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ABSTRACT

- The quest?on;asking‘behaQiOr of boys in grades 1, 3 and 5
was studieJ.‘ Subjects were required to ask questions whf&h would
permit them to locatg-a pre;glected “corréct” piﬁture,from a '
st{mulus display of 3" by 5" picture'cards. Pre and posttreatment
measurement of the number of questions requiréd to solve question-
asking proslems, and the_propdrtion of guesses and coﬁstraints
used ‘was taken. Pretreéfment.measﬁfement'suggésted~that these 3
dependenf variables weré gradefrelatéd. "The Solomon Four Group
Design was followed in the expe}imental précedure.r Préctice with
.question;askiﬁg tasks was proQided by two gfodps by pretreatment.
measureﬁent. ‘The other treqtments consisted of modeling, which
exposed s;bjects td a tape recording of relafiveiy efficient |
'question-asking and cgmbinéd praCtjce-modeling. Chf—sqyare analysis
s#ggested aﬁ association‘bétween the modefing treatmeht and the
proportion of quesses and constraints. Treatment failed t;_
Eeduce-the'number.of questiohs requiréd:fo reach solutioﬁ.
‘Folloﬁing practice, both- the proportion of’constraints 5hd‘thé
proportion pf guesse§ used differéntiated’betwéen grade | and
grade 5 grbupé. FolloWing combined practicefmoaeling, tﬁé
«prOpoftion of guesses used differentiated between grade and grade

3 §r0ups} Ccmpar}soh of the three treatment methods on each of

the depehdent variables suggested that only the propoftibn of



tonstra?nts used wég differentially affected by ihe three treatment
methods. At the grade 1 level the modeling treatment was most
effecﬁive. Both modeliné.ahd combined.bractiéefmodeling

treatments were relatively effective at the grade 3 leQel. At

the grade 5 level, no differences among treatments in terms of
constraint use was found. It was tgntative]y.cbncluded that

- modeling might prove a valuable teaching resource, although

further study of modeling parameters would be fequired.

Examiners:
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_CHAPTER 1
The Background of the Problem .

The Development of Classificatory Behavior

Classification, or ''the ability to recognize class identities
and to use them in gstablishing logical reiations” (valett, 1967,
Psychoeducational Program #48), has been déscribéd as Mthe |
'p;océss most central to conceptual behavior'' (Furth and Milgram,
1965, p. 3). The ability to classify underlies a wide
spectrum of.tdgnitive ﬁrocesses and permits the processing of
the éomplex contextS»encounteréd'in'everyday;situations. for
example, classificatory ability is.prerequisite to‘thé‘éppfétiation
of similarities'ahd differences and the separation of relevant
and irrelevant information (Anandalékshﬁy and)Davidson; 1970)f

Like.many other cognitive processes, thé ability to éla§sify
evolveg gradually. A synopsis of the develbpmént of
classificatory ébility within the context of the Stage Thédry_ )
‘(lnhelder and Piaget, 1958) may be}abpropriaté to the‘prgfgnt
study since many of the_éeported‘classiffcatqry studies'gre conné?ted
- with i#sues related to Piagetianltheory; | .

| é}age;ian research suggests that understéndings of clas;land

cfass ihtefﬁrelétionships are highly:rudimentary in preoperational .
subjeéts (Ginsburg and Opber, 1968) . Instead of forming gréupibgs '
indicative of sensitivity'to clasé_and ciass_membership, tﬁe
young cbild's groqﬁings are baséd on perceptual and egocentric

* factors. For examplé, the groupings formed by children in



multidimensipnél bléck-sorting tasks tend to bg randomly grouped
"heaps' of blocks (Vygotsky, 1962). Aé‘chi{dren grow oldef, their
ability té classify and group stimuli becomes 7hcreasingly |
sophfsticated. fhis incfeased categorizing ability is reflected in
exteﬁsive_changes in the syntax, or formal structure, of their
groupings, i.e., whether 6r not éll the mehbers bf thergfoup sharé
»é common attribute. The ability to base gfoupingé upon:the
_ atfributes of a.set of stimu]us elements differentiates
preoperational and concrete sorfings. For exémpie, in mlti-
dimensional block-sorting tasks, childrén_féém about seven or eight
to eleVenbor twelve‘years’of age teﬁded to produce‘groUpings
based on the'perceétual and.cdnceptual attributés of the blocks
’(Vygotéky, 1962) . _ |

| Mo#her and Hornsby (1966), Olver and Hornsby (1966) and
Da;ey (1968) concurred'in.descrfbihg agefrelated grouping trends
wﬁich demonstrated the major features gf classificatofy syntax
general[y reported in the literature (Flévef], 1970) . Hosher'and
-Hornsby presentéd six-to—eleven;year olas_wifﬁ a stimulus array
?consist}ng of c@lored ﬁfctures of familiar objects. Subjects.were
. instructed tbxselectAa éroup of pictures they considered to be’ |
ialike; subjects-then_explaiﬁed how each of the items'in the group
| were similar. There were féﬁ such sorting‘trigls. In Olver and
Hornsby's study, six-tb-éighteen-year olds:were required to.explain'
how sets of objecfs were alike. The inifia1 set:¢6h§isted qf

two items. A third item was then added to the initial pair, and



subJects were asked to indicate how all three were alike. The
same procedure was contlnued until there were eight -items. The
sets became increasingly diverse as objects were added. Davey's
procedure was essentially the.same aé'Mosher and Hornsby's, but
involved six-to-thirteen-Year olds from the island of Tristan de

Cunham.

\

. Mosher and Hornsby, Olver and Hornsby,and Davey all reported

that thematic and.complexive,groupings_occurred frequently in the

‘ concrete operatlons perlod _In thematic groupings, the elements

et

of- the group were xnterrelated |n ‘a story of thema,‘the same thema

~"did not Ilnk ail palrs of |tems. Complexive groupings seemed to

AR L e A R A S S

include two or three |tem§‘on“thewbasisgof equivalence or.
S o ‘ i : .

snmllar|ty Thesengroupings were nonexhaustive, i.e., they did not

SUBE_

include all of the avanlable stlmuius |tems possessnng the property

chosen as the crlterlon for group”membershlp,,MComplexuve~group|ngs

_were |nc0nSIstent, all group members failed to share the same

common property or’propertues. “Thematic grouplngs occurred more
bbfrequently among the younger‘subjects than did complexive groupings.
léoth thematic and complexive groupings declined in frequency with
increasing age.
As children advance into the period of formalfoperations,
-they seem to develop the ability to systematically abstract
sttmulus array element§7(Ginsburg and Opner, 1969); For example,
in multidimensional block-sortfng tasks,‘children formed groupingc
- which were both exhaustive and consistenti(Vygotsky, 1962). The

Mosher and Hornsby and Olver and Hornsby studies reported that



their older subjects used superordinate groupings almost exclusively, -
i.e., groupings in which all the objecté in the ciass shared one
or more common attributes. A substantial proportion of the
 superordinate groupings were conceptually based. “Mosher (1962)
suggested that a major factor underlying systematic abstraction
is fhe child's new-found ability to initiaﬁe ;onceptual'plans_and
appropriately transform them to suif thg requirements of the -
" problem solving‘task. | |

While develbpmental status is an ihportant'variable in~thé
development of classificatory behavior,uit'is nof the sole
deterhinant of the tYpe§ of groupings thaf wili be formed._ I;em ,

groupings are partiallyfdetermined by stimulus propertiés.

The Semaﬁtics of-Ciassificatory Behavior

'The Msemantics' of classification concerns the effects of‘
perceptual and conceptual stimulus attributes upbn subsequent item
groupinés (Olver and Hornsby, 1966). While the groupings of
younger children appear to be heavily fnfluenced b? the saliency
of perceptual cués; the élassificatory behavior of older children
is lérgely'conceptuélly orjented.‘ The attributes upon which |
cﬁildren's categorizations are based seem to ﬁﬁdergo an age-
related.perceptual-to-conce;tual shift. The most frequently studied
aspect‘éf this shift is the transition ftém colof-based_to form-
based grouping (ﬁitlef; Harris and Schaller, 1969y. Children
from_about three to six years of age tendéd to use colof as the

basis for their groupings; from about six years of age and on,
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form became‘dominant over color (Kagan and Lemkin, 1961; Mitjer,
Harris‘aﬁd Schaller, 1969).
Various explanations of the color-to-form shift have been
' suggestedy.'There would appear to be two schools of thought: oné
~ group suggesfed that age-related changes in thé meaning of stimuli
underlie the célor-form shift (Sigel, 1954), while others éuggested :
.that developmental changes in verbal ability underlie this shift
(0sgood, 1953; Kagan and Lemkin, 1961; Olver and Hornsby, 1966;
Reich aﬁd‘woolford, 1970). Sigel (1954) suggested that the
color-form shift reflected the development of inéreasing Sensitivity
to the conceptual.aSpects of objects and decreasing concern for
their perceptual characteristics. To te§t this hypbthesis, Sigel
had boys seven to eleven years'of agé form grou#iﬁgs of‘stfmuli
which wefe presumed to represent different‘levels of symbolism.
These sfimuli (toy objects, black and white photographs of the
rsame objects, and word names of the objects).pérmitted béth
lconceptually and perceptdally baséd groupings. Sigel reportedAthat
percgptual groupings declined while conceptual groupings increased
in frequency with age. He.concluded that concéptual meaning assumed
an increasingly dominant rolé-in classifiéation..
Several studies suggest that incréasing verbal ability ahd

