso' The subject

"‘_endeavored to discover the rules by which composite geometr1-~

?‘iycal,figures,were to be marked. After making a trial by |
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t7?ymarking the figure in the Way that he thought:rbnught be

1soorreot to mark it the subJect was 1nformed that he was

‘7tf"Right" or "Wrong" - A% the end of eaeh trial and before

Zmbeing 1nformed of its rightness or wrongness, the subjeot

ffsfreported “everything that went on in his mind" during the o

ttrial.\ Other double figures of this class are treated

'k?dsimllarly; tlll the subaeot dlscovered the rule as proved

ylinby correct statement (Verbalization), and response (marking

‘*°ﬂthe figures) Mhen the first game was. mastered the second

afigame followed° Heidbreder's outstandlng result ‘was the |

f;sdemonstration of “speotator" behaviour. The more usual

'd““partlolpant" behav1our eon51sts in trying out hypotheses.

:‘In "spectator“ behav1our, the subgeot has no hypothe51s, allk‘

"hls guesses have been proven erroneous and he can only make

f:-some random response and remain on the Watch for some new

1vbihypothesis to emerge, Says Wbodworth (ps 807) "Spectator

"fffbehaviour affords a elue toward answering the questlon of

[5how hypotheses arise. “The receptive attltude may at times

"“7fbe Just what 1s neeessary to get us out of a rut and allow

ﬁjaisome hitherto negleeted aspeot of the situatlon a - ohance to

‘khfexert its effeet. The reoeptlve phase of the 1nduet1ve

d*prooess is less observable, either obJectlvely or intro=
“e,pspectively, then the more actlve phase of trying out the
‘\hhypothes1s, but it may be no less essential" / |
| Peterson, in 1920 deflned ratlonal learnlng as

‘“rfpurposive thinking 1n’whlch,1deas were used invthe effective




20

i_;solution.of problems and dev1sed a- letter-number memory-

‘~\;reason1ng test whieh made a pioneer eontribution to studies

‘,lof generalization, but which was not entirely satisfaotory

| ,due to the poss1bility of problem solutions by other than

Jff"rational behaviour.

Haught (36) subgeoted Peterson's findings and other

"pQrelated data to statistical analysis.~ Whereas in oertain

oy

‘fftests modified from Peterson's problems the best measures of

fgﬁflearning were time and uncla851fied errors, in Peterson's

;;ftests themselves, perseverative errors constituted the

ﬁ-lfsignificant measures. In his disoussion Haught pointed out

”73that in studles Where the experimenter determines to some

fextent the rate at whioh the subaeot works, time as a

i'iecriterion beoomes of little value, This oonclusion has a

fiﬁ*bearing on the present study.}

ffsf(cf 1936 and Sinoe, o
pp | Roslow (62) in 1936 reported a study requiring
ilgfsubgects to induoe a principle, but Tyler (71) suggests =

i7fluseVeral ways«in/Whieh his St&tiSti°a1~analySistqpuld have

. been improved. ;The~u8e'of;TylerislmetﬁQdS'Would have

f:produced statiStical'results oftgreater‘inolusiveness and
,i”conolusiveness than those employed by Roslowo

Tyler (71) in 1939a investigated the ability of Junior

n“']high school pupils to solve rational learning problems of the

iftype requiring the subJect to generalize or to formulate a

*ﬁrnlerfrom a suocession of;problemstinvolVingfa common



 principle. Thé;apparaﬁts used to study rule induction |

':QCOnSisﬁea GSSeﬁtially~df~a panel of SWitéhes for ‘the subjecﬁ

‘ fkﬁo manlpulate an& a group pattern of llght bulbs for hlm to

'{iobserve A pattern.of llghtlng was sat up by the eXperlmenter
_Land from tnese the subject was to formulate the rule whldh ~

ould 1n&10ate how the key whleh turns out all the llghts

‘,f7oou1& be selected Wlthout error Tyler foun&- (1) that the

Q'magorlty of cases were not can51stenﬁ in: u81ng exclu31valy
6 1ther an exploraﬁory or am.analytlc approaoh %o ‘the problans
-

Qlfbut that most cases employea both methods; (2) that manv

"flsubgecﬁs appear tc Walt te verlfy a tentatlve 1mpllclt

'f]_yppﬁhesis before verballzlng»lt (5) that m&ny subgects gave:,f,\

GV1demce of ablllﬁy o selecﬁ the prqper key buﬁ Were unable

v,kto glva the coerSpon&ing verballzation~‘and (4) that ver1~

wficatlon.m@y be done by u31ng elﬁher pos1t1ve or negatlve

”*innstanoes

S In 1956 Helabre&er (58) oonduoted a serles of eXper1~

75l1ments relaﬁea to this stuay ; In.these She gave eV1dence of

kfythe role of language in the acqulsltlon and use of conoepts

flflThe procedure was a- maalflcatlon,of that use& by Hull in what

‘lj~Was apparently a memory experiment, 'Each subject learned to

%ffa83001ate given nonsense syllables w1th glven 51 tuations under.

\”f oond1t1ons which pérmitted hlm to ilseover that ‘the meny

ilxbdlfferemt s;tuatlons to which a given syllable was applled
’lpossessed\a common characterlstlo The subaects, 220 college

. students, were studied individuslly, but were classified into

~ groups on the basis of veriations in the experimental
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%”Hprocedure and ‘the materials presented. The process of =

"frconcept formation was measured in terms of repetltions,

'nyiprompts, ang - opportunltles to apply the concept Yo new

‘i-situatlons, At the close of the’ experiment each subgect

dffwas required to mmlte deflnitions (Verballzations) or

f *ei~descriptlons of the concepts he had formed and also to take

'lan obgective examlnation of the s1ngle ch01ce type,k In V1ew

ks7of the flndlngs of the present StUdY: the COnClHSions Of

'd"fHEidbreder are of 1nterest°

She suggests that there are several different ways in

iZ“vf,f;w.hich language is used as a tool during concept formation

;?Eand that these methods vary Wlth the s1tuatlon' that a

'7, concept may be used w1th consistent correctness even though

. the subJect cannot formulate (verballze) 1t that the abilltyni

og;’to formulate (verbalize) a concept is more closely related

lyfto the nature of the referent then to the readiness with

fowhlch it is acquired or to the accuracy w1th whlch 1t is

'ax;applled that the readiness W1th which a concept 1s formed

{"fﬂls determined not by the ‘ease or difficulty with which 1ts

'p;name (nonsense syllable) can be memorized but byﬂthe relation"

v 7between its referent and the perceptual situation in which 1t'
kf(:ls presented. |
: In 1937 Hanfmann and Kasanln (55) published a paper

‘fdescrlblng a test of concept formation adapted from Sakharov

~:i?and Vigotsky who employed it for the study of conceptual

j‘fthlnklng 1n psychotlc patients. The test had its origin in a
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b method employed by Ach for studylng the development of
lkconcepts., Iteconsrstedbln general 1n confrontlng the subject
;7wnth a number of'neaninélese'objects and‘a number of meaninge
flless words between which the subject is made to disCover
»;:relatlonships through prolonged manlpulations and demonstras"
jgitions. The study is of 1nterest to this paper chlefly as an‘i‘
bf~example of omne of the many techniques employed to study
}}concept formation. i |

" In 1937, Berger (6) examined the role of age, sex‘andu
kbeenrlronmental differences in the abillty of sohool children
’7~to form.abstraot Judgments. Ghildren were asked to state in
’tb{wrlting the dlfference between flfteen pairs of obgects or |
‘e-dideas, such as milk and water, a mlstake and a lie, Berger '

found that older children, more often than younger ones,

jr differentlate in terms of genus, cause, ‘and generallzed

;,‘f'ideas, while younger ones refer 0 external features such

"b;ras colour and form, and that city children more often make

““etheir dlstlnctions in-terms of valuee and consequences, whlle
'ffirural children more often resort to examples and descrlptlona ,
QTThls study contrlbutes to the present paper not only some

fﬁconclusions about concept formation, but also an example of

- the prevalent practlce of using the SUbJth'S verballzations

‘bltfas an~exper1menta1 criterlon. A.later chapter 1ndlcates the

‘”ghlgh subjectlvity 1nherent in this procedure.d
fSibano's experiment (64) in'l938 wasfan,lntrospective

I'inveStigation of;concept“formetiOn as productive thinking,
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“:il'Two stimulus words were given from which the subaects made‘

d_"superordlnate“ concepts comon. to these two words° Subjects
/-were asked for 1ntrOSpective reports of their experiences
‘fduring the process of concept formation. Results seem £o bek

‘fjof little value as they depend upon the experimenter's

‘:‘clgselectlon and-lnterpretation,d Slbano conclnded that the

:llnev1table factors in concept formatlon are adequacy of

i'f,k,;stim'llus words, ground and figure of thinklng, 1mages of

& things and words, emotion and Willq ' (Whatever these things

fimean!) This review Was 1ncluded to show that 1ntrospective

‘ftﬁtechnlques have been- used even 1ately, and to contrast the

ijﬂtype of" conclu81on glven in introspectlve studies w1th those,;‘
"of Obaective ones., | | |

Vedenov's (72) experimental investigation of the

| rstructure of concepts takes the opposite view, concludlng

(l) that isolated concepts must be sensory, but that when
lpyexcluded from the structure of perception they go over 1ntc
nira primary abstraction, and {2) that the structure of general
océconcepts and the process of their evolution is determlned by
'wfthe obJect, g0 that all thought has its. ba51s in- sensation,
lrd"The problem of evolution from sensory to abstract is one of
‘;o;the main problems in psychology“, says Vedenov. ” | |
E e Graham's study (29), in l938,'con51dered generallzing
'a”to be a form of learning and examines some special conditlons
apilmposed by certaln types of learnlng. He developed a general

7lgpattern for the constructlon of exer01ses in developlng skills
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';eln’generallzlng, and 1llustrates this pattern with detalled
nmfexamples and references to other tasks employed In support
n;of the observatlons, 1nferences, and conelu31ons glven, the
'diexperlmental evidence is utllized 1argely in an 1llustrat1ve
;manner.v In his study of generaliz1ng, Graham points. out the
:fﬂlack of abllity to obtain part scores for analy81ng the skill
f!loomponents,« His subgects reported difflculty in reportlng '
'3cheir planful menlpulatlons, sets, techniques or prooesses

;jffor the 1llum1nating of thelr activ1t1es° Graham suggests

effthat the cruolal aspeots ‘of learnlng are essentlally subjec~

'“‘“tlve mental dlsorlmlnations and in hlS treatment of data he

dffp01nts out their laek of obgect1v1ty.

d In 1938 Crudden (15) 1nvestigated form abstractlon by
:chlldren.f In hlS experiment the material was the oounterpart%

1‘;of ‘the negatlve instance in the present 1nvestigat10n, ‘

ff“Grudden used s1mple learned geometrical figures whlch were

'dﬁfglmbedded in relatlvely unknown geometrlcal figures of varying

'r?degrees of complexity.k He used 65 oHildren from 65 %o 78
{“mOnths old. He found that the degree of difflculty in

}rabstractlng the known material 1ncreases roughly“in proportlon ‘
ufdito the degree 1n which 1t ig 1mbedded in a more complex

a?”figure, that “that-whlch ~ig- to be—avoided" in abstraction has

Zanalmost as ‘mich 1nfluenoe in successful abstraction as "that—

‘V fwhich-1s £0- be ehosen", and that knowledge of the “figure—to—

sbe abstracted" frequently results in successful response

nrfwhere prev1ously no abstraetion could be made,
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In 1939 ‘Berkenblit (7) reported on a study of the

V‘o;,gene81s of conoepts. He 1nvest1gated the~formation of
i'iS1ngle asg Well as. general ooncepts in children from 16 to'

<‘;528 months old. ~Berkenblit eoneluded that Single~coneepts

Viconneoted w1th a certain obgect depend upon the Ohlld's,,
| a1isensory experience with as well as on hlS emotional ;
'1f;3att1tude toward, the obJeot whlle playlng with 1t."By
féigenerallzing 31ngle conoepts of the acting obgect general

7Ticoncepts about action Were formed. Sensory perception and .

'egfthe child's motor manipulations with’ the obJect says -
ZfﬂBerkenblit, play a decisive part in the formation of general
' [?conoepts° /

o < During the years 1938 to- 1940 inelus1ve, Weleh hase

';i7pub11shed a greater number of studies on concept formation

ifﬁthan any other experimenter. For one artiole during 1936

\:;Lhe collaborated with IEVies, in l940,301ntly with Long, he

eiJhe publlshed six articles of his own° ‘Weleh?s subjeots have
f(fjbeen young children, practieally all of them less than 7

}fnyears 6 months of age. Two of Welch's conolus1ons are

"5\tiona1 or memory development necessary for the first mani~

"f’festation of genus-spe01es phenomena at the linguistic level

'ficomes later than the reqn1s1te development as discerimination
;,and generallzation from the same behav1our, and that the

'1Kﬁgenetie,development;of the,structure'of abstraot thoughtrmay‘

7fr;pub11shed two experiments, and during the years 1938 to 1940

ijrelated to this 1nvest1gation. Welch found that the a33001a—:‘
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be desoribed as passing through rather definite stages.

Except for these concluSions his studies and findings have
little explicit connection With the present experiment, It~
is advisable, however, that any worker in the field of

| concept formation be familiar With h@lch's contributions,

6 The Present Experiment

V'”fj(a) The Problem~ff‘ | ,‘ S o

The present study is designed %o . investigate the r
part played by both positive and negative instances in the "
generalizing process whereby twelve~year—old boys form

concepts.,‘

(b) | DefinitionS' :

o | For purposes of this experiment Smoke's definition
is accepted. He said ‘“By concept formation, generalization,
Nf}and concept 1earning, we. refer to the process whereby an

‘organism develops a symbolic response (usually, but not

k't‘neoessarily linguistic) Which is made "to the members of a

class of stimuli pattern but not to other stimuli" : More
'5ispecifically, concept formation 1s the abstraction of the
highest common factor found in a series of examples of the t

’ conceptav This highest common factor is composed of both
relations and the elements required for those relations.
Guesses as to what the concept is are defined as hypotheses.'

Fbrmnlation of hypotheses Similar to those which the experi-~

W menter had in mind when he constructed the instances is called

generalization and, concept formation.



Geometrical flgures 1n which the relationship and |
:dpthe necessary and sufficient commcn elements are found, are‘7
yjrrdefined as positive 1nstances,’ Flgures exhlbiting any
7ifdeficiency in the relaticnshlp or in the elements necessary

7~iand sufficient thereto are called negative 1nstanceso .

“1~Triangles, rectangles, circles, lines, and dots are defined

"rtas elements, while abstract ideas, such as inside, outside,
"vtin a‘direct line with touching, and near are referred to as

| efrelations.,

;?‘(c) ‘Criteria:
| In this experiment the three crlteria employed to
fo“determine the nature of the subgect's hypotheses are called

.Verbalization, Recognition, and Reproduction. Verbal

:flidefinltlons of the concept are. called Verbalizations.,k,

1'ffd7Performance on a test 1n which the subJect indicates the

*fpflgures he cons1ders to be, and those not to be, the‘concept~

;tls termed Recognition° Examples drawn by the subgect of his

'[ff;idea of the concept are defined as Reproductionso;c,_

Recogniticn 1s the non-verbalized symbolic response

1f~faccepted as a criterion of achievement toward concept formu-

e;latlon,\ Recognition is accepted as a more objective experi-

“jw,mental crlterion than Verbalization. In uti1121ng Recog-

:'"nltion rather than Verbalization as the eriterion to deter-

“”ﬁcmine when a given amount of concept formulation had

°,occurred ~this study differs from many of the experiments in

itfthe same field‘ The Justification forythis selection of‘




criteria is given in Chapter III.
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CHAPTER IT,
 SUBJECTS, APPARATUS AND PROCEDURE

1. subjects : S :
Slxty-five twelve-year-old Grade VI bOYS from the K
'Q;Vancouver school system were divided 1nto 3 groups‘ 15 boys
,ﬂlfor Pretesting and standardizing the experimental s1tuation,~v;
f{*and 50 boys divided into two eomparable experimental groups--l
viaone recelving the positlve presentation and the other the

7fp081tive~negative presentation of material°~_1ndiv1dual,

‘fV;testing was. employed throughout.

Gomparable experimental groups were selected by

(neﬁ{matching boys for chronological age, intelligence quotlent,

ifcschool grade, sex, native tongue and socio- economic status.

““pgfcould be made,

nfn~Subgects were chosen S0 that four groups of paired I.Q. 's

First the wnole group was split 1nto two matched
f;?sets of I, Q.'s¢ ‘The twenty—flve pairs of I Q,'s were arranged

k;fiin descending magnitude.r ﬂhen the. pairs were split vertically

ifcproducing two comparable LeQe groups,‘each ranging from I.Q. 7s
“[fof 88 to 133. | E |
; i:; ‘ Second the subjects were segregated horizontally i:‘
f7finto three paired groups, the dull normals with I.Q.'s of 95k
Jplus and minus 75, the brighter normals with I. Q.'S of 110
'iplus and minus 7, 5, and the superiors with I. Q.'s of 125 plus '

difand mlnus 7 5. The number of subJects in each group was

'j[chosen to conform roughly to the normal distribution haV1ng




;AAM. equal to 100, and S. D. equal t0 16

The I Q.;comparablllty of these groups is shown below

s TABLE Io“ ALL SUBJECTS. L. Q ’S PAIRED VERTICALLY TO
Sl e FORM TWO MATCHED EXPERIMENTAL GROUPS.

|No, of cases.
Arl'bh.o Bfean A M )
standard 'DeVo,

(8.D. -

N Pos1t1ve' Posit1ve~negative
{ Presentation Presentation
108.3 108.6
- 10 g7 L lo n‘:6

“gy‘TAILE TT.~COMPARTSON OF THE TWO MATCHED GROUPS FORMED BY
~ VERTICAL SPLITTING OF THE LOWEST 9 PATRS OF I.Q.'s -
(1. G ‘RANGE 95 PLUS AND MTNUS 7.5) |

}ngNo. of cases
| Arith, Mean (A.M.)
J,”Standard‘Dev. (S D. )

B Positive Positlve-negatlve
.| Presentation Presentation =
9 9
96.8 97,2
349 3«9
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TABLE IIIo~ COMPARISON OF THE TWO MATGHED GROUPS FORMED
~+  BY VERTICAL SPLITTING OF THE MIDDLE 10 PAIRS

OF RUSAPE & - PO
' (I Q. RANGE llO PEUS AND MINUS 7 5)
: Positive b Positlve—negative'
‘;.Presentatlon;, “,‘Presentation,
a!.ﬁo, of cases 107 ’;10‘ : j
| Arith. Mean (A.M.) - 109.9 130,7 :
ffStandard Devo (S D. ) 4,3 © 3,0 .

