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Abstract

The instructional components of mediation, a teaching
tecnnique ugsed in dynamic assessment, wara evaluated
with 100 four year old children attending daycere or
preschools in London, Ontario. The affects of
familiarization with tasgk materials, task-specific rule
teaching, and elaborated feedback were assessed using a
pretest-posttest design. Children trained on the
Stencil Design Test (Arthur, 1947) using various
combinations cf the mediation components were gompared
to each other end to & non-instructed control group
Anal¥ses of covariance on rposttest messures with type of
instruction as the independent veriable and pretest
scores as the covariate revealed that feedback was the
most effective component of the mediation procedurs,
Performance on the Stencil Design Test and near transfar
performence on the Animal Stencil Test (Burnsg, 1985) wag
significantly better than Performence of non-instructed
cont.rol children whenever feasdback was included in
instruction on the Stencil Design Test. There wasg no
trensfer to the Animal Hous- Coding Task of the Wechsler
Preschool and Primary Sceles of Intelligence {Hechsler,
1967) or to the Conceptual Grouping gubtest of the
McCarthy Scales of Children’s Abilities (McCarthy,

1972}, Results were discussed in rerms of the

lmportences of understanding the nature of the

instruction provided in dynamic assessuent.
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Instructional Comprnenrn of
Mediational Dynamic Assessment

Paychologists have long been concerned with how to
asseas cO@Nitive capacity in children. Traditional
agsossmtnts omPhasize measurement of the current level of
knowledge (Branaford, Delclos. Vve, Burns. & Hasselbrind:
in press; Brown & Ferrara, 1980, Haywood, Filler,
Shifman, % Chatelanat, 1975; Resnick., 1979). These
agspessments are “"static” in the sense that the¥ do not
assess the ability to change the current level of
knowledde. In contrast, recent assessment technidues
have incorPorated instruction and measured the ability to
profit from such instruction. These asgessments are
termed “dynamic” and are currently beind validated as
diagdnostic and ;rescriptivo tools to audment traditionel
Ps¥chometrics (Bransford, Delclos, Vve, Burnsg, &
Hasgselbring, 1966).

The focus of the present research is to investidate
the nature of the instruction Provided in one form of
dynamic assesssment, mediational dynamic assessment.
tlowever, before discussind the specifics of the research,
a Pregsentation of the concebt of dynamic assessmont and
the available validetion reseerch will be Provided.
Dissatjefactions with Traditjonal Assossment Techpjgues

While theY may be one of ps¥YcholOgy's greatest
succesgses, traditional assessment techniques have been
criticized on severel grounds. Most arduments focus ©on
one of two problems: (a) using the tests to predict
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future learning, and (b) uaing the tests to derive
inetructional PrescriPtions. One criticism is that
traditional preschool measures have not proven to be very
roeliable predictors of Young children’s later Performance
{(Brown & Ferrara, 1980; Lidz, 1983; Simner, 1983). It
has been suddested that this may due to the discontinuity
of Preschool measures and later measures of co€nitive
abilities (Brown & Ferrara., 1980). Whatever the reason.
this ig a serious criticism given current interest in
sarly identification of learning difficulties.

A second criticism related to the Predictive
functioning of static tests is that the¥ measure only
products of past learnind (Brown % Ferrare, 1960;
Haywood, 1977). A child from a disadventaged background
may Perform PoorlY on static tests aud be plassified as
mcntally retarded. Such a classification could result
from either a trus learning difficulty or from inadequate
learning eXPerience. In the latter case. the diagnosis
would be an invalid indication of the learning capacity
of the ohild.

A third criticism of static agseysment measures is
that they do not ¥ield PrescriPtive instructional
information. Resnick (1979), for examPle, cites the need
for tos%s which monitor the eoffects of instruction and
which adaPt to the needs of individual! children. One
approach to the di2€nosis of individual problems in
learning hes been the di{ferential disgnosis -

prescriptive teeching model. Stundard diaSnostic tools
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are ygsed to identify sPecific learnin€ Problems and
instructional recommendations are made based on this
diagnostic irformation. Unfortunately, this approach has
beon criticizeq on the grounds that the diadnostic
meagsures end the teachingd PrescriPtions are lar8ely
invalid {Arter & Jenkins, 1979). There is still an
faportant need, tharefore, for measures and methods that
provide instructicnal prescriptions.

Theses criticisms of traditional assessment suggdest
the need for reliable measurey of learning ability, which
do not rely exclusively on past oPPortunity to learn and,
Perhaps mors importantly, Yisld valid PrescriPtive
information. The ultimate goal of dynamic mssessment
procedures is to fulfill this need.

Examples of Appruaches to Dymamic Assessment

Three major aPproaches to dynamic assessment - the
learning potential procedure (Budoff & Friedman, 1864);
the zone of proximal develoPment Procedure (Brown &
Ferrara, 1980: Brown % French, 1979; CamPione, Brown,
Farrara, Jones & Steinberg, 1983); and the learning
potential agsessment device (Feuerstein, Rand, & Hoffman,
1979) will be briefly discussed to show how different
researchers conceptualizo dynemic assessment. The thres
aPProaches #ach attemPt to measure learning ability but
differ in: a) theoretical orientation: b) Purpose of
assessment; c¢) teasks used in the assessment and; d) t¥Pe
cf instruction emPloYed.

Budorf and colletdues developed the learning

potential procedure tu identify children who had been
wisclaseified as mentally retarded (Budoff, 1987; Budoff
% Friedman, 1964; Budoff, Meskin, & Harrison, 1971). ‘Tha
sesuPtion is that those who cen imProve Performance
during learning potential assessment are “educationally"”
but not "mentally” retarded. This Procedure emPhasizes
the imPortance of yusin€ non-verbal asgessment tasks to
caPitalize on the abilities of children who have likely
not been exposed to a rich verbal pilieu. The learning
Potencial procedure utilizes non-verbal tasks such as the
Kohs blocks and Ravens ProfSressive patrices.