the emergence of conceptually based groupings are~directly

related. Kagan and Lemkin.(1961) postulatea that with increasing
age, children tend to categorize on the basis of implicifly

applied labels rather than on the basis of physical qualities.
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Olver and Hornsby (1966) reached a sfmilar conclﬁsion, suggesting
that "from age six on, linguistic structufes increasingly guide
- what and how things will be judged alike (p. 84)." With increasing
age and Iinguisﬁié ability, a greater ;ariety of mediating responses
might be expected to become a§sociated witb familiar stimuli;
such mediation mighé be réflectea in classificatory tasks. Support
of this assumption is offered Ey Reicﬁvand Woolford (1970); who
reportea that'familiar>stimuli were qafegorized according to their.
.physiéal properties. Apparéntly linguistic expe?ience helpéd
deterhine the type of mediatjoﬁal procgssés which occurred.

The ﬁofe_general sorting and classifying gtudiés in the
literature agreeIWIth the‘color-forﬁ studies in Euggesting a
developmen;alvshift from percepthaily-k;sed to more abstractly
énd yerbally bésed classificatory.behavior (Bruner, Olver aﬁd
'G}egnffeld, 1966; Davey, 1968; Géldhan and Levine, 1963; Wenar,
Av1961). Mosher suggestéd thét'since the young child's groupings
appeared to be sensitive primarily to thé perceptual attributes of
stimul i, the_chjld‘would be unabie tq'arrivevaf a.éommon basis
for grouping objects Iacking obvious_perceptﬁal simf!arftyb(Mosher
and Hornsby, 1966)1 Groubings based on functional-similarity,
which WOuId require_conceptua]ly'based equivalences, might be
expected in older subjects.

A study conducted by Wenar (1961) confirmed this exbéctation.
Wenar studiéd the abi[ity of four;to;eight-year»o)ds to respond

conceptuadly. Subjects were first taught to fecognize a group of



target items. These items were then presented with>variations-in
color and spatial orientation. Only thé older subject$ equéted the
altered items with the'original targetﬁ.

To date there has not been sufficieﬁt research to demonstrate
the superiority of any one'ofvthe'suggested explanations of the

perceptual -conceptual Shif;.A o, m A

Question-Asking Techniques

A variéty“of indicator responses'are availéble for studying
cbgnitivg processes. . Questfoﬁ-asking fecﬁniqués afe amohg the
mos t intereﬁting.ofvthese methods. Several.question-askfng
technfquesAhave‘been‘developed‘whi;hhpermit fairly direct
inveﬁtigatfqn of children's problem solVipg (Efmas, 1970; Levine,
1966; Ngimark and Levine, 1967). For example, Bruner, Goodnow' and
Austin (1956) and Bruner, Olvér and Greenfield (l966) developed
qdestion-askiﬁg prqcédures which indicated the hypotheses being
tested and the §equeﬁce in which they were used. Their method
: requifed subjects to ask the experimenfer information-seeking
questions in order to prbvide inférmation nécsssary for problem
solufion. The sensitivity §f the Bruner question-asking tééhnique
to emerging forms of cognitive developmeﬁt has Been demonstrated by
. sevefél studies (Rigney, 1962; Olsen, 1966; Eihas, 1970);

Rigney (1962) showed pictures of forty-two reél ijgbobjects
to boys in grades'one, tﬁree and six. Subjects'plaYed a question-

’askingigame in which they éttempted to determide which one of the



stimuli,theiexperimenter had ‘selected as the target b? asking
information-seeking questioﬁs which the experimenter answered hyes",
“or '"'no". Rigney gfouped the quéstions into four categories,
. Constraints consisted. of questiéns_general enough to refer to
two or more pi;tures.A Specific hybotheseS‘Specifiedvparticular
pictures connected with previous~cohstraints or pseudoconstrafnts:
Guesses consistgd of specific Hypotheses unrelated_to previous |
 restraints or pseudoconstraints. Pseudoconstraints were phra;eq_.
like constraint questions, but referred tofonly one picture.

As an illustration of thése'four respbnse categories, consider
‘a stimulus eray consisting of pictures of the following items:
dog, goat, shirt? vest, jacket, truck, hammer, séw. The following
.seqﬁence of questiohs,'if obtained in é single questfon-asking
game, wpuld:consist of constraint, ;pecific hypotheses, guess and
'pseudoconstfa{hf~questions: f]s it a tool?" ''Is it a hamﬁer?“
"I's it the dbg?” ﬂlﬁrit something yéu'would use to cut Qood?ﬂ

Two general informatfon-seeking strategies emerged iﬁ the
Rigney study. One strategy involved constraint-seeking. Constraint
séekérs typically began their questioning with a general question
that groupéd a largé number of items info'two domains énd then

‘ . - . .

further ordered thevremainingvitems, narréﬂing in on the target
using further constraints. Constraint-seeking occurrea infrequently
ahéng fifo graders and éradualiy increased in freqUenéy with ége.

Constraint-seeking insured sufficient problem solving since gfther‘

-~



a "'yes" or '"no'" answer.prOVided information-to_the questi§né}_and.
reduced uncertainty. Bruner, Olver and Greenfield (1966) suggested
that since the cons;raint~user must imp&sé order over-the stimulds »
array, a_certain ahount of cognitive strain might be inyolvéd.'

I1f this strain became too great,vstrategies inleving'léss strain

would be used. : e v : i

ﬁigney reported “hypétheses-scanning“ to be a second and

»Iess‘efficient informafion;seeking strategy. Scanﬁers asked'a
series of unrelated quest}ons, with guesses predémfnating. This
strategy wasAused.almost exclusivély by grade one‘subjects and
declinéd in frequepcy with age. ‘Several p]aﬁsi§lé explanations of
_the widespread use of scanning among' younger Ehifdrén have been
sugéested. Mosher (1962) suggested that scanning réflectgd:the
young child's lack qf time perspecfive and his inabili;?»to forego
immediate graﬁification. Mosher also ﬁyéothésized»that sténning
involved littie cogni;ive strain_becausé the scannef needn't

‘organize the array under a conceptual schema. Bruner (1968)

, COmmented'on~the'young child's inability to Qse'negative information,
i.e., the expérinﬁnter répiies "no"! fo the subjeét's question.
Brungr suggesfed théf.while sqchriﬁformatjon is logically uséble,"
it is psychologically valueless. Inébflity to use negative
.information'ﬁight result in subjects tending to aim for 'yes"
(espghses. Scanning could bé used  to this end.

"Oléen (1966) used a mod}fied form of tHe Brunef'questioﬁ-

“asking'technique.r He pfeéented three, five and seven year olds

1



with a circuit boérd. Light bulbs were arranged on. the bqafd in a
mafrix pattern; some of thg bulbs would not ligﬁt. Subjects_were
_ pro?ided with‘two diagrams relating to the on-off p#eration of
the lights and were to determiqé which one of the two diagrams
described the apparatus. Their circu}t tgsting, which wag analogous
to'question-asking, invo]ved pressing the individual bulbs to see
whether they-woﬁld light. nThe three year olds teste& the circuit
board independently of the diagrams, while the five year olds
tested the matrix against the diagrams,soméwhat systematically.
The seven'yearioldsfselectively matched.key bulbs fo the diagrams.
Olsen noted that 'the compénent skills of mapping, locatiﬁg and
utiliz}ngvinfofmatioh chéﬁgé with the gro&tﬁ of ‘the child's powers
of representation (p.'152-153).“ Olsen suggested that his subjects'
performances represent | |
a development that bearg striking resemblance to

performance in earlier experiments--to the hypothesis

testing and constraint locating in Twenty Questions,

and to the progress from pure guessing, through

estimated gquessing, to constraint guessing in the

perceptual tasks. (p. 193)

A study by Eimas (1970) agreed substantially Qith(thg
ngney and Olsen findings. Eimas reporte& the development of three
succesﬁive stagesrin_the ability to use efficient ihformatioﬁ-’
seeking strategies. Suﬁjects in grade two used a guessing strategy
and employed few cbnstrafnts; subjects in grades fﬁur and six
used propbrtionatély féwer guesses and more cénsfraints. 'Adolescents

and adults were able to focus on‘ the solution using constraints

almost exclusively.



v -The.Rigney, Olsen.and Eimas studies would seem to suggest
that tﬁe development of information-seekiné ebilfty can be reflected
using_questien-asking techﬁiques. However, informatioﬁ-seeking
strategies may Be'dependent, at least in part, on other variaﬁles
such-as the specific stimulus material beieg studied, the type
' of~instrhctiops used, the modality fn-which the infermatioe is
presented and the coﬁelexity of the stihulus'array (Raganvaﬁd
Kogan, 1970). At present, ihsufficient_knowledge of the botential
effects of these factors'prohibits‘accurage estimation of their

influence and limits the extent to which the Olsen, Rigney and

Eimas findings can be meaningfully general ized.