:.f;lﬁ,"]’ff‘ TABLE IV.-. GOMPARISON OF THE TH
- VERTICAL SPLITTING OF THE HIGHEST 6 PAIRS OF

. RANGE 125 PLUS AND MINUS. 7.5)

.Q.'s.
{

[

MATCHED GROUPS‘FORMED BY

J,IQNO. of cases
- | Arith, Mean (A.M,) .
' |_Standard Dev,

(5.D.) |

| Positive | Positive-negative.
{Presentation Presentation
123,0 o 1230
248 4,6

|
¥
f
|
!
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- On March 31, 1941, allVVSubjects fell within the
chronologlcal age range of 12 years plus and mlnus 6Amonths;‘
All subaects spoke ‘English as thelr mother tongue. Socio-
economlc status was roughly controlled by matching pupils -
‘fkfrom the same schoolo : B - | , |
- Experimental testlng was carrled out between May 27

and June 29, l94l¢f

: 2, Apgaratus

The apparatus cons1sted of 1nd1v1dual record booklets
and 9 sets of concept cards, each set composed of 8 positive

instances, 4 negatlve 1nstances, and 16 test 1nstances°

Two hundred;elghty-elght whlte cards 3" X 5m shown 1n 'jt

Flgures 2 to 10 were employed.f On each card an instance

(elther pos1tive or negative) of one of the nlne experimental

ﬁj concepts was drawn in India inke‘ The 32 cards for each
i~‘f;concept were div1ded into 3 packs, two teachlng packs of 8

 , cards each and one testlng pack of 16 instances. All~cards L

i
were numbered serlally on the back the teachlng sets from 1

: to 8 and the testing pack from 1 to 16.
'd ', The teachlng pack of 8 positlve instances was used

with one experimental group, hereafter called the positive
group, The other pack consisting of 8 instances alternately

positlve and negatlve,‘was employed w1th the other experi—

mental group, hereafter known as the positlve-negative groupe"

The same test pack composed of twelve negatlve 1nstances

~ig and 4 positlve 1nstances arranged orlglnally in chance order,
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was used for both groups,

| In the two teaching packs of each concept the odd-
numbered~cards (pos1tive 1nstances) werefidentical. The
%.f!—even-numbered cards in the positive teachlng set were |
p081t1ve 1nstances,‘while the even-numbered cards in the
pos1t1ve~negative' teaching pack were negative 1nstances°
The negative examples (even numbered) in the positive-i

negatlve teaching series Were designed to differ from the

correspondingly numbered cards in the positive series only

{:t;jsufficient to allow them to become negative instances and to
contrlbute clarifying characteristlcs. These negative cards
lf were 1ntended to eliminate the acceptance of a concept

composed of common elements or relationships less than the

concept (the highest common factor found in the positive
instances). 'v | , e
p | "i In the test series, the 12 negative instances were ’
des1gned to be diagnostlc, so that if the subJect failed to
learn the concept, a glance at his response revealed whether*
it was elements, relations,or both that he had not recognized°
The insgtances were composed and selected with the
following principles of construction in mind° Integrated
patterns in whlch the relationships between the elements gave
ﬁ%\ a sense of unlty to the whole pattern were desired, and the '
‘J"more 1nteresting the design, the better.j Simple flgures

Wlth a minimum of elements and relations were employed with a “' i

v1ew to dlagnos15 through systematlc varlation in both the
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”?”teébhiﬁg end’the testingfnacks. Each card made a unique

o contribution of at least one clarlfylng aspect°

| The concepts were named after the nine nonsense
{,lvosyllables hav1ng the 1east a33001at1ve value. Thls technlqne
- was borrowed directly from Smoke's experlments.k The concepts
f‘ used 1n this study were as follows' , | ;,: | k
’ “'"Dax"~ trlangle With dot 1neide, (see Flg, 2)
"~"Mef“u;;a clrcle half black and half white, (see‘Flg,;B)

'"Vecﬂiéda llne with a dot at one end and in dlrect line
: ‘jr,w1th the line, (see F1g°;4)‘

ﬁiii ﬁMlb"g;:a 01rcle touching a square, (see Flge 5)

‘ir"Zum"aé a circle and 2 dots, the one dot belng 1n81de the
e ,circle, and the other outside; (see Flga 6)

VﬂTQVFCA}a square having one oross near each of the four
. sides; (see Eig. 7) S RRE S ,

kv?Pog",e]two llnes unequal in length (see'Flg, 8)

xf}*W%zmo; a circle and a trlangle with the circle touching
- ~~\the triangle on 1ts shortest s1de, (see Fig. 9)

;;;quf““e:a rectangle and a circle w1th the circle 1n81de,
. the rectangle and touching its two longest sides,
cbut not touchlng elther eﬁd. (see Fig. 10)
In the sixepage record booklet, epace Was provided

'ifkfor the subaect's name, age, blrthday, grade I:Qe, sehool,

Ufiand parents' natlonallty,k Frames 1n the booklet were provided

f@ffor the subgect's responses on the three levels——Verbalization,
e=};Recognition, and Reproduction. -A typlcal page 1s shown in
‘ffyFlgure 1e e o L |

Y In the Verbalizatlon section, under "Attempt N’umberm |

*was recorded the serial number of the subgeot's attempt to
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FIGURE l.- A page from the record

booklet showing a subject's perfor-

mance on two concepts.,

- FIGURE 2.~ DAX - 32 instances (both
positive and negative).
Column A - Positive-negative teaching pack

L]

o 1]

B - Positive teaching pack;
C & D - Recognition test series,

b

S¢



FIGURE 3.-MEF - 32 instances (both  FIGURE 4.- VEC - 32 instances (both
‘" positive and negative). positive and negative).

Column A -~ Positive-negative teaching pack.,

, B B - Positive teaching pack.

1]

9¢

C and D - Recognition test series,



FIGURE 5.- MIB - 32 instances (both FIGURE 6.- ZUM - 32 instances
positive and negative). (both positive and negative)

Column A - Positive-negative teaching pack.
" B - Positive teaching pack,
" . C and D - Recognition test series,

Lg



FIGURE 7.- TOV - 32 instances (both FIGURE 8.- POG - 32 instances (both
. positive and negative). positive and negative).

Column A - Positive-negative teaching pack.
-1 B « Positive teaching pack.
v C and D = Recognition test series,

8¢



FIGURE 9.~ WEZ - 32 instances (both FIGURE 10.- ZIF - 32 instances (both
: positive and negative). positive and negative)

Column A - Positive-negative teaching pack.
.« " B - Positive teaching pack.
" C and D - Recognition test series.

6¢
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: rn‘verbelize the concept;',In,the eolumn,headed "Card Number'®,

:id@osorecorded'the'number of the last card shown before that

*f”attempt. Under “Verbalization“ the‘pupil's WOrd~for—WOrd

fwfffdeflnitlon of the concept was recorded,,.Verbalization was

‘?ftscored as suocessful only when a subgect made a generaliza-

'e;tion clearly appllcable to the concept.

Recognltion was recorded in the following manner:

'”7othe serial numbers of the test cards in whlch only some of
:fﬁthe necessary elements appeared are glven in Column 1.
;f!lSimllarly, the gerial numbers of the test cards which lacked
K uf"some of the necessary relations but which' 1ncluded all the
iifielements, are found in Column 2°v:In~0th6P words,’the numberS-
7:}fshown 1n~the first'two columns are thelserialknumbers of 

k‘ icards whlch did NOT represent the concept°  The third column
1Vtcconta1ns the numbers of the cards representing the p031tive

5€rfinstances in the test pack. Under "Number Mmong“ was:

k'ftrecorded the number of errors made by the subJect in the 16

tfﬁ}trials. Recognition was scored as successful only ‘when the s

'7ffrecogn1t10n test cards had been identified with lOO per cent =

“accuracy.,=

To test Reproduction, two sets of 5 squares were

k?floprovided in Which for each Reproduction attempt the subject
f n_drew five freehand pictures of his 1dea of the concepte In J
'Jf&some cases the examiner found 1t necessary to prov1de for

iifffurtner attempts to reproduce the concepbe Reproduction was

| *7narkedfes succeSSful,onlykwhen all five drawings satisfied
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 the conditions neceSSary*forlthe concept.

5. Rroesduns

| : , Each subgect underwent one experlmental perlod
;~l§0nly; After rapport was establlshed and the subgeet
. was seated to the left of the experimenter at a table,
i fa prellminary ooncept “Dax“z wa.s employed to 1ntroduoe
*Lﬁpfand explain experlmental prooeduree k
| A The prellmlnary teaohlng pack was placed faeek

ledownward and in order from numbers 1 to 8 with 1 on .

'\fﬁ:Ltop;witn;n;the;subgect's,reachwk He was instructed to :
Qilturn the‘earde oVer one at a time and plaoe them'face B

Nif;upward on the table where they remalned in sight through—

“'J?fout both the learning and testing perlod for that concept.‘
yufZ}He was told that ‘the. puzzle was to figure out"what a Dax" S
[::}eéwas, and that the fewer oards he had to turn over to | |
J;i;idiscover it the better his score wowld be.
l, Following the exposure of any card and as soon
| ”fr as he thought that he mlght know what the conoepu was, a«i
‘ef,subgect was allowed to try the testse On exposure of -

:f?ffoard numbers 4 and. 8, regardless of previous test perfor-

A s e i i Ty
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{fmances,'suecessful cr ctherwise, Samples# of the develOplng##

:~lﬁconcept ‘were taken by means of all three crlterla—- ‘

]fVerballzation, Recognition, Reproductlon.~

i Procedure for presentlng the 1nstances was 1denticalf
i,for both p051t1ve and pos1tive-negat1ve groups, except that |
'htiithe subgects were given to - understand in the one case that
‘4f{all ‘cards represented the concept and in. the cther that
;Cfalternately the cards were and were not examples of 1t.
fi;ijf'l : In sampling the concepts, three crlteria representlng
5 a;fthe subject's ideas were recorded i, e,, Verbalization,
iiigiRecognitionrand Reproduction. In the spaces provided in the
‘fiibooklet, word—fcr—word statements (Verballzations); and
i’fsresponses,of "Dax"for “not“Dax“ to the test cards (Recogé'
:ﬂdlinition)mwerefnotedvfand then the Subject drew/fivevexamples‘
I‘uﬁﬁof hisg idea of the concept,L He was encouraged to draw
lktjﬂexanples of. hlS own rather than to copy any pos1tive oards
e%?in front of him.; No rule that he must not copy was made, |
iﬁiSuch an instruction would raise the pnilcsophical dlfficulty
‘}of defining "copy" - it being 1mpossible for him to reproduce
%? an identical replica, anyhow, no matter how hard he trled.‘,, ,,~k§
—%The word “sampléTAis used to mean ev1dence available to the ‘
- experimenter revealing the nature of the subject's concept.
~Since there may be other aspects of the concept not revealed by
~our testing situation, our criteria give a "sample™ which may
~be .partial, If through Verbalization, Recognition and Repro-

~duction a co %lete picture of the subJect's concept has been
- revealed to the experimenter, then the "sampling™ was complete,

w~##The word “developing®" is used to indicate the possibility of
- _progressive growth of the concept from incomplete stages to
. more complete, At times the complete concept is formed very
. quickly, but at other times incomplete concepts are formed
~which are progressively altered to- accommcdate them\to addi-

]ptlonal instances seeno

b
5
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Smoke made an experimental error in his study w1th

f';,negative instances,’and as a result did not find the ehief

"rlcontribution ‘made by negative exam@les, : In his instructlonso g

klfto subgects receiv1ng the allegedly positlve presentation,

k5?2;Smoke used the words,‘"That is part of the concept but not

“7}a11 of 1t“ 1 In saying "but not all of 1t“, Smoke intro~;

ff?duced a factor which 1nva11dated those results which pertain

5~7}to the effeot of introducing negative instances. Thls

?trrstatement Will be substantiated in a later chapter.

At present it is sufficient to say that procedure

«fgfmust be earefully controlled to the end that Yo CLUE

f*atEXTEBNAL TO THE TEACHING PACK MUST BE ALLOWED TO GIVE

'_f;EVIDENGE TO THE SUBJECT AS TO THE ACCEPTABILITY (COMPLETE OR

_anlINCOMPLETE CORRECT OR INCORRECT) OF HIS TEST RESPONSES.;

‘;fiwln other words neither verballl nor by any change " in pro-

;[:oe&ure must the experimenter allow the subaect to know

‘éifwhether his response to the test 31tuation was successful or

iffotherwiseo - ,‘~o~‘“i.lbi e ,
/ - Once this point had been reoognized it was easy to

k*jrefrain from giving the ‘subject a verbal clue, Eo refrain

{‘§ bfrom glving this 1nformation to the subject by an in51dious

kk;fchange of proeedure following correct responses, however,

l°frequ1res constant vlgllance- Follow1ng a test situation,

f,jstrlct adherence to identical procedure must be the rule,

5ﬁ~whether the response be successful or unsuccessful and whether

*}the presentation be positlve or pos1tive—negative.

S 43

| t;lUnderlinlng not in the original.
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"The individual:record booklet remained in the hands

"i,othheezperinenter'exeept while it,wasrgivenuto'the subject ,
'f'faf thekpurpose of'recording his Reproduetion‘responsese:
"81nce the subgect oould know what the experimenter had
"3h?written in the record booklet Verbalization and Reproductionj
‘Tethad to remain unevaluated untll after the experlmental

;ff@perlod Was over and the subJect had left the roon, The

i circles placed around the numbers in the Recognltion frames C
ﬁf7,were explained as belng notes the experlmenter wanted to
'fikmake, but whlch netes hed nothing to do with the subjects'

ifffresponses. Euring the p081tive presentation, in the cases

;7ffewhere subgects made errors, failure to observe these rules

::lfiwmuld have suggested t6 * some subgects that the response was‘

kidfnot correct. In this Way, the “Not a—Dax" idea would have
f7;ubeen 1ntroduced into a situation whlch was supposed to be.
;fgifpurely pos1t1ve° In other words, to nevlect to observe this
'"fiprecautlon is to commlt through the scoring method the same
 5l?exper1mental error that Smoke commltted verbally in hls

‘jcfinstruction already noted,

To allow repetltlon of ‘the experlment and minutev 

‘lffinspection of the present prooedure, a word-for-word detailed

Vc[account of the precedure hes been included in the appendix.

B
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EXPERIMENTAL CRITERIA OF LEARNING -

In experimental work on concept formatlon, it has

ak?been commonly assumed that the abillty to formulate & concept

‘7€into words comes later than the “ability to recognize the

5presence of that concept in an observed example- Among many
'?experimenters who have found that subaects could pass-

?recognition tests when they could not verbalize correetly

:7cl0f the 1dea that Recognition precedes Verbalization has been

;q;f];]'~ '; The present study utilizes recognition tests rather

1*;than verbal responses as the more useful experimental |
| Lfcriterion. The chief arguments submitted in support of this
Esﬂ;acuion are presented under ‘the following headings -

(l)h Is Verbalization a "level“ which appears later than
Recognition9 R e b

f7f t(2)a Which criterlon, Recognition or Verballzation, is
B .- more vulnerable %o reversals of judgment?

'T¢“(3)?‘Mmich criterion, Verbalization or Recognltion, is
 the more subjective?

*fff‘ 1. Is Verbalization a "Level" which Appears
SRS Later than Recogn1t10n9 ' ,

Assuming that the ability to formulate concepts into
‘1fﬁwords comes later than the ability to recognize the presence‘

pp‘of that concept in an observed example and assuming further

;ccﬁare Berkenblit (7), Long (45) and Smoke (67)‘ VThe‘aGGeptance-f“

ﬁjfa eontrlbUtlng factor to ‘the use of Verbalization rather. than,

_Recognition as an experimental crlterion of concept formation;'r‘

LN Gy T T A e, R T i £ Y




that ‘the crlterla Verbalizatlon and Recognltlon as
’employed 1n the present study, 1ndicate the presence of .
those two ablllties respectively, therefore -

~(a) there must alwavs be on the average at least as
‘many Recognitlons achieved as Verballzations,,

:‘(b) the number of correct Recognltlons should be

; Verballzatlons,,

; !(o)‘cases of Verbalization precedlng Recognltion Will
o be relatively rare;

‘(d)vRecognltlon will on the average always precede
/‘Verballzation. ;

; Should any or all of these four oonclusions fall
,nito be found in the results of the present experiment, it is
Z‘ii?questionable whether the" assumptions are sound The last
‘ffftwo assumptions are strongly supported by definltion,‘ The
Lffeweaker assumption is that Verballzation is a "level™® Whlch
’rijappears later than Recognltion, Accordlngly, should the
Lfficonclus1ons be unsubstantiated 1n thls experlment doubt
‘gt?would be cast on this 1atter assumptlen° |
'1(a) Are there always as many Recognitlons achleved
as Verballzatlons9 S = - -

Table V‘shows the statistlcs of the. present study

_fgpertlnent to this questlon.

46

s1gniflcantly greater than the number of acceptable‘
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TABLE V,—fTHE COMPARISON OF THE NUMBER OF
T RﬁGOGNITIONS AND VERBALIZATIQNS
ACHIWVED

‘Positive-Negative
‘Presentation
(25 subjects,
8 concepts each)

 fPositive Presentation

'(25 subaects,
8 concepts each)

; Verbaliéif‘Recog--‘ ,fVerbaliz~“‘ Recognltions
| ations | nitions | ations Achleved ’
| Achieved | Achieved Achieved

| Achieved 85 S8 143 158

s asuccessful

~

b Table V’shows that by the positlveunegative prssent-
kiffation 158 Recognitions and 143 Verbalizatlons were achievedo
‘iéThlS group, therefore, had successful performances 1n 15 more
1?;Recogn1tions than.Verbalizations.
“rf78 Recognltions and 85 Verballzations were, successful°
75group, therefore, ‘there were seven less Recognltlons than

~72Verballzations. The results of the p031tive—negat1ve group

fpfad& supportlng ev1dence to conclusion ?a), 1.e°, that perhaps
,{pthere must always be on the average at least as many Recog- |
if;nitions achieved as Verballzatlons° Howeverg in the p051t1ve,’
‘fhprescntation more Verballzations than Recognltions were-

This suggests that 1t is not necessary that there
‘f;always be on the average as many Recognitlons achleved as
‘j?Verbalizations.; ' |

i Perhaps the explanation for thls seemlng ccntraductlon

is that sometlmes one Mlevel® appears first and sometimes the

By the pos1t1ve presentation,_

In thlS‘




/'iother.r Perhaps the order of the appearance of Verbalization :

1‘and Reoognition is traeeable not to relatlve intr1n51o
/adlfflcultles in the crlteria themselves go much as to the
‘ﬁmethOd by‘which the concept is;presented, the nature of the
ilf;géncept,itgelf;oornthe faeility with wnich‘subjecte can
5iém§i¢y thé criteria'tnemselves;‘ Perhaps one type of crlterion'
fifflends 1tself more readlly as a vehiole of expression in one

jtype of oonceptual 81tuation while the other mﬁy be the
}}7more approprlate in another° :

.  ’ That subgects ean Recognize wnen they cannot
;:iVérbalizerhas been oorroborated by several experimentere; |
,!i;The results~0f thefpositivéenegative groupuOf the present e

‘flnexperlment (Table V) agree with this findlngo Where then is

]iinthe weakness in the conclusion “that Verbalization is a higher

iff“level" ri,e,, a more diffioult aoh1evement9 An answer might | j

V:fbe ‘that while 1t is true that Reoognition does at times B ':i?
;1,fiappear wheanerbalization cannot be successfully accompllshed, ;
'iifexperlmenters in formulatlng thls conclusion have failed to
"ft:take 1nto acoount the number of cases where Verballzation can

f,_?be achieved but Recognition cannot, | |
i:‘.(b) Are the number of correct Recognltions signifi—

cantly greater than the number of aoeeptable
’\Terbal:i.zzsﬂzions‘p

Table VI exhibits'reSultskdealing with this question.
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TABLE VI.- COMPARISONS OF THE MEAN NUMBER OF
 VERBALIZATIONS AND REGOGNITIONS
'~ ACHIEVED PER SUBJECT, BY EACH METHOD
- OF PRESENTATION

PositiVexPresentation "Pos1t1ve-Negative ,
\ : Presentation
(25 subgects~ B (25 subjects,

8 concepts each), 8 concepts each)

k,'Verbale V Recoge‘ | Verbalw - Reoog—f\
| izations | nitions . | izations | nitions
achieved | achieved | aghiéved | achieved

|| &Ml per subject | 3,40 | 312 | 5,72 | 6.32

Tt S Y B R

ee;e_ia_;;" LT w!-¥';17 (57_chahces), “»,025 (60 chances)
‘gc’d’n S r “~',ﬂ‘ (in 100 )ef (1n lOO o)

’ Table VI 1ndlcates that there is not a 31gn1flcant W
' f[dlfferenoe between the number of Recognltions achieved and the
,{fnumber of Verballzatlon successes. In the pos1t1ve-negat1ve

'a,presentation, ‘the crltlcal ratio is 025, ie Le: there are only

xfﬂf60~ehances out of lOOfthat~on the average there w1ll,always~’

Q[be more Recognitions than Verballzations correct° The critical

=

‘3_,rat10 of the positlve presentatlon is .17, showing no signifl—

;_1fcant dlfference—-ln fact show1ng that ‘there are 57 chances 1n

'fffloo that Verbalization w1ll precede Recognltlon, These results ,

g g AR g

T g B £

e S
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denYieoneluSion (b), i, 1,84, that the number of correct

 ﬂf;Recognitions should be s1gn1flcantly greater than the number

’ "f0f acceptable Verbalizations.

