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CHAPTER I.
INTRODUCTION
Statement ef the Preblem

The literature is abundant with studies featuring cempenents of
reinfercement theery. Much ef this experimentatien, hewever, was
performed in the field of psychelegy, with little or ne practical
relation to .educatien. Montessori (1912), Piaget (1954) and ether
educatienal theorists assume that educatien i1s intrinsically rewarding,
requiring little or no external reinfercement te enhance perfermance.
However, extrinsically based reinfercemenﬁ appears te be unaveidable
in teacher-child interaction situatiens. Brephy (1972) suggests that
even 1f teachers attempt to éveid overt reinfercement, their evaluative
reactions are, nonetheless, conveyed threugh minimal cues of tene,
facial expression and gesture. This is especially true at the pre-
primary scheel level., The basic questien, ''Sheuld extrinsic reinferce-
ment be used in educatioen?" is strictly theoretical. Future attempts
must be directed te determine what sheuld be reinforced and specifi-
cally, what kind of reinforcement is mest effective. With increased
demands to match instructienal methedelegies te individual differences,
the continued expleratien eof the effects of differential extrinsic
reinforcement in cembinatien with internal learner characteristics is

essential.



Much effort has been directed teward the development ef high-
quality instructienal systems designed to deal with the varieus prob-
lems prevalent in the classroem. For the mest part, the curricular
format ef every instructienal system must include: (1) the cenditiens
for engaging the child in learning, (2) the erganization of tasks te be
learned, (3) the sequence of learning, and (4) the particular type of
reinfercement te be employed (Hedges, 1972). The specific type of
extrinsic reinforcement in any curriculum is an impertant aspect of the
learning envirenment. It may alse be an important element of pre-
primary scheel educatien pregrams engaged in the develepment of
academic readiness skills. As a result ef centinued emphasis en inter-
ventioen at the pre-primary scheel level, careful empirical analysis ef
all pessible applicatiens ef reinfercement theery te the selutien of
learning difficulties in yoeung children appears necessary. The study
of different types of extrinsic reinfercement at the pre-primary scheel
level has noet been extensive, and results that are available cenflict.

One program directed by Gray, Klaus, Miller and Forrester (1966)
used a predeminantly material-based (candy, teys, tekens, etc.) mede of
relnfercement with minerity groeup children. The rationale used for
this appreach was that material rewards were not a significant part of
the child's past histery of reinfercement. In this respect, verbal
reinforcement, namely persenal praise, was censidered less effective
initially in moetivating the child te learn.

Early empirical evidence supperted the propesitien that material
rewards are moere effective with culturally disadvantaged children.
Terrell and Kennedy (1957) studied the reinfercing effects of a light

flash alene, and in combinatien with four ether types of reinfoercement



on pre-primary schoel and elementary children's discriminatien learn-
ing. They reported that learning was facilitated under a tangible
(candy) reinforcement cenditien, with praise, token, repreef and the
light flash alone yielding less successful results. Additienal studies
comparing the effects of various types of reinforcement and using
alternate discrimiﬁati@n tasks report similar findings (Terrell,
.Durkin and Wiesley, 1959; Zigler and Delabry, 1962; Cameren and Storm,
1967; Hassett, 1970).

More recent studies have repoerted incensistent results. For
example, an investigation cenducted by Unikel, Strain and Adams (1969)
attempted te compare the effectiveness of material (candy) and secial
(verbal praise) rewards on pre-primary scheel children's learning.
Based on the results, it was indicated that although both material and
secial reward facilitated performance en the learning task, no signifi-
cant difference in their effectiveness was feund. Tiber and Kennedy
(1964), Cairns (1967), McGrade (1968) and Uselmann (1971) report
similar findings. 1In all eof these studies, variscus types of material
and social modes of reinfercement were found te be equally effective.

On the ether hand, Spence (1966), Spence and Segner (1967),
Ferrell (1968) and Farber (1971) reperted that their‘lewer—class sub-
jects perfermed mere successfully based upen the administration ef nen-
material rewards. This group ef researchers propesed that verbal
reinforcement i1s significantly superioer to material rewards in the
facilitation of conceptual digcriminatien learning. These results are
in direct cenflict with reperts of material reward superiority
previously stated.

Such majer centradictiens in the literature create a questionable



atmesphere for the implementatien of any type of reinforcement system
in pre-primary educatien. Program ratienale can ne lenger be of a
theeretical base exclusively. In light of experimental evidence,
further research in the area of reinfercement is needed. This is
especially true for early childheod educatien at the prescheel and
kindergarten level. As Geed (1972) suggests, 'the inconsistencies and
contradictions which do exist cannot be reconciled with existing data
and that new research must be undertaken to clarify the issues"

(p. 253).

A unique feature of the present investigatien is.in its integra-
tien and evaluatien of newly considered organismic variables: achieve-
ment metivatien and sensory modality. Te date, ne such assessment of
differential reinforcement effectiveness utilizing thesge variables has
been reperted. In the past, commoen censideratiens of intellectual
functiening, secieecenemic status, task difficulty, ego level, and task
‘differences have been employed with limited success. As Gagné (1970)
peints out, educaters must adept the pesitien that instructienal
material develeopment be based upen the needs eof the individual. It is
quite conceivable that the_missing conditiens are net te be exclusively
lecated in the external envirenment, but are an integral functien ef
internal individual characteristics related clesely te the learning

task itself.
Significance of the Study

An essential feature ef the study is the useful applicatien of its
findings te present-day learning situatiens, specifically in the pre-

primary scheel setting. With added emphasis centinuously directed



toward individualized instructienal experiences, the development of
curricular materials based upen applied reinfercement tephniques is an
essential characteristic of educatienal pregrams designed te meet the
needs of all students. Jensen (Gagne, 1967), for example, argues that
if the appropriate recognition ef individual differences is neot
realized, future applicatien of psychelegical theory risks being
directed toward the averaged characteristics of the group. This state
of affairs may net fully represent idiesyncrasies that exist within the
individual and subsequently reduce the overall effectiveness of con-
ditiens designed te enhance learning. In further support of these
contentions, Underﬁoéd (1966) has called for tﬁe psychelegy of learning
te establish individual differences.as central to the theoretical issue
rather than what he terms "pesky‘statistical preblems" which may result
from a marked variatien in sceres.