Accelerating Question-Asking Ability

Several studies have suggested that children's cognitive
processing can be’facilftated by~trainjng procedures (Darhell,. 
1969; King, 1966; Nowak, 1969; Sigel-ahd Olmsted; 1967). For
example,‘researchrattempting to determine ;he effects of linéuistie
_trainihg upon the transition from preoperational to coqcrete operational
performance in conservation tasks reported that such training-
facilitated ;he encoding end decoding of informatfon and the ability
'te fecus on relevaet aspects of the task.(lehelder, Bovet, Sinclair
and Smock, 1566).. Relatively brief training periods.of a few
weeks in duration have enabled chfldren to‘formu!ate questions more

efficiently and readily (Suchman, 1961; Blank and Covington, 1966).



Imititative learning (mbdeling) and experience with item
groubings (practice) are two training pfoﬁedures which céuld be
:used in the classrooﬁ to accelerate therdevelopment of more
sophisticéted information-seeking strategies. |

Practice inAdealing with categorization-type tasks isb'>
. szeuried o Faeilifate the.developmeht of classifying ability.

Vafett suggeéted that;”experiehée in dealiﬁg wifh likeness or
differences inAmany varied'sequential learning‘situations providesl
the foundation for later deVel&pment of formal logical thought
(Valett,»l967, Psychoeducational Program #48)." Thg-“abifity fo
_recognize class identities and t§ d;e them inrestablishing
logical relatfoﬁships“'may be facilitated throﬁéh programs involving
the matching of identical elementg, or the categorization 6f
simi lar elements (VaTett, 1967} |

The ability to clas;ify may be acceleratgdrthroughAimitatfye
léarniﬁg. Debus suggested that modeling—mfght be an effective’
treatment method because |

the experimental prbcedures.emp]oyed in modéling

studies may be regarded as analogies of children's

everyday experience in which they observe

~ siblings and peers, as well as adults, receiving

positive reinforcement contingencies following

behavior that differs from the child's own

customary pattern (Debus, 1970, p. 23-24).

Modeiing might;provide a means of focusihg—the child's
attention on relevant types. of information (Grotsburg,jl969).
ﬁqdeling might also expose subjects to patterns df question- .

asking. Such exposure may be useful because
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questions exert an essential influence on the very
processes by which the child solves a practical
task, imparting to his actions a striving for a
. correct solution and imparting to the thought
procesi a definite direction. (Berliyne, 1970,

p. 971) .

The model can induce subjects to engage in new behavior
patterns or encbufage his use of specifié{behaviors already in

\

his repertoire (Gfotsburg, 1969) .



_CHAPTER l
Method -

Purpose and Relevance of the Present Study

w

The present study éttempted to accelerate the question-
‘asking performance of boys in grades one, three and fi?e,
Squects were shown a mﬁltidimensional stimuius‘array and were
to determine which one of the items the'ekperiment;r_had sele;ted
as the target. lhformatjon necessary'for solution of~thé probliem
was supplied by the expefimen er'i "n{s” or ""no'' answers to the
subjects' questions. As fh the MbsheI
the proportion of constraints and gu ssé : sed was expected to

R > : ,
‘reflect the.frequency of conceptua@ﬁi'o;§?§rceptua]ly_based '_
7 . h

‘information-seeking strategies. The

¢ Hornsby (1966) study,

: ta]rnumber of questions
required to reach solution was assu ' reflect the ovérall
efficiency of the.informatidh-seeki strategy.

Thé'effectivenesé of practice, modéling and combined
practicefhbaeling treatments was assessed. Practice consisted of
_pretesting subjects; there wefe several reasons for_expgcting
gainé following practice; Familiarization with the experimental'
task could Have_indﬁced‘aj“warm-ﬁp“.effecf{ Since fmﬁediate v
feedback was éroVided to a}l questioné, the practice condition
might have increased the possibility of ﬁubje;ts “learning-to-
learn''. = Subjects have failed in some concept-attaihment tasks
because éhey did not clearly’ﬁndersténd what solufiqn of the

problem would involve (Bem, 1969). Bem demonst?ated that providing.

- 14 -
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subjects Qith a symbolic représentétionAof the broblem
facflitated correct responding. Practice could have provided
such training. |

| The modeling procedure exposed subjeﬁts to relatively efficiéﬁt
question-asking. Thisrekposure could have provided éubjects with
labels that might have offered opporfunity for the.fécilitation of
more sophisticated groupings. As well, modeling éould have
suggested a variety of types of qdestioning. According to Dwyer
(1970), instrucfions direct attention and guide thinking toward
criterion:performénce.- The mddeling procedure might have-
provided additioﬁal instructions to subjects and enabled them io

focus on relevant aspects of the stimulus array. Both the practice

and modeling treatments were expected to facilitate subjects'

qdestion-asking performance. There was insufficient empirical

evidence to suggest which of the treatment methods would prove

" most effective.

The Experimental Design

An experimental design w;s required which could enable the
assessment of practitg, modeliﬁg and combinéd practice-modelfng
effects, as well as provide a comparatiQé baseline'along eaqh of
the three dependent variables. The Sqlomon,Four Group'DesignAwas
chosen as it could fulfill these fequiremeﬁts (Solomon,.|9h9;
Campbell and Stanley;.1966),‘ Tﬁe Solomon design is represented
in ngure 1. Subjects'in groups | and 2 were giveﬁ the p}éctfce‘

treatment, while subjects in groups 1 and 3 received the



GROUP

METHOD OF SUBJECT

PRETEST TRAINING POSTTEST
NUMBER ASS | GNMENT (PRACTICE TREATMENT) (MODELING TREATMENT)
1 Random 01 X N 02 ;
2 'Random 03 - 0¢
‘ 3 . Random - X 05
4 ‘Random - - 04
Figure-1.

Schematic Representation of the Solomon Four Group Design

9l



ﬁodeling treatment. The effects of modellng, practtce and’ comblned
. modeling-practice treatments were assessed by the method of score
comparisons suggested by Solomon and Lessac (1968). The effect
~of modeling was assessed by comparison of the pooled protest scores
in groups 1 and 2 (0 and 0 ) with posttest scores in group 3(0s).
The effect of practlce was determlned by comparing‘group 4 (06)
with group 2 (04). The~effect of combined practice-modeling
treatment was assessed by coﬁparing group 1 (0,) andAgfoup 3 (05)'

scores.

Subjects

One_hundrod and twenty boys ffom Morgareb Jenkins Eiementofy
School in Victoria, B.C. formed the‘sample. Ten boys‘from.each .
.of grades one, three and five were randomly»assigned to each of
the experimental groups. - Reported sex difforences in the development
of question-asking obility (Taylor, 1962) were avoided by usino
male subjéots only. The mean ages of grade one!‘three and ffver
subjects were 6.7 (SD = .52), 8.8 (SD = .84), and 10.9 (SD = .55)
yoérs of age. While school records could not provide'ao accufate
"estimate of subjects' socio-economic status, the principal and
-teachers concurred in suggestfng that the subjects were from a
predomnnantly middle-class, seml-manageraal background The
school staff estvmated that seventy-five percent of the subJects
) parents were employed ln either cuvn] service or merchand|2|ng

positions, while twenty percent were professionals, four percent



. were officers in the armed services and the remaining one percent

were laborers.

Postulates and Hypotheses

Assessment was made of the effects of grade level, treatment
methods, grade treatment interaction and the comparative effects

of the treatment methods upon each of the debendent variables.

' Grade Level and Pretreatment Performance

’The means of the‘pooléd‘group 1 and-2 pretest and group 4
scores were assumed gd be the best estimates of pretreatment
performance on each of the dependent variables at each grade.level.
It was hybothesfzed théf the numb;r of questions required to reach
solution and the proportion of guesses used would decline with
increasing grade level. The propoftion.of constfafnt usage was
expected_to incrgase with grade level. These hypotheses were
oﬁerationa]lf defined in the fbllowing manner:

(I)‘ in decreasing,fank, the mean number of questiqnsArequired
| | by subjects to reach solution would be ordered'grade 1,

Qrade 3 and‘gradeAS;

(2) in decreasing rank, the mean proportion of guesses wouid

'§é ordered grade 1, grade 3 ana grade 5; |
(3) in ascending rank, the'hean.proportion of conStrainfs would

be ordered grade 1, grade 3 and grade 5.