: (c) Are cases of Verballzation preoeding Recognltion
‘ relatively rareQ i ; ,

Table VII shows the number of times in thls

lexperiment that the two criteria preoeded one another° :

TABLE,VIII;-&THE ORDER OF APPEARANCE OF THE CRITERIA

Positive Presentation EINE PositiVeﬂnégatiVG

(25 Subaects PR | ‘Presentation

o k8 concepts eaoh) | (25 subjects
RIS , 8;conoepts eaeh)

Verbal- 'Reoog-"“';‘ ' Verbal-: af‘Reoogs

o ization | nition o ization = | nition
" preceded | preceded - - preceded- preceded

"]fnRecognitionitVerbaliZation"Recognition‘ Verbalization |

‘;

Ir conclusion (e) were £ b valid there wonld be

'iffa relatively greater number of Recognition preceding Verbal-

itflzation than yice versa.. Table VII 1ndicates that by the

f,:;positive-negative method Just as many Verbalizations preceded

';fiRecognitions (26) as v1oe versa. Furthermore, in thef

3?posit1ve situation the two crlteria appeared with Verballz—w

'"ofation preoeding Recognltion three times as often as in the

[a‘opposite order¢ Clearly, therefore, the results of this

Jf?experiment do not support the conclusion that Verbalization

T YR T N A s
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Furthermore,pthese resuite'are
eiﬁpdireet contradiotiOn to the original assumption thaf~
’ kaérba1izatien and EeeognitiOn are “levelsﬁ in the'sensekthat
1 Lione always precedes the other in thelr order of appearance

f”f*and diffioulty, and that Recognltlon is. the lower "level“'

‘k‘(d), Does Recognltlon on the average always precede

Verballzatlen?