The recegnitien ef beth intra- and inter—indiﬁidual differences,
a theme central to the present research, is an attempt te evaluate past
_incensistencies in reinfercement literature based upen the inclusien of
achievement metivatien and sensery medality preference as part ef the
theoretical framework. The relatienship and everall significance of
these variables te the learning envirenment has received widespread
suppert. Kagan (1971), fer example, emphasizes that the preminent
feature in the educational experience of any child must include efferts
to perpetuate the student's desire te learn. Hewever, at the present
time, an academic theery of achievement metivatien and the subsequent
guidelines necessary fer the develepment of achievement-related
behavier in children are net available in cemplete form.

Similar distinctiens can alse be attributed te the censideratioen



of differential instructienal methedelegies based upen sensery medality
preferences in young children. The théery of medality preference cen-
tends that seme individuals learn mere efficiently threugh one sensory
channel, be it auditery, visual er haptic, than threugh oether pathways.
Transfer of this cencept te the educational setting suggests that
matching a child's moedality strengtﬁ with an instructienal methed
stressing that medality will facilitate learning. It appears that the
identificatien of modality strength early in the primary schoel years
may be essential to future academic success for some children. The
theery alse indicates that fer a majerity ef children, the auditery and
visual medality channels approach a general peried eof equalizatien in
functioening at appreximately seven to nine years of age (Wepman, 1968).
However, if individual needs are net met prier te perceptual medality
integratien, severe academic deficiencies cempeunded threugh cen-
comitant emeotioenal invelvement may result. Current instructienal
efforts should speak te preventive educatienal strategies designed te
enrich the individual understanding eof all children.

Additienal significance attributed te the investigatien is based
upen the belief that results may be empleyed as a "decisien-making
teel" teward the establishment ef a kindergarten curriculum centaining
an extrinsic reinfercement schedule of maximized effectiveness. The
results eof the study may be beneficial te the develepment of varieus
programmed instructienal systems. Teaching machines, audioe-visual
programs, individualized instructienal units and ether supplemental,
multi-media appreaches te learning rely heavily on the use of rein-
forcement and infermative feedback techniques. Such instructienal

metheds can greatly prefit frem the applicatien ef extrinsic



reinforcement, achievement metivation and sensery{medality theory based
upon seund experimental evidence.

Through current mainstreaming procedures, major efforts in educa-
tion based Tupen the identificatien of individual differences are being
employed te reduce the distance between those children labeled as "slow
learners" and their more fertunate counterparts in the regular class-
room. Threugh the utilization of effective systems of extrinsic rein-
foercement in learning, this task wiil be undertaken with increasing

levels of success.
Purpese eof the Study

The everall purpese ef the study is te evaluate the differential
effectiveness of verbal, cencrete ahd cembinatien verbal-cencrete
extrinsic reinfercement on subsequent visual discrimination learning in
the kindergarten envirenment. In additien, the study will investigate
the main and interactive fungtien of fwe organismic variables identi-
fied as cloesely related to the learning task: -achlevement metivatien
(high versus low) and sensery medality preference (visual, auditory and
no preference). The ;election of the variables under censideration is

~based on the céntentioen that matching instructienal methoeds to igdi—
vidual  learnding differences will enhance the attainment of educatienal
objectives with maximized efficiency. Previeusly, such multiple cem-
parisons’ of reinforcement effectiveness utilizing these specific.

erganismic  variables have net been reperted in the literature.



- Definitiens of Terms

Reinforcement

For purpeses ef the investigatien, reinfercement will refer to the
assoclation of pleasure with an act,. leading to the repetitioen er con-

tinuatien ef that act.

Extrinsic Reinforcement

Alse described as ‘external reinfercement, extrinsic reinforcement
refers te .the audible er visual feedback, verbal appreval or coencrete
- object mede available, contingent upoen the apprepriate performance of a
 child in response to the stimulus situatien. It must result .in an in-
crease in response probability .(Hodges, 1972). In additien, extrinsic
reinforcement‘may be viewed as the final geal ebject of behavier
initiated and directed by extrinsic metivatien. Three types of
extrinsic reinfercement were eperatienaliy defined for evaluation:
verbal reinfercement (secial approvél and infermative feedback), coen-
crete rewards ("mém'" candy) and a combination verbal reinforcement-

cencrete reward conditien.

Verbal Reinforcement

Alse referred te as intangible reward or symbelic reinforcement,
verbal reinforcement is described as all ferms of feedback that are
non-material in configuratioen. For purpeses of the present investiga-
tion, verbal reinforcement is operatiocnally defined as informative
feedback ("Right," "Wrong") and secial approval ('"Very Goed") adminis-

tered by the experimenter immediately follewing the appropriate



response.

Concrete Rewards

Concrete rewards refer to all material ebjects administered based
upon the performance of a positive er desired response. Concrete re-
wards are alse described as tangible rewards or material rewards.
Examples based upen experimental investigatioen include candy, tokens,
toys, etc. For purpeses of the study, cencrete rewards were opera-
tionally defined as material reward in the form of a2 piece of 'mém"
candy distributed by the experimenter immediately after a cerrect

response.

Informative Feedback

Informative feedback provides infermatien related te the accuracy
of past performance based upen criterien ebjectives, and subsequently
directs future perfermance tpward an increase in correct response.
Informative feedback usually coensists.of verbal statements concerning

the degree of appropriate performance.