The Effects of>Training Procedures

It was antiﬁipated that each o% the prqctfce, modeling and
combined practi;e-modeling’treatmentS would significantly facilitafe
. performance; as measured on each of the dependent variabl;s.v |
It was expected that each of the tréatmént methods would be
, assoéiafed with highgr per%ormahce leveis amoﬁg thé grade three
and grade five>subjects than amdng theigrade one subjects; i.e.,
gr#de 3'andb5 performance wou|d‘involve_fewér questions to
solution, a greater proportfon of cbnStraiﬁts ana‘afsmaller

proportion of guesses.

Effects of Modeling

In order to assess the effécts of the modéling treatment,"
_scéres in grades 1, 3 and 5 were pooled and the pooled pretreatment
scores of groups | and 2 (0y and 03) were compared with the
posttest scores of subjects in group 3 (65) who received the
modeling treatment.v Subjects who received the modeling treatment,
. compared to pretested subjects in groups | and 2 we;e expected
to demonstrate the_folloﬁing facilita;ion'in task performance:
(4) signifiéantly fewer trials to reach éolution in three

,quést}on-asking games;

(5) significantly smaller proportion of guess;type‘questions;
(6) fsignificanfly greatef propdrtioﬁ of constrainﬁ-type

questions.



In-order to assess the ﬁossibility of grade-modeling
ihteraction, scores of‘subjects.in‘grédes bne, three and five who
had received the modeling treatment (05) were compared. The
following effects of gra@e levél were anti?ipated:

(7) grade-lisubjects would require a'significantly greater.
R number qf questions to reach solution than gréde 3 and
.grade 5 subjects;.
(8) grade 1 subjects would use a significantlf greater
proportion 6f.guesses than grade'3 and 5 subjects; 
1(9) grade 1 subjects would use a‘significahtly smaller

proportion of constraints than grade 3 and 5 subjects.

_Effects of Practice

In order to assess the effects of practice, the pooled
grédé 1, 3 and 5 scores of subjects who had received practice
(group 2 (04)) were compared with the scores of subjects who had
received none of the e*perimental freatménts (group 4 (06)).

Subjects who had recgived the practice treatment compared to
subjects in group 4 were expected to demonstrate the following
facilitation in task performancé: |
(10) significantly fewer trials to reach solution in three

: question-asking games;

(ll)‘ signifieaAtly smaller ptoﬁortion of guess-type questions;
(iZ) significantly greater proport{on of coﬁstfaint-type

questions,



In order to assess the possibilityaof grade-practice inter-
actioh; scores of subjécts in grades 6ne, th(ge and five who had
received the préctice treatment (04) were compared. The
following effects of gradé leveliweré anticipated:

(13) grade 1 subjects would require a signuflcantly greater

number of questlons to‘reach solution than Q;ade 3

and grade 5 subjects;

(14) grade 1 subjects would use a significantly greater

proportion of gdesses than grade 3 and grade 5

subjects;

(15) grade i subjects woﬁ]q use a significantly smaller

proportion of constraints than grade 3 and'grade‘5 '

subjects.

Effects of Combined Practice-Modeling Treatment

In order to assess the effects of the éombfned practice-
modeling treatment, scores in grades |, 3 and 5 were pooled and
tﬁe scores of'subjects receiving'both bractice and treatmeni'
(group 1 (02)) were compared with-the posttest scores of subjecﬁs
“in group 3 (05) who had‘feceived the modeling treatmént.

Subjects who had feceiQed the cohbined:practice-modeling treatment,
.compared to subjects in group 3, weré expected to demonstrate the

following facilitation of task performéhce:



(16).

(17)
(18)

Signific%ntly Féwer’trfals t§ solution in three question-
asking gamgs; |

sign%ficantly smaller proportion of guéss-type quéstions;
significantly greater broportion of constraint-type '

questions.

In order to assess the possibility of grade-combined practice-

modeling interaction, scores of subjects in grades one, three and

-five who had received the combined practice-modeling treatment

(02)"were compared. The following effects of grade level were

anticipated:

(19)

© (20)

(21)

grade 'l subjects would require a signfficantly greater
number‘of.questiqné td reach solution'than.gfadé 3 and
grade 5 subjects; |

grade 1 subjecté.woﬁld use a significantly greatér
proportioﬁ'of guesses than grade 3 and grade 5 subjects;
grade | subjécts would use a significantly:Smaller
proportion of'constraints than grade 3 énd grade 5

subjects.

The Comparative Effectiveness of the Treatment Methods

Groups 1, 2 and 3 posttest scores were takeh as indecies -of

the effects of each of the treatment methods. Pooled grade 1, 3

énd»S scores following each of the treatment methods were

compared. Lack of releQant empirical evidence prohibited the

anticipation of spetific outcomes regarding the relative

effectiveness of each of the treatment methods.



-Statistical Analysis

Three épccessive question-asking games were -played in
practice and posttest conditions. The ekperimenter rated subjects'
tape recorded questions as ”constraint”, ""guess'', or “other”.
The total number of questions to solution was ascertained. These
seore§ from each of the three gamesbwere pooled fo give one
rating of each 3 game sequence on each of the dependent variables.
Questions linking at least two itens were classed as constraints.
Questions unrelated to previous constreints and-referring to single.
items were scored as guesses. These'criter}a were applied to five
randomly selected iO-question samples of subjects' question-asking
§ames. Interrater correlations of ;86,'.89 and .92,between the
experimenter and two independent judges were obtained. |

The dependent‘Varﬁables failed to meet the assumpfions for
parametric statistical analysis. Variance heterogenity and a
disproportionately large number of zeros were found. Chf-square
analysis wes used to evaluate all hypotheeeé. The variables
considered in the X2 analysis were treatment grodpv(A), grade
level (B) and the frequency of responsee (C) categorized into
specific score categories (i.e., high and low scores). Pretreatment
response categories trichotmized the observed score distributions;
posttest score distributions were dichotomized at the medians.
Pertitioning of X2 contfngency tables followed the Sutcliffe
(1957) model. Chi-square total partitioning into XZAC{ XZBC'

" and x2ABC comparisons was permitted.



The total'X2 values were assumed to r;flect the degree‘of association
- between ;reatmehtvmétﬁods; grade levels and the frequency.of
observed scores. falling into each response catégofy. The'XzAC'
values were assumed to reflect the.degreg of.association bgtwéen
treatment method and response categories. The\XZBC values

were assumed to'reflect the degree 6f aséociation befween gréde
level $nd response cétegories.' !hteractidn between grade leQel
andvtreatment in aésociations with response category were indicated

by XZABC values.

The Question-Asking Task

Stimuli were_seleétéd from pictures of veal~}ife objé;tsvand
énimals found in the Peabody Pictorial Vécabulary fést (Dunn, 1965),
the Pictorial Test of Intelligence (Frencﬁ, 1964),kahd the
Picture Vocapulary.Test (Van Alstyne, ]561). Items were selected
for Fhe stimuiug arrays Bn the basis.of'information oBtained from
two pilot studieglinvolvingftwenty boys in each of gradés1l, 3 -
and 5 iq Sooke and Colwooa Elementary Scﬁools in British Columbia
School District'#62.: In these pilot studies, pichres were
presented to subjects p}ipr to their‘playinquuéstion-asking games.
Seventy-five easily-recognized itémsxindhéing minimgl gpistemic
curiési;Y'were selected by having subjects name éll of théA
stimulus items and having them indjqate which of.the items
"1ook funnY“, and which were thé "most fﬁn“‘and ther"leastvfunP

for them to look at. The seventy-five pictures were split into



three twenty-five'item_stimdius arrays. Each array included one

five~item set of each of five different conceptual reléﬁionships.
These cpnceptuafvrelationships,inc}uded similarity of color, form
and fdnctionr(ébstract, hdmogenous and relational functions, as

defined by Crager and Spriggs, 1969). e " .

Administration of the Question-Asking Games

One set of,prerecordgd'instfuctions was_uéed in each of
the four groups at all grade levels. All subjecfs were.shown and
asked to name‘éach of tﬁé stimulus i;ems to'which they would be
' expoSed‘durihg the study.. TheQ-were then told that the question-:
asking:game involved two rules?-squects were expected.to work
carefully and use as few questions as'bossibfe. Subjects then
an§wéred several questions tésting their comprehension of the fuies.»
4Three_subjects were eliminated bécause of failure at‘fhis point.