Brown, CamPione, end colleagues developed the zone of
Proximal develoPment Procedure, the Sraduated prompt
method, to identify¥ children at rigk for academic faflure
(Brown & Ferrara, 1980; Brown & French, 1979). These
researchers have attemPted to imFrove classification Ly
develoPing 2 meagure of learning ability that can
offectively suPPlenent the predictive Power of static
measures. Instruction consists of a standardized set cf
hints Or prompts, graduated in exPlicitness. A more
explicit hint is Provided each time the child fails to
Provide a correct solution. Vygotsky’s (1978) theory of
sociccultural cognitive develobment forms the thecretical
basis of this procedure. The prompting Procedure is an
attenPt to measure "the zone of proximal desvelopment”,
which Vygotsky (1978) defined as:

the distance bestween che actual develoPrnental

leve} as determined by independeut problem
golving and the level of potential devslopment
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a8 detearpined through Problem solvinq undar

sdult guidance or in collaboration with more

capable peers (p.66)
The width of the zone is oPerstionmlized in terms of
learnind aPesd, that i, the pumber of prompts regquired
to reach a predetermined parformance criterion. This is
a departure from the other two d¥namic approaches which
measure the amount of improvement following ianstruction.
The Procedure has been developed for use wi.th the letter
series completion task and the Ravens Prodressive
matrices and work is currently beind conducted on tasks
in the curriculum areas of mathematics and readingd.

The learnind Potential aggessment device (LPAD} was
developed oridinally by Reuven Feuerstein in Israel
{Feuearstein et al. 1878). He develoPed his Procedures
after working with culturally diverse droups of
immidrants. Many of these PeoPle scored Poor’ly on static
meagures. The LPAD was desidred to derive a meagure of
learning potential. Man¥ of the immidrants were
considered “culturally deprived”, that is, they had
reeceived inadequate mediated learning eXperience.
According to Feuerstien, "mediated leeraning experience”
is essential to codnitive develoPment in that it enables
learnind from direct exPerisnce. Feuerstein et el.
(13791 detined mediated learnind asg:

the interactionsl Processes between the
deveioPind human organism and an exPerionced
intentioned adult, who, by interposingd himself
between the child and external sources of
stivulation, "mediates™ the world to the child

by framind, selscting. focusing, and feedind back

envirohmental experiences in such & vwey to produce
in him appPropriate learning sets and habits (p.71)

The LPAD is a pon-standardized ¢linical device in
which instruction is based on the Principles of mediatior
as gPecified by Feuerstein. The assessment is desidned
to identify deficient cofnitive functions and to measure
resPonsiveness to remediation. The codnitive functions
disgnosed in the¢ LPAD are basic learning skills that are
established over the course of adequate mediated learnind
and, thus, are assumed deficient in those deprived of
adequate mediation

Feuerstein's theoretical aPProach has influenced the
dsvelopment of a dynamic aPProach by American
psychologists (Burns, Heywood, Delclos, & Siewert. 1965;
V¥e. Burna, Delclos, & Bransford, in Press}. This
approach is known as mediational agsessment. Proponents
of this aPProach have modified the LPAD asseasment to be
a brief scriPted instructional Procedure. Detaile of the
mediational instruction will be provided shortly, as they

are tho focus of the Present research.

Validation of Dynamic Asgessment

Dynamic procedures are in the process of being
validated but at Present there is not an abundance of
data on this issue. What follows is a discugsion of the
available validation research.

In an attemPt to relate d¥nemic measures to static
neasures of codnitive abilit¥, Brown & Farrara (1960}
correlated dynamic learning speed and transfer measures
with IQ of third and fifth grads children. ULearnind

sPeed was measured in terms of the number of standardized
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prowPts reqQuired to reach & criterfon on the lotter
series cowPletion task and tiansfer in terws of
performance on a similar but more difficult letter series
comPletion task. 1Q Predicted learning speed and
transfer for two thirds of the children. In other words,
most high 19 children reduired few PromPts to learn %“he
task {hi€h learnind sPsed) and transferred learning to
new letter series tasks, while most of the averade 19
children reduired more promPts to learr the task and did
not tranefer to similer tasks as well. Howsver.
apProximately one third of the children did not fit into
this cateforization. i.e. IQ did not predict learning
sPesd or transfer. Furthermore. learnind sPeed and
tranafer did not correlate positively for one third of
the children - there were fast learners who did not
transfer well and slow learners who transferred well.

Vve ot al. {Study A, in Press} gave Jgraduated
promPting to 44 four to gix Year old mentallyY handivaPPed
children (19 less than 70) on a poreuptu;l Per formancs
task., the Stencil Design Test {(Arthur, 1947}, Children's
indePendent performance on the Stencil Desidn Test
following graducted PromPt instruction did not correlate
sidnificantly with McCarthy Generel Cognitive lndex.
Subscale McCarthy PercePtual performance scores were
moderately and significantly correlated with the dyaamic
measure, but not to an extent that the d¥namic
performance would be totally predictable from the static

measure. Static classification wouid not have Predicted

10

the amount of learning evidenced by these ghildren.

The lack of correlation bstween dynamic measures and
static measures may demonstrate increased gensitivity of
dynapic meagures to individual differences in learning
abilit¥. However, unreliability of either the IQ or the
dyhamic measures ould Produce the same results.
Concurrent and predictive validityY dete are pesded to
resolve this issue. The following is a discussion of
validation research thet sugdests that the unreliability

hypothesis is not tenable and that dynamic measures

.Provide valuable information about learning ability.

Br¥ant (1982} investigated the relationship between
static cofnitive ability measures and learning and
transfer measures using the graduated prompt method of
instruction. Four to six ¥ear old children were trained
to do e matrix task. The static measures Predicted dain
scores - imProvement in Performance following
instruction. However. hierarchical redression analysis
showed that the dynamic trailning and transfer measures
significantly jpcreassed Predictability of gain scores.
in other words, two dynamic measurss - learning sPeod
and transfer - increased the ability¥ of static messures
to predict learnind.