Table VIII shows the results of the present study

~~~rjcomputed on a per subgect bas1s.

TABLE VIII»- COMPARISON “PER SUBJECT OF THE MEAN NUMBER
.+ OF TIMES EACH OF THE TWO CRITERIA PREGEDED
THE OTHER.

;P681t1ve PreSentetion =

, (25 SuAbfjecAtks"" )
. 8 concepts each) ;

;Poeitive-negative'

Presentation

, (25 subjeects,

8 concepts each)

Verbal~

preceded

| Recognition

; : : ReCOg~;
izatiOnSvff

nition
preceded

Verbalization‘

- Verbal= .

izations

preceded
Recognition

'Recog-
nitions

preceded
Verbaliz-
ation

L A‘M. ’
f per subaect

.*96(M1)‘}

. S
a}z(M%) 

1,040

2)

‘~1er,“ :

1,00

6

’1ol4

B »56i(71‘chanees)
. (in 100 )
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Slnce in the p051tive-negat1ve 51tuatlon both A M.'s

irare 1.04, the conclusion to be drawn is that under the

icpresent experlmental conditlons, Verballzation and Recognition ;

7.};“a11,kon the average, precede one another an equal number of

”dftimes. Neither.one seems to appear on the average more than'

3the other., By the pos1t1ve presentation ‘the JP of o56

'flndlcates that in 71 cases- out of 100, Verbaligation will on

{~{fthe average always appear before Recognltlon. These results,k

7{}ﬂtherefore, contradict oonolusion (d) and indicate that ‘there

Vitls NOT a s1gniflcant dlfference between the order of appearu'
ki?ance of Verballzatlon and Recognltion, |

| ; The evidence from this experlment bearing on the J
E”iegnestion of “levels” has. been presented. It has been shown

ifftthat if Verballzation is a“hlgher level® than Recognltion,'

~fgthen four conclusions would follow.' It has been 1ndicated
J?:hthat the results of this study supported none of those four

"fhtconclus1ons. In nelther thekpositlve'nor the positivee

fﬂfn@gqtive situation-Can”eitherfVerbalizationror*Recognition !

jhfiibeﬁ[de‘pended upon to precede the‘otheroi The,order_ofktheir~

:fddappearance, therefore, allOWs either criterion'to»be used ;
“hfequally adv1sedly. It may be concluded therefore, that for

'“?;thls study it would be unwise to ‘assume that the ability to

'~fverb&lize a concept 1ndlcated a “higher level" of under=
”;standing of the concept than did the abillty to ‘recognize
‘,?its presence in an observed exampleo /

There are several decided objections to VErbaliz—

T

ey Ry
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~?Jaﬁibn‘as an experimental criterion., ~These disadvantagesfare;

ke;not 1nherent 1n Reoognltion as a crlterlon of learnlng°
geEurther dlscu531on of ‘the relatlve merits of, and obJections;
V’t?to, the two eriteria follow in the next section of this

ehap‘ber.

ﬁ:2, “Whloh Crlterlon, Reoognltlon or Verballzation,
is More Vulnerable to Heversals of‘Judgment¢

Reversal of Judgment for a glven erlterion

7;;Q(Verballzation Reoognltlon Reproductlon), is deflned as

ﬂqf7retrogres51on to an 1neorreot response for a given ooncept :
ﬁfoafter a correct response has ‘been given,i All other factors

M“ffbeing equal the fewer the reversals of Judgment tO Whl@h a’

”f.eriterlon 1s subgect the bettero \
Table IX shows the number of times 1n whlch

,freversal of judgment oocurrede‘

TABLE IX.- NUMBER OF REVERSALS OF JUDGMENT.

Verballzatlon {',‘Recognltlon oy ‘Reproduction'
| Positive Pos.-Neg. POsitive'Pos.-Neg.Pos1t1ve Pos. -

Tov . | e e L
Wez S - - i
:,‘Tqﬁali?;;’,egyk‘ e TR e S -

RN R O
i




Reversal of gudgment in Verballzation was present
ifltwice in the p081t1ve and twice in the positlveunegatlve
Q*51tuatlon. In Recognltion, 2 p031t1ve~negat1ve and 1

';lp051t1ve reversal of Judgment occurred In Reproduotion,

-fll} p051t1ve and 6 positlvewnegatlve reversals took place°

?fi?The vulnerabllity to reversals of Judgment in Reproduotion

lfﬁand Verbalization is small, whlle that of Recognitlon is

?ﬁf%comparatively great° With respect to reversals of Judgment,'°”

;;il*therefore, elther orlterlon, Recognltlon or Verballzatlon,

f‘eerve equally well.eﬁ

= 3. Whloh Griterlonj Verballzatlon or Recognltlon,
b ~1s the more fi‘»ubgect:nre‘p

Language »
In experimental work on generalization, Verbalizatlen

_fohas been used frequently as the ohlef eriterion, The questlon

,:fjarlses, which of Verbalization or Reoognitlon, as deflned in

kefthe present experlment, is the better oriterion to use in 1

i,f']thls studyoy SO e SRl SR e

The author encountered con51derable difflculty in
1f marking, right or. wrong, many of +he Verballzatlons given by
ththe subgects. It 1s-hard to know what a subgect~“means“ by

r@‘what he says. "ThefeXperimenter evaluated the‘subject's

ﬂ7f7responses found in the Record Book on two ocoasions, “the
‘7l,f1rst time was w1thin a few days of giv1ng the test while the
V}f/second time was about tmm months later. The experimenter's

”jf;seoond evaluation of the Verballzationsdiﬁ not always agree
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 with his first ons. The diffioulty was that the experimenter
ifaid*hdt-iaterpret thelverbelizations in the eame\wa7~b0th ‘
?3€lmes.f If it was dlffloult for one experlmenter to glve

"foon51stent 1nterpretations, hOW'muoh greater would be the

i diffloulty for dlfferent persons to agree on the 1nterpre-

‘ftation of & glven set of verballzations'

The greater the amount of subJeotive 1nterpretatlon
if?required the more objectlonable is Verballzation as an

5nexper1mental crlterion, The present study ylelds ev1denoe'

Toeﬂof at least four aspects of Verballzation whloh render lt;

| Lihighly subaeotive. These four llnes of ev1denee are k

\7f snbmitte&nbelowo,f
(a) The "Meaning" of Verbalizetions Given

In the following disoussion the "meaning® of the '

Lf{Verballzatlon was determlned by the experimenter in terms of

L,ffthe Recognltlon cards which the subJeot chose as oonformlng

l“ffto hls idea of the oonoeptoo A consideration of the subgect's

°7f;selectlon of the Reoognltlon oards and Reproduction responses,

'ofels the only experlmental Justiflcation of such a statement as,‘k
o[{"the subjeot said 'round' when he meant 'oval'" |
' Table X shows the different ways in whloh the subgects'
fattempted to verbalize the same thought° The column headed
l@;;“Meenlng";showskthe-thought,that the subject!s selection of
lgﬁneeﬁéoégnitiOn»oards would lead the experimenﬁer’to conclude

"fthelSubjeotfwasfthinking.' The words "positive" and
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- "pogitive-negative® indicate the type of learning situation
which produced the Verba1izations shown in the table. The
figﬁre in the column headed'“Frequency"'Shows the numher of
times a given Verbalization was used to exbress the thought

indicated in the "Meaning®™ column,
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TABLE X. VERBALIZATION MEANING DISPARATE FROM

'1_ 'RECOGNITION MEANING

‘}“Meaning”

~BTequegcye

‘Concept

Verbali zation

| | "In direct line™ |

1o ‘; Positive ) L

Total:

Pos.—Neg.

B To;alg;i -

‘ R
e e WSS AN |

N
o

o P
‘!\JLA\JHHJ +4vn~\,

 Vee

LR

W

e
e
o

=]
n
e

"

R

| maftery.

not 'endrg~ .
Band®

®under®™: i
win front of”

‘“4“b651de“
o vover the top“

"above it®™ .
"at one end"

- “like an exclamation  ~ 

mark®

1 "beside"

“behind or in front of"{

"behind"™ and “after"
R an d'E LT .

1 Positlve
. Total:
“ i PO é;o -'N’ego;

- Total:

IQFHNHHHIWFPQ.

Zif
-

on

w
1
o

yﬂbz

”“square"
‘"long square™
~ "long shaped box"

"long square"

"triangle®

‘ ’nboxu
Pgquare®

"oblong square"
Pg long stick like'a
square with short - end§‘

—.—,-— —-_a—qn.—.—-——se—

mGircle"

: iﬁPbéitive

 “f; Total:
Pos.4Neg°‘
‘ Total‘

-

‘ o
Ao

no
AN

Mib

"

"oval®
“round circle"
“hall® ‘

Mglobe”

Mround 01rcle“

Hoval®
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'k”i TABLEZX (Cont'd) ~VERBALIZATTON MEANTNG DISPARATE

FROM RECOGNITION MEANING.

'ﬂMEanlng“ | Frequency Concept ; Verballzatlon
éTOIlchlnsﬂ s e ‘ ’ Cl
| Positive | 2 Mib Wez| "joined togetherm
A T 1 Wez | "besidem
1 | Wegz “"put together in
T o any fashion.
L Mib “"connected"”
1 ™ .- ! ®hitched on to"
1 U o} "gogether®
o R R ENE ® | "fixed on the side" |-
| Total:| 8
353  fPoé;¥Negq;  , 1 Wez Doesn't say "touch-
S L ' ' ing"™ but Rec. and
Ref. show this
, -} meaning,
1 Zit Doesn't say "not
: o touching end™ but
R ‘both Rec. and Ref.
o4 | showed this idea,.
1 { Mib | "stuck together®
e Mib | ™joined" ~
; ‘ XL Wez | "ont®
i “ Total 6 i ‘
?f7"Shortest end" o
\ P031tive . 1 Wez "plunt end"
i Total: 1 e ' '
\ if?0s.§Ne€@ 2% 1 |Wez, | "this end here™,
S S Lo 1 pointing.
-5 woo the end part of
ey , ' the triangle".
1 o "the flat end of
, the triangle".
1 " 1 "the top of the
: o ,‘ Total: 8 ’ : . triangle"a
| "Squaren ‘ s
| Positive 1 {Mib - | "boxn
e o R n 1 "block"®
Total‘ 2 ‘
"Stralght llne - ;
Positive: A great many Mline®
Pos,~Neg, A great many #1ine"

"Short gides of Oblong"(lying horizontallr on its long 51des)‘
]

| Zif "bottom and top®

Pos.—Neg.




Table X, and fhe further evidence furnished below,
‘ suggast thet no experimenter can know fr§m the subject!sk
ﬁgz}@s what thought the child hes in mind, In other words,
1% is impossible to %ell from the wWords é~chili uges, what
‘iha,éctually*"ﬁeans“.. The foliowing examples,3upport this
conclusion, ; h |

‘"Vec" is defined as "a dot in & divect line with a
;’sﬁraight iineﬁ At time s waen~the Rneognltlon parformance
'flnilaauea the ezlstenee of the idea "in a direct line®™
 subjects verballze&/as_follows: "ghove it", Yunder®™, v13ke an
|  éKelmnéﬁion.mark",‘"besiae“,’”iﬁ‘frgnt‘dfé,,ﬁafterﬁ,~ﬁana“,

tunder®, "over the top", Some subjects verbalized a "Vech

. as e éﬁréight line an& & dot"™ and then properly identified

o all of uhe Recognit 1on cards ané produced drawings, all of

~which weref“Véc"é These subgects verbalized that "Veo" was
,“a?line andya dbt“, but in the Reeogniﬁlon ai& not aecapt

those cards Qn’Whidh & line sud a dot appearea, if the dot

‘was not in a direct 1inefwith the 1iné At another time,

 although a subgeeu verbalized that a "Vec® was "a do® un&er a
‘llne", he i&enulfled ag a "Vee" cards showzng the dot hor1~
1zonta11y %o the left of a horizontal line, disgonally %o the
mght end above a dlag;oneﬂl line, and vazr*tic’ally above a
vertieal 11n@.' The sub;eet who VQrbalized a "Veg™ g8 "a line

ff,with a dot over the top“ identified as "Vee" those cards show-

,:;ing the dot direet1y under the verticsl llne In the face
- of 'ﬁhls
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‘flsev1denee the experimenter has reaehed the conclusion that
7~g7f1t is very difficult to interpret what a subJeot may "mean®
5:‘ieby a Verballzation. The evidence shown 1llustrates that

'Q£Verballzatlon reqnires a greatb deal of subgecuive 1nter-;,

'?rﬁpretation by the experimenter when 1t igs used as a orlteriona,
| Subaects expressed their 1dea of the "shortest s1de"

‘!“of a triangle in a number of 1nterest1no ways, One-subgect

’7f;fattempted his Verbalizatlon of "Wez" (a circle touching the

fffmshortest side of’ a trlangle)fw1th the statement,‘WA cirole .

‘touching a. triangle on this end here", p01nt1ng to the short

't;5S1de of several trlangles which were in enghte Another

L7fi$ubjeet expressed the 1dea of “shortest end" by saying, "the

'“?iflat end of a triangle" Aetually,yit oould be argued that
f;both of therlonger sides of a trlangle are "flatter ends™

7¥gfof the triangle ‘than is the short gide. Another subaeot

wﬁgfexpressed the 1dea of the shortest end by the words "the top ';‘;g
":n_of the trianOle“, regardless of Whether the triangle was. -
tiflying on its side or standing on the go0- called "top of the

”7Cftr1angle“. Another subaeot expressed the same idea with the

nlﬁelwords "plunt end™. These methods of expressing the idea of
’lhr;"shortest end" are intelllglble in the presence of other
dlficlues to their meaning in addltion to Verbalization._ Taken
k17falone w1thout other olues, these Verbalizations would
:Viconvey little definite meaning to an audltOr-
' | - The . experimenter was 1nterested to observe that ”line" o

Lffdmééﬁt wgtraight line" to several subjects., In many cases




s

nrwhen the geometrical meanlng of the word "llne" wa.s wanted

‘:”;h'the boys 1ndlcated it by saylng "1139, which is elther

‘7istraight or crooked" In those cases where the subgects

“::left the word ”llne“ unqpallfied, it praotlcally invariably

. ~jmeant a "straight 1ine™,

Several 1nteresting labels for the 1dea of

7h?h"touch1ng were glven. Two sub;ects expressed the 1dea by

"hffthe words "JOlned together“ other subjeots by "bes1de”

9ff"put together 1n any fashlon“ “conneoted"‘ "together“

l7 “f1xed on the side" “stuck together" "Joined" and "on"?

 "ff"Wez""(a 01rcle touohlng a triangle on shortest 31de) was

"thfdeflned as a olrcle beside a trlanglea At the same time

V“fjfthls subaect identlfled as “not Wez" any figures in whioh a

hTitriangle and a. oircle lay in a horizontal p081t10n but not -

Sfltouchlng. He also correctly identlfled as "Wez" circles

5”ifand trlangles in a horizontal pos1tion tangent to one

’“7flanothero The Verbalizatlon of Wez whlch sald a wtrlangle

‘7%7and a clrcle fastened together in any faShlon” could mean

‘*fﬂ;almost any relatlonshlp between a triangle and a Oerleo |

e“;?fThe subject, however, identified as "Wez" only those figures

V;f]whioh were ﬁbz and dlscarded as “not hbz" all those flgures

'iqln'which a- triangle and a oircle "were put together in any

‘w,i}fashion" 1f ‘they were not. touchlng on the short gide of the

;77ftr1angleo

Verbal labels applled by the subaects to trlangles

‘~72fwere«var1ed and numerous. Simultaneously with Recognition
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phrases as: "square", "1ong square“ "long shaped boz";‘

‘éqnara wiﬁh short ends". One subgect indicated the short

‘,,Who_reliea on Verbalizetion alone and hed no further elﬁﬁs

‘:cf meaning to knoﬁ what a subject was thinking who labelled

k~these 1llu srate, must be evaluatea The Verballuations
 ’ must be marked as aceaptable or not ecceptable, Are they
’ ’t0 be ju&gai aceovdlng to the stanaard set by the
‘f exper1meat@r's veeabulary, or by the chlldvs? It seems

‘,haraly‘reasonable to Jjudge the definitions elicited from a

‘& university graduste, On the other hend, then, is it more

- getisfactory to evaluate the verbal response on the subject's

‘62

-~ performance vhich %o the eAperlmentei would have 1nale ted

‘the word "rectangle®, the subjects appliedrsueh verbal

“WHriangle®,  "hox", “ohlong square" "a long stick like &

vertical sides of = reétaﬂgia lying“horizoﬁtal‘as ¥bhotbom"

and ﬁtoy“, It would be very:difficult for any experimenter

et AR e gk E e ey e e s e

 his idea of "rectangle" with the verbal label, "triangle®

- or "sqguare¥,

I @érbalization'as defined in the present experiment

}:f is to be nse& a8 & criterion of learning, every misapplie&

word described in this seetion plas the many more which

twelve-year-old Grade & boy by the vocsbulary stendards of

own vocabulary level? If so, whab is that level?
Thise deseriptian suggests that the greet amount

0f interpretation required in evaluating Verbalizations,
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renaers Vérballzaulon hlghly subjective as a ceriterion,
Iﬁ eonurast Reoogn1t¢on.rasP01seo requlvea no inter-

> pretaﬁion, being either eorreet or 1ncorrecu, Thus,

‘:-_.Recognitioﬁ‘iS'the mors objecﬁive of the two ériteria,

(b) Partial Verbalizatione--Omissions
"Understoodh ‘

One‘f actor. 1ncreasing the subject1V1ty 01 th
>  @Veluat1on of a Vbrba*izaulcn~15~the snbgeet?s’frequent |
{om:a‘ssienof part of “the Verbalization as be‘iﬁg ﬁimde:ém ,
stood", The following exsmples i1lustrate this situation,
| \Jcne Sabjeet‘whovgﬁtaine@ complete Recognition, |
 ’ ver%a&izeﬁ the congept “E@z" (eirale~touching shertest sidéw‘
‘of triengle) as “oircle %oueming the shortest line", This
Ubrbaliaation was given both- &urlng the uvlal on which the

‘f:fsubject achieved Recognition and also on subsequen@ trigls,

. These subsequent trials produced correct Recognition and

‘7;“Beproductiqn, The subj@ct omiﬁﬁad the 1dea of trignglie Trom

' histérba1izati6n, probdily because it was so obvious that
Qhé‘eonsi&ere@’that ﬁhe term "shortest line" would mean to
the‘exPerimenter~ﬁhe " shortest 1ine (si@e)maf the triangle”
- In other words, the subgect omitted to verbalize the ides,

"triangla—~perhaps le ving 1t to be uﬂaerSuoo& in the same way
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~:lthat in common English the subaects of 1mperative sentences
o'are 1eft by the Verbalizer“to be understood“ A further~

/;1llustration was found in-a Verbalization of WZifw, -The

Q;Verbalization under con51deration was acceptable on the

%second trial but subsequently, in & third trial, the

lfiVerbalization (according to the letter) was 1ncomplete,,
'f;Recognitlon and Reproduction were achleved on the second
”fftrlal and cons1stently maintained 1n the thlrd.. It seemed
hgi‘to the experimenter that the. subgect 1ntended parts of his
'Efprevrous Verbalization Wto be understood” Another 1llus—
'iﬁ’tration 1s to be found 1n one subJect's treatment of the
nficoncept “Mef“ (a circle half black and half Whlte) In this
h?asubgect's Verballzatlon no mention is made of "circle“, but
f;;ln his Recognition he did not accept the blackened half-
ru?circle as being “Mef“ even though this would have been the
}f?figure which would have corresponded to the actual words of
*;jhisVerballzation¢‘ Although his Verbalization contained no
7@5mention of "circle“, in Recognition tﬁe subJect 1dent1fied as
réi"Mef" only those flgures in which a complete circumference,
ﬂcthalf blackened was shown. Furthermore, in draw1ng his
f?fReproductions, all examples of “Mef" were complete circum~
kﬁfferences, half blackened 1 e.,‘"Mef“ Was correctly recog~

“iinlzed and reproduced 5 Perhaps the subJect omitted the idea

:orof complete 01rcumference from hlS Verbalizatlon because

':;he cons1dered it obvious that 1t was to "be understood"

Sincek"to be-understoodt omiss1ons seem to occur, how
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;fehouldmanfincomplete Verbalization be interpreted® The

,fpresence of this problem sugg ests that (as‘a criterion of

fglearning) there 1s a subgective quallty 1n Verballzationo

b;'On ‘the. other hand Recoanition as a criterlon of learning

;fmeets no such obJection. R ZHV SR

(c), Omissions Whlch May or May Not be Expected to

s , be “Understood‘g e 2
Another factor contributing to the subJect1v1ty of

_Verballzation as an experimental crlterion is that omis51ons

jcwhlch may or may not be expected to be “understood“ appear

/1;i1nkVerballzatlon simultaneously w1th achievement in Recogn"

|
ffffnltlon and Reproductlon,_ The concept “Zlf"‘contributes
i ‘ ‘

f;[many exnmples of this factor. '“Zif“ is~definedfas ‘a wciréle
‘j}lnside a’rectangle, the circle touching both long sides of
”‘flthe rectangle, but not touching elther end" Five subjeots,~
fffin verbalizing this concept did not mentlon "touchlng both
;7hp51des“ HOwever, they iaentified as "Zlf“ only cards '

:}ftcontalning this characterlstic and rejected any cards Whlch

fﬁ}were an actual graphlc representation of their Verbalizationp'

:hﬁbut in whlch the circle .did mnot touch both 51des°k Thelr

7l;Reproduction as Well as Recognition gave the 1dea of "touching

pi}both 31des" even though the Verbalizations continued to omi t
ll7this characterlstic. In one case the subgect in maklng a

‘f}spontaneous comment about "Zif“ stated that it did not matter

~Qj{whether the circle touched both sides or not as long as it

1l?was in the square, Subsequent to making his comment he

e s A e %
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'f;regected any Reoognltlon cards in whlch the clrcle did not
f touch both sides.f Further examples were found where both

f}Recognition and Reproduction conveyed the idea of not.

k'thtouching‘endwebwhile Verbalization dld not mention this -

'?.limitation. In one case, although the Verbalizatlon of

F;“Tov" did not mentlon Wnear"' the Recognitlons and the
’ieJReproductions showed the existence ef the idea of nearness,

‘ | In determlnlng the acoeptability of such responses,k
ingreat dependence upon the experlmenter's judgment is thus‘h

:ffnecess1tated when us1ng Verbalization as-a crlterion of

ff'tconcept formation.’ In contrast the subject‘s responses to

’}fthe Recognition test require no 1nterpretation by the‘ﬂ
v*ﬁfexperimenterg, Verballzation is shown, therefore, to require
;fia greater amount of 1nterpretation by the experimenter than
‘s idoes Recognltion. h i / ‘

(d) Verballzations—-Relatively Incorreot or’

L Incoherent

In view of vocebulary differences between experimenter

7jand subgect, where is the diViding line between acceptable and

jihunacceptable Verbalizations9 When does~incoherent wording

'*j,become coherent?

: Akﬁemnmifactor contributing to the subaectiv1ty of

ffoVerbalization as a criterion of ¢oncept formation is the .

jjappearance of numerous incorrect and 1ncoherent Verbalizatlons AR

flsimnltaneously with correct Recognltion and Reproductlone It

fcfmlght be argued that such performance indicates that a concept

b BTt A e




h | 67
pghas not yet been formed completely buds only in the Recognitlon
~_and Reproduction levels ‘and for this reason the achievement