The fhree stimulus arrays are illustfated in Aphendfx B.'
Stimulus array B-1 was used in.ail practice gaﬁes, ar;éy B-2 was
used in the modeliné games énd B-3 in the posttest games. Each'>
qqestion-asking game;was_co$prfsed of three sﬁbsectiohs. 'Subjects
fifst worked with fhe 10 ubpermost items, then with fhe remaining
15 itemS,rand finélly with fhe.entire érray; l;éhs were in view
énly when in use. Target items used in éaéh bf the sp§§ections
were'randomfy selected and recorded on each subject'é protocol

prior to téSting. The sequence of instructions presented to



‘each of the four experimental groups is illustrated in Figure 2,

~ while the verbatum instructions are reported in Appendix A.



~ Schematic Representation of the Instructions

to Each of the Experimental Groups.

Presented

- Procedure ;
; Picture Explanation Comprehension : »

Group ldentification of the Rules of the Rules . Pretest Model ing Posttest

1 % X X X ¥ X |

] , -
2 X X X X - X
3 X X X - X X
4 X X X - = X

Figure'z

L2



CHAPTER 111
Results and Discussion

Pretreatment Performance

An initial ;oncérn was-to §est for the,association-betWeen
grade level and quéstion-asking:perfqrmance. A§ indicatéd in'
Table 1;:the mean number of questions to solutipn‘and the mean
proportion of constraiﬁts and gﬁéSseS'qsed'in groups 1, 2 and 4
prior td treatment were considered for each of the gra&e levels.
It was%Hypothesized (hypothesis I)'thaf,the mean nﬁmber of’
questions required fo reach solution wguld deciine with age.
Téble 1 offers.suppért fér this hypoth Sis, indicating that the

- mean number of questiops to soluti¥nfdedreased from grades one

" to five. The number » 3 and 5 subjects using a high,’

s'indicated -in Table 2.

¥n between grade level and

number of questions to solution omputed, and the XZ_values

are reported in Table 3.
The number of questions asked differentiated between’the
gradé 1 and 3_g}oups,'while,the‘nUmber of questions asked by
gréde 3 aﬁd grade 5 subjects did not differ significantl}.‘ As
indftated in Figdfe 3, the.number of subjecténusingra low number
“of questions increased with grade level, thle the numbér df |
subjects using a high nuﬁbér of questions declinéd with age; The
errall pretreatment qhestion-askfng:efficiéncy, a5>hea§ufed by

" the number of questions required to reach Solution, increased



with grade level. This finding is consistent with the age-

efficiency. refoTSEEhtps reported by Elmas (1970)  Mosher and

(/('LHornsby 1966) and Rr;;e;N(1962)

Pt

pIE s concern was to determine whether the mean pres

treatment proportion of guess usage weuld decline with grade

\

level, As'indiceted in Tablevl,-the:prOportion of gnesses used
decreased from grade 1 to grade'S. The number of subjects dsing
high, medium:and low eroportions of guessesvin«gredes_l, 3 and
5 (Table 2) were cohpared with X2 analysis. As‘indicated in Table
.3, an overafl association between grede level and proportion of

. guesses was found. Further partitioning'revealed that the :_
prqportion of guesses nsed differentiated betneen grade~i and
both grade 3 and 5 groups. The grade 3 and 5,prop0rtions,did not
differAsignificantly. Figure 5 indicatee that the numbereef
subjec;s using a low pronortion of quesses increased with grade
level, while the number of subjeétsAusing a medium prdportion'-
of -quesses remained relatively constant ecress the'grade ievel;.

" High proportions of.guess usage declined with grade level.—The_

dlrect relationship between grade Ievel and the proportlonate

o AT A e

et

—~— SRS R

use of guessnng as an nnformatlon seeklng strategy found |n the

present study is consnstent with the Elmas (1970) Olsen (1966)

-

I

\\‘““ﬂagﬁer and Hornsby (1966) and ngney (|962) Tresults.

<;\\M;ww - A thlrd concern was to determine whether the mean

i

pretreatment proportlon of constraint’ usage would |ncrease wnth



‘grade level (hypothesis 3), As indicated in Table 1, this hypo-
thesis was supported. High,‘medium and low proportions of ;onstraintv
use are reported in Table 2. Chi-square analysis indﬁcated an
overall association between propertion'of eonstraint usage and
grade fevel. Further X2 partatlonlng suggested that ‘constraint

usage dlfferentlated between the grade 1 and both the grade 3
and grade 5 groups (see Table 3). The proportion of constraints
used in grades 3 and 5 did not differ stgnvflcantly The number
of subJects using a low proportlon of constralnts was hnghest inA
grade 1, and declined with grade level, whlle medium and high

'proportiona of constraint'use fncreased with grade JeVel.

The proportlon of constralnt use, like the proportlon of

R S e e ety e T
guesses and the number of questnons to solutaon, appeared to be an

B ———— T s R
age- -related measure. The consnstency of the pretreatment

e

performance with the Titerature adds support to the efflcacy of

the ise of these dependent varlables in further deveIOpmenta!

study.

Assessment of Treatment Methods

A second general concern was tp assess the-effects of the
practicet modeling and combined practice-mddelfng treatments
upon each of the dependent variables, It was anttcupated.that
each of the treatment methods would ssgnuflcantly faculltate

‘performance on each of the dependent variables as andacated by



TABLE 1.

Pretreatment Means and Standard Deviations for Grades One, Three and Five for Each of the
Dependent Variables.? . : :

.

GRADE || - NUMBER OF QUESTIONS PROPORTION OF PROPORTION OF
LEVEL -TO SOLUTION - CONSTRAINTS USED ~ GUESSES USED
M L s . M " sD . Mo SD
1 27.83 . 11.89 2 .19 7 .37
3 22.70 " 6.58 22 - .20 .39 . 43
5 21.53 7.23 .37 .26 C.29 o)
a .

Based on pooled group one, two and four scores

It
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‘TABLE 2

'Number of Subjects Categorizcd by Grade Level and

Dependent

Frequency of Scores on .Each of the
»Variables.a ‘ &
DEPENDENT SCORE o GRADE
VARIABLE i CATEGORY ! 3 S
Number of - "High (26-60) 15 9 8
Questions to Medium (19-25) 10 1 i
Solution tow (0-18) 5 10 14
Total 30 30 30
Proportion of High (.4=1.0) 3 ) 16
Constraints Medium (.02-,39) 7 12 7
" Used Low (.0-.01) 20 10 7
Total ) 30 30 30
Proportion of High (.4-1.0) 21 g 6
Guesses Used Medium (.02-.39) 7 9 6
Low (0~.01) : 2 12 18
Total 30 30 33

a

Based on pooled group 1, 2 and 4 pretreatment scores.

43
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TABLE 3

Chf—square Values® Obtained Com
of the Dependent Variables.

paring Grade Level Sﬁores 6n Each

|DEPENDENT . ,
‘ VARIABLE COMPARISONS X? df P
Total Group 7.49 b NS
Number of Grades 1-3 3.21 2 NS
Questions Grades 1-5 6.61 2 .05
Asked - Grades 3-5 1.19 2 NS
Total Group 18.95 it .01
Proportion of Grades 1-3 6.92 2 .01
Constraints Grades 1-5 15.15 2 .01
Used Grades 3-5 4,51 2 NS
Total Group | 14.89 h .01
|Proportion Grades 1-3 12,19 2 | .0l
of Guesses ‘Grades 1-5 21.21 2 .01
Used Grades 3-5 2.40 , 2- NS

a

Based on pooled group 1,.2 and 4 pretréatment scores.




20 24
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Frequency of Su bjécts
12

Grade Level

— High Number of Questioné (26-60)

W Medium Number of Questions (19-25)
ssessemcmessssees oW Number of Questions (0-.1_8)
Figure 3

Subjects in Grades One, Three and Five Categorized
by the Number of Questions Asked Prior
to Experimental Treatment



‘Subjects

Frequency of

20 24

16

12

8

1 3 5

Grade Ievel

o ————— High Proportion of Constraints (.40-1.0)
Medium Proportion of Constraints (.02-.39)

Low Proportion of Constraints (0-.01)

Figdré 4

Subjects in Grades One, Three and Five
Categorized by the Proportion of
Constraints Used Prior to .
Experimental Treatment
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Grade Level

 E——————— High Proportion of Guesses (h 1. 0)

| ————— Medium Proportion of Guesses (.02-.39) -
J Low Proportion of Guesses (0-.01)
Figure 5

SubJects in Grades One, Three and Five Categorlzed
by the Proportlon of Guesses Used
Prior to Experimental Treatment



the superior performance of subJects following treatment,Acompared
to untreated subJects. As suggested by Solomon and Lessac (1968)
'the posttest scores followung practlce modellng and combined
~practice-modelsng,treatments were compared, respectlvely, to the
posttest group hrscores,'precreatment,scores in pooled groups I
‘and 2, and oOSttest group 3 scores.' Contingencydtables (Tables

L, 5 and’ 6) report - the number of treatment and comparison group
:‘subJects usung high and low numbers of questlons and proportions
~of guesses and constrannts._ Cht-square values ‘are reported un
Table 7. The X2 total values were assumed to reflect the degree
of-association between-treatment method, grade level and.the
'.number of subjects uhose responses fell-fnto high and low response
categoriesr' Four X2 cotal ualues'reached-sfgnificance,tsuggesfing“
_an association between the'proportion of,constraints used}
Following'both‘the»modeling and practice treatments, and the
oropor;ion‘of guesses used following modeling.and combined practfcev
modeling treatments. Each of these_xz.total values were |
parti;ioned into Xz.treatment comparisons, which were assumed

.to reflect the'effects of each of the treatment methods. Gradedﬂ
i, 3'and‘5 scores were pooled; and X2 treatment comparisons were
based on the numner of subjects whose‘scores.fell }nto hfgh and

low reSponse-categories in the treatment~and comparison groups.
Chi-square treatment compariSons were used to evaluaternypotheses

4, 5,6, 10, 11, 12, 16, 17 and 18. Three X? treatment values
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reached}significance, suggesting an association between the
propoftioh of guesses (hypbthesis 5) and constraints (hypothesis
6) used following modeling. The pfoportion_of constraints used
also differentiated between cémbined prac;ice-ﬁode]ing and
modeling groups.