Budoft et al. (1971) demonstrated the Predictive
validity of the learning pPotential measure in the non-
verbal domain. Seventy educable mentally retarded and 2g
refuler class drade 7 to 9 children matched for

chronological ege were agsidned learning pPotential status
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usin€ the Kohs blocks. Learningd potential was
operationalized in terms of overall score on the Kohs
blocks and the amcunt ©of improvement followind
instruction on the task. Half of the EMR children and
all of the redular class children were &iven non-verbal
ingt*uction on electricity Principles. All children were
matched for knowledge of electricity prior to
instruction. Learning€ potentisl status was a better
predictor of the abillty to profit from instruction than
either IQ or cless pPlacement. Learnind Potential status
predicted learning of electricitY PrinciPles eve.: when IQ
was ysed a8 a covariate. Tiae dynamic measure was a valid
predictor of learning in an educaticnal setting.

Delclos, Burnse, % Kulewicz (1965} investigated the
role of mediational dynamic Procedures on teacher
expPectations of handicaPped children. SixtyY teachers
viewed videotebPes of children in & static assessmen®,
followed by a second assessment gsession which was either
static or dynamic. Teachers who viewed the dynamic
session after the static assessment rated the children as
denerally more comPetent than did teachers who viewed the
same children in two static assessment sessions. This
finding has imPortant imPlications given that teacher
expactancy may affect the qualitY of instruction teachers
offer children, Exposing teachers to the child in a
situation which emphasized the child's abilitic. rather
than the child's weaknesses had a pcsitivm effect on

teacher expectancy.

Usin€ sindle subject methodology¥, Y¥e et al. (in
press) provide an initial demonstration of how
mediational assessment can be yged as & prescriptive tool
with multiply handicaPPed preschool children. A delayed
time series design with threo children was used.
Following baselines on the criterion measure {Stencil
Design Test), children received a session of mediational
assessment. Children’s behaviour during the gesgion was
coded usingd a scale designed to .dentify behaviours
associated with successful task performance {(Bums et al.
1965). Observation revealed lack of bshaviours
indicative of e«fficient stratefic Processind. such as
visual scanning and self correction (Burns ot al. 198b4},
Subseduent sessions of mediation instruction were then
tailored to remediate the spPecific deficits of the
children. Performance on the trained task and on
trangfer measures improved when mediation was tmilored to

meet the nceds of the individual children.

The research disc.ssed above sudgests that dynhamic
Procedures may Provide imPortant assessment information.
The available data indicate that dynamic measures predict
learning in naw gituations, influence teacher
eXPectations about children’s futurs learning and may be
useful for develcping PrescribPtive information.

One iagsue that has been addressed is the nature of
the instruction provided during the assessment. Burns

(1965) comPared the graduated DPrompt and mediational




wethods of ingtruction to static aguessment on the
Stencil Design Test using a sample of three tg five Year
old children who were either mildly mentally retarded or
at risk for academic failurs. Mediation and draduated
ProwPt ing resulted in equivalent learnin€ of the trained
task but different degrees of tranafer. Transfer af
learning from the Stencil Design Test was measured on the
Animal House subtect of the Waechsler Preschool and
Primary Soales of Intellidence (NPPS1}). The mediation
method rsgulted in greater transfer than the graduated
proapt method. Although there was no experimental
control for the amount of time exposed to test materialse,
the correlatlon between training time and later
Performance wag not sidnificant.

Burns’ results suggest that different instructional
Procedures may Produce diffarent eostimates of learning
ability, and puint to the need for a more precise
understanding of the effective instructional comPonents
of the variows Procedurss. Tho Present stud¥ examines
the comPenents of the medietional method of instruction.

The mediation Procedure consists of thres
instructional comPonents - familiarization with
materials, task-specific rule teaching, and feedback on
Performance. Feuerstein considered familiarization
essential because it orients children to the relevant
task dimensions. Children with deficient cofnitive
functioning often do not know which dimensions of the

task to attend to. Familiarization also provides the

1 ¥4

examiner the oPPortunity to discover the ¢hild's
knowledge of lgbels of tack materials so that the child
and examiner cen communicate more efficiently,

Task sPecific rule-teaching was deemed imPortant by
Feuerstein because lower functioning children are less
likely¥ to have been exposed to such tasks in the pest and
need precise information for tagk completicn.

Feedback, the third comPrnent of the mediation
Procedure, was included for several reasons. Feedback
reinforces correct attempts at a task and may encourage
more accurate attempts. 1t may gl1go dive the child a
better understanding of the Previously taught tagk-
sPecific rules. Feuerstein assumes that practice with
feedback results in reflective thinking by the child.

These three components have been included in the
mediational assessment geripts (Bransford et al. 1986;
Burns et al. 1985; Vye et al. in pPress). In these
Procedures the child is first familiarized with the task
materiels with attention being djrscted to the relevant
dimensions of task materials. Following familiarization,
the child jis taudht the rules for task comPletion iz an
intersctive format. After demonstrating comprehension
of the rules, the c¢hild attempts practice items of the
2articular assessment task. Detailed feedback is
Provided after the child indicetes that she has completed
the practice jtem. The child is given a review of what
she had done correctly or incorrectly with attention

being given to the previously-taught rules.
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Severel studies have been conducted which have locked
at the effectiveness of instructional comPonents similar
to familiarization, rule-teaching and feedback (Carlscon &
Wiedi, 1978; Pressley, Levin, & Ghatala, 1984; Siedler
% Lisbert. 1972; SPiker, Cantor, & Klouda, 1885},
Spiker et al. (1985, exPeriment 3) studied 40 five to
seven year old childrens’ ability to Perform
multidimensioneal reesonin€ tmsks. These tasks involved
the comparison of stimuli on the diwensions of colour and
form. They assessed the effects of providing labels to
the stimulus dimensions, pretraining on a sample task,
and divind feedback as to the correctness of resPonses.

Ten children were diven standard task instructions which
included the uge of labels of stimuli. Ten children were
given standard instructions {with labsla} Plus feedback
following respPonses, 10 children were diven a samPle easy
task with feedback on it Plus fesdback on subgeduent
taoks without the use of lebels and “inally, 10 children
were given pretrainin€d (Practice task},:- labels, and
feedback. Feedback alone yas 88 effective at improving
task Performance after the first task as was Pretraining
and feedback or Pretrainind, fesdback and the use of
labels. Thess results sudgested that Preliminary task
exPosure with feedback was sufficient to improve
reasoning on a discrimination task above that produced by
standard task instructions which simply tell the child
what is exPected of them.