frof Verballzation would be a good criterlon of concept "formedm

EfThls argument carrles little welght however, in the light of
kﬁdthe many - u‘\irerbe:l_izat:l.on--precedes-Recogr_ltions reported in
wzﬂﬁsegwﬁmam. e ’

,;; One subject verballzed "Mef“ as a “clrcle w1th a g
piﬁblack and Whlte spot", but 1dentif1ed only those figures es
| "Mef"whlch.umrehalf black and half whlte. In the concept

;?: “Tov“, many Verballzatlons gave the 1dea of only one wye,
‘[éWhlle the correSpondlng Recognitlons and Reproductions have
pagfthe idea of«four “X'sm, One Verbalizatlon 6f “Vec" used the
jl;fwords "horizontal llne“ in the Verballzatlons but recognlzed
‘ifand reproduced hls “Vec" llnes in any p051tion, horlzontal
fi?vertlcal or obllque.‘ Many meaningless‘Verballzatlons were
ffdglven for the harder concepts, even though Recognltlon
hp'and Reproductlon were correctly indlcated, For example' |
'“dyforjﬂwez" (a clrcle touchlng trlangle on. shortest 81de) the
7f?ihcoherent Verbalization "a circle that touches the bottom™
f‘hwas offered with correct performances of Recognltlon and
t{hReproductlon, For the conmoept "Zif®, the-Verballzation
:jE:Wtouching Eﬂi&i’ both,sides of Squaré" was glven %o corres-
fpﬁpoﬁ& toaRecognition'énd*ReprOductionvperformances~ih,which
;,‘a'"clrcle touched both sides of a rectangle once®, The E
iifVerballzations given by the subJects were often incoherent

_;fwhen dlvorced from any other clues to meaning. The following




68

ﬂ_is an'examplefof this'ineoherenee ng square Wlth a 01rcle

ffftoudhlng the two oblong S1des of uhe square"

Vérballze& r95ponses have to be marked as

"W‘deflnltely rlght or deflnltely wrong, There is 1o such

‘*j,tlon,WaS Often glven while Recognition coula n@t be achieved,

"{:words "o mef is & oircle half black and half white",

k'}:experimenter wonla descrlbe as "olrcles partly black",

 k;These insﬁanees acaepte& as “Mef“ were clrcles some more
  f:than half blaok and same less than half black In other
',['Words in many cases the subgects said "half" when they

'Jfﬁtmeantt "parth, Another sabgect in verballzlng "Zi£" used

1*fdef1n1te line of &emaroatlan in the Vérballzatlons themselves

-;:Where ﬁhe d1v1d1ng llne Shall.be becomes a matter of judg—
fjment by the GXperlmenter Thls Shows that Vérbalizaﬁion

T]L'when usea as & crlterlon.of learnlng, is 1nherently subgectlve

4. Gorreot Vérbalizatlon Whose Slgniflcance 1s
: not Uhderstooa

DI Anothar faetor contrlbutlng to the questlonable
§J5 natura of Vérbalizatlon as an experlmental orlterion _of .j
;“eoncept formatlon.was the abillty'of sub jects to eXpress the
;f.correct Vérballzatlon.before thev were- aware of‘the sign1fi~

’?;oanca of the words they were using.r The correot Vérballza—
f 3The concapt “MEf" Was often verballze& correctly Wlﬁh the o

i;?Immedlately after thls Vérballzatlon. several sub jects

‘ffaccepte& as "Mef" oards in.the Reeognitlon test which the

‘fi?the Words “toudhlng boﬁh edges“, ‘but the Recognltlon test




';feceepte& Six cards which did ndt'tOuch both eages One

: e;fsubjeet gave the accepﬁable deflnltlon.that "Mib" was &

‘1{”square w1th a clrcle ﬁouchlng 1t" - In geometrlcal termln—:

f;_ffology thls deflnltlon allews the clrcle o "touch" the

v',uesquare either 1nternally or,exterpally,} On the Becognlulon

~5ftest ﬁhe instanceSVSdeing extexnal,tangency betweenvclrcle_

i‘_~fenﬂ square were aceepted as "Mlb" The figures eXhiﬁitingf

ﬁf~1nternal tangency were re;ecte& as "not a Mlb" ‘ These'areﬁ

‘*4,5exampleelwhere,ﬁhe subgeot,gave the~aceeptable experimenﬁal“

Cﬁvaerb51128tion It seems however that he dld not reallze

"Veﬁhe 31gn1flcance of hlS Woras cand , c@nsequently, he could

Aif]not pass the Reaognltlon Test In these cases, the ex1g-

’a?eencles of poor habits of speech.(saylng "half" for "part"

7ffanﬁ omlttlng detall by saylng "touchlng" 1nstead of "touOhlng‘

o outs:uie") Teaped for the sub;]eot the fruits of the cambin-

k?;5at10n of generaliz1ng ablllty and preclse eXPr6881on of 1deas,

| 7ff1f Verballzatlaa is used as the eriterlon.of concept forma-

i tion smﬁuatlans like this arise, Thys aSpect of Verballza—

 't10n detraets from its usefulnese as & oriternon of learnlng,

5, Sﬁaﬁic Verbalizaﬁianse

V Another factor contrlbuting to the unrellability
ffj'of Verballzation as an experlmental crlterlon of concept
7T;fformatlon is theat the Verballzatlon sane times remalns static

Af’:Whlle performance on.ﬁhe Recognltion.cards progresses o

{ekeaehievement To 1llustrate this, in one case Whlle

"k}~sucee581ve Verballzatlons of the coneept“Z1f" remalned




iffi&anticél ‘Becognitioh pfogreSSS& expanding on the seoond
; tr1al o the 1dea of “ﬁouohlng both 81aes" and on the thlrd
:5tr1al to "not touching an en@"; }Whereas on the third trial
 i£ﬁe BchgﬁipionkTesfwand the §epfd&uetibn’Tesﬁ wereVPQSSG&

- puccessfully, Verbalization remained identical to earlier

%~1 1any growﬁh.or change in the &evelopment of the concept

"; 'Assum1ng that the - instances seen by the subgect after the

 1,iéf1TSt trlal modlfled the ooncept to some axtent the

‘ ;Qconc1usiom follows that Reeognltlon.was the more sen81t1ve

:"flndlcator ThlS argmnent suggests that at tlmes Recognltlon

11 ‘lS a less statlc criterlon of learning than is Vérbalization

6. An Interésting' Case

A Ehe Inabillty of subjects to recognize a ohange
‘ f  in thelr 1daas wes 1ndlcatea in an interestlng case wheTe a
:"fi;subaect learnlng the concept Mo £ volunﬁeerea 1nformatlon
"‘several succe881ve tlmes that he hadsnot changed his mind

ixﬂat all, Ip,this case,~all levels--Vérbalizatian{ Reoognltlan

"f7ﬂ;attempts - Thus Vérballzatlon.remalne& static, not 1ndlcat1ng ,

et

‘,j &nd Reproduction-;had been dhanged from the initial incorrect

';’:;“'~”‘:i-\e‘;s‘pon‘ses to finel correct responses for all criteria. The
‘~[lsnijCt,vhoWéver;.after achieving the ¢0n05§t‘°nfall Llevels,
‘i:rStill happily~%olﬁhteeré& the informetion that in his lest
'°ﬁ  trials he thought exactly the same thing he had thoughﬁ in

:’~h18 flrst ones,
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great deal of interprefetion by the experimenter as to
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1. Summary and ﬁonciuQions

ballza ion 13 not a “1evelh that can be depen&ea upon
tc eppear later than Reeognition. In fact, in this

present experiment, Verbslization preceded Recognition

more ¢fien then vice versa,

Verbelization and Beegénition are’appyoximately equally

subjeeﬁ to reversel of judgment, In neither case o

reversals occur frequently.

Recognition 1s a more objective criterion of concept
formation than is Verbalization, The lavier requires a
1.

whet the subject Wmeans”, while the former does nob,

'Vérba1¢zau&on.aaa Beeogniumon o%ten give conflieting

‘e"idanee regarding‘tha'nature of the subﬁect's eoneapt,

Subﬁenus mlsapply words, beeome incoherent, and moke

cmissions which may,'or may not, be 1ntenmea to "he under-

stood", while at the same time giwing correct r$Sp0nS®S

on the Recognition tests, On the other hand, meny correct
~Wérbaiizatioﬁs are made while Reeognition rGSponSGS are
‘Sﬁill incorrectly made, |
‘Recégniﬁiun, rather then ?erbalization,'is g more sensi-
tive indieafcr of the degree to which & concept has been

formuleted,. It can bhe used to measure the progress of

concept formetion at any stage, and does not require

the concept %o be completed before it yields numerical

data convenient %o statistical treatment,
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Por the accurate communication of ideas such as are
used in the testing situation of this experiment,
twelve-year-old Vancouver boys require other media of

expression than Verbalization alone,

This study employs Recognition rather than Verbaliz-
ation as its criterion of concept formation, Their
advantages and disadéaﬁtages~appear to bhe approximately
even as regards (a) "levels" and (b) reversals of

Jjudgment, Recognitibn appeérs superior to Verbaliza-

- tion as an experimental criterion of concept formation

because it is (a) more sensitive than Verbalization,

and (b) far more objective than Verbalization,
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 SOME RESﬁLTS‘AFb:GONCLUSIOES

1, @hlch.msubo& the POSlbiVb or the Positive-
Negative was: &nneeeden% to the Greater Tendency
» @cwara Bgscrlpt*an‘ﬁather than &enerailzatlan?

fﬂlvhnugh in the follow1ng~tWo paragraphs no hard

W, ‘an& fast aaflnlulong are given, "genaralization” is censwdera& o
%o be the recognition of . the highest common factor found in

 %he positive exsmples of & given concept, while "descriphion®

is & statement of many of the chargcteristices, common or

‘,;oﬁherwisé fOUna in ﬁhe positive'instances seen by the
VX“Subjabt An example of a de%crlpulaﬂ mighu be, "A Dex is a
:"~1ong triangle am& a short triangle with a dot near the
 ,botﬁom or a fat urlangle Wlth the dot in the middle or a dod
; 1n one an& or a blg trlangle>or e little triangle", ?brbaln
':izafi@nsfaid not ﬁave't@abe this lbhg to beyéallea a

Zi

 ‘“descriptionﬂ. "In "description' frequent use is made of the

“‘ conjunctions Yand"™ and forh, In other. words, descripiion is
~Qae?1nea as a vunnlng emmeration of ﬁhe eharaeuerlstle of

‘the posvtlve cards seen,

Tor each type of presentabion %wen%y—-lve~subjaeﬁs
tried eight concepts each, and were sllowed %o verbelize each {
céncepf as many times as they wished, Any,‘all, or none of

k the Verbalizations could have been descriptions, | | o

- The poswtlve presentatlon in this eXperlﬁen% was I
:”antecadent to twenty-eight descriptions, the pOSlulVE— : i
negative to twenty-seven descriptions, The difference R

f; betWeen the AM,'s of the number of &escriptions per subject i
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\uﬁas:OAffWﬁilekﬁhe standserd error of~the;&ifference we.s 067.
£ ;Th1s indicates that in 75 ehanoes out of lOO the positive
k~;presentat10nA on the average, ,w1ll a&vance more description
th&n will the positive-negetive (24 p, 213), The difference,
f;fhowever is noﬁ significant, | s
The results of this eXperlmenﬁ do not 1naleate that

QQielther method of presentatlon 13 antecedent to any Slgnlfloant‘

“f {ﬁendency toward elther generallzatlon,or &escrlptlon

. 2. 'Is,the~Rergniﬁion of‘é'Concegt Gradual or Sudden ?

j/~1134{[tsd‘;1'1,e;3o,jt>1](4‘71p‘,'260) <3.6 $::::%:1139,fs’ﬁhe'~e'xi‘fs*[;e;_r/icea‘o‘:E s

1f?inSight in these. Woras "undersﬁanding of & Situaﬁion exigts

in degr&es and ... the eomplete un&erstan&lng which KOhler“”"' 

{characterlzes as 1nsight represents one eXperlment of the

*f di°tribut1on When.all cases are considered", Alpert (2)

 ffireports three types: of solutlon (a) solutlon with the

  fm1nimum in81ght (b) solutlon Wlth graaual insight whloh may

ff7 be partlal or complete (c) solution’w1th sudden in81ghﬁ -
bvgwhlch>may'mature during exPosure or between.QXposures Both
”fperylar (71) and Patton (54) 1n.exper1mentat10n w1th.problem

T 31tuatlons Whose soluﬁion,depende& upon.the subgect's

 «?Jd;scovery of a pr1nc1p1e, concluded that the emergency of

“: insight might'be gra&ual as Well as abrupt» Drever xn

1 i 51m11ar1y reported the dlscovery of a prlnciple as gra&ual

On.the graphs shown in Elgures 11 %o 18 sudden

‘kfliﬁSightuwcald be indicated by a sharp upwarakacceleratlon in




: 5feasy concept

15

iﬁheicurva A comparatlvely stralght curve Whéther its’
fgradlent be steep or ShalloW' 1ndlcates gra&ual recognltlon
’:aaveIOpment,_4A straight sﬁeep curve,l;ke_the posiulve
,fpréséntaﬁiﬁn,of “Zum“; in&icaﬁes gfadua1 &eva1§pment of‘ah

‘ ’ The sharp upward aeceleratlons founa in Elgure i1,
f ;Lat Gard 5 (both presenﬁatlons) 1n Elgure 12 at Car& 3 ;
‘in(p031tive-negat1ve methoa) in Figures 16 17 and 18 at Qar&
f;]z (positlva—negative presentatlon) cannoﬁ be 1nterpreted
 { &8 being dua to su&den insight Another factor the |
:ifcompulsory disear& of cautlonl, is oneratlve :

‘ | In ﬁha present study, the follow1ng flgures exh1b1t~,
Jigommparatlvely straight curves'u

‘ffbrjfEigur&,lz' positive presentation, cards 1-8
i (e)  Pigure 13, posmtlve-negative presentation

e g ~ cards 1-8
&dg',Eigurevl4. p031tive presentation, cards 1-4

  §a§f,Figure 12 positive presentation cards 1-4

(e, Eigur@,l5, pos1t1ve-negaﬁive presentatlon
T T L , cards 1-8
(£) Figure 16, p031t1ve-negative presentation

L ¥ cards 1-8

ﬁ¥if  (g)  Flgure 18, posit1ve presantation caras 1- 8‘

 f;Th1s suggests ﬁhat &urlng at 1east a parﬁ of thelr formula—
';? ﬁl0n these comcepts &eve10pe&,gradually., : . '
- Thls stuay, therefore, shows some ev1aenoe p01nting

1’3to gradual &eveIOpmant of concepﬁs but glves no conclusive

fevidenoe on the question of thﬁ ex1stence or ‘absence of sudden

‘ fw1nsight

'folmhls facﬁor is eon31dere& more: fully in the next sectlon
o of ﬁhls chapter , ‘ ,
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BT Which of the Two Experimental Types of

‘Pregentation Gave the Graatar Tmpe tus
to Bautlan? , _

The frequenﬁ appearaﬂce of a~positive accelerationl

 ?in the curves at Gard 3 show that many partlal concepﬁs

. existed which were not sufflclently well recognlzea ta
 (fencourage the submegt tgkvclunteer them, On_seelng Cara'4’-
f:;fhé éﬁbjéct'Was'stripbéﬁiofkhis cautioh Siﬁce he Wﬁs |
;f requ1re& to give expra581on to his nebular 1mpr6331on. and

'flfrequently he Was able o make the Gorrect generallzatlon

If the. eurve between Card 3 and. 4 contlnue& at the'

; ,samé‘pi%€h as ﬁhe curve up to~ﬂard 3, this Wouldv1ndlcate
 fjﬁhat even when tol& to do so, the subgecﬁs could not dip
‘ °be1oW into thelr general hazy impressions In other Words
   constanﬁ variatlon fram cara ﬁo cara‘lndlcates there is no .
Q?ehange in the amonnt of caution.being exerclsea The amount‘
?f of ‘the positlve acceleration of “the slope at Card 5 is a |
'?fcrlterion of - the extant to which the subject wanted to "make
  5sure" | The greater ﬁhe amount of p051tlve acceleratlan at
 ;jCar& 5 the greaﬁer was the subJect's desire %o test this
‘5ﬁhypothe51s i i.e., the greater was hlS ‘desire ﬁo wait and seek
fffwhether fbllOWlng,exampleS corroborata& pr refuted his
7f¥gsnéra1i§ation. Hhere “the pritiVe;negativé shOW~gréater
k4 &ifference in pltdh than the pOS1tive 1ndicaﬁion is given

?]of greatar desire to test the hypotheses When presentation is

lMaﬁhematlcally sgeaking, aeceleraﬁlan is deflned as & ehange

in velocity, The veloocity is indicated by the slope of the
_curve, Accordingly, in spesking of the graph,"at" rather

than “after" should introduce the phrese "at Card 3",
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’gfbyﬁfheepOSitive—negeﬁiveimefhoa than wheﬁ it is by the 1
}prSlﬁlve meﬁho& i |
%” In the conoept “Mef"'of the present eXperlment the
fiébsitive presenﬁaﬁlon an& not the~p051t1ve-negat1ve gave the
;;ﬁgreater p031t1ve acceleratloneto the curve at Card 3 (see
e;Flgure 11), 1In every other coneept except "Mib", however the
‘flp081t1ve—negat1ve preeentation shomm the greater correSponalng
:;Eacceleratlon (see Flgures 12 15 ,14,15, ,16 and 18) AThe concapt
~e_nwez" cannot enter thls &183&851on becauee no subgeet given
'jfthe pos1t1ve presentatlon achleved i%. ~ The ratio is,
ﬁeﬁherefore 5 to 2 in this experlmenﬁ that ‘the p031t1ve-:
;7negaﬁive presentatlon raﬁher than the p051t1ve method Wlll e
*fproduce the greater positlve acoeleratlon on the graph at |
Ef‘f'{fﬂard Bt |
’ These results eould be explaine& by the hypothe81s

?that of the two types of presentatlon use& in thls exPerlment
jfthe pOSlﬁlV&—ﬂanthe method gave the greater 1mpetus to
:feeauﬁlon.' Apparenﬁly, the 1n3pecﬁion.of negatlve examples
“iimade the subgects hesmtate to hazara aeguese before they ha&
‘"!f"seen enough examgyles to "make sure" .
o Tyler's study (71) p01nte@ ouﬁ that ‘the ﬁesting

?eof hypothesee was a part of the generallzlng process The

1]ipreced1ng paragraphs alseuss the relatlve role of p051t1ve

Vﬁgand negatlve instances in 1ncrea31ng’the desire to tegt

" hypotheses andklmplles that in thls capacmty the role of
'1ﬁthe negatlve 1s the greater In Chapter V, further ev1dence

1T:}tha’c supports this conoluelom.ls presenteﬂ
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4, Eg@ﬁberof‘Diffiouitgkin Eoncapts

(a) "Mental Inerﬁla" or “Blgldlty“ and the Influence
o of Hegatlve Instanoes E Lo

Ty Many factors have been suggeste& as contrlbuilng
"afto the diffieulﬁy of concepts Egger's (20) fln&lngs that
 nMental 1nertlag(f1xatlon‘ direction, or perseveratlan) is
‘7ﬂ;ﬁhe faotor whlch most markedly 1nterferes Wlth SuOGeSSful
‘f Qreas0nlng behaviour" 1s in accord Wlth the flndlngs of k
: f:many other eXperlmenters Wélch (79 80) states that 8
”ﬁ“ralatlonShip is har&er to learn - than an element. Tyler (71)“
'{  indlcates a laokﬂof correlatlon between the dlfflculty Of
*f the concepﬁ and the comblnea number of elements and '
 i;re1at1onSh1pS He'sugg33t5~th3 following faetors of
:ﬂlgaifficulty.~~ R | | L
~Ca)flmhe npmber:oi wads‘reqﬁired«to GXpréSSﬁg rule;
i(b)’lThe‘ﬁnmber'of hypotheseS'that can'be formulate&i

 1,(c)ffThe number of patterns that must be shown before
' all hypotheses are tested-*

f(d) The~abstracﬁness of the elements and relatlon—'
. Bhlps involved = , ,

;?crudaen (15) found: (a) thet the dlfflc“lty of the concept
L*  inoreased in alrect prOportlon to the complex1ty of the

“ﬁaiflgur@ in Whldh 1t is 1mbedde& () thet Imowledge of the

f "f1gure~to—be abstracted“ 1ncreases the ease of abstractlon
| Many psyohologlsts in dlscu851ng genera11z1ng and
' ‘reasonang have pointed %o rlgldlty as a factor of difflculty

7f§jgpu¢aen,(15) fcundkvﬁhat—whloh-ls-ﬁo-be-avo1aedn in
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:oabstractlon has almost as much 1nf1uenoe in sueeessful ‘
io;abstraction ag’ "thaﬁ-Whldh ig-t0-be-~ chosen" . Maier (46)'
oz?suggests that many errors in thlnklng are &ue to the rigidity
'ko?of the reasoner's set, Duncker (18) thinks somewhat SLmllar—
'?3 1y to'Maler Rees and Israelo(59) state that & rlglﬁ mental
;i‘S&t often.prevents ﬁhe subgect from seelng aetalls which |
yﬁgsought to make him re;eot a preV1ous hypoth631s Ghant (12)
Jffln suggestlng that assoclatlons and. meanlngs determlne many
fiélncorrect responses, was suggesﬁing dhat riglﬁlﬁy in the

‘@_“centering’p01nts" Was a contrlbutlng factor to error,

q:oSiipolo (65) Ewert and Lambert~(21) and Sulllvan (70) all
';;empha51zea the role of mental 1ﬁertla in producing error,
/ | ~In the foreg01ng reV1aw of exPerlmenter's eonolu81ons
oi“rigidity" ‘and "menﬁal 1nerﬁia“ have been named repeate&ly
';5 as being‘antecedents to erroneous hypothoses Crudden fonn&
.éfoﬁhat "ﬁhat~whloh is-to- be- av01ded" was an 1mportanﬁ ante—
i;ooedent to successful abstraetion | Why~was it helpful?f Its 4
 tgfvalue lay in 1ts abllity to upset th@ tranqulllty of an- Ak“
:j}ferroneous hypoﬁh681s and S@ to overcome "mental inertla" and
f;;"rlgldlty“ What is Crudaen's "that-which-is- ~to-be- av01aed"'
)ooibuﬁ a negatlve 1nstance' Aooordlng to Cruaden's conclu31ons
;’thereforef 8 p031t1ve-negative presentatlon shoula be super—
‘:1 10r to a puxely posltlve methoﬁ due - to the influence of
: a~the negatlve 1nstances in preventlng “mental inertla" or
fﬁ"rlgldity“ » |

{ffﬂfe The conelu81oa that negative ingtancos, &s8ist. tomard
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correct abstraotlon.ls suppoz%e& by st111 another 11ne of
'7ﬂreason1ng, Gengerelll (28) fbund thet it is more 8iFfioult

{4lﬁo concelve an obgeot a secon& wey after havlng learned to

’;;*ooncelve 1t a first Way, The seetlon on uImpetus to  Cauwtion®

;Ifahowe& ﬁhat ahe 1nf1uence of the negatlve 1nstances was -
‘i;towar& a tendency of SUSpendea Judgment i, e;; a tendency not -
fﬁ{to have conoelved an hypoﬁhe31s hard and fast in a "first
7ﬁiway“ ! This tentatlve attlﬁuae would soften.the effect of -
~iihav1ng had an 1ncorrect hypoth651s Aocordlngly, it~is to
‘;1;be exPectea that the 1ntro&uct10n of negatlve 1nstances will
f f1essen the difflculty of ‘eoncept, k

| | Table X1 Shows the nnmber of Recognltlons aohleved
x?@for each coneapt by each methoa |

- TABLE XI~- OREEB OF DIFFICULTY QF THE CONCEPTS

Order of . Eos1tive | Positive-Negative| Both '
Difflculty ‘Presanﬁatlongi, Presentatlon : Presentations
Hardest to‘1~ ' Number Number ~ : Tmber
- Easiest Neme | Gorrect® Name Correct™ ﬁame Gorrect’
(out of 50) | (out of| - | (out of 25) | (out of
L mis o e b b | 50)
1,5 | Wes 0 - |Tov ~do | Tov 11
L5 Tov | 1 | Pog | 9 , Pog 11
B Zif 5 ) Wez | 18 o Wez | 18
4 | Pog 20 L ZEiE 24 ) 2if 29
5 S Mib o 11 1 Mef 23 | MIb gy 35
6 | Mef 15 | Yec | 25 | Mef %8
1 { Zum | 22 | Mib 24 Zum 41
o8 Vec | 22 | Zum | 25 = - | Vec 4T

Somé,conceﬁﬁs,~while being aohiéved by a high

 percemtage of the subjects who saw both positive and negative

*Orlterla of “correet“ Was the suceessful Recognlﬁlon of the
16 test cards for each concept,




'~]Yipstances were learned by only & smell fraction of the

"V,subjects Who saw only pos1t1ve exmnples ~ These results

f,therefore oorroborate the eoneluS1ens of those eXperlmenters

"?1Who suggesﬁ ‘that mental lnertla and rigidity were faetors

e;of difflculty 1n concept formatlon Thesge results also
fﬂstrengthen ﬁhe hypothe31s that 1ntroduclng negative 1nstanees ‘
'~ tends, %o &evelOp an attltude of susPende& Judgment ‘which , |