Comparison of the percentage of constraints used by comparison -
(i.e., pretreatment perfbrﬁance_in poo]éd groups f and 2) and
modeling groubs revealed that only 32% of the‘subjeﬁts inAthe
comparison gfoup used a high proportion of constraihts{ Compared
to 90% of thé subjects in the modeling group. ‘Sixty-éight
percent of the subjects in the comparison group'uséd a low pro-
portion of constfaints, ﬁompared to 10% in‘the mpdeling group.
Combarison of ;hg pfoportion of guesses used by subjec;s in the
comparison (i.e., booled pretreatment scores in grouﬁs { and 2)
and modeling Qroups jndicated'that 64% of the comparison Qroup
used a high proportion of guesses, compared to 24% in the modeling

- group. Thirty-six percent of the ﬁomparisonvgroup subjects.used

a high propor:fdn of guesses, compared to 762 of_the model ing.

Tﬁe combined practice-modeling gféUp used fewer constraints

' than‘the‘comparfson group (i.e. modeling group). Sixty-six perceﬁt

of tﬁe éomparison group subjects used a h}gh broportion of
‘constréints,vcompared fo 33% of the qémbihed practice-médeling
group. Only 33% of the compérison group'subjegts_used"a low
proportion of cénstrafnts, compared with 66% of the practice;

-modeling group.



It is interes;ing to note that treatment failed go»ihcrease
question-askfng efficiency, i.e., the.humber ofquestions required
to reach solution. Presumably, the-respectiﬁe in;rease ahd'decrease
in the proportiqn of cohstfaints and guesses used following the

-modeling treatment reﬁresents an increase in the overall efficiency
bf subjects' information-seeking stra;egigs; subjects used
relatively few tests of dis;}ete hypotheseé; fns;ead grouping
piétures and asking questions about these groups. The total number

of questions used did not reflect this refinefd information-seeking’

strategy. In previous research, study of sequence of questions

asked suggested to Mosher a ) that ''narrowing"

differentiated between yo

Nérrowing refers to yhat one dan do having established -
some .prior constraint--particyTayly whether one asks
a further constraint question ifts to hypothesis
testing.  The older children more likely to
narrow the remaining possib,
constraint questions, whereéas/the eight-year olds
' tended to leap immediately to specific hypotheses
(p' 9])~
Narrowing might explain why the number of questions to solution
required by the younger children seemed independent of increased
proportions of constraint and guess usage. Mosher and Hornsby
(1966) also suggested that older subjects 'consider specific
hypotheses inelegant. They prefer pseudoconstraints to
_such a degree that sometimes pseudoconstraints replace out-and-.-
out guesses, even when specific hypotheses are more efficient than

constraints (p. 92)." Such misinterpretafion of the “rulesﬁ'could,

have prohibited increased question-asking efficiency among Mosher



and Horn;by's older subjects. It is possiblé that question-asking
efficieﬁcy in tBe present study‘was affectea by factors suggested,-
by Mosher and Hornsby. This might account for the apparenﬁ
indebendence of.the number -of queStions ﬁo solution and constraint
and gquess usage. | | |
WHi]e the practice treatment familiarf;ed sub jects with

the question;askfng task and the.modelfng treatment ekpbsed
subjects to relatively efficient'questioﬁ-askihg; subjects were

not taught how to-transférm tﬁese training expérienﬁe;~into ef%icient
ﬁuéstion-askinglstrategies{ .The posttreatment efficiency gains-
repo}ted in Fhe Iiteraﬁqre differ from the treatmént_methods qsed
in the present study in at least two ways. Efficiency~§;ins |
typically require extended training_(Biank and tovihgtdn, 1966)
‘or the provision of information-seeking strategies which éssure

efficient processing (Klausmier and Mienke, 1968).

Treatment X Grade Interaction

A third generai concern was to assess the poﬁsibility of
gfade-treétment interaction. It was_hypothesizea (hypothesis
7, 8, 9, 13, 14, 15, 19, 20, 21) that the perfofﬁaﬁce levels of
grade 3 and 5.subjects woqld berhigher than grade 1 levels. More
specifically, foflowing each of the’practice, modeling‘and pracficé-
modeling fréatments, it was éxpected_tha; grade 1 subjecfs Qould

require relatively more queStions to reach solution, and would



'TABLE 4
Number of Subjects Categorlzed by Number of Questions Requured to Reach Solution Following
.. Practice, Modeling and Combined Practlce-Modellng Treatment Nethods, Compared with
- leferentlally Treated Groups.a s

5 7;scores in groups 1 and 2, posttest group 4" and posttest ‘group 3 scores.

g e : : : Grade
Treatment | Score . .. ||~ 1o iR o a3 5 :
Method Category . [|Comparison = Treatment | Comparison = Treatment | Comparison . Treatment
“|Modeling « | High (23+) 13 6 10 b . 7 -5
Low (0-22) |[ 7 K3 10 -8 13 .5
| Total || 20 10 20 - VlTB ,7 420 0 ‘
Practice |High (22¢4) || 5 6 . 6 4 6 2 =
: Low (0-21) 5. 4 L 6 Sk 8.
. . - y ¥ . 1
» Total || 0 10 10 10 e T T 10 '
[combined | High (214) || - 7 7 4 5 " g 3
Practice= | Low (0-20) [} . 3 3.0 6 5 4 7
Modeling L e F e L A i . Cfal
. Total 10 10 ~10 10 i0 10
a

Assessment involved the score comparlsons suggested by Solomon and'Lessac (1968) Posttest
. scores following modeling, practice and practlce-modelxng were compared to pooled pretreatment



. TABLE 5~

“Number of Sub]ects Categorlzed by the Proportion of Constraints used Followlng Pract-ce,'
Modeling and Comblned Practice-Modellng Treatment Methods Compared ‘with Differentially Treated
Groups a. 3 : " : ; i

: Grade
Treatment - | Score : fnedea ] ] e 03 TR S B R e BT e
Method . Category . Comparison ... Treatment Comparison: Treatment | .Comparison. . Treatment
|Modeling  [High (.34+) || o0 Lo ) T R e e s 1T M0 10
: Low (o 0-.33) 20 alie EEL el - ToaE 00 e 2k 00
YTotal : 20 e 10 ‘ 20 St *J'TB :{ : ";;'56 g .10
- |Practice | High (.344) | 5 1 37 5 7 "8 '
: . Low (0 0" 33) 5 - 7. 5 3 2 i
_Total 10 10 10 . 10 10 ¢ 10 :
Combined | High (.56+) | 6 - 2 B o3 7 5
Practice- | Low (0 0-.55) 4 8 ) y 3. 5
Modeling —t D i et e A
i Total 10 100 10 - 10 - 10 10
a #

Assessment involved the score comparlsons suggested by Solomon ‘and’ Lessac (1968). Posttest scores
‘following modeling, practice and practice-modeling were compared to pooled pretreatment scores in
1-_groups 1 and 2, posttest group 4 and posttest group 3 scores. :



TABLE 6

.Number of Subjects Categorized by the Proportlon of Guesses used Followmg Practice, Modeling -
and Combined Practlce-Modelmg Treatment Methods COmpared to Differentially Treated Groups.a '

3 Grade
Treatment | Score ‘ 1 3 o s 5 -
- Method Category Comparison . Treatment ' | Comparison . Treatment . Comparison.  Treatment
) ‘ Modellng High (0.09+) 19 4 12 0, 14 3
R Low (0.0-.08) 1 6 8 10 6 7
. : e v ol e G Gy e
Total 20 10 20 10 20 0
‘|Practice 'High (.28+) 7 8 5 4 ] 2
- = Low (0.0-.27) : 3 2 5 6 6 8.
Total 0 0 ITJ : 10 10 10
Combined ' | High (.56+) 6 9 1 R 53 6
Practice- | Low (0.0-.55) 4 1 9 7 7 N
Modeling - ‘ . ; Sl al: e i 5 4
M Total 10 10 10 10 10 10
a
. 5 ~ Assessment involved the score comparisons suggested by Solomon and Lessac (1968) Posttest .
P ! B ~scores following modeling, practice and practice-modeling were compared to pooled pretreatment .