Siedler & Liebert (1972) eassegsed the effects of

1o

Presentind ruies and diving simPle feadback on the
acquisition of liquid quantity conservation on 40 five to
six vear old crildren using a factorial desiEn:
Pretestind showed that the children were not conservers
pricor to training. Trainind consisted of 18 triale on a
liquid quantity conservaticn task in which children
received some combination of rules and feedback. Rule
teaching involved telling the child the aPpropriats rule
following the child’'s response to each trial. Faedback
consisted of telling the child whether the resPouse was
correct or incorrect and asking the child the remson for
the resPonse. The child was also told whether the reason
was correct, Posttest liquid conservation tasks gix to

eight deys after training showed additive effects of

rules and feedback. Seventy per cent of the children

Presented the rules and given feedback became conservers,
comPared to 40X of the children diven rules only and 30%
of the children given feedback only.

Pressley ot al. {1984, exPeriment 5) found that
feedback ioProved memory stratedy aelection in 11-13 vear
old children. Two associative strategies for learnind
new foreidn vocabulary were described to 86 childrea:

1) rePetition, a stretedy which proved to be inefficisnt
in this study: and 2) the keyword method. an effective

elaborative method which involves the use »f associamtive

imagery. The exPerimenter told half of the children that

he thoudht rePetition was the better method. Sixteen

children who had heard this recommendation and 18



FRv ]

children who had not, wers then asked to choose which
stratedY they would use to study a list of 10 vocabulary
items.

Most children chose to use repetition if repetition
had been recommended t0 them. More children chose the
elaboration stratedy if no recommendation had been mede
by the sxperimenter.

Another 16 children who had heard the recommendation
and 16 who had not, studied 24 items for & Practice test
using both strategies. Followin€ the Practice test these
children were asked to choose a strategy to study for a
test. Adain, children chose the rePetition strategy if
it had been recommsnded, &ven thou€h more items had heen
recalled on the Practice when the elahoration stratedy
had been used during stud¥. Children comPlied with the
experimenter’'s recommendation even after Practice usin€ a
more efficient strategy.

FinallY, 18 children who had besen given the
rePetition recommendation and 16 who had not, were Hiven
fosdback following the practice test. fThe childran were
told the total number of items the¥ hud recalled
correctly, the number ©of correct elahboration items end
the number of correct rePetition items {half of the items
had been studied using each strateg¥). The use of
elaboration had resulted in better recall. Children were
asked t0O make & strately choice following yeedback

information. This time children chose elaborstion as the

strategy to study for the test, regardless of the

experimenter’s recommendation. frecise feedback
information was necegsary for the children to demonscrate
their knowledge of the superiority of the elaboration
m2thod.

Carlson & Wisdl (1976) have developed an appProach to
tecting which they refer Lo ag "testing-the-limits"
(Carlson & Wiedl, 1978; pillon & Carlson, 1978). It qoes
not involve training separate from the actual testing asm
do most dynamic epproaches. Rather. it involves
variations of the testing procedurs itself and rereated
testing. Carlson % Hiedl (1978) compared several
approaches to testing with 108 oight to twelve year old
children with learning difficulties. The task used was
the Raven Coloured Progressive Matrices, puzzle and
booklet forms. The six testing conditions weie:

1) stendard - gample problem with no feedback or further
instructions; 2) verbalization by the child during and
after Problem solution; 3) verbalization by the child
after solution; 4) simple feedback - telling the child
if the response was correct or incorrect 5) glaborated
feedback - explanation of why the resPONEs® wasS correct or
incorrect; and 6) elaborated feedback and verbalization
by the child during and after problem solution.
Ccnditions 5 and 6 {elaborated feedback and
vertalization) were most effective at improving problem
solving on Reven itews which Carlson & Hiedl identified
as Proslem solving items through pactor anal¥sis.

These studies guddested that feedback wayuld be an

1Y
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effective ingtructional comPonent of the mediational
method {Carlson & Wiedl, 1978; Pressley et al. 1904;
Siedler & Liebert, 1972; Spiker et al. 1985). It was
also exPected that teaching task-relevent rules in an
interactive atmosphere, involving verhalizatvion by the
child, would increase learning (Carlson & Wiedl, 1979:
Siegler & Liebert, 1972). It was unknown how

effective the familiarization asbect of mediation would
be. SPiker el al. {1985) found that pProviding labels to
task materials was not helpful in imProving Problem
solving which would suggest that familiarizatiot wauld
not be 4 verY effective instructional gomponent.
However, familiarization in the mediation Procedure dses
much more than provide labels to task materials.

Method

One hundred children enrolled in 15 preschools and
daycare facilities in London. Ontario participated.

The mean esde of the children was 53 mon"hs with a range
of 47 to 60 months.

Equal numbers of children were assigned to each of
five exPerimental conditions. Assi€nment to droups was
random with the restriction that the pumber was
approximately balanced across droups for each setting.
Materials

The tests used as both pre- and post-instructional
measuras ware:

1. An adsPtation of the Stencil Desidn Test I of the

20

Arthur Point Scale of Perforoance Tests {Arthur, 1947).
The Stencil Design Test presents children with 18
colcured rcards. Twelve of the cards have guomet. ical
shapes cut out >f them and six cards are solid. The
child’s task 1s to reproduce podel designs by Placing
Cut-out cards on top of a solid card. Children recetved
3 two-card items and & three-card model items {ses
Appendix A for a complete description of the test items}).
This test was sesred as the number of designs reproduced
completaly accurately, for 2 maximum score of eight. The
Stencil Design Test was chosen as the criterion task
berause it has been used in past research on mediational
dynamin assessment {Burns 1985: Burns et al. 1985%) and,
thus, a mediation instructional seript was available for
the test (Burns et al. 1985).