Achievement Metivation

Based upen the work of McClelland, et al. (1953), Atkinsen (1957)
and Atkinsen and Feather (1966) and in the tradition of the "expectancy
x value" framework, achievement motivation refers to a theoretical
construct develeped in explanatien of individual differences in the
arousal, directien, intensity and persistence of achievement behavior.
Achievement-oriented striving is characterized by behavier in which

there is competition with an internally-based 'standard of excellence."
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Sensory Medality

As defined by Bissell, White and Zivin (Lesser, 1971), sensery
medality refers to a particular sensery system or perceptual channel
utilized by the individual in his interaction with enviroenmental
stimuli. Specifically, the different sensory medalities compliment the
sense organs employed in the act of seeing (visual), hearing (audi-

tory), touching (tactile) and feeling internally (kinesthetic).

Sensory Moedality Preference

Sensery meodality preference designates that particular sensory
input channel that is preferred by the learnmer in his interactien with
the enviremment. Although a theoretical distinctien between sensery
modality strength (aptitude) and preference is recegnized, clarificatien
is provided through definitien of an assessed strength as an individual
learner preference, The overall strength of a particular sensoery
modality preference is establiehed threugh psychemetric techniques
designed to differentiate levels of task perfeormance based upon cumu-

lative preference ranking scoeres within each moedality.
Hypetheses

The ebjective of the present investigation was te evaluate the
main and interactive functien of extrinsic reinforcement, achievement
motivatien and eensefy modality preference on subsequent task perfor-
mance in the pre-primary scheel setting.

Based upon the overall expleratory nature of the study, the

fellewing null hypotheses were set forth:
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1. There is no significant difference in visual discriminatien
task performance of kindergarten children under various ex-
trinsic reinfercement conditiens.

2. There is ne significant difference in visual discrimination
task performance of kindergarten children under twe levels of
achievement moetivation.

3. There is noe significant difference in visual discriminatien
task performance of kindergarten children under varieus levels
of sensery medality preference.

4, There is no significant gleobal interactioen between extrinsic
reinfercement, achievement metivation and sensory medality
preference in predicting visual discriminatioen task perform-
ance in kindergarten children.

5. Level of achievement metivation will net significantly inter-
act with extrinsic reinfercement conditiens in predicting
visual discrimination task perfermance in kindergarten
children.

6. Sensory medality preferences will not significantly interact
with extrinsic reinforcement conditiens in predicting visual
discrimination task performance in kindergarten children.

7. Level of achievement metivatioen will not significantly inter-
act with sensery medality preferences in predicting visual

discriminatien task performance in kindergarten children.
Assumptiens and Limitations

It was assumed in the present investigation that each ef the

experimental treatment coenditioens, specifically verbal, concrete and
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combination verbal-concrete extrinsic reinfercement, provided a rein-
forcing effect to the prometien ef learning. This assumption is based
upoen the recognitioen that in order te establish meaningful comparisens
between experimentally manipulated variables, each level of extrimsic
reinforcement should be of maximum effectiveness for that particular
group. Selection of the levels of the stimulus variable was based upoen
recommendations eutlined In previous research.

An additienal assumption based upen the selectien of achievement
motivatien as an organismic variable was the theoretical belief that
achievement striving is clearly established prier te the child's enroll-
ment in kindergarten. This contentien is supported by McClelland (1958)
and Atkinsen (1958). Beth authers report that individual differences in
achievement metivation can be clearly assessed at the age of five years.
Since all subjects participating in the study ranged between 5.4 and 6.2
years of age, measurements of achievement metivatien utilized in the
statistical analysis are assumed to be valid indicators of overall
achievement striving.

A discussion of several specific limitatiens te the experimental
effert appears relevant. Mest notably, generalizatien ef the findings
appear limited by poepulatien characteristics. Subjects for the study
were drawn frem population representative of a single scheel district
covering a limited geographical area. Consequently, any generalizatien
of the findings should not be initiated without due regard for the
unique characteristics eof the participants in the present investigatien.

In additien, generalizatien of the results of the study were
equally limited by external validity problems inherent in the research

design. What might be censidered a "Hawtherne Effect" was mest likely
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present throughout the experimental procedures due te the unique mech-
anical aspects of the administration of treatment conditiens. The
effect produced by the novelty of the experimental setting was grad-
ually reduced as the study continued. Since the sample was continu-
ously being expesed to innovative learning experiences throughout the
year, this effect may be considered generally minimized. However, the
external validity preblems and the special characteristics of the
sample allow the generalizatien of experimental findings te be somewhat
limited to regienal kindergarten groeups with similar experilences.

A final limitation of the research was derived from the fact that
the sample size employed was marginally apprepriate te facilitate
statistical analysis ef the variables empleyed. Specifically, the
classificatien of subjects based upen sensory medality preferences
established an uneven distributien ef data frequencies within each cell.
Statistical techniques providing estimates of some cell means were
necessitated. Hoewever, since much of the research was expleratory in
nature, this limitation dees not appear te limit the usefulness of the

findings.



CHAPTER II

REVIEW OF THE LITERATURE

Differential Extrinsic Reinfercement

Effectiveness

Intreductien te Reinforcement Theory

Within a scheel setting, extrinsically-based reinfercement may be
conceptualized as eperating under feur basic centingencies: (1) reward-
presented, (2) reward-withheld, (3) punishment-presented and (4) pun-
ishment-withheld. ' In theoery, all four combinatiens may be utilized in
the scheel iearning envirenment. Hewever, for the specific purpeses of
this research effert, reinforcement was evaluated under the ''reward-
presented" cenditien exclusively. Contingencies of reinforcement pre-
moted ‘as -a result .ef the reward-presented cencept are cemmenly referred
te as positive reinfercement. Likewise, pesitive reinforcement is
defined as any environmental event that increases the prebability of
reoccurrence of the specific behavier it felleows. Hoedges (1972) and
Lipei-and Jung (1971) suggest that pesitive réinforcement appears mest
helpful when the learning te be éccamplished is very basic in nature.
This approach aids: in the development of pre-learning skills, espe-
cially for these students at the pre-primary scheel level.