'?Laynkltskturn increases concept achievement by preventing
'fEdefinite‘acceptance_offen/1ncorrect,hypohheszs,

(b) “The Aoceptance by ‘the Subaect of Incompleﬁe
Hypotheses and . the Influence of Negatlve Instanees:

In nearly all eases Where the coneepﬁ was not

f;éaehievea part of 1t but not all of 1% was aooepted as the

f?fwhole of the concept ‘ Partleularly Was this glarlngly \

7ffev1dent in ﬁhe group Where generallzatlon was done from

:fip081ﬁ1ve examples only. Any faotors Whlch can be shown to‘
ﬁfeenccufage ﬁhe aoceptance of common factors less than the
;fehlghest common.faotor becoms magor f@ctors of dlfflculty.

: We The logloal anslysis submitted in Chapter v |

‘;isuggesﬁs thatfbecause the presence of the dharacterlstlos

7##oomp081ng an 1ncomplete hypothes1s can be abstracted from

sifevery positive 1nstanoe pos1t1ve examples tend towara ‘being
'eiantecedent to 1ncomplete hypotheses composed of part of the

’ffcorrect hypothesms but not all of it, = Purkher, the -

fw;loglcal snalysis to be found in Ghapter V shows that &

Q;fheéative instence can exist to eliminate directly amy and

ke7ﬂall 1ncomplete nhypotheses, Therefore, the inclusion or

—
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i exclusion of negative instances along w1th positive examples |

ffis a maJor factor related to- dlfficulty in concept formatlon."
(c) kComplexity-of,Concept:

z The dlfferences between the number of Recognitions
L{gachieved by the positive and by the positlve—negative presen-
féltation are different for each concept. Bince the inclusion
flior exclusion of negative 1nstances constituted the experin

f‘?mental variable, these results would suggest that the

e

77fefficacy of introducing negative examples varies with the

“Yiooncept° The 1ogical analyses of negative instances submitted

Vf}in Chapter V‘support this conclus1ong

Table T shows that ‘when the results of both presen—

‘3uitations are combined, the conoepts “Tov“ and "Pog" were

:;ereeognized least.frequently, :Why wereatheseigeneralizations‘;
;s'harder than the others? : | SE |

A "Tov“ was deflned as "a square with an X near eaoh
”fof the four sides“ Thefwriter’sugge%ts thatuin‘the "Tov"[
f’fthere were more prohablevcomhinations,of commontfactors than
gisin'any other'concept. Consequently,ya greaterfnumber of
‘llbypotheses could be formulated regarding "Tov“ than could be’ i

}ffwith the other- concepts. In pointing to the number of

*éjpossible~hypotheses'as a factor of difficulty, the present

df“study 1s adding supporting evidence +t0 one of Tyler's
'”fsuggested factors. o

On the other hand, however, there is a serious




j‘obJection to speaking of "the number of elements and

f;relations" The present study does not give a. psychological

7analy81s of 1ts figures into a number of elements and

.rdrelations for that would be extremely difficult if not

phimpossible. Who is to say whether a subaect sees a triangle
7fas ‘one area,or as three straight lines 1ntersect1ng to form
'sithree angles? J; Is a segment of a circle one element or area,
?or 1s it two radii and one arc’ en01051ng a space°‘ Who is to
frsay how many elements or relations there are in concepts such

5fas were employed in the present experiment.

Crudden stated that “knowledge of the figure to»be—

foabstracted“ increases'the ease of abstraction. The wrlter
,;would suggest that the explanation of this is that "knowledge
jiof the figure-to be-abstracted“ knits what would otherwise be
'n}several elements and relations into a unit and so reduces the

3ff"number of elements and relations" to be contended with°

(d)'~Abstractness ofkthe~Goncept:,

A "pPog® was defined as "two unequal lines", Table T

';jlists "Pog" as being one of the two hardest concepts, Why
']should "Pog" be hard‘> The writer suggests that the relation—
'*fship of 1neqnality in length is quite abstract when applied

7to an element which can be varied in as many ways as "line"

fxcan be. This evidence, therefore, supports another of Tyler's
~tfactors of difficulty, namely, the abstractness of the

gielements and relationships involved.
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o (e) "Minimpm‘Number'of‘Wbrds"Required“:‘;
Tyler suggests that "the mlnimum number of words

"V;requlred to express a rule" is a Lactor of dlfflculty. ‘The

"ffwrlter Would encounter two obstacles 1n attemptlng to use this

ft,suggested crlterion of dirflculty. Flrst how eould "the
"j:mlnimum number of Words requlredm be determ1ned¢ Secondly,’
‘iféhow can the number of words be oounted° '

’ kk .- | First how is "requlred" to be def1ned9 Required”by '
;ZLWhom° The exPerlmenter¢ %bbsterQ Or the subaect§e ’If theT

‘f}answer 15 nrequired by the subgect", how is the experimenter

’fobto know whether a- glven subgeot's vocabulary would have

'7-permitted hlm'to define a "Dax" as “a triangle enolosing a

\7*edot", or whether that definitlon wes beyond himoand his
Q?bvocabulary "requlred“ hlm to deflne a ”Dax" as "a triangle
fffwith a dot in 1t“9 ’i | |

’ Seoondly, after the dlfflculty of definlng “mlnimum
]ffnumber of words required" has been overcome, another obstacle
*fln countlng'%he number of words“ 1s encountered. Are "a's"
;iband “the's“ to be oounted as words° It so, how would we deal
?;%w1th the deflnltlons of two subjeots one of Whom’sald "Dax
7§bis triangle Wlth dot 1n31de" and the other of whom sald, g
iffDax is a trlangle with a dot 1ns1de“° ‘ In other words, the
f9{sub3eot's optlonal inolusion or. om1581on of "a's“ and "the's"
fe:would present difficulty, If "a's" and “the?s" should not be'b
‘tflneluded, should one count words which could be replaced by

 f"the"‘w1thout obsourlng the meaning of the definition? For




?f;example, ir “the" is not ‘to be counted as a word should

4"1ts" be counted in the follow1ng partlal definltlon, *a

?i]eirele touchlng a trlangle on 1ts shortest side"°

. < After con51der1ng the perplex1t1es 1nherent 1n try1ng1b
j?use .88 & eritenlon of dlfficulty the number of words requlred
l;to express a. ooneept the writer would not attempt to utilize

;tfflt. waever, the author is w1lllng to concede that to the
if?extent that the number of words 1ndicate the complex1ty of

fffthe concept it may be a crlterlon of dlfflculty.

’ 5;’ Relationsnip of‘Presentation Method‘andﬁTime.

Both Haught (36) and Tyler (71) are agreed that in .
"}nstudles like the present one, "time™ is not an important
ifomeasure of learning. Smoke (67) found no 31gn1ficant ‘ ‘
f‘idifference between the time required to learn conoepts from'
f,?a pos1tive~negat1ve presentation and the time necessary when
;t?the presentatlon was from positlve instances only,

| : ’ Table XII‘oompares the time fattor in the two methods
t*eused in the present study. |

TABLE XI.- RELA‘I’ION OF TIME FAGTOR TO ME‘I‘HOD oF
L _ PRESENTATION

~ Pos1tive P051t1ve-,‘ Gritlcal Ratlo
: (min )| Negative
: ; _(min.)
o Total time for 25 ¢ S's ‘127'5' 1340 |
“f ‘Mean time ' b kSl 54 .174 (57 chances
SRR ; - - 1in 100)
o not significant
| Otime 16 12 |14 (g5 hances in | -
(R ' ; B not sign £igant
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The 0051t1ve-negat1ve took slightly longer than the ,

i]fpositive presentation. Comparison of the mean time‘per‘

'[pgsubgect however,,shows only‘three‘minutes difference. This

,?fﬁglves a critical ratio of .174, 1 e., 57 chances in 100 that

'fi’there is a real difference in the time requlred° The oritical\

ﬂ~piratio of l 4 shows that there are 92 chanoes in 100 that the

gﬁltime taken in the positive~negative presentatian will be less

tﬁffvariable than the time required for the positive presentation, o

, The results of the present study, therefore, support
i;,fthe view that in experiments like this one, time is not an

Lf[important measure of learning..;

6#ktSummary~and:Conclusion =

fﬁflg‘ There is no signifioant dlfferenoe between the two methods
in the tendency toward description rather than general- _7"

"Vization.

”772; The ev1dence supplied by this experiment supports the
o thpothesis that ooncepts are formulated gradually rather‘
than suddenly. -

ffo3Q"The introduction of negative, in*addition to positive,
Skn;,;fexamples inoreases the attituie of suspended judgment

and thus gives an 1mpetus to caution.

:1'4;“ "Rigidity" or "mental inertia" tend to be anteoedent to
hﬁp,erroneous hypotheses. NegatiVe'instanoes tend to distrub

wthe “rigidity" and “mental inertia" and thus contribute
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eimportant measure of learnlng.,;
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%o greaterkachievement.‘

Many errors are made by the acceptance of 1ncomplete

hypotheses. The 1ntroduction of negative 1nstances

'lessens thls difflculty°

The dlffioulty of a concept increases with -
' (a) Complexnty, : | |
(b) Abstractnessq,

It is very_difficult to count the number of elements

and relations in a geometrical concept.

 It“is verY'herd if~not impoSsible, to determine the
r“minimum number of words requlred“ in the definltlonk
‘ of a concept° Thus- this measure cannot be used as an

“;experlmental criterion of the difflculty of a concept.

In an experlment like the present one, tlme is not an

¢
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ﬂHAPTER V.

THE BELATIVE ROEE OE PCJSITIV’1 AED HEGAEIVE INSTANGES

,,,,,,,,,,,,,,,,,,,,,,,,,,

1 In the Present Experlment Whlch.MEthod of
Presentatlon The Pooitive or the Positive-
megatlve Produce@ the &reater Adh1evement9

o .(a) ﬁomparlson of the two methcds a8 to the adhlevement on
" each concept and also on the toﬁals of all elght eonoents,

Table XIII exhlbits eXperlmental results which are

;;_cruclal to the problem state& above, In the column headed

i Dﬂ, is shown the crlﬁloal raﬁlo between the achievements for

Bp
each coneept by the p051t1ve and by the p081t1ve—negat1ve

‘  methods of presentatlan . The crltlcal ratlo,of totals also
 ,;18 shown, "Garrettts short‘fOImula for thé;standér&*efror of
k d1fferences between percenuages was used, A more aceurate
: -fformula g1ves crltleal ratlos graater than the results of

: 'Garrettfs Short formula \

It Wlll be note& that the crltlcal ratios of‘f@ur

”~ﬂfconéepts are 81gn1flcant while the ranalnlng'crltlcal ratios

kffshow ﬁhat on.the average in at least 99. 77 99. 45 96, 5> and

. 96.5 chances out of 100 resyectively, the efflclenqg,of

ﬂ f1earn1ng isg greater an eadh of the glven oonoqgﬁs by the

‘3031t1ve-negat1ve ﬁhan by the p031t1ve presentation

The crltlcal retio of totals (5 5) shows that,

'k‘kﬁnder presenm experimental condltlons it is v1rtually

N ééftain~ﬁhat subjeoﬁé Will‘ on_the average always learn

“7 ’9051t1Ve 51tuatlon

i
£
-
P
i
X

&




TABEE XIII - CRITIGAL RATIOS BETWEEN THE TW@ METHODS EOR.EAGH CONG&PT

O enayans % ACHIRVED ’f o iny| "o’DP | » | oDrFremevem 1s |
,Posi—' ' }?osltlve—' Posi~ POSl'bl"V'e—"fPOSi— Pogi- {1 | dDp | (Oh“mee in 100) “
tive | HNegative | tive | Negative | tive | tive : Es
R RO Nega«
tlv& R ;
1 EG 22 | 25 }» 88 | 100 ¢ | 6,50 0,00 {121 6,50 | 1.846 96 5 chances
AU 2240 25 88 | 100 [6.50|0,00 [12] 6,50 | 1,846} 96.5 chances
| roG o209 8 36 | 5.4319,60 {28 11,04 | 2,535| 99.45 chancas
MEF 15 23 60 92 19,80 |5,43 |32 11,21 { 2,85 | 99,77 chences"
TOV 1 10 4 40 . 13,92 {9.80 |36 ‘10 57 '3,405] Significant
MIB - 11 24 4L 96 9,93 13,92 |52 %;, 4,87 | Significant
WEZ 0 18 0 T2 0,00 18,98 |72 ] 8,02 | Significant
ZIF 5 24 20 | 96 18,0013,92 76 8 91 8.53 | Significant
TOTALS: 76 158 38 79 -} 9,71 18,14 |41 12.68 3,23 | Bignificant

e
e e P

where ¢.is 1 - p;
where N ig the number of cases,

(Formula from Garreﬁ's Statlstles (25))

_where f’p is the stan&ar& error of a percentage
where p is the percentage of tlmes a glven event ocours;

v2 pr :;k_ . where Jhp VJbl+d§ is the standard error of the dlfference betwean

two peroentages

;5For«purposes of this chapter a concept was con81dere& to be "achleved" or "learned“
when all 16 test cards were oorrectly recognlzei . . :

<6




;(b) Comparlson of the adhlevement of the whole positive i
“group with the achievement of the Whole pos1tlve-
1 negatlve group

ﬁhloh meﬁhod igs the more eff101ent9 Table XIV

& “fshows further staﬁistlcs relevent to the questlon

TABnE XIV,- CRITICAL RATIOS ZETWEEN THEﬁMEAN‘SCORES S
B © ACHIEVED BY BACH METHOD | EEARE Y S 1

Pﬁsiﬁive ‘Positive-Negative

:fém " of Subgects ,-; ;  , G' — 25 o 'f,25‘

 é:AqM»,of coneepts learnedl 1 . SR B - ‘ V‘,  ,§

by each subaect “: : 3,12 6.52 S
|8, of conaepts 1earne& 1 - ' o EE
’ by each subgeet , BRI .. X - 1,09
S‘:D‘ Of Mem (@1 ‘ ’ -, 1 ; N ’ 027 ’ . .22

kj¢JP = ‘35 , ?MP-N5P “'55203 DMP N-P = 9.7 (a 31§nlflcant

*,{“The erltlcal rat10~of the alfferenoe between ﬁhe mesns (3,2),

",'fand the standard error of thelr dnfference (.,23), is signif-

'“}under present experlmental conﬂlﬁlons a pupll exposed to the

T ifference)

o : Ehose subjecﬁswho reoelved the p081t1ve-negat1ve
 ,fpresentaﬁion had a mean adhievement (6 32) more than double

k ffthat of the subgect who saw cnly posatlve 1nstances (3, 12)

,*1cant (9. 7) In other words, it is "V1rtually cert&in“ that

jgp031t1ve—negativs teaohlng cards Wlll always score above a

1pup11 learnlng from the p051t1ve 1nstances alone

Eu:cthermore ‘bhe S ‘_D 's of each group (l 31 a.nd

f l ,09) and the S.D.'s. of the meen (, 27 and 22)

,3718ee fooﬁnote B of praV1ous page
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suggesﬁ'ﬁhat»in‘the groﬁprwherédnegative instances ware
,1ntroducea there 1s legs Spread in achlevement and oansequent—
ley a greater stablllﬁy of the mean, ’

PrOV1&ing We can generallze from this exPerlmental
;wattack these two conclusions have great 31gn1flcance to
~mpedsgogy. - They 1nalcate a two fold superlorlty of the posi-

:ftlve-negatlve over the. p051t1ve method of presentation i,ea,

'-ff(l) the p031t1ve—negat1ve meﬁho& produces an increased

"fadhieVBmenﬁ' and (2) a greater unlformlty of adhlevement in

fthe group taught, , ;

| | , Thls first factor is of dlraot as51stance to the

/"ﬁ,learner while the seeond factor, without reterding any bright
‘ J1earner gives ﬁhe teadher the advantage of producing 2 homo-
'k gene0uS adhievement with a1l 1earners This second a&vantage
ff acoru9S from the relatlvely greater ass1stanee ren&ered by the;'
y7 ne8&t1Ve instance %o the duller lesrner. This lattor state-

. ment will be considered in following sections’ of the chaptor.

’f;f(c) Gomparlson of the aehlevamenﬁ of the group havlng both
S the highest 1.,9,'s and  the positive presentaltion, with

. Yhe group having both the Towest T.4.7s aﬁE’the
'positlve-negatlve presentatlon ;

How do the number of concepts learned by the hlghest
‘p031tlve I Q. gfgﬁp compare with the achlevement of the 1owest
‘ fpos1t1veanegative I Q group? Table Xv‘shows the statistics

: - relevant to this questlon
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TABLE XV - CQMPARISON OF TEHE NUMBER OF CONGEPTS
F - LEARNED BY THE POSITIVE HIGHEST I.Q,
' GROUP AND THE POSITIVE- EEGATIVE LOWEST

‘I Q GROUE,.
Positive ?ositiﬁé~ﬂegativé
' Nb;/of;ééses Y - 9
1AM, of,odncepts learned _ 4,0 6,0
| S.D. of concepts per SUbJebea o l;O‘ \ .82
~f S.D. of Mean’! , vi S - W45 ‘ 29
| 5.0, o Difference =',535 ‘Difference ~ = 3,7 (smgnlflcant)
| between means ~  B.D, of Diff,

LiiThe tablé‘éﬁéfé}éﬁQWs that-unﬁer the pféééﬁﬁkaipefié
mentel conditions, it is vnrtually oertaln that & group of
'li&ull normals (I.Q. 95 plus or minus 7, 5) taught by the

‘7posit1ve—negative cards~ will on the average always have a

Qf‘higher Recognltlon ‘achievement on thls test than a sunerlor

Vfdgroup (I.Q. 125 plus or mlnus 7. 5) eXposed to positive

 f}1nstanQes only6 The number of cases contrlbutlng these data
kwés‘ "veﬁryk smalrl onl;sr 6 in: ‘she one presenta‘alon and 9 in the

 Joﬁher‘a | ~
2 The‘statistics‘exhibité@ in Tabh&:XV, thefefore,’must

. be regarded only as barely suggestive. With‘fhis‘reservation,
'Hwe mey say that these results 1ndleate that it megy be that,

k;'W1th1m.the I.8. range considered, aohleVEment in 1earn1ng-the

"fklnd of ooncept here presented depends mo re qpon method of

‘presentatlon than upon I.Q. The lowest I Q group in this

fffexperiment when glven.p031t1ve-negatlve presentatnon was on
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‘~the‘average.mqre efficiént at generalizing then Was the
z‘,highesﬁ I.Qx group when given the positive presentaﬁion‘bnly.
‘;(d) Gomparlsons of the amount of advanﬁage recelved from the

~introduction of - negatlve 1nstances by puplls of different .
L Q. levels ' :

_In,the folloﬁdng‘sections, ﬁhé evidence is snalysed

'5in twm Wéys:—' | | S

| A,,'in'eadhuof thé‘three ¥qQ. ievels, the pupils receiving :  :

5 the bOSitive-hegativeuﬁresentation had higher adhieve— -
menﬁs than those having the positive presentatlon
Section.A compares for each of the three I.Q. levels
the dlfference in achlevement by eaeh of the two

5presentation.methods This comparlson is intended to

determine whether it‘is'the brighter pupilsVOD whether
it is the duller children who received the most

" advantage from the inﬁrodnction of'negative,instances,

B,‘Seoﬁioﬁ B deals with the same question as Section A,
:aﬁd'énaljSGS the same data, elso, but it attacks the
problem from a~différenﬁ engle, In both'methods of
présénﬁatioﬁ,the group of bright pupils had a greater
' achievement than the group of dull pupils taking the
seme type of presentatlon Section B ecompares the
&1fference between the achlevement of the bright and
&all groups ééelng*the posmtlve 1nstances only, W1th
ﬁhe difference between the schievement of the bright
and thé dull groups exposed tu both positive and

negative instances, The purpose of this comparison is
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to determine which method of presentation tends ‘

to give the more unlform amount of achievement,

If hlgh I.G. is assoclatea with the ability to

'7kfevaluate hypotheses crltloally, and if the 1ntroductlon of

: negatlve 1nstances is also an anteoedent of the crltleal

1gk'evaluatlon of hypotheses (as has been suggested both in thls

chapterfand in the secﬁlon:on;"lmpetuskto Caution"), then

boﬁh'high I.Q. and negative instances tend ‘to be sntecedent

'v~.oto the same ﬁhlng, Thls "seme thing" (orltlcal evaluation |

- of hypotheses) may be anteoe&ent to achlevement in thls

- experimenﬁ If these assumptlons are correct, the negatlve
"-1nstances eompensate the &ull learner for that which he o
f L;otherw1se lacks, and for that Whloh the bright child emjoys,

’Aecoraingly, the 1nﬁroduot10n of‘negative instanoes‘inﬁo the

°flearning situation would tend to obsoure the 1nfluenoe of

»the differenoe in the I Q 's of the dull and the bright

e chlld

A, Whioh groups, the dull or the bright, ‘received
g - the more advantage from ‘the 1ntro&uct10n of
negatlve 1nstaﬁces9 and ng? :

Ihe'following'table eXhibits“statistics showing in

f:whioh'of the three I.Q. groups (1oW, middle or superior)

. ‘the introduction.Of\negative'insﬁances~made'the'greatest

 difference to achievement: -
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7 ﬂABBE XWI - COMPARISON OF THR I Q GROUPS SHOWING THE
R - AMOUNT OF ADVANTAGE IN EACH, GIVEN BY THE
INTRODUCTION OF HEGATIVE INSTANGES

,Ir. : ,951t7.5 | T 1i0t1.
Pos. | Pos,-Neg.|  Pos, Pos,-Neg,

aM, | 22| 600 | ma0|  6.40
| ¢ of group | .92 82 | 128 | 1,11

[M 1 ) ‘ | 1 0525 029‘ i N .4‘5 R .57

| ¢ritical Ratio” | 8.1 - | sm
R (81gn1f1eant) (sigg;floant)

T S S D e

_I.eclgsts | 1., 110tes s

 Pos, | Pos,-Neg, | Pos, | Eos ~Neg,

k':fﬁﬂﬂéf I 4.067 6,67 1 3,12‘ 6,52_
| 6oz growp 100 1,25 | 1.8 | 1,09
" | 45] .58 27 | 22

Crltlcal Batlo | 5,8 o 9 7
, (31gn1ficanﬁ (31gn1f1cant)

-

Table XVI shows ﬁhat subgects in the low I.Q,. group
~;Tlea:ning frmm posiﬁlve 1nstanees only, learned an arithmetic
k fﬁean of 2,22 concepts, The group having oorresQOnding 1.68.'s

f‘bﬁi seeing negative as Well ag positive instances, achieved

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

L : "
: E "Statisties in_Psycholo and Educatlon ,p 201,
L Garret H For%hig %g apply 1 y ﬁ% gy
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';an arithmetic‘mean;of 6.00 oonéepts learned, The criticalk

100

- ratio of 8, 7 showﬁ the existence under experimental conditions
o of a 51gn1ficant alfference between the means achieved by the

x“two methods of presentatlon

In the lowast 1.9, group, the dlfference between the

'imeans of the p051tlve an& positive-negative methods is 3,78

coneepts. The corresPonﬁlng-staﬁlstlc for the middle T.Q,

© group is 3,0 concepts, and for the superior group is 2;67
” ‘caaeepts - These figures suggest that the adventage enjoyed

*;by 1ntroduclng nagatlve exanples alminlshes gs the intel-

| ‘v'llgenee 1ncraases

Whereas in the lowest I. Q grOUp the crlhlcal ratlo

‘ betWeen tha achievement produced by the two meﬁhods is 8 7
~this statlstlc dW1nales to 5,3 for the mlddle I.Q. groups,
 and %0 3,8 with the hlghest I.q. ‘group., This suggests the

eonclu31on that the hlgher the I,Q,,grouP the 1ess signifi-

| *canﬁ]is the;difference-between ﬁhé number of condepts
 1eafned by the'twokmethods; In other words, the higher the
 intel1igence; the less usefullare the negative instances,