2 The Animal Stencil Test - this test i a version of
the Stencil Design Test. It uses animal shape cyut-onts
insteau of geometrical shapes (Burns, 1985). The test
consisted of 3 two-card ltems and 5 three-card items {ses
ApPendix B for a description of both the materials of the
test and the specific test items). The test was scored
25 number of designs reproduced accuraiely, with a
meximum soore of ?ight, This test was rongidered a pear
tranefer task hecause of its direct similarity to the
Stencil Desi n Test

3. The Animal House subtest of the Wechsler preschool
and Primary Scale of Intelligence (Wechsler, 1967). The

child 1s presented uith four colour-gcoded animals, the
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eolour pcoding being indicated by e¥lindrical markers
Placed beneath the animals. The child's task is to

colour code 20 of these animals. The test was sgored in

‘terms of errors, omissions., and time teken to ccmPlete

the task (Wechsler. 1967). The maximum score was 70.
This test hag been used as a far transfer task in earlier
studies (Burns. 1985). It was selected because it js a
perceftual performance task and appears to share some
component Processes with the Stencil Desidn Test (e.d.
referral to a model. cnlour and shabPe discrimination, and
sedquential ordering of behaviours).
4. The Conceptual GrouPing subtest of the McCarthy
Scales of Children’'s Abilities (MeCnrthy. 1972) - this
test was chosen as a far transfer task because it
requires knowledge of some of the concePts trained du-ing
the familiarization component of the mediational
Procedure. These include colour, shaPe and size
discrimiaation. The child is diven 12 red, yellow, and
blue cireles of two different gizes, EArly test items
reduire the child to identify and group blocks actordind
to colour, shabe., or size. Later items reQuire the child
to complete analogies of pairs of blocks by noticing the
dimension on which items of a pair differ. This test was
scored 85 outlined by McCarthy (1972) in terms of the
number of correct responses for a maximum scors of 12,
Progedure

Children were tested individually ara all sessions

were videotaped. Each child was tested in two 30 to 45

22

minute Sessions Durind the first sSession. Pretast
scores on the Stencil Design Test, Animal Stencil Test,
dnimal House and Coneeptual Grouping subtests were
recorded. The second session consisted of the
instruectional Phase 1n which instruction was given on the
3tenc1l Design Test  The four tests administered durind
the first session were repeated following instruction.
All tests wer: administered 1o random order during both

525510NS.

The mediational instruction script for the Stencil
Desi1dn Test 15 an adaPtation of a sorift develoPed by
Burns et al. (1985} The Burns et al. mediation scriPt
was developed for use with two-card items only {i.e. one
cut-aut and one so':id) Pilot testind revealed that the
poPulation of four yYear old children of the present study
could reproduce these two-card items with little
difficulty. The task was therefore modified to include
three-card .‘ems (two cut-outs and one solid oacd). The
mediation scriPt was modified to 1necorporate training of
the three-card 1tems {(see ApPendix ¢ for the modified
version of the mediation scriPt as used in this study).

Children in the four treatment groups received
instruction on the Stenell Design Test during the second
sesgion. Each treatment drour received some variation of
the mediation Procedure as described in APPendix C. One
grouP of children was instructed using the fyll mediation

procedire The three other droups received a combination
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of two of the three instructional comPonents task-
sPecific rules and feedback on performance.
familiarization gend feedback, or famiiiarizetion and
task-specific rules.

Children in the control SrouP were given eXpPosure tO
the Stencil Desidn Test paterials without any
instruction. fhis exPosure was in the form of a dame
designed to hold the child’s attention without providing
instruction as outlined by the mediation Procedure. The
axPerimenter hid one of a second set of Stencil Design
Test cards in an envelope and the child’'s task was to
éuess which of the 18 ecards was in the envelobe. If the
child became bored with this format, the child and
exper imenter exchanged roles.

To control for exposure time to the Stencil Design
Test materials, children 1n the two-component ErouPs
Plaved the control dame for the lenBth of time re2quired
to train the missing component. The timing of the three
comPonenls was calculated by eversging the amount of time
ne=ded by five randowmlY chosen Pilot subjects. The full
mediation Procedure toock an averade of 22 minutes to
comPlete so the control subjects Pla¥Yed the exPosure
rontrol game for 22 minutes. Familiarization took an
average of 4.5 minutes, rule-teaching 12 minutes and
feedback 5.5 minutes This procedure preceded
instructinon for each of the two-combPrnnent grouPs
Reliabilivy

Tester adherence to the outlined mediation Procedure

. 114

wHMmﬁi‘—____d_ﬂ__hq—__________*____*___________;__________—————‘———h———-——'——"*_r

was calrulated on the bagis of percent accuracy in
fulftiling tester criteria. Tester criteria were
determined by subdividind the mediation procedure into
each of the sPecific instructions to pe followed by the
axPerimentar {See Appendix D) An ynbiased observer
calculated per cent. aceuracy scores by scoring videotapes
of the 1nstructional phase for 25 Percent of the
subjects Testetr necuracyY was measured in terms of the
Percentage of aPpraPriate criteria completed during
instructlon less the number of inaPProPriate
instrictinns, 1 e criteria of a comPonent the subject
was not suPposed to receive Sublects were eliminated if
the testsr aceuracy was less than 8§5%
Results

Tester adherenae to the mediastion procedure for the
25 scored sessions ranged from 92 to 100% with & meen of
97 2%. Taster aceuracy was 100% for the control
children. i e the¥ did not 1nedvertently receive any
mediation instruction

bePendent measures consisted of pre- and Posttest
measures on the Stencil Design Test. Animsl Stencil Test.
Animal House subtest., and Lhe ConrePtual GrouPing
subtest  On.way analyses of variance ware conduected on
the four pretest measures to test for Zroup differences
prior to ynstruetion Instructiona. group Was the factor
used 1n these snhelyses. The meens and standard

deviations of pretest and posttest measures are Presented
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in Table 1. The droup effect was not significant for any
Pretest peasure at the .05 level of significance {Stenc11
Design Test, F(1,94)= _49; Animal Stencil Test, Fi{1,94):=
0.79; Animal House, F(1,94)= 2.10; and Congeptual
Grouping, F(1,94)= ¢.30). Thus, prior to instrugtion the
€roups did not differ on the four dependent measures,

The drand mean on the Stencil Design pretest wes 1.83 and
on the Animal Stencils was 2.17. The greand means on
the Animal House and Conceptual Grouping yere 33.32 and
and 7.0, respectively. These scores were within the
normal range for the two tests for which norms were
available tAnimal House and Conceptual Grouping
subtests),