The applicatien ef reinfercement theory is currently a predeminant

force in the educatienal technelogy employed in teday's scheels. The

14
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development of curricular materials centaining supplemental systems of
reinforcement has enhanced a new era of instructien. Pesitive rein-
forcement can be administered in a variety of ways; Te date, most
commen forms have included verbal praise, verbal infermation, secial
approval and concrete or material reward. Early educatien pre-primary
scheel pregrams, specifically prescheel and kindergarten, accurately
reflect the multiple uses of reinforcement in the school setting.

Urlic¢h, Louissel and Wolfe (1971) have demonstrated such inneva-
tive techniques through development of the.''Learning Village' program.
This learning:envirenment- feor 2.5’to 5.0 year. old children prevides
various types of reinfercement in an attempt to initiate and perpetuate
desired behavioers. Social reinforcement such as-praise and attentive-
ness to the child's poesitive behaviers was used extensively. A system
empleying the commenly used teken econoemy: cencept was alse established
to satisfy the child's inherent need for material reward (e.g., -a piece
of candy). A basic assumptien of the Learning Village was that pesi- .
five'reinfarcement is more -successful than negative reinfoercement in the
establishment of desired behaviers. This view is, likewise, central to
current research efforts.

The Eardy Training Project for Children (Gray, Klaus, Miller and:
Forrester, 1966) was an earlier example of the application of reinferce-
ment -theory .te the learning situation. Once again, pesitive reinforce-
ment was generally thought to be more effective, especially in instances
where new responses were being formed. As a direct -outceme of the.
project, several observations for the effective use of ‘reinforcement in
dealing with culturally disadvantaged pre-primary schoel children were

made. These include:
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1. The culturally disadvantaged child generally receives less

reinforcement for his behavior. |

2. The reinfercement of the culturally disadvantaged child is

semewhat less adult administered than that of the middle-class
child.

3. The reinforcement the culturally disadvantaged child receives

is most likely noen-material, |

"4,  The reinforcement eof the culturally disadvantaged child is

directed more towards inhibiting behavior than it is toward
encouraging exﬁloratory activities (p. 7-8).
In light of these observations,xthe authoers ef the Early Training
Project suggested that rewards mest successful initially with a cultur-
ally disadvantaged child will be immediate, pesitive -and non-verbal.
Material reward (i.e., toys, candy, etc.) is an example which is con-
sistently used in present-day learning envirenments.

With a variety of reinfercement cenditiens available for use .in
the schoeol setting, it is impertant té determine their effectiveness -
with specific populations of students. The remainder of the extrinsic
reinforcement literature review will address the relative utility of
several reinforcement ceonditiens in the prometien of learning. General
trends will be discussed and areas of disagreement and contradictien

analyzed. -

The Verbal Reinforcement Paradigm

In reviewing the literature relevant te this investigation, it is
advantageous te initially censider findings in the area of verbal rein-

forcement. 1In general, the student mest likely must utilize three
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sources of informatien available te him if learning is te take place:
(1) verbal or written directiens, (2) some type of external stimuli

and (3) informative feedback. Informative feedback provides informa-
tion regarding the appropriate way the subject is expected to respond
on future trials (the correctness of his respense). It is impertant to
note, therefore, that varilations in the amount of feedback and the
actual nemenclature of the reinfercement affect the overall task
performance.

Studies designed to compare the types of Verbal Reinforcement
VCombiﬂatiens (v.k.c.) have reported rather cemsistent results. In a
landmark study in this area, Buss and Buss (1956) employed three
V.R.C.'s te study their effect on conceptual discriminatien learning in
children. The experimenter reinfoerced each éubject's respense by say-
ing "Right" after a correct respense, ''Wrong' after an incorrect re- -
spense (R-W Condition); "nothing'" fer a cerrect respense, 'Wrong' for
an incerrect respense (n-W Conditien); and "Right'" fer a correct re-
sponse, ''mothing' for an incerrect response (R-n Cenditien). Results
indicated that groups recelving R-W and n~-W reinfercement combinations
both preduce significantly superier performance when compared to the
R-n reinfercement cembinatioen, and differed little frem each ether.
Similar findings were reperted by Miller and Moffat (1970), Curry
(1960) and Spence (l966a.).

In a study at the prescheel level, Spence and Dunton (1967) found
that lewer-class subjects reinforced by the "Right—Wrené" verbal rein-
forcement combinatien were superier in performance on a twe-alternative
discrimination task to subjects receiving the "Right-nething' and

"nothing-Wrong'" combinatiens. Similar trends were reported by Meyer
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and Seidman (1961). Although Meyer and Seidman did net obtain a sig-
nificant difference in their comparisens, they did report a consistent
superierity in the R-W reinfeorcement combinatien.

Such coensideratiens are impertant te the present study. If
comparisens between verbal and othef nen-verbal reinfercement con-
ditiens are to be meaningful, the selection of the mest effective
verbal reinforcement combinatien is essential. Results of studies
employing verbal reinforcement combinatiens could poessibly reveal

implications for future research in the area of non-verbal reinforcement.