- or vice versa, the’low@r’the intelligence (within the 1imits

“of thisVexperiment) the more useful are the negative cases,

These resulﬁs strengthen thevargument advanced else-

where iﬁ“this thesis that the chief role of the negative
yrinstaﬁce.is its direct attack on incomplete hypothéses,
fiPupils @iﬁh lowef I.Q,Yé have less ability for self-
. eriticism than those with higher I.Q.'s, The imposition of

‘an extemeal check on the hypothesis of a pupil with a low
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I.Q9. supplies one of the missing factors necessary to a
modified hypbthesis. The dull c¢hild, given a positive
presenﬁétionrpnly; lacks this éheck. Accordingly, whilé
the positiv§~negative,presentatioﬁ elevates the performance
of a subject With a low I.Q. to proximity with the subject
having a higher I.Q., the positive presentation leaves the
low grouﬁ with little achievement, The high group supplies
its own self-criticism and so in the higher levels the
,negétive instances are less needed, The conclusion is,
therefore, that in tﬁis‘experiment the lower the I.Q. group,
the more,advantageous was the introduetioﬁ of negative |
instances, | |

"B,  Which Method of Presentation, the Positive or the

Positlve-negative, is Antecedent To the more
Uniform Amount of Achievement? And why?

A second avenue of attack on this question is
, supplied by comparing theicri@ical ratié'of the lowest and
the highest I.Q. groups given the positive presentation

: With'ﬁhe corresponding critical ratio for the positive-

negative method.
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TABLE XVII.~ COMPARISON OF THE ACHIEVEMENT MADE BY THE
LOWEST WITH THE HIGHEST I. Q. GROUPS .BY
EACH TYPE oF PRESENTATIQN

Positive L Positive-Negative

87 - 102 1118 ~ 132 | 87 - 102 | 118 - 132
A, 2,22 | 4,00 640 6067
B/% R 2325 | .45 .29 255 |
L s.p. or SR T | .
el 2555 | 0621
- Vp-lp R
| A T - :
LR PN 3.2  1.078
8.D. of Diff., |  (significant) . (86 chances out of
o : : , : ]_OO)

In Table XVII the crltical ratio of 3,2 shows that
. when.amhrp081t1ve 1nstances are Dresent it is virtually
” ¥«certa1n that the ‘mean achlevement of the hlghest I. Q. group
'ifgof the experlment would be superlor to that of the lowest |
 ?1 Q. group, When negative instances were introduced, however,
'I the ehances dropped to 86 out of 100 #that the hlghest IT.Q,
 *cgroup would show superiorlty over the lowest,
In other Words, when negative 1nstances are absent,
'  d1fferences in I.Q. level are more llkely to produce differ-
f fences in ‘achievement than when negative instances are shown.'
Thls result oubstantiates the conclusion that negative
flnstanoes 1ntroduce an element whlch tends to obseure the

 1nfluenoe of dlfferences in I.Q. level,

#Mp is AM. of positive presentation.

**N% N.lS A.M. of positive-negative presentation,
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2., The Relative Roles of Positive and
Negative Instances.

(a) PositiVe Instanoes:
In a series of positive instances, the concept

to be formulated is the greatest aagregate of characterlstlos

'found in. all p031t1ve instances, i.e., the highest oommon

factor of the instanoes. The ooncept to be formulated is
composed of more than one - element and of the relation or
relations between these elements.

| ' Every positive 1nstanoe is composed, ﬁherefore, as

follows: = | | |
T = Fhg £ Og eeeieeneeeeete e eeneaeneae (1)
where | | | | |
yrlp repreSents any given positive instance'

= means "is composed of" and has no reference to
~equality of magnltude

e 18, the abstracted concept (the highest factor or
"greatest aggregate of characteristics that the
glven positive instance has in common with all
- other positive instances);

“ Cy is any oharaoteristle of the glven instance, which
~ characteristiec is acceptable in, but not necessary
to, the concept, :

- The Gy may vary £rom relative s1mp1101ty through

- maeny qucoe331ve advances to great oom.plexity° It is found

at its s1mplest in the positive example requlring the

smallest aggregate of characteristics comprlslng the medium

"from which an 1ntellect can abstract the conoept. It is

found in its highest complexity in the medium containing

ic and having the greatest aggregate of eharacteristics,
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The writer suggests that, in addition to the goncept

‘ (ic); some Cy is necessary in orderAto have a,poSitive
instance, iIf'nokGa‘mmre present, the eonoept could not be
ke‘expressed. No instance could be formed. No communication
~of the concepﬁ from onefpersonkto another would be possible,
~To illustrete this point; let us consider the concept "Dax®

- in the present experimeﬁt. Many methods of produclng -

. method used'ln the experlment was to draw a pioture of a ‘ ;' ;
triangle with a dot 1nside it., The idea "trlangle—en01051ng—
 dot® was the ic. The actual llnes and dot composed part of

~the~0a, These llnes and dots were of different lengths,

: widthsg and intensities‘in gach individual instance,v These
llnes and dots were characterlstlcs which were aooeptable 1n -
p051tive»lnstances, but at the same time no glven set of
, them was necessary to all p051t1ve 1nstances - varlous sets of
them could be used. |
,Thus the lines and dots of a?given’instance are

"recognized‘as‘being part of the;Ga,for'that instance.
°:oAlthough no 5izgg'set,of lineg and dots was necessary to all

‘ pOsitive,instances; nevertheless 1t~islnecessary‘to have some

Cg in order that an instance of the COnceptroouldkbe present.

- Thus it is established that in order to have a positive

k~inStance, a medium must be presented from which an intellect
might abstract the Fhoe At the same time,the very nature of

~medium requires some C, as an integral part.
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In no positive example is less than Fhe
.'"presentb'".U”..‘"'."OO.'OOB...‘O‘!D.'O.CIOO.Q"‘...'. (2)
Bach different positive instance varies from

o every other pos1t1ve 1nstance by~~and only by~—d1fferences

n’?ln the Cg ter,m° The most simple complete series of positive

" instances whlch contained every p0351ble positive instance

~ would be formed as follows'

SP"‘II)?'% P,:?' q‘o'f" %’Ipr o-oaooteaoooo.o (3)

where
}8p represents the most s1mple complete series of
7 positive instances :
= neans %“is composed of* and has no reference to
equallty of magnltude, ’
- fand the I 11 % ..., & I, Series represents every
" possible pos1t€ve instance from the most simple (I t) to

- the most complex (I,r).
| The analy51s of a p081tlve 1nstance given in

f‘formnla (1) and the d1scuss1on thereafter,,establlshed that

5 Ehc may be found.ln all p081t1ve instances of a given concept

:tIt is the Gy that varies in sach different pos1t1ve example,
tfiAccordinvly, in the. Sp series, every Ca wnlch can be an

'1kintegral part of a p051tive instance of a glven concept will

,.ebe eXhlblted in assoclatlon Wlth that concept. In other

tnkwcrds, a complete serles of positlve 1nstances dlsplays

ft' every 31tuatlon in Whlch the concept is present,......,..'(4)

If statement (4) is correct, then one of the impor-

"ttant roles of the positive 1nstance is to enrlch Positlve

exemples assist the student to orient and to recognize his
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. oonoept in the whole geﬁeral field of whloh the concept may

e,“ebe a part. s

(D) Negativeflnstanoes: | , ' ; ' ;;
Any glven negatlve 1nstance could be represented as

fOllOWS. : ID‘:FO‘%‘Ga‘Z‘ Gna ooo-oouevneeo-totq.oeoé'o'(5)

~ where: - I, represents any given negative instance; 4

= means “1s composed of“ and has no reference to ‘ j
equallty of magnltude,- ; R

“Fo represents any factor common to the given negatlve L
© - lnstance and the concept to be formulated but - o

‘Ojéfc‘iFho% F, is necessary to, but not sufficient .

Garis any characterlstic of the glven instance; which
- characteristic is acceptable in, but not necesgary
. to, the ooncept

Cng is any oharaoterlstlc nelther necegsgary to the

~ concept nor acceptable in a positive instance,
and varies between the limits 0<Cpa< 2, where Z
1s the most complex aggregate of characteristics . ,
in whloh the complete concept (F,,) is not found. ;

Values can be a831gned to the varlables in formula (5)

: ~suoh that In beoomes F, either by itself or with any other

: oharacterietio° Thus an instance corresponding to any R

’:"partiel concept can be displayed as not being the concept. (6)

Formula (5);demonstrates‘that,in a negetive example |

‘ e both Gakendkcna fadtgrs may be present.. Thus from neéative
ﬁfinstences themselves; a subject oennetkknow whether a given

‘ echeraeferistio may,ker may noﬁ, be associated with the conceph

k”ConseqUently;‘experienee with negative instances can not

WO‘ZFccsth is & common mathematical symbol meaning that F, is

equal to, or is. larger than, 0, but is lessg than F and that
F% may vAary within These 1imits, hes
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enrioh knowledge of characteristics associated with the
concept. On the other hand a. oomolete p051t1ve serles

fdisplays every 81tua+ion in which the concept may be found(4)
n;“@ conclude, therefore, that the pos1t1ve rather than the

| negatlve 1nstanoes assist in orlentatlon and enriching,

| o Any instance ‘may be\a negative instance if it does

egnot oontaln the abstraoted oonoept A complete negative

series Would therefore, contaln all oomblnatlons of terms

}’exoept ic» and could be represented thus:

Sn:".In' ’g‘ In""s';e'oe«e-‘o.ocoo %Inz cooo".""«',""u‘0 (7)

8n represents the most simple oomplete series of
negatlve 1nstances, : ‘

_means "Is composed of" and has no referenoe to
‘equallty of magnltude, :

‘oand the I | # Ion eo..,..a’e I,z series represents every
s possible negative 1nstanoe from the most simple
(Inv) to the most complex (Inz). :

Formula (7) 1ndicates that a complete negative series
:;'conteins all characterletlcs, aooeptable or not acceptable,

ktneoessary or unnecessary, except that. no instance may contain
1,all of the neoessary faotors, i, e,, ic sas i s e e i e (8)
o Fo was limited thU_S’ O] F (ic% Many sub,]ects
drshown the p081t1ve cards only, recognized FC as being common
yftto all positive examples, 'F, is not only common to, but‘also
ktisonecessary’toeﬂj;positive instancess Many subjects’aooepted
an Fo as being the ic, It these did not reoognize the

tremalnder of the concent (Fho -Fa), nothing in the p031t1ve

n,#See footnote on previous page.
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series could dlrectly point out the omission. As proof of

e this argument we examine formula (3):

’o SP IP' +Ip't€'oteooouoe *’IpI‘ otoo.e'ooto'eooo,oo(a) 
.Factor ic is found in every instance,

tFactor Fy is present in ic by definltion,
Therefore, the subJect can find Fc in- every
p031tive instance and continue to think that

- ~Fe is the total concept.

ﬂ]tfPositive examples used to verify generalization hypotheses -

flffallow;partial concepus to be accepted for the wholee In (2)

f”the observation on the nature of p081t1ve instances f’ore-a
- ,shadowed this conolu31on°,

Gompare the potentialities of the negatlve 1nstance

ﬁff‘with the impotency of the positive in the role of reaector of

:;ffpartial conoeptual hypotheses.

Formula (5) shows that for any incorrect hypothesis :
“t?f(including every Fc alone or in combination with any other;

tfffoharaoteristic) a corresponding negative instance can be

rfrcreated. Suoh a negative instance can make a direct attack

“fp“on any 1ncomplete or inoorrect hypotheSiS by ShOWing directly

fﬂ“fthat the instance oorresponding to the hypothesis is not a

o p031tive exampleo‘ooky

- In other words, arcomplete negative series would

7gc{make possible the direct elimination of all incorrect hypo-
ig*theses., | ’
: On the other hand, as was shown in statement (2),,

:ff,a complete p031tive series can not directly eliminate any
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A Furthermore, & subject who has accepted a Fe hypothes1s
ijican p01nt to that common factor 1n every. pos1tive 1nstance.~

:cnghe positive series is helpless to agsist such an erring

f4jsub3ect except by damning his hypcthes1s With faint praise

f;land hoping that the subject will soon notice ‘the so- ~far-

'";;unrecognized (ic—F ) part of the concept. ‘Fhus we conclude

*?that as an hypothe31s-testing agent negative instances can

”ﬁffbe superior to positlve examples.

This conclusion supports two corrollaries, (l) that

"inegative 1nstances rather than positive are useful 1n concept

k ‘fanaly31s, and (2) that the finer the dlscrimination necessary,
‘i;f(the more complex the concept), the more necessary are- the |

negative 1nstances.

"* ;(£)v The'PrOQess«Off@oncept'Formation4,

Tyler deflned induction as "generalizaticn based upon :

1*?¢observed facts“, as opposed tc the deduction used in demon-

'ftxstrative geometry. ®The thinking process uses the‘twc methods

~f;falternately, or'evenfin“effect simultaneously, so that it is

'f”diffiGU1tvt0 sgyrat;what point,the'thinking is deductive and

'fﬁﬁet‘whet_pOinttprimarily;inductive," . Infthe’present experi—

*?ifment inductive reasoning produced working hypotheses;'

‘,Tdeductive reasoning tested them, Inductive reasoning produced
w’]lfurther modified working hypotheses, while deductive reasoning
’tt}tested,these in their_turn. Since the role of the positive
5t,examples was to suggest and~enrich,,positive instances make

-
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;their greatest contrlbution to the 1nduct1ve s1de of general~

*efizing.i Since the role of the negatlve 1nstances was to test

:ffeand regect the negatlve examples make their greatest contrl-

;f7jbution to the deductlve aspect of generalizing,

Since a completed generalization derlved from obser~

tpffvatlons is the result of a whole serles of 1nductlons and

ftfdeductions, theppresentation of bothpposltlve and negatlve

’?‘exnmples could contribute more efflciently to the formulatlonk

t;”of a generallzation than could the presentation of 1nstances‘

'fl;all of whlch‘were p051tive,

The superlority of a learnlng situation embracing both

:f#positlve and negative 1nstances is demonstrated by the results

V?f7of the present experlment.

In Chapter I it Was shown that generallzatien is

itfﬁcommonly 1dent1f1ed with concept formation. We conclude,‘

*fftherefore, that a p051tive~negative, rather than a purely

;,rp031tive, presentation 1s of the greater assistance in ooncept

nglformation. : SR e

3. Summarytand GonCIusiOns

1:fi?’ The results with every concept employed in the present
' experlment demonstrated the superlorlty of the positive-
s negatlveﬂlearnlng-s1tuation overythe’purely positive

 presentation.

2‘ ‘Tn‘e"harder, the ‘co’ncept,_ the ‘greater was the demonstrated

‘value of the negative examples,




npresentation was v1rtually certain to be antecedent tc

: : : g 111
Under experimental condltions, the positive-negative

a higher Recognition achievement than was the purely

1 homogeneity of achievement. B

positive presentaticn.;

}' o a

krtﬁthin experimental limits, the lower the 1nte111gence,

the more useful were the negative 1nstances.

,Within the limits of this experiment the presence of

,negative instances proved to be a greater determiner of

Recognition achievement than did difference in intel~

ligence.,

The POSitive~negativ9 learning s1tuation,_rather than the

'purely p031tive, 1s antecedent to the greater greup

-k

,In the generalizing process, the role of ‘the positive ‘

ylnstances is two-fold (a) to suggest hypotheses, and

(b) to erlent the cencept in the whole field where it

;pis to be found.

In the generalizing process, the role of the negative

‘instance is to ass1st 1n the rejection of incomplete

and 1ncorrect hypotheses by being direct ev1dence that

eany such generalization is not the required concept.

; Since the generallzing process is both inductive and
' deductlve in nature, the roles of positlve and negative

‘instances are complementary,‘not overlapping.
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Any experiment, suéh as the present one, is based
on the assumption that a concept is the highest
common factor of characteristics to be found in the
positivse examples exhibited and that such an

abstraction is intangible,
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CHAPTER VI.

' SUMMARY AND GONGCLUSIONS

' 'lé"j  The Present’Experimentf

In this experiment the general problem attacked
"ip~was concept formation. The particular aspect studied by thlS‘
xf;uinvestigatlon was ‘the part played by positive and negative
“‘Q;;examples in the process of generalization° |

. A survey of the experimental fleld reveals a great

iﬁfovariety in opinion as to what constitutes a concept. The
‘:sTVauthor's conclu51cn was that 1t 1s quite proper to use the
ch~fterm concept to de31gnate a W1de variety of psychological
‘ﬁfwﬁphenomena, but that ‘he would limit this investlgation within'
}"{the conflnes of Smoke's experimental definition that "By
l,’concept fonmation' 'generalization' and 'concept learnlng'
ff%im@ refer to the process whereby an organism develops a
{ifplsymbollc response (usually, but not necessarily llngUIStlc)'

&

Vi&which is made to the members of a class of stimuli patterns

fi}fbut not to other stimulin,
. Accordingly, the type of materials and method
fldeemployed in thls experiment was influenced by the tacit

“zjassumptions that concepts are intangibleS, and that Verbal—

flstization, Recognition and Reproduction, as defined in this

1csystudy,kare methods of communicating the nature of the concept.

F@r the present experiment fifty twelve~year-old

>71jboys, selected 80 that 1ntelligence, grade level, native
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si,glanguage,'and Socio~eeonomic status were controlled were
’mjeftested ind1v1dually. | |

' The apparatus was composed of eight ‘sets of concept

“'I:cards, each set made up of eight positive examples of the

i 3concept four negative instances and 31xteen test examples,

;ffu;together with 1nd1vidual record books in which were recorded

f]j;each subject's responses,k,w

In the positive presentation, the eight teaching

dn]iexamples Were all positive instances, while in the positive- ‘

ffn_negative presentation alternate exposures were negatlve

o5;fexamp1es constructed to be systematic variations from their

”1p;posit1ve counterparts, but also made as nearly s1milar as

df;fpossible to their corresponding positive cardsn

A1l instructions and explanations were given to the

'“7‘ ubject before the experimental concepts were exhibited, A

fﬂifprelimlnary concept "Dax" was'presented‘and~admin1stered to

ﬁtéﬂacquaint the subject w1th the experimental situation. The -

“ffiexperimental concepts were not 1ntroduced until the sub.]ee’G

5 ﬂunderstood the procedure thoroughly.
o ‘The experiment was conducted “w1thout memory as all

. the ‘teaching instances for a given concept were left in the |

7iffsubject's sight during all test responses fcr that learning

\gosituation.: The teaching cards for each concept were given
t}fserially, the subject being asked to make a nEry" as 8soon as
\kghe thought he might know what the concept was, as well as

 every time he changed his mind as to what the concept might
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'_‘be;g Three types of response Verbalizatlon, Recognltion and

%3‘Reproduction, Were recorded for each “try“

 After Cards 4 and 8, the subgect was required to make

an attempt regardless of whether he had achleved the concept

‘ kor not.- At no time was any clue given to the subgect as to

='whether his responses were acceptable or not. Wbrd-for—word
\nVerballzations were | recorded by the experimenter,.‘ﬁecogni&
'l;tions were recorded. The subject drew hls Reproductions in

approprlate rectangles in the record bookleta

.2, | Results and Conclusions

‘rmhis’experimental method produced both’qnantitetire'
~and qualitative'results; &mong the most important oftwhich'
‘iwere (l) ‘the qpantltative comparison of the achievement by
the two methods, and (2) both the qnalitatlve and the
‘quantitative comparlsons of the excellence of Verballzation
ktw1th Reprcducticn as the criterion of concept formatlone.

| It was found that Verballzati@n was not a higher |
‘L“level“ of achlevement than was Recognltlon.v The results of
ythis~exper1ment corroboratedeeldbreder's’conclusions,kthat
JoWhile certain'concepts can¥be expressedAmore easily through
one - crlterlon, other concepts may be expressed more easily
'through other criterla.‘ Some graphlcal concepts, like

Fisher's "Zalof“ are composed of "elements“ and "pelations®

:~for whlch there is no concise expression in a twelve-year-old

: boy?s vocabulary. For such concepts, a;rlgidly accurate
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verbalization by a young boy,would be nearly impossible

even’when~he recognized the concept correctly. ‘Usually;

:‘~.,for such a concept Recognition would precede Verbalization.
lfIn such cases, scores for Recognition achievement ‘would be
i‘higher than scores for Verbalization achievement On the
fiother hand, in the present experiment, some graphical