Onewey anslyses of covariance with instructional
group as the independent variasble were conducted on the
four posttest measures. Pretest measures were used ag
the covariate in each aneiysis. The redression of
Pretest measure on each of the pPosttest measures wes
significant (for Stencil Design Test, 5(1.94): 69. 47,
R<.001: for Animal Stencil Test, F(i,94)= 71.50,

R<.00Ll; for aAnimal House; F(1.94): 103.41, p<.001; apd
for Conceptual Grouping, F(l,94)= 5¢ 4. p<.001)

These regults verify the importance of gonducting the
analysis of covariance, in order to remove the variability
in pnsttest geores that is attributable to pretest

s¢ores,

&d justed posttest meens and results of aANCOVA and

26

Grour Yeans and Standard Deviations of Pretest and

Full RFe FaFe FaR Control
Stencil Pre 1.70 1.45 2.25 1.55 2.20
Degidn {2.23) (2 48} (Z.43) (2.35) (2.38)
Test
Post 4,40 5.05 5.30 J3.85 3.10
(2.26) (2.14) {1.87; (2.50) (2.81)
Animal Pre 1.75 1. 45 2.55 2.40 2.70
Stencil {2.49)  (2.37) (2.87) (3.00) (3.03)
Test
Post 5.55 5.20 5. 40 4,20 3.35
{2.39) {2.85) (2.98) (3.25) {(3.30)

Animal Pre 32.30 29.35 35.60 39.45 29.90
House (13.08) (13.32) (14.43) (10.08) (13.66)

Pogt 39.65 40.50 43.75 42 55 41 .55
(13.82) (13.45) (9.30) (7.09) :12.98)

Con- pre 7.10 6.85 7.25 6.90 7.10

cePtual (1.45) (1.95) (1.86} (1.94) (2.17)
Grouping

Post 7.10 6.65 7.60 7.20 7.55

(2 00} (2.74) (2.39) (i.85) {(1.87)

Note. Instructional group labels are abbraviated. RFe
denotes rules and feedback, FaFe familiarization and
feedback and FaR familiarization and rules. Standard
deviations are in parentheses.
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tests of means are presented in Table 2. The ANCOVA
showed a significant effect of instructional droup on the
Stencil Desi@n Test (F(4,94)26. (5, p<.001l) and on the
Animal Stencil Test (F(4,94)= 6.35, p<.001}. The Animal
House and Conceptual Grouping subtests did not show Eroup
effects ( F(4.94)= 1,34 and F(4,94)= .42, respectively),
Tukey’s HSD tests of peans were conducted on vosttest
Stencil Design and Animal Stencil Test means, adjusted
for Pretest covariation. The critical difference for the
Stencil Design Test wag 1 58 { & = .05). Adjusted
Posttest means for the full (M= 4 48), rules and feedback
(4= 5.30) and femiliarization and feedback {4= 5.03)
groups did not differ significantly from each other and
all thres were significantly different from the control
mean {M¥= 2.86). The adjusted femiliarization and rules
meen (M= 3.83) did not differ significantly from any of
the four means.

The pattern of results was identica[ for the Apnimal
Stencil Test. The Tukey’s HSD ecritical difference was
1.91 (X = .05). Adjusted posttest means for the full
(M= 5.86), rules and feedback (M= 5 73) and
familiarization and feedback (M= 5.12) groups did not
significantly differ from each other and all three were
significantly dreater than the adjusted control group
nean (M= 2.96). The familiarization ang rules Broup

mean (M= 4.03) did not differ significantly from any of

the other group means.

28
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Table 2
Testa of Adjusted Group Means apd Stendard Deviations o
Posttest Meesgures

Full RFe FaFe FaR Control
Stencil 4 48a 5. 30a 5 03a J.83ab 2.86b
Design (2.25) (2.14) (1.87) (2.50) {2.81)
Test
Animal 5 86a 5.73a 5.12a 4.03ab 2.986b
Stencil (2.39) {(2.65) {(2.98) {3.25) (3.30)
Test
Animal 40, 31 43.04 42.27 38.56 43. 78
House (13.82) (13.45) (9.30) (7.09) {(12.98)
Conceptual 7.03 6.89 7.43 7.27 7.48
Grouping {2.00) (2.74) {2.39) {1.85) (1.67)
Hete . Instructional group labels are abbraviated.

RFe denotes rules and feedback, FaFe remiliarization and
feedback and FaR familiarization and rules.

Hote 2. Posttest peans were adjusted for pretest
covariation. Means designated by different subscripts
within any row are significantly different at the p¢. 05
level according to Tukey's HSD tests of means.

Standard deviations are in rarentheses,

2
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Initial trends 1n the data may have biased later
testing. If this had ocourred, it would be possible that
results of children tested after the trends became
apparent would be a megnification of the trends. To test
for such experimenter bias, geparate oneway ANCOVAS were
conducted on the first and second 50 children. These
ANCOVAS were a replication of the original ANCOVAs based
on all 100 children For all feur Posttest measures ,
Pretest measures predicted posttest measures with a
stgnificance of £<.001.  The group effect on the Stencil
Design Test was similar for both the first and gecond 50
children (F(4,94)= 2.94. p<.031 and E(4.94= 2.86, p<.034,
respectively). There was a significant group effest on
the Animal Stenecil Test for the first 50 children
(E(4.94)= q.62, < 003} but not for the second 50
children (F(4,94)= 1,64, p=.18). The Animal House subtest
shewed similar non-significant results for both the first
and second 50 children (E(4.94)= | 22, and Fid4,94;:- 87,
respectively). Similar results were found for the first
end serond 50 ghildren on the Conceptusal Grouping subtest
(E{(4.94)= .42 and F(4,94)= 77, respectively. The
results of these ANCOVAs sud€est that experimenter bias
414 not magnify initial trends.