Empirical Evidence Related.to DBifferential

Reinforcement Effectiveness

A basic controversy prevalent in the reinforcement literature is
in the determinatien of the mest effective incentive fer learning.
Numerous types énd cembinatiens of reinfercement have been investigated.
The manipulatien of a variety of parameters including age level, socie-
econemic status, intelligence and task cemplexity has led to serious
contradictiens in reported findings. In simplified terms, reinforce-
ment can be conceptualized as a dichotomy consisting eof either cencrete
rewards or symbolic reinforcers. Concrete rewards include such in-
centives as candy, tokens er toys.' A light flash, bell, verbal praise
or verbal performance-oriented information are all examples of symbelic
reinforcers. In most cases, the study of the relative effecté of rein-
forcement conditiens is enhanced by éhe combination of several rein-
forcement techniques with a variety of subject- .and task-oriented
variables. Such manipulatien of the experimental variables has led to

increasingly complex designs and a censequent wide variation of
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empirical findings.
In an early study performed by Terrell and Kennedy (1957), the

effects of verbal praise, reproef, candy and token rewards en the
learning of a simple discrimination task were investigated. The task
involved the acquisitien ef a butten-pushing response to the larger of
two three-dimensional geometric objects. Subjects included in the
study were 160 feour, five, eight and nine year old children. All rein-
forcement cenditioens were accempanied by a light flash. Results indi-
cated that the candy reward group was significantly superier in per-
formance on the discrimination task toe subjects receiving all other
reinforcement coenditiens. Terrell, Durkin and Wiesley (1959) performed
a similar study which included sociceconomic status of the child as an
additienal organismic variable. Subjects consisted of lewer- and
middle-class five, six, ten and eleven vear olds. A strikingly sig-
nificant interactioen effect was found between reinfercement type and
social class. Lower-class children perfermed significantly better under
the material reward condition (candy) than when administered non-
material reinfercement. Cenverse findings were reported for middle-
class children. Cameren and Storm (1967), Cradler and Geedwin (1971)
and Reiner (1972) all repert similar findings in studies utilizing a
variety of tasks as criterion measures.

Zigler and DeLabry (1962) compared the effectiveness of tangible
rewards (a token te be exchanged for a tey) with intangible reinforce-
ment (verbal infermatioen) on a concept switching card sorting perform-—
ance task in six year old elementary scheel children. Three groups of
subjects were used: lower-class, middle-class and educable mentally-

handicapped children. Results confirmed the findings of previous
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research. Middle-class subjects performed significantly better on the
concept switching task under the intangible reinforcement conditien.
The lower-class and retarded children's performance was significantly
improved under the tangible reward cenditioen.

It appears at this peint that cencrete rewards in the form of
candy were found te be significantly mefe effective in the promotion ef
learning in lower-class children. Hassett (1970) attempted to extend
these findings by comparing the effectiveness of money, candy, personal
praise, and performance-directed praise on a marble-drepping task in
four lewer-class cultural greups. The 72 subjects represented Angle,
Black, Navahe and Spanish-American elementary schoel children. Based
upén the findings, the author indicated that candy differed signifi-
cantly frem the other three reward conditions. No interaction between
cultural background and reinfercement condition was feund. The ceon-
tention that material rewards are mere effective in lower-—class chil-
dren's learning was suppoerted,  Most impertantly, the findings per-
mitted generalizatien across cultural greups to be meaningful,.

'Implications based on empirical evidence that material reiﬁfcrcef
ment is markedly superioer te ether reinfercement centingencies in
lower-class children's learning are suggested by Terrell, Durkin and
Wiesley (1959). The authoers argue that substantial evidence exists te
indicate that parents of middle-class children place é greater emphasis
on learning for learning's sake than de parents of lewer-class children.

However, more recent research has not consistently found a superi-
ority in the effectiveness of material reinfoercers on lewer=-class chil-
dren's learning. For example, Tiber and Kennedy (1964) were unable to

report a significant social class difference in intelligence test
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performance due to reinfoercement type. White and Black seven-eight
year old elementary schoel subjects were randemly assigned to four in-
centive groups: verbal praise, verbal repreof, candy reward and con-

trol. The Stanford-Binet Intelligence Test, form D-M, was used as the

criterion measure. Specific experimental treatments were administered
after each subtest. Results indicated that ne significant difference
between incentive greups was identified. Alse, no interactien effect
between incentive group and secioecenemic status was feund. Haweyer,
the auther did report a significant main effect based upen overall
seciocecenemic status greup perfermanée.

Under this analysis, it was evidenced that White Middle-Class sub-
jects were superier te White Lower-Class subjects»in task perfermance.
In turn, White Lewer-Class subjects perfermed at a superier.level when
compared te Black Lewer-Class. subject perfoermance.,

In a similar study, Kulberg (1967) generally'supperted these find-
ings using first, fifth and ninth grade children as subjects. Specifi-.
cally, she did net find a significant social class difference in.learn-
ing with respect té reinforcement cenditien. However, Kulberg did re-
poert superier task performance feor first grade male children receiving
a teken in contrast te candy er verbal praise. The candy and verbal
- praise conditions were .superier te the token and perfermance cenditions
for fifth grade boys. No differences were found feor ninth grade sub-
jects. Implicatiens drawn from the research suggest that extrinsic’
reinforcement effectiveness may function differentially based upen age-
specific characteristics of the subjects.

Cernius (1968), employing a card serting task with lewer—class

boys frem grades first to feurth, found differences between his
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reinforcement conditiens to be non-significant. An intangible reward
was used in which the subjects were told "Right" after each cerrect
serting response and "Wreng" after each incorrect sorting respense. In
addition, a tangible reward cenditien was empleyed in which the in- =
tangible rewards plus toeken chips to be exchanged feor toeys acted as a
combined incentive. Unikel, Strain and Adams (1969) replicated these
findings at the preschecl level, suggesting that reinforcement effec-
tiveness based. upon age-specific variables is, at best, tentative.