vconcepts like “Mef" (p031tive presentation) and "Pog"‘
e/(pos1tive—negative situation) seem to lend themselves more
~eas1ly to Verbalization than to Recognition. Accordingly,‘
’the subgect's achievement of the various crlteria 1s more
chlosely related to the nature of the referent and to the
,,breadth of the subJect's vocabulary than to any alleged
idlfference in the 1nherent difficulties of the "levels"

) themselves¢

Verbalization and Recognition often give conflicting

‘fev1dence as t0 the nature of the subject's concept, Verbal- ,
‘jlization is -highly subJective, while Recognition is objective.L ;fé,*
ﬁ;Recognition is the more sen51tive cT the two measuresof This |
".study corroborates Graham's findings that Verbalization lacks
lthe ability to produce part-scores for analysing concept k
‘components. Recognltion,kin contrast, can be used to measurek
JcOnceptvformation at any stage~and yields numerical data kk
iconvenient for statistical treatment., - Accordingly, |

fRecognition is the criterion used for computing the

~ quantitative results of this experiment.

. As afcriterion of concept formatioh,'neither the
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minimum number of words required to define a concept, nor

. time, is Of éxPerimental valus,

The dlfflculﬁy of concepts varies with complexity and

~abstraotness

Mﬁny of'SmokeYs eonclusions in his article on negative

1nstanoes are partlcularly clear sighted and penetratlng He

’dld however miss the great role playe& by the negatlve )

instemees, ThlS over81ght was due to en experimental error

‘of 1ntro&ucing into ean assumed purely positlve leaming

51tuatlan, the 1mportant negative instance, "You have some

of i, but not all of it",
'The‘in%rdduction-of negaﬁive instences appears to

combat both rlglalty, i €ay mental inerﬁla and the acceptbance

;of 1neomplete hypotheses With every eXperlmental conoept
kﬁhefpositive-negatlve presentatlon was antecedent to greater

Recognition achievement than was the positive presentation,

The experimental variable was the introduction of negative

",¢instanoes& The group which saw boths positive and‘nsgative
“exanples~scofad significantly higher than the group which saw

"the positive only, ’ ; L

 While the role of the positive instance is to suggest
hypotheses snd orient the concept in the whole field where
the. conoep“u'is to be found, the role of the negative is %o

regect &1reotlg all 1ncorrect hypotheses Since the

';generali51ng process requires both 1ndu@t10n and deduotion

the roles of the positive~and'negative'are”complemenﬁary,
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both are necessary, neither is sufficient,

B Educatlonal Impllcatlons

Much stress in educatlon has been placed tpon the
aQV1sab111ty of teachlng from positive ingtances, Teachers
should'raallze ‘that direct evidence necessary for'generaliz~ ;
ation is supplled by negatlve instances alsc, To illustrate
this, the follOW1ng problem may be ‘helpful: - | : | ;

| Is the combinatlon of letters "RSTTW g member of the
séme ﬁclass" as the follQW1ng¥00mbination of’letters, WILMNLT |
NEGHEY , "BCDB" % | | |

| '  Tﬁekanswefvis that there is inSufficient evidence from-
'Whiéh'td-givé an‘anSWer Evidently the three exanples glven
:are not the complete series of positlve instances, because
the questlon is asked as to Wheuher or not "RSTT" is an
adaltlanal_poslt;ve instance belonging o the,“class". In-
solvingv%he;problemk the following line of‘reaéoningfmight be

~used. Ve note that the given examples have the follOW1ng

' charaoterlstlcs in common: - , |
(1) They are all cepitsl letters; o

(2) There are four letters in each group;

(3) ln each group one letter occurs twlba, but this e
repeate& letter varies from group to group; : B

(4)"The repeaﬁed letter appears at each end of ‘the group;
’(5)7 The flrst two letters are in alphabetlcal order
'(G)k The ml&dle two letters are in alphasbeticsl order;

‘(7) ihe firsﬁ'three'letters are in alphsbetical order,
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~ The exsmple "RSTTH conteins characteristics (1),

"(2),,(5j,'§5); (6)’éﬂd‘(#), Charscteristic (4) is the only

one liste&fwhichkﬁRSTT“Adoés not have in common with the

examples‘given,; If this dharactéristic(is not only écoept-k

able in, bub alsq necessary to, any member of the "class",

‘then "RSTT" is not a member, If, on the obther hand,

,oharaéﬁéristic (4) is‘accepﬁahle’but not necessary, then

WRSTM ig,a,member of the’"ciass",‘. If it had been shown
that (aj-ﬁLMNL",-"EGHE";jaﬁd_vBoﬁB" are members of the "01ass"\
and  (b) VERGEM is not, the problem could have been solved,

Since "ELGGM aﬁd PRSTT" are Similarly;construoted, having all
lisﬁed:cﬁaréoﬁeriétiés'but (4), "RSTT" is not a member of the

"class", This problem-demonstraﬁes that both negative and

positive instances give direct evidence necessary in the

process of generalizing,

One spplication of the use of both positive and

 negative exemples in ‘the classroom may be found in'teaching
 the solution of any;linéér;equaﬁion,an one unknown, By the

use of positive exemples demonstrating,all the necessary

thought‘processes in seolving such & problem as -

O if 7Y =21 |

; ﬁhen Y = .5,
tegdhefs aﬁtempt ﬁo\léa& pupils to the following generaliza-
tion: %o solve for the,unknown,'get rid of all other numbers
orlletters'associate@ with it by undoing the operations

which associated them with the unknown; that is, by applying
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ﬁhe processes Whlch are the 1nverse (0pp031te) of those

. which hlnd these letters or numbers to the unknown

" BEven after a ﬁhorough presentatlpn of all the
positivé exampleS'n30@ssary=ﬁo demonstrate all of ﬁhé
processes involved in such & problem, pupils make mistakes,

A pupil might make the error of‘thinking that since the "n

~on the left side of the probl&m above did not apgear in the

last line, it must have been "taken away", Accordingly, it

; should bef"taken away" from;the righﬁ side alSo In working

7 out another problmm such & pupil might make the followxng

type ofxnlstake -
CIf 8x .= 32,
then x = 24 \
("ﬁaking awey" 8 from both sides).
In.such G} 81tuat10n as thls it would be adv1sable to 1nform
ﬁhe pupil ﬁhat his "solutlon" was 1ncorrecﬁ i.e,,
. Iex=m .
then x ﬂ'4;,

The example just shown is a negative instance, When teachers

‘ﬁark.a pupilfs solution incorrect, snd then ask jhe pupil to

correct his work, ﬁhe teacher is pointing out a negative

‘1nstance to the Iearner end then asking him to produce a

~

‘Re- teadhlng after ﬁestlng‘usually combines the
presentation of negative instances with the presentation of

]posi’t:tw:re:‘msf;anc‘e;s,T Though many teachers have given lip
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'serv1ee to the ellmlnatlon of negative teaching and to the
adoptlan of purely positlve teaohlng, fGW‘of them have
cegsed enilrely from p01nt1ng'out to the younger generation

ft%e error of‘lts ways, Aceordlngly, our teachers have not

dlscaried all negatlve ingtances, even when pledging loyalty
to the cause of the purely p051t1ve

Ona great aim of e&ucatlon is the establlshment of
the attltude of suSpen&ed gudgment The positive-negative
presentatlon has a great con‘brlbutlon to make to learnlng

by supplylng an 1mpetus to caution, The use of the negatlve‘

; 1nstance Should be eXp101ted to break up the rigldlty of

- mental set If we can generallze from eXperlmental procedure

to classroom teaching, the value of the negative 1nstance to

“the pupil of low I.Q, demends that the teacher give abtention

to thls factor,
| The greater efflolency of the p051tive—negative,,

presentatlon, over the purely positive, in assisting towar&

'_geometrlcalvgeneralizatlons, warrants a very definite,

fpersistenﬁ, end searching scrutiny of the educational

potentialiﬁies of ﬁhis~meﬁhod,
A negative example should be introduced at this

p01nt in the discu351on As deflned by this experlment rote

| learnlng, sndh as Spelling aohlevement and mastery of foreignm

‘ language voeabulary, does noﬁ come into the olas31flcatlon of

ooncept formation, - Accordingly, thls thesis and 1ts conelu~

siong have not any necessary bearlng on the pedagogy of such

‘sub;eots
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4, SuggeSﬁions for’Eurthér Research

Before any great bo&y_of research into the process

~of concept formation can be;undertakén,'certain preliminary

tgchniQRGSJmust be perfected, The two most important smong
theselare~the develdpmgnt (a) of group ﬁesting,techniques;
and (b) of concepfs fér ﬁse with a wide range of both
chronologlcal age and intellectual ablllty,

~ The attempt to. develop a group technigue could be

' direote&_along tW@ lines; namely (1) the use of film slides,

and (2) the use of large sheets of earaboar& on eaoh of which
are drawn individudl instances,

In designing procedure and materials to hold the

vattention of the subject, film slides are likely to prove
'useful for older puplls Whlle the large caras may be more

' suitable for the less mature children, Eor'the youug

Subjeots,~a 1ighted, rather then s darkeﬁed, room minimizes

errors in récording answers and makes supervision more easy,

‘Each change of card aﬁ}the"front of “the room can be employed

to recapture wandering attention, Older subjecﬁs, requiring

less alert supervision and héving aklcnger atten%ion,épan;
could have the materials administered by film slide,

The ‘Same ﬁype of recorﬁ book could be used with
both types of presentatlon, To make 1t 1ntere$t1ng, each
pagexmight'be devoted to the Recognition,reSponses for one
oondept only; each page should be of a distinctive ooloﬁr;

and each should contain generously Spacéd cells designed for
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a8 many response attempis as desired,

(a) "With Memory"

o The,preseﬁﬁ experiment excluded the memory factor
and found that the introduction of negative instances
increased Recognition achievement, If memory had been
introduced by remoﬁing the teaching instances before the
a&ministration of the tést‘series,chuld the negative
instences have pfove& asvuseful? "With memory™, perhaps the
negative instanoes Woulﬁ have oauséd cdnfusion; Both the
lecturs method (auditbry) and mbving pictures (visual), as
used in teaching, are a "with memory" type of présentation.
The usefulness ofbnégatife exampies ih a "with memory"
learning situatipm.should be determined before makingb
generdlizations from the laboratory results to ciassroam

procedures,

(b) Sex Differences
Is there any sex differenge in the type of learning

studied in this experiment and as suggested in (a) above?

(¢) Readiness to Generalize

In'fhe pfééénﬁiéiperiment, it was found that
negative ihstancag gaveian impetus'to caution, Test
responses were required, however, at Card No, 4 and Card
No, 8. If subjects had been allowed to wait as long as they -
pleased before they volunteered a Tesponse, the Recognition

aohievement curves might have been of a much different shape,
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 That is the 1nflusnce of positive and negative instances on
,reaalness te generalize? An ezperiment to answer this

question would 1nclua6 no compu*sorv trials like those of

hl° expe¢¢meﬁt and might incorporate several ar rangements

~off1aquances other than the aliternate positive and negative

arrangement,

r(d) Inegvract vaotbeses an& Achlevement

How does the number of prev1ou 1@corr@et trials
affect the Speeﬁ of - learnlng the eoncept9 - The enswer to
ﬁhlsbquastlan,has a direct bhearing Upon.ghﬁ amount  of

teaching that pupils should receive before they are required

%Yo try to selve problems,

 (9) Order and Erequenqy of Positive and Negatlva Instan@es

What are the prlnclples 1inkinm optimal achievement

Wlth order and frequenqy of p031tive and negative instances?
To determine the best crdez'_n which %o present the p031t1ve
‘end the negative examples, a number @f legrning satuatzcns

'shdulﬁ be prepared in each of which . theé crders of the

1nstanees can be erranged in & number of ways ﬁoncepﬁs such

as those used in the present experiment could be employed,

f(f) Maturﬂﬁy and Negatﬁve Inst&n@es

Eh;s experlment has shown ﬁhaﬁ 1n formulating concepts
un@er‘GXparimental conditions, twelva»year»ol& boys receive

assxstance from the introduction of negative instances, the

amount of asﬁistane@ varying 1ﬂverse1y with intelligence,
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The qaestisn'arisas as to the usefulness of negative instances
~at varying ieV@ls of meturity, Perhaps an immature miﬁ&,n@eds
negative instences more thén 5 mature mind does, On the
other hand, perhaps the smmeture are confused by negative
‘cases. |

M attack this problem, twoe groups of 180 subjects
each might be employed. Oﬁergroup might be made up of
Grééé‘On@ 36venuyear-olas, éﬁil@ ﬁhe other might be made up
.’of Gré&e'E1even's@venteenwyearnolas, EBach group should be
formﬁ& so that it cén"be.paire& for intelligence and then
split verticelly tc fomm two comparable experimental groups
 with mean I.Q. of 100 and range from 70 o 130, The subjects
should be such that they can be divided horizontally into
kthree groups of sixty‘suﬁjects, paired for intélligenme, the
three groups te have I.Q. rangas of 70 t¢ 90, 90 to 110, and
110 %o 130, resgeetivély.;,@omparisong of the results of
thesé gféu§§ shpﬁlﬂ pfoviae‘reliabls end enlightening

- information, I ¢
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A.P'P ENDIX.

_P-ROGEBURE (in detail)

On coming for his one experimental period, the
subject was given the following verbal instruction:

To establlsh rapport.

"Wbuld you. like to come over here? I have asked

;your teacher to let,you come to help me, You wbuld like to

do that, wouldﬁ?t ybu9 Here are some 1nterest1ng puzzles
for you to do, They are dlfferent from any ‘you have ever
done beforee I think you~w1ll like them. You like working

puzzles,'don’t YOu¢k I w1ll show you how %o do the first one°9

Subaect's 1ntroduct10n to the test 31tuation.

“I have here the picture of a Dax. NOW'you do not
know what a Dax is, nor have you ever heard of one, When

I tell you to, you. w1ll turn these cards overh ,(p01nt1ng to

'the teachlng pack which has been pléced face dowaward in

 readiness on the table). "Some are Daxes and some are not,.

The puzzle is to figure out what a Dax is., Turnm over as few

- cards as possible., The fewer cards you have to turn up

before you figure out what a Dax is, the higher your score

will be. However, the important thing is to get it right.
If you do not get it right the first time you can change
your mind and try again.®

(The subject is éeated to the left of the experimenter,



(i1)
The cards are placed face downward and in order from #1 %o

8, with #1 on top, and within the subjectts reach betwsen

him and the experimenter),
POSITIVE-NEGATIVE PRESENTATTION

"The first oard you turn over is a Dax. Now bturn it
. over aﬁd place it hére;“
- The cards were then turned over one at a time so that
_ ail 8 exemples Were exposed to the subject's view. As the
examples were turned over they were Dlaced in front of the
subject in two columns of four cards each with odd-numbered
(positlve) oards in the left-hand oolumn, and even-numbered
(negative) cards in the right, cards #1 and #2 farthest from
the subJect, and #7 and #8 nearest to him,

"Now turn over the next card (#2) and place it here,
This isvggi a Dax. As you turn over the rest of the cards
you will place the next one (#3, a positive instance) here,
- It will be a picture of a Dax., Thégnext card you turn up
»you will plaoe here, because it is not a picture of a Dax,.."
etc, ’ M

(Using this exact wording, the investigator leads

the subject to unqérstand that all‘examples in the left-hand
column WERE Daxes, and that EVERY iﬂstance to the right as
not a Dax.’)
| (Pointing to where the positive instances go:) *wWill

the cards you place here be Daxes, or not? (The experimenter



(1ii)

got the amswer that they WOULD be Daxes.) "The cards that
you place hére (indicate the place-Where the other column
would be) will they be Daxes, or nbt?“ (The answer was that
- they would NOT be Daxes).

(l.and 2 were then replaced on the pack and the
subject instructed as follows:)

NIy to Pind out whéﬁ a Dax is. Do not turn up any
more cards than ybu have,to0 Tell me as soon as you think‘
you know what a Dax i1s. Now go ahead and turn up the first
card, This is a Dax," |

(As soon as the subject thought he knew what a Dax
was, the experiﬁenter inStructed him as follows:)

| “Thevanswer that you are going to give mefnémrmay be
right orbit may be wrong. After you have given me your
answer you will be able to look through the rest of the cards,
If you are_right, when you see these cards you will not want
to change ydur mind, but if you are,wrong, probably these
cards wili make you want to. Don't be afraid to change your
mind, The important thing is for you to have found out what
ka‘DaxkiS," | -

(The responses on the Verbalization level were
'réoorded wordéforéwprd in the booklet, as already described).

(Taking the test pack, arranged in serial order, with
#l~on top and #16 on the bottom, the experimenter exposed
the cards in succession, instructing the subject to say

~either, "Dax™ or "Not Dax"™, The author noted errors mentally
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Sor if there were too many he remembered the rlght responses
instead of the wrong, or tipped the cards 80 that the cards
for which 1ncorreot responses were glven fell out of line
:w1th those. oorreotly named,' After the subaect had resporded
to every card in the Recognltlon test, circles were placed
~in the booklet around the numbers of the oards incorrectly
: named. Entry in the "NUmber _Wrong® oolumn was deferred untll
| the subgeot had finished the test and had left the room,
~ because suoh recordlng in his presence would have glven him
an. external clue to the acceptablllty of his responses )
(Giving the record booklet to the subgect, the

‘,experlmenter sald ) |
k “"Draw one Dax 1n each of these Squares" (pointing~to
‘the approprlate frames in the booklet) - wIfr you can, make.
eaoh plcture dlfferent from any other plotures ‘you draw, and
make your plctures different from any of these examples“
,(1ndloat1ng the p031t1ve 1nstances exposed on “the table)

| (After taking a samnllng of tge subject?s ideas by
Feach of the criteria, Verballzation, Reoognltion and Repro-
kduotlon, and regardless of whether the responsesmwere guccesg~
’ful or not, the subject was instructed to inspect the
: remainder of the teachlng paok )
| ~Your answer may be rlght or 1t may be wrong, I am not
allowed to tell you whloh. But the.rest of these cards will
’tellryou, If the rest of these cards makes you change your

vmind“es‘to;what a Dax is, tell me, Bach time you turn up a
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’card, say elther, YI thlnk the same! or I ohango my minde?,
.VOW‘turn up these cards,® o
‘ (If_after turning up aancard, the sﬁbjéot did not
_spontaneously say whether he had ohanged‘his mind or not, the
: exPerlnﬁnter asked him the questlon, "Do you think the same,
’or do you change your m1nd°" Thls forced the subject to make
. a deolsion ‘and to reveal a .modification of his concept on the’
‘oard at whloh he reoognlzed the change. )
(Test,attempts were made on any card at any time the
.subject Wished. In addition to these voluntary testings,
compulsory sampllngs were teken on Card 4 and Gard 8 even
~ though (1) the subject had already correctly:formulated the
‘ ooonoopt at the,throe leﬁels, and even though (2)khe thoughtk
he 4id hotkknow the concept.) | k |
(If after ex9081ng all 8 cards of the teaching pack,
the subJect was Still unable to make the successful general~
kization,ox the "Dax", the writer told the subqect what a_Dax
'Was.and showed»himothat oaoh positivg instance was a Dax,
f énd that each negative instance Was not a Dax. When the
‘experimenter was satisfied that the subjeot understood the
vfexperlmental situation, he presented to the subject the 8
:emmﬁmmmﬂ.mm%pw ) .
"Now that you have learned a Dax, you will be shown
somo more puzzles, This first one has been used just to show
you how to go about d01ng these others° If you do not under-~

stand any part of what you are to do, please ask me about it



(vi)
now, "

(After giving any necessary'explanations, the 8

experimental concepts were administered similarly.)
POSITIVE PRESENTATION

In the positive presentation exactly the same

instructions were given as in the positive-negative, except

that all the insﬁances in the teaching pack were positive,

“and a corresponding change of wording was necessitated.

As has been stated previously, careful precaution
was taken that the experimenter gave the subject no
indication as to whether his re3ponseé were correct or
incorrect° The subject was made to rely upon the eight cards

in the teaching pack to inform him whether or not his

'dondept had been acceptably formed. To give uncontrolled

external evidence on this question is to obscure one of the

chief contributions of the negative examples.