scores in groups 1 and 2, posttest group 4 and posttest group 3 scores.,‘

& -



TABLE 7

’Partltloned X Values for Each of the Dependent Varlables Followlng Practice Modellng and Combined Practlce-Modellng Treatment

e ‘ e ‘ ) DEPENDENT . VARIABLES
TREATMENT]| - - . : iy : : : i : :
METHOD . NUMBER OF QUESTIONS TO SOLUTION . ' PBOPORTION OF CONSTRAINTS USED _ PROPORTION OF GUESSES USED
* . Source X df P || . Source | %% Jae| el source B GE
Modeling || X2 totat® | 7.4} 5 |ns || x* total® S 46,52 | 5 | .00t || x2 total® -~ . l32.16, | 5 | .001
: ;xg treatment 4 0.13.1. 1 |NS AXZ treatment Co|2k.95 fr o 001 X5 treatmentb 10.27 |+ .01
X* grade® ' it iy 4,36 { 2 NS X% grade® . : 17200 2 L0001 [ XS grade© o d 14.48 | 2 | .001
v,xg‘grade x treatment 2.95 | .2 | NS ||. X7 grade x treatment | b5 12 1 NS X2 grade x treatment? 7.39 {2 |.05
|Practice” X%ftotala 5.16 | 5 |ns || X* total® g 1134167275 11405 xg total® B 19480, | 5l NS i
ol Xz treatment 1.06 1 I'NS X% treatment.” S oT100,000 [ 1 | NS *XZ‘treatment ; o 0.06 1 NS
X5 grade® g | 0:96 |2 [Ns X, grade® ] 8:96 12 7| .02 5| X5 grade® : g | 840 12 }.05 s
ol x4 grade x treatment 3.04_ ] 2 INS || X% grade x_treatment 4,20 2 | NS X% ‘grade x treatment 1.14 2 NS ¢
g i : : . '
Combined 2 e e e 5 A : e y y ot s ) .
Practice- || X, total® | 5.37 | 5 |Ns || x5 total 10076 |35 NS ) K otal 2 : 16.60 |5 | .01
- |Modeling X5 treatment - 0.06 | 1 INS X, treatment IR B -1V A B R B X5 treatment : 3.28 |1 NS
Treatment X2 grade d 3.36 | 2 -|NS X, grade 45 17612 NS X grade? . g 12,19 {2 | .0}
Nt s X® grade x treatment 1.95°| 2 NS’ || X" grade x treatment -~ {2.33 |2 |NS Xz_grade x treatment | 1.13 |2 |NS

: Chn-square total assessed the degree of assocuation between treatment method grade level and frequency of subjects whose scores fell"
cinto. high and. low response categories. D i ) AT S, g : (AP FEe '

b e e R RS , , : : : . :
_Chi-square treatment pooled grade I 3 and 5 scores and compared the number of subjects whose scores fell into hlgh and low response
categorles following treatment compared to dlfferentially treated subjects. The method of score.comparison suggested by Solomon.and

Lessac (1968) was used : ; : o z : . ier 5

- "d : . e, ; ey : i T gy o - i
~"Chi—square grade valuesﬁwere derived by comparlng,the pooled. treatment and comparison‘group scores at each of ‘the grade levels.
Chl-square grade x treatment values were: used to assess. interaction between grade leve] and treatment method in assocnatlon with high

and low response categorles. L e e He S TR o Pl S R e CTR L R L T :
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Median Constraint Proportions Used by Grade One,
Three and Five Subjects Following Treatments,
Compared to the Pooled Pretreatment®
Proportions
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Based on pooled group 1, 2 and 3 pretreatment scores.



use a smaller proportion'of constraints and a greater proportion of
lguesses. These assumptlons were assessed by comparing the

various posttreatment scores from grade 1, 3 and 5 groups on each
of the dependent variables. As fndicated in Table 7, there was
only one sngnlflcant grade X treatment value, thls overall

value was used to |nd|cate an :nteractlon between grade Ievel and
the modellng treatment in association with high and low categoraes
of.guess usage.

However, grade 1-3, 1-5 and 3-5 comparisons of each of the
dependent'variablesrfolldning each of the.treatment methods indicated
~several'grade X treatment interactions. Followfng the practice
freatment‘ both the proportlon of guesses (X = 5,00, df = I,

p €<.05) and constraints (x2 7 27, df = I, p <.01) used differentiated
between grade'j and grade 5 groups, providing partnalvsupport for
hYPOtheses 14 and jS; Following'the combined practice?modeling
treatment (X% = 5 20, df = 1, p <.05), the proportlon ‘of guesses
dtfferentlated between grade 1 and grade 3 groups, providing partial
support for hypothesns 20.

Assessment of thevrelatiae effectiveness of the 34treatment
methods on each of the‘dependent,varfables suggested grade X
- treatment interaction in the associagion of fhe medeling treatnent
and;eqnstrainf usage. Figure 6 combares'thé*pestfreatment proportionI'
of constraints‘used fdllowing_eath of theftreatment methods. Only

the.modeling treatment seemed to be effective at;the grade 1 level.
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,Pbst-hoc compéfison of the number of subjects using high and low
proportions of constraints follbwing modelfng and combined pfééticé-
hodelfng treatmenfs suggested the Superiorify,of the modeling
treatment (X2 = 5.05, df = i,‘p <.05). The effectiveness of the
praétice‘and combined practice-model{ng freatments increased with
grade level. Post-hoc comparison of modeling and\combihed'practice-'
mddeiing groups at the grade 3 level suggested that the proportidn
of éonétraint use was higher following modeling than it was
fo)lowfng combined practice-modeling (X2-= 10.76, df = 1, p <.0\),
It should be noted that these bost-hoc anélyses may have ;aised
the probability‘of alpha_éffo}, and consequently only tentative
:in;erpretati;n of these findihés,is posSible. |

| The relative effectiveness of thé mbdeling tfeatment at the
grade 1-and 3 levels may be related to thg differences in hodel-‘
subject informatidn-seeking sopHistication. All subjects given
the modelfng treatment were éxposed toréfficient.quéstion-asking
gamés pféyéd.by‘a>grade 3 boy whd had»béen given extended question-
asking training. Since older ;hildré;;(Bandura and Kﬁpers, 1964)
of the same sex (Lippitt and Lohman, 1965) demonstrating high
competénce (Rosenbaum‘and Tuéker, 1962) are "likely to command
"more attention and to serve as more influential.sourCEs of social
beHavior than models who ]ack these qualities' (Bandura, 1976,
p. 136), gradé‘S,subjects may not have attended to or'at;empted
to emulate the mOdeledrquéstion-agking gaméé to thg same extent

as subjects in gradeé 1 and 3.



- Further study’wﬁujd be requifed to detefmine the cause of
the significant performance &ifferences following combined practice-
mddef?ng and modeling treatments. Thése diféerencés may be related
to several.%actors. For example, the combined practice-modeijng
treatment was more time consuming éna may have resulted in a fatigue
effect. Again, practice may have induced a ”setﬁ,‘reducfng |
. subjects' ébility to attend to relevant.aépecté of the model's

performance.

Grade Comparisons

The X2 total valués'reported in Table.7 were partitidhed into
VXZ grade comparisqns.’ The-X2 grade comparisons pooled treatment
and‘compa(ison groub scores and compared these scores at each of
the graderlevels (See Tables 4, 5 and 6). fhese'grade values were
aséumed to reflect tﬁe degree 6f association between grade level
and observed response categories. As indicated in Tab]e 7, five
X2 gradeicomparisons reached significancg; subsequent partitioning
into grédé 1-3, grade 1-5 and grade 3-5 comparisons resﬁ]ted in
6 valdes which reached significance. |

Chi-square cpmpérisén of the péoled model ing and comparison
'Qroups suggested that the gréderl group waé-asso;iated Qith a
signifiéan:ly lower propdrtion of constra{nt use-than efther the
grade 3 (X2 = h.51, df = 1, p £.05) or grade 5 groups (X* = 15.00,
df =1, p <.001); Comparison of thé pooled modeling and. comparison

group scores suggested that the grade 1 group was associated



with argignificantly greater propoftion qf guess use tBan either the
grade 3 (X2 = 6.86, df = I,Ap <.01) or the.grade.S'group (X2 = 11.32,
- df =1, p <.00i).: Chi-square,aﬁalysis of the pooled practice and
comparison group;fsuggesteq that the grade 5 group was associated‘
with a significantly greater proportion of constréint use thén the
grade 1 group (X2 =6.42, df =1, p <.02).V Chi-square comparison
- of the pooled combined practicé-modeling and comparison groups
suggested that the.gradé I'group‘was associated with a_significantly
higher proportion of guess use than the gréde 3 group (X2 = 16.02,
df = 1, p<.0l). -

fhe pattern'of X2 grade comparisons ébtained would seem -
to suggest thét grade level and fﬁe sophistication.of information-

seeking strategies (as measured in terms of constraint and guess

use) are directly related.