In a cemparative study of reinforcement cohtingencies in preschool
children, Teager and Stern (1969) reported nen-significance in their
comparisen of a variety of extrinsicallyFbased incentives facilitating
task performance. Subjects utilized:in the study censisted of 21 Black
children frem 45 to 65 menths ef age. The children were randemly
agsigned to three treatment greups: Treatment l--teoken reinforcement
(raisins), chemical feedback (green eor red light flash indicating a
cerrect or incerrect regpense), and verbal infermatien; Ireatment 2--
verbal reinfercement (praise), chemical feedback and verbal infermatien
and Treatment 3--chemical feedback and verbal infermatien enly. A
paired-assoeciate task was employed as a measure of reinfercement effec-
tiveness. An examination ef the findings revealed that altheugh token -
reinforcement proved te be more peotent, differences did not reach a
level of significance. Teager and Stern did observe, heowever, that
nene of the effective types of reinfercement appear necessary. He
suggests that children can learn te use feedback stimuli as infermatien
signals and transfer tﬁeir infermative value to extremely different
learning situatioens. This implies that the use of mechanical apparatus

(a light flash, bell, etc.) in learning situations can prove to be
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quite beneficilal in the prometion of subsequent task perfermance.

Other cemparative studies investigating a variety of reinforcement
conditions again repert similar findings. McGrade (1968) cempared the
performance of lower- and middle-class children en a size-shape dis-
criminatien task.  No significant main or interaction effects were
found in the comparisen ef verbal, visual (signal light) and material
(candy) reward. Uselmann (1971) reported similar results in the
comparison ef mater{al,‘physical (an embrace, hug) and verbal rein-
forcement on a marble-in-the-who game for prescheel children.

A significant bedy of evidence, however, has been established te
support the hypothesis that symbelic reinfercement, essentially verbal
in nature, generates superior perfermance in beth lewer- - and middle-
class children's learning. Spence (1966) studied the effects of
varieus respense-contingent reinfercers on preblem-selving behavier in
children. Subjects ef three age levels (four-five, seven-eight and
ten-eleven) were selected from lower- and middle-class backgrounds.

The experiment utilized three levels of reinforcement (Reward, Punish-
ment and Reward-Punishment) and within each of these verbal reinfercers
("Right" and "Wreng') and nen-verbal reinforcers (candy and a rauceus
gsound). A two-alternative discrimination learning task was empleyed to
measure reinforcement effectiveness. Based upen the results, the auther
reported that beth middle-class and lower-class children performed
better when administered symbelic rather than the material rewards.
Spence and Segner (1967) replicated these findings with lewer-class and
middle-class eight and nine year old elementary scheel children.

Replicatien of such findings at the preschool level differed en

geveral points. Spence and Dunten (1967) reperted that net enly the



24

candy-blank treatment conditien but alse the "Right'-blank (as oppesed
to the "Right''-'"Wrong' and blank-"Wreng'') verbal reinfoercement cen-
ditions were markedly less effective in the facilitatien of task per-
formance., In addition, review of group means suggests that the lower-
class prescheol children perfermed at an equivalent level under both
reward-punishment cenditiens. Results did cenfirm the inferierity of
the candy~-reward conditien when cempared te ether ferms ef symbelic
reinforcement for middle-class children.

Expanding this line of research, Spence (1970) once again cbserved
a candy reward inferiority in an investigation ef the effects of a
light signal, bean tte be exchanged fer candy) and candy en discrimina-
tion learning in lower—class and middle-class secend and third grade
children., The results clearly cenfirm the findings ef the investigat-
oer's previous research on discriminatien: The use of material rein-
forcers produces significantly peerer performance in task perfermance
when cempared to symbelic rewards. However, although not statistically
tested, contentien that beth lewer- and middle-class children found
candy less metivating and rewarding then symbelic reinforcers appears
questienable., Spence (1970) suggests that the specific reinfercement
procedures employed with the éhildren receiving candy rewards may have
distracted their attentien from the task. This "distractien effect"
may poessibly be generalized to include any reinfercement procedure
using a mechanical apparatus in its administratien.

In a test of the Distractibility Hypothesis, Ferrell (1968) re-
perted that lower-class preschool children demonstrated a superier
level of perfermance on a marble-dreopping task under verbal reinforce-

ment cenditions. Subjects in the candy, negative verbal punishment and



25

the combined candy plus verbal reinfercement conditiens performed at an
inferier rate. Based upon the inclusien of the combinatien candy-verbal
reinforcement cenditien, the findings imply that candy acted net enly as
an inferier reinfercer, but actually hindered perfermance., Teager and
Stern. (1969) also noted a distraction effect exemplified by his use of

a variety of mechanical apparatus. He reported that his prescheel sub- -
jects demenstrated a degree of emotional side effects during the test-
ing sessions. Hewever, such suppert fer the distractibility hypethesis
must be censidered tentative based‘upon reperts in the form of behav-
ioral ebservatiens rather than experimental manipulatien.

In examining the empirical evidence, it appears that the evalua-
tien of the distractibility of specific respense coentingent rewards has
net been adequate. Marshall (1969), in a study of 160 White kinder-
garten children, examined twe classes of reinfercers--material and
symbolic (verbal). As a measure of reinforcement effectiveness, the
High S.E.S. and Lew S.E.S. subjects participated in an interesting and
uninteresting game (coler discriminatien task). The auther reperted
that verbal reinforcement, when administered immediately, was effective
for beth High S.E.S. and Lew S.E.S. groups. A distraction effect was
noted in that material reward impeded the performance ef both secie-
ecoenemic groups. The investigatoer suggests that an experimental design
in which the material reward is given enly after criterien is reached
instead of after each cerrect respense would significantly reduce the
distractibility ef the reinfercement. In additien to the distractien
effect, an interaction effect between reinfercement conditions and task
interest level was evidenced. The implicatien drawn from the research

suggests that the type ef task employed ceuld be largely respensible
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for many of the incensistencies reperted in the reinforcement litera-
ture. The contentisen of an inherent task-specific x reinfercement cen-
ditien interaction was, likewise, supported by Spence and Dunten (1967);
Unikel, Strain and Adams (1969); Cradler and Geodwin (1971) and Hedges
(1972).