To test the possibility that instructional groups
differed on the actual amount of time exPosed to the
Stencl]l Design Test materials during the instructional

Fhase, a oneway ANOVA ,ag econdiicted on the duration of

30 3EST COPY AVAILABLE
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Instructional phase. There was a significant group
effect (F(4,95)= 3 37, R< O).  Tukey's HSD tests of
means revealed that the control group (M- 22 .0 minutes}
was exPosed to the materials for more time than either
the full group (M= 156 3 minutes) or the familiarization
and rules group (M= 17 3 minutes). The mean exposure
time for the rules and feedback 8roup was 18.6 minutes
and 18 9 minutes for the familiarizaticr and feedback
group.  Although thers wasS a significant difference in
the amount cf time groups were oXposured to the task
materials, the direction of this difference was in favour
of the controls
Discussion

The mediation method of Instruct,on was effective at
improving perceptual performance scores. Children taught
using the fyl11 mediation methed evidenced learning on the
trained task and a near transfer task as compared go pon-
taught aontrol ohiildren

Feedback appears to have been the post effectye
Instructional component of the medistion progedyre.
Performance on the Stenci] Design Test was significantly
better fer all three 8roups of children given detailed
feedbark on practice items during training. It cannot,
of course. be concluded that feedback alcne was effective
In 1mproving perceptual performance because feedback was
always given in combination with soms pther instructional

romponent{s)., However, feedback was the common element
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of the three groups which performed at higher levels than
the non-instructed control group. The onlyY group not
given feedback - the familiarization and rules group -
did not perform at a higher level than the control group
following instruction. Children who were taught using
femiliarization and rules resulted in performance
intermediate to the three groups diven feedback and the
control group, indicating that being familiarized with
materials and given task-specific rules may have imProved
Performance but that giving the child verbal feedback
after practice was more beneficial.

The three groups which received feedback did not
differ from each other on the posttest. Feedback
Improved performance on the Stencil Design Test
refardless of which other instructional component{s) the
children were Eiven.

Learning transferred to the Animal Stencil Test, with
the identical pattern of regults a5 the Stenoil Design
Test. This was probably due to the fact that the rules
for both tasks are the Lame, with the tasks differing
anlyY in the pature of the cut-out shaPes. However,
interaction with the children indicated that they did
discrim.nate the Animal Stencil Test. from the Stencil
Design Test. The transfer was not simply an artifact of
children not discriminating the two tasks.

Results on the Animal House Subtest indicated no

transfer of training. There was imProvement from pretest

oo 30

to posttest by al) groups with no significant Eronp
differences gn either the Pretest or posttest. The lack
of transfer of training 1s in contrast to those of purns
(1985) who showed transfer to the Apimal House following
mediational qynamic Assessment. However, children in the
P'esent study made few errors on the Animel House.
Increased scores on the PoSttest were most often a result
of increased sPeed rather than reduced errors This nay
be in contragt to children 1n Burne’ study. Her sample
consisted of at-risk and mentally retarded preschoolers
vho are likely to have made errors. The Present jack of
.ransfer to the animal House may have resulted from the
lack of emphasis on sPaed during mediational instruction
on the Stencil Design Test.

There was also no evidence of tranefer to the
Conceptual Glouping subtest. There were no significant
differences between Broups on ejther the Pretest or
Posttest and very little improvement following
instruction Mediation training on a Perceptual
Performance task and Previous expirience with the test
did not improve Conceptual Grouping scores

The Conceptua] Grouping subtest requires the child to
d1fferentiate oolours, sizes. and shapes of geometrica)
fidures and to solve analogieg involving the geometrical
shapes. The mediation procedure o id not 1nvolve teaching
of analogies but shape. colour, and s1ze discrimination

Was an inherent aspect of the f&mlliarlzation component
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of the mediation procedure. However, ,t is possible that
there was no transfer to the Conceptual GroubPing since
familiarization was not & particularly effective
instructior:al combonent. Also, the overall scores on the
Pretest indicatesd that the children successfully
discriminated colour. shabpe and size but had difficulty
with the test items requiring use of analogies. The
knowledge the cnildren reduired to imbProve their scores,
was not a Part of the mediation pProcedurs.

&n alternate explanaticn for the lack of transfer to
the animel House and Conceptual GrouPing gubtests is that
Pretest scores on both tests were at the ubPer end of the
four-year range of the standardizZation sawPles. The mean
chronological age of the children in this study was 53
months and mean Performance at a 57 month age level on
both the 4nimal House and Conceptual Grouping subtests.
The lack of transfer may be an artifaet of the difficalty
of 1mproving alresady accelerated performance.

Despite the lack of transfer to the &nimal House and
ConcebPtual Grouping subtests, performance on the trained
task and on a near transfer task improved whenever
feedback was included in the training Why was feedback
30 ef factive at snhancing Pereeptual performance? One
explanation is that feedback may have imProved
metacognifive funetions (Pressley et al. 19984). The
feedback Phase of mediation training €ave .he child the

oPPortunity to prasztise the task while being provided
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verbal information regacding the accuracy of responses.

Feedback regarding correct asPects of task completion may
have reinforced the child's knowledge of the task. The
child mayY have questioned those task behaviours which
weére lnaccurate according to the tester’s feedback. [p
other words. feedback may have increased the child's
monitoring of strategies specific to the Stencil Pesign
Test  This prabably resulted in more efficient
strategies for completion of the task and. heuge,
improved rerformance on the Stencil Pesign Test and on A
near transfer task

Results of this study were consistent with those of
Spiker et al. (1985%) who showed that experience with a
task and feedback were sufficient to produce high levels
~f performance on a reasoning task. Siegler & Liebert
{1972} demonstrated additivity of teaching relevant rules
and providing simple feedback on a l1quid quantity task.
This finding was not completely supported by the present
study, as evidenced by performance of the familiarization
and feedback €roup who 1mproved as much as either of the
groups that received both rules and feedback.