Comparison of the Treatment Methods

The7final'general concern was to assess the relativé
‘effectiveness of the three treatment methods. Pooled grade 1, 3
and 5 scores following practice, modeling and combined practice-
modeling treatment‘methbds'were4c0mpared on1each of the dependent
variables. One X2 value reached significance (Xz'é 9.17, df = 2,
pb<.02),‘sug§esting an association between the proportion éf
_constraints used and the treétment methods. Subsequent X2

partitionihg of this value suggested the superiority of the‘post-

AR



modelingkperformahce comparedito pgfformance:following the combined
practice-modeling treatment.(x2 = 3,88, df = 1, p <0.5) and compared
to perfqrmanﬁe following-fhe practice treatment (X2'= 7.33, df = I;
.P<.Ol) ($ce Table 8). As indic;iéd in,?igure-B,'thg median |
‘proportibn of'coﬁstraint us€ was higﬁest fdllowingithg modeling

- treatment, and at a lower levefffollowing the combined practice-
modeling treatment. Constraint use F6lIowing the practice

treatment was higher than only the pretreatment level.
Conclusions

The resufts of the tfeétment cbmparLsons héye soﬁe implications 
fdr-the classroom'situation; The comparative effectivenQSS'of
the modeling treatment in accelerating informatiqn-seeking‘strategies
lendé support to the proposed use of imitatiQe learning as a
teaching resource (Lippitt and Lohman,‘1966). Two instances in
which suchitraining may be'uséful.inCIudé the acceleration of
classfficatory skill in remedial work and improvement of the
quafity of*question-asking, i.é.,_inquiry training. ‘thle modeling
is befng used in classroom settings with apparent success in
other countries (Bronfenbrenner, i962), it is used infrequently
_in Canadian schools. Eduqétors might fecbnsider a stateméntAmade
by Lippiti and Lohman (1966), which suggests'that: |
| We may not be making the best.use ofvthé powerful.

educational resources represented by cross-age

relationships among children. It is an observed

fact that children, with proper training and
support from adults, are able to function
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effectively“in the role of hélpers-and teachers
of younger children--and that the older children
- find this type of experience meaningful, productive

and a source of valuable learning for themselves

(p. 113). '
Experimental study of modeling in classroom situations would be
~required to enable educato?é to evaluate the role of modeling in
classificatory and inquiry-type'training. Among the important
modeling parameters to study might be the maximélly effective age-

sex relationship between student and model, and the content of the

model-student interaction._



TABLE 8

Medians, Means and Standard Devuatlons of ‘the Proportlon of Constraints Used by Grade One, Three
and Five SubJects in Posttest and Pretreatment Quest:on-Asklng.

|GRADE 'POOLED R o COMBINED PRACTICE
LEVEL PRETREATMENT PRACTI CE MODELING MODELING
Md M SD Md M SO | Md M SD Md M Sd
v ol .00 a2z .19 o 13 .21 |55 3 .31 | .00 Lib .26
3 |l 25 .22 .20 |j.25 .28 .22 | .58 .59 .10 | .45 .47 5l
5 A48 .37 .26 [ .53 - k9 .13 | .53 .58 .08 | .h5 .53  .16|
a

~Based on pooled group 1, 2 and 4 écqres.

25
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APPENDIX A

Verbatum Instructions Used in

‘Each of the Experimental Treatments



Picture ldentification

| played this gaﬁe with man* of tﬁe boys ‘in your school,
and they all said.they enjoyed it. Now I'm going to show you the
pictures. There aré lots of pictures on this page. i'm going
to ask you to name each one and tell me what‘they are as | point

to them.

Explanation of the Rules

Okay, now that We'vg.named the pictures, let's go over
‘the rules for the question-asking game that we are going to play.

Before yéu came.in; | picked one of the pictures on this
page to think about. | didn't.just-pick my favo}ite picture;
| picked one picture by closing my eyes and droppin§ my hand onto
one of fhe pictures on this page. | 'm not going to tell you which
picture 1'm tﬁidking of. Yqur job will be to figure out which
pictqre it is. You should figure out which picture I'm thinking
about by asking me questions about the pictures. | will only
answer 'yes'' or "no' when you ask me a question. |

There is one important rule you must try to use--you must
try t§ figure out which picture I'm thinking aboutrwithouf usingi
very many questions--so you are not ailoﬁed to use too many |
questions. [1'l1 give you an example of how this rule works.
Suppose one boy who played this game used avlot of questions and
another boy used much fewer que;tioné. The bby who uséd much

fewer questions used the rule better.



Now, you don‘t have to rush.‘ f want you toijust look at
the pictures and choose your quéstions carefully.

Let's go bve? your part and my part in the game just to
make sure we both know fhé rules‘the same way. I'm thinking of
one pictufe, and YOu don'f know which dne it is. Now, what will
on be trying to find out? Should you rush to fin;sh quicklf?
| told you. there was one important rule. The rule is that you must

use just as few questions as you can to try to -figure out which

picture I'm thinking of, so ybu shouldn't use very many questions.

Comprehension of the Rules

I'm going to agk you g fe questions, so listen
careful ly. Does it mafltertow many queétiohs you ask? = Should

you use as many as you want or as ‘é‘ as you can? -If | played

the game with two boys, and one bdy/used a lot of questions and
the other boy didn't use so many questions, who used the rule best?
Now are there any.questions you want to ask me about the

game before we begin?
Pretesf

Now let's play the game, starting with ihgse pictures. -
Modéling

I'm going to give you an example of how another boy played

" this game. A while ago, another boy played'the"question-aéking



game with me. |'ve made a recording of what he said and what |
" said-as ‘we went through the game. Now look at the pictures on
page 2.ivYou can.keep looking at the pi;tures'whife | turn on

the machine (tape recorder).

. Tape Recorded Question-Asking Games used in the Modeling Procedure’

Game #1, played with ten items

. Now I'm thinking of one picture here_aﬁd I'd.like 90u to
find out which one it is. Could you look at them and ask me
quéstions about them? |

Subject (S): ' 1s it alive?
Experimenter (E): No, it's nof alive.
| A Is it brown? |
E: No, it's. not brown.
S:  Red? |
E:“_ No, it's not red.
S: Can you'we#r it?
- E: No you can't wear it:
S: Does it move?
E: No it doesn't move.
,S:_lsityﬂ]mﬂ
E: Yes, it's yellow.
S: Can you sit on it?.
E: - Yes you can sit on it. .
S: Is it a stool?

E:  Yes. . “ =



Game #2, played with 15 items

E: Now I'd like yod to look at the rest of these pictures here.
Again, |'m thinking of one picture, and you have to figure out
which one it is, according to the rules. Okay? Would you like

to begin now?

Sz s if yellbw?
Ez No, it's not yellow.
S: ~Does it have wheels?
E: ~ No, it doésn't have wheels.
St Can you wear it? |
E: No, you één't.wear it.
52 Is it alive?
i'Eﬁ Yes, it's alive.
S: . Does it live on a farm?
Es . | Yes, it lives on a farm.
S: : Doés it go moo? .
E: Yes, it goe§ moo.
S: Is it a cow?
E: : Yes, it's a cow.

Game #3; played with 25 items

E: Now, this is the whole cérd, with all of the pictures. Let's
do this thing the way'Qe've done ail the others. Just remember_the
rules, and pickAonr questions carefully. |'m thinking of one
picture and I'd like ybu to try to figure out which one it is. -

Okay? You can begin now.



St Does it move?
E: - No, it doesn't move, -
S: Is it alive?
E: No, it isn't alive.
§: Does it have wheels?
E: No, it doesn't have wheels.
Sf Is it brown? \
E: ~ No, it's not brown.
St Is it black?
E: . No, it isn'trblack.-
5t o s it.ygllow?
E: | Yes, it's yeljow.
s: Can you measure with it?
E: Yes, you can measure with it.
8 Is it the ruler?l
E: | Ygs,’{é‘s the ruler.

E: Now that game is over. We'll go on now and play another game.
You should use the rules; work carefully and use as few questions
as you'can. You can work like the boy on the recording if you

want to.
Posttest

Now let's play the game, starting with these pictures.



APPENDIX B

The Stimulus Arrays .

e Items used in Practice Treatment = P. 64
2. ltems used in Modeling Treatment - p. 65

3. Items used in Posttest Measurement - P. 66
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