In a study ceonducted by Blair (1972), the majer purpese was to
evaluate the distractibility of material rewards under several differ-
ent reinfoercement procedures. Reward conditicns administered to the
nine year old subjects included consumable (candy), nen-censumable (toy
prize), teken coensumable (a bean for candy) and teken nen-censumable
(a bean fer a toy prize). In accerd with the results, Blair indicated
that all reinfercement cenditions initiated similar levels of perform-
ance. In additien, no significant distractibility effects were iden-
tified. These findings de net suppert the cententien ef Marshall
(1969) that material rewards administered under a system of teken rein-
foercement woeuld be less distracting than the distributien ef consumable
rewards immediately after each correct response. However, it is sug-
gested that certain reinforcement cenditiens using token procedures may
be less distracting than others. Spence (1970) reperted that a light
signal used as a token was less distracting than a bean as a token for
lower-class children. The reverse was true for middle-class children.

The study of distractibility in reinforcement events was continued
in an investigation at the preschoel level by Farber (1971). The re-
search compared the effectiveness of verbal and candy reinfercement eon
the learning of 72 lower-class Black children. A combinatien of the
twe reward conditiens was alse studied te determine if the material re-

ward displayed a distracting effect. As a measure of reinfercement
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effectiveness, a twe-choice discriminatien task using three-dimensional
gepmetric figures was employed. Results were consistent with these
reported by Spence and Segner (1967), Spence and Dunten (1967) and
Ferrell (1968), The children's performance was superior under the ver-
bal reinfercement conditien in cemparisen te candy reward, Alse, in

. agreement with Blair (1972), material reward was not feund te act as a
digtractor dnhibiting task perfermance. In light ef the empirical
evidence presented te this peint, it would be appropriate teo suggest
that cerfain incphSiétehcies?in the analysis of the distractien effect
of material rewards en subsequent task perfermance warrants a recen-—
ceptualizatien ef the issue,

The individual's past histery ef reinfercement is an additienal
parameter critical te. the study of reinforcement effectiveness in
learning.. Baren (1966) suggests that ", . . it seems necessary te put
less stress on the cemplex persenality characteristics ef the indivi-
dual and more stress on the characteristics of the secial reinfercement
histery itself (i.e., the frequency, intensity and variability of past
soclal rewards)" (p. 527). Such a ceﬁtention‘assumes that the indivi-
dual's past histery of secial reinforcement establishes a persenal
baseline from which he assesses ongeing soecial reinfoercement as it is
prgsented, This individual preference level tends te influence the
gpecific interactions between: the- individual and the reinforcing agent..
Rieken (1962) refers. to. these: interpersenal transactiens as a precess
ef continucus-bargaining between the Subject and.the Experimenter. At
times, the Subject may net consider the reinfercer an adequate. exchange
for gpecific perfermance requirements expected of him. In additien,

Uselmann (1971) argues that the administratien eof secial reinfercement,
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although intended te previde a positive incentive would inherently pre-
vide a negative conditien if it is net in accerd with the individual's
previously iestablished baseline level ef reinfercement expectatien.
There appears te be three reasons toe suppoert such a statement:

1. Future disappeintment--the subject  feels he may net live up te

the expectation and therefore fail himself and the reinfercing-:
agent.

2. - Guilt feelings-—the reinfoercing .agent is being given a false -

impression ef the capabilities eof this subject and therefore
the subject feels guilt.

3. Credibility of the reinforcing agent—--the subject is wary of:

the .source of reinfercement and is coencerned about possible
ulterior motives of the reinforcing agent (p. 4).
It seems clear that an individual's past histoery of reinfercement pro-
vides a potentially useful theeretical cenceptualization related to the
chrrent state of his reward preferences. Such censideratiens may be -
extremely applicable to the determinatien of ‘effective moedes eof rein--
forcement in learning.

Another facter, task complexity, appears to be related to some of
the incensistencies reperted in the aforementiened studies. Farber
(1971) made the observation that studies reperting tangible reward
superierity for lower-class subjects empleyed marble dropping or sort-
ing tasks. These ‘tasks are relatively simple in their cenfiguratioen.
Comparatively, studies reporting a genéral inferierity of tangible re-
ward effectiveness used size ‘discriminatien and concept switching tasks
which are clearly more difficult. Spence and Dunten (1967) alsq

suggested the existence of an interactien effect between reinforcement
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conditien and task difficulty.

In a test of the hypothesis of task-specific differences in rein-
forcement effectiveness, Kirwin (1968) directly investigated the
effects of task difficulty on learning. 1In a study dnvelving lewer-
class second and third grade children, .a discrimination or cenceptual
task at two levels of difficulty was administered. Reinfercement con-
ditions included material (light and candy) and nen-material (light
flash enly) reward. Contrary teo expectations of a task coemplexity
x reinforcement conditien-interactioen effect, no significant differences
were found. Perhaps. a replication of ‘the study using verbal reinferce—
ment '‘as the non-material reward cenditien would enhance the findings.

In a comprehensive, multidimensioenal study -of reinfercement
effectiveness, Reiner (1972) investigated the independent and inter-
active effects of several variables apparently related te learning.
These included ‘the type of reinforcement, type of task, grade level,
socilal class, and sex. Lower—- and middle-class subjects from the first,
third and fifth grades were administered a sample of problem-selving
and motoer-learning tasks., Three reinforcement cenditiens were admin-
istered; namely, knowledge of results (correct and incerrect), social

1m n

reinforcement ("you're deing fine," "very good") and material reinforce-
ment. Indicative of the general findings presented in the literaturé,

a four-way interaction between type of reinfercement, type of task,
social class and grade level was found. Implicatiens drawn from these
results indicate that broad generalizations of reinforcement theory to
learning situations are relatively limited at the present time. With

the knowledge of the main and interactive effects of these and oether

variables, it may be possible to empley the most effective reinforcers
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for particular children on specific tasks. Table I provides a summary
of the experimental evidence reported in the discussion te this point.
In cenjunction with the literature review, Table I prevides sufficient
clarificatien to justify the need for further experimental effort di-
rected toward the}extrinsic reinforcement conceptual framework.