The results of this study demonstrate the Important
rontribution of feedback to the affectiveness of the
mediation procedure. A replication of this study with an
ntellectual 1y hamlicappad population would 1nerease the

Benerality of this conclusion since this is the

population for whieh dynamic methods are being daveloped
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(V¥e et al. in press). However, this stud¥ demonstrated
the appropriate methodology for the identification of
instructional components of multi-component teaching
‘methods and gave a clear demonstration of the

effectiveness of giving feedback to Preschool c¢hildren.
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Appendix A Appendix p
Stencil Design Test Items Animal stencil Test

Item number  Solid  Middle Cut—Qut  Top cut-Out stencil Numbet Description

1 1 n/a 11 1 blue solid

2 3 n/a 12 2 yellow solld

3 § 10 7 3 red solid

4 2 18 8

. ) 16 1o 4 green golid

) 3 13 18 S white golid

y ¢ 1o 14 6 black solid

8 . n/a 18 7 small red bicd
B large gr2en cat
9 white elephant
10 lacge plack dog
11 small white teddy bear
12 lacge plye bird
13 small yellow dog
14 small blue cat
15 small black squi-rel
ls lacrge white squicrel
17 large red tedéy; hear
18 White giraffe

i 0 43
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Middle cut-Out

Top Cut-Out

n/a
n/a
11
7

-
11
14

n/a
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18
10
17

9
10

8
17
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Appendix

MEDIATION PROCEDURE FOR STEMCIL DESIGH TEST

I.Familiarizing the child with marerlazls gnd relevant dimensions

1. Ppoint out cut-outs {I cut them out}.

2. tLabel shapes. If there ig any reststance or difficuley
laarning labels, tall the child the label, but 9o quickly te
£inding shapes that match and g8y PIND ALL TNEZ CARDS LIKP ™IS,
Comment on the lack of labels in a repoct, but do pot get boggad
down - the matching encourages comparative behaviour while

establishing shape ag a relevant feature.

3, Ppoint out golids (NOT CuUT OUTS - NO AOLES}. Hote all are in
bottom row, near child.

4. Labsl colours {see notes for label shapes).

5. Have child COUMNT THE SOLIDS. FPocus here 18 not on the
ability to count, but on the child's conceptuslization of *golig®
or *not cut-out*. If child counts cortectly to &, then the

distinction is being pade,

e lﬂARNING.II
If child cannot count all the solide, vou need more work on the
preceding concepts,

6. Compare 2 circles (big,small}/ 2 white sguares
{straight,crooked}/ 2 blue cards {s0lid, cut-out}/ 2 yellow cards

{=s0lid, cut-oug),

7. At some polnt, put solid and cut-out back in weong place -
again to gauge whether the discrimination is being made.

" FWARNINGS
If child cannot sea that you put the s0lid and cut-out back in
wtong place - you need more work on the Preceding concepts,

IT. Teaching the rules for combining stencils,

1. Demonstrate what haPpens when a green cliccle 13 placed on a
Yellow 30lid. point gut 2 colours, made from 1 + ),

2. Change solids, showing that the inside colour changes by
changing so0lids. allow child to tty 1 or 2 colour cnanges,
Emphasize that it is splid that is changing,

*S*WARNING*+#

If child cannot change the colouz of the solld, you need more
work on the preceding concepts,
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Med{ation Tester Criteria

3. Uam whitw solid with green circle. Change cut-outs (don't He NEEDED UnUSED
ceproduce any of the upcoming designs). Show that outside colour
changes by changing cut-outs. pamiliarization N u

4. Put sc}id on top of cut-out and establish necessary order Polnt te cut-outs
rule and reason.

i cut them out

5. Insert green cross between red s0lid and white square. Point
out tha&t more than one cut-out may be used but only one sclid. Label shapes

-

6. Have child change solid colour twice. Wote that middle b
colour changes by changing solid.

7. Have child chande middle cut-out twice. Note that the middle
shape changes, d

8. Domongtrate What happens when a middle cut-out 13 hidden by a
larger rtop cut-out.

m[t‘b

9. Have child change top cut-out twice. MNote that the top shape
changes,

10. @establish rule: One solld card an bottoa, with two cut-outs
on top. Solid colour is in the middle. Replace all stencils.

11. ®e&ve ¢hild reproduce the two-stencil sample {white zolid,
blue *%*}. ©iscuss how a picture is made of the stencils,
pointing out that there are 2 colours in the plature but onlY one
on each of the cards.

- & b |~ [ Lo

12. 1t nacessary, teach search gattern over cut-ouka and solids.
Have child say: *Is it this one?

13. when reproduction is made, entourage checking back to the Match & shape
model. Go over what 1s right and what is wrong about the
teproduction. foint out golids

** WARNING®*®

If the child's ceproduction 18 wrong, you need more work on the Note on bottom row
preceding conce?ts. Refer to any errors made enroute to a
correct gnawer [spontaneous corcections} and discuss why they Label colours a
Wwere wrong. Alternate the coccect one and the wrong one. Always
end with thes correct solution. b
14. Repeat steps 11 and 12 with the J-stencil sample: white =
solid , blue *%*, red octagon.
I11. Feedback d
1. Ask child to reproduce each of the three training models. <
Go over what is right and what is wrong about the reproductions. £
Triininq {eems:
-1 <] - -
02 niddi?aCUt out Top fgt out Count solids
4 14 9
5 13 T

| BEST COPY AVAILABLE
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Repeat 1f can't count

Compare two clecles (big/small)

two white squares (crooked/stralght}

two blue cards {solid/cut-out?

two yellow cards (sol.d,cut-out)

Put cards back in wrong place

Go back 1f can't" see cards in wiong place

fules

Demonstrate dreen circle, yellow solld

——

¢hande golids (at Jeast twice)

Go back if can't chande solidsg

Change cut-outa - ocutslde changes

Put solid on top

Est. rule: cut~out on top to see solid in middle

pDemonstrate red solid, dreen crossg, white sduare

change solids (at least twice)

Changs middle cut~out twice - middle shape changes

Demonstrate what hafpens when middle cut-out 13 hidden

Change top cut-out once -~ toP shape cnanges

introduce 2-card sample design

Tell how model made

Teach search pattern

ask child to make one like model

Check mocal go over coftect

go over incotrect

Introduce 3-card sample

Tell how model made

48

Ask child to make one like model

46

Check model

990 over cotffect

go over incorrect

Feedback
Eeeaback

Item I

90 over correct

item 2

90 ovel incorrect

90 over spontaneous eorrections

90 ovel cofrect

Item 1

g0 ovel incorrect

Jo over spontaneous corcectlons

30 over correct

99 overl ipcorrect

go over spontanecus cercectlons
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