Due to the rather large array of inconsistenciles reported in the
literature, the author (Litwin, 1974) attempted te study the differen-
tial reinforcement effects of four levels of extrinsic reinforcement.
The sample for the study consisted of 28 disadvantaged prescheel chil-
dren enrolled in the Project fer Infant Development and Evaluatioen
(P.R.I.D.E.) at West Chester State College. A Latin Square Design was
employed as the experimental design and methed of evaluatioen. Levels
of the experimental treatment conditien included verbal, visual, audi-
tory and gustatory reinforcement. Overall treatment effectiveness was
measured by subject performance scores on feur two-cheice discrimina-
tien learning tésks. These instruments were specifically constructed
for use with the sample participating in the study.

Testing was accemplished during a four-week period. Measurements
of treatment effectiveness were operationally defined as the total num-
ber of correct respenses for each subject on each of the four tasks.
Primarily functioning as a treatment cendition, verbal reinforcement
supplied information cencerning the coerrectness of the respense and
performance-directed praise. Visual, auditery and gustatery reinforce-
ment was represen;ed by a green light flash, a ringing bell and the
distributien of a sugared cereal, respectively; all presented upen a
cerrect response,

Based upon the results of the study, it was suggested that each



TABLE I

SUMMARY OF STUDIES REVIEWED RELATED TO THE DIFFERENTIAL
EFFECTIVENESS OF EXTRINSIC REINFORCEMENT

Year Author CA LC-MC Task Treatments NS Comments
1957 Terrell and 4-5, X Disc.-Button (VP, VR, M, T) M (Candy)
Kennedy 8-9 Pushing Light Flash Hassett (1970)-MC
1959 Terrell, Durkin 5-6, X X Disc. KOR, M KOR > M for MC
and Wiesley 10-11 :
1962 Zigler and 6 X X Concept Switching KOR, T KOR > T for MC;
DeLabry T > KOR for LC, EMH
1964 Tiber and 7-8 X X Stanford-Binet VP, VR, T, Control MC (White) > LC (White)
Kennedy > LC (Black)
1966 Spence 4-5, X X Disec. Reward (KOR, M), KOR > M
7-8, . Punishment (Auditory),
10-11 Reward + Punishment
1967 Kulberg 6, 10, X X Paired Associate VP, KOR, T, M T > M, VP, KOR (1st
14 grade boys); M, V > T,
KOR (5-th grade boys)
1967 Spence and 5 X X Disc. KOR, M KOR > M for MC
Dunton
1968 Cernius 6, 9 X  Card Sorting KOR, KOR + T X Unikel, Strain, Adams
(1969)-preschool
1968 McGrade .7-8 X X Disc. V, Sy, M X Uselnann (1971)-
Preschool
1968 Ferrell 4-5 X VP, VR, M, VP + M VP > VR, M, VP + M

Marble Drop

*Distractibility
Hypothesis

1€



TABLE I (

CONCLUDED)

Year Author v CA LC-MC Task Treatments NS Comments
1968 Kirwin 7-8 X Disc.; Conceptual M (Candy + Light), X *Distractibility
Sy (Light) Hypothesis: NS
1969 Teager and 4-5 X Paired-Associate (1) T, Sy, KOR X Raisins, Green/Red
Stern (2) vp, Sy, KOR Light
(3) Sy, KOR
1969 Marshall 5-6 X X Color Disc.; VP, KOR, M Task x Reinforcer
' Interest Level VP, KOR > M for MC
Immediate VP > Delayed
M
1970  Spence 7-8 X X Verbal Disc. KOR, M, T KOR > M
1971  Farber 3-5 X Geometric Figure VP + KOR, M, VP + KOR > M,
Disc. VP + KOR + M VP + KOR + M > M
*Distractibility
Hypothesis: NS
1972  Blair 9 X Disc. M (Toy, Candy); *Distractibility
T, VP, KOR Hypothesis: NS
VP, KOR > M
1972  Reiner 6, 8, X X Motor; Problem VP, KOR, M Reinforcer X Task X
10 Solving SES x CA

VP = Verbal Praise

VR = Verbal Reproof

M = Material
T = Token
KOR = Knowledge of Results

Sy = Symbolic (Light Flash, Bell)

MC = Middle Class

LC = Lower Class

S = Significant

NS = Non-significant
CA = Chronological Age
Disc., = Discrimination

49



33

level of the treatment cendition previded seme degree ef reinfercing
value in the promotien ef discriminatien learning. Nen-significant
main effects were found fer group and eccasien differences. Results
did indicate a significant experimental treatment main effect at the
0.01 level., It was faund that the verbal reinforcement cendition was
superier in perfermance te the visual, auditery and gustatery reward
conditiens. All ether multiple comparisens of treatment effectiveness
yielded nen-significant results.

In additien te the analysis of main effects established ‘prier te
“the study, a pest hec analysis was perferﬁed comparing reinfercement -
preferences for high and.lew achievers‘éaséd upen task perfermance
sceres. The assessment found incensistent results at the twe achieve-
ment levels. Low achievers were found ts'perferm’equally well ‘under
all reinfercement cenditiens. High achievers, on the ether hand, .
demenstrated a significantly superier level of performance under beth
verbal and.gﬁstatory (cencrete)‘reinfércement, Invadditien,,the__
effectiveness of these two conditions differed little. from each ether.
Upon inspection of the raw data, it was theof;?ed that such differences -
in the ‘findings between high and:lew'achievers‘wefevattributed te the
relatively high frequency of chance level sceres included in the anal-
ysis. The théoreﬁical implicatiens suggested by this develepment
appears of crucial impértance if clarification of the émpirical data is
to be realized.

The major findings of the author's previous research support the
theeretical poesitiens put ferth by Spence and Segner (1967), Ferrell
(1968), Farber (1971) and ethers: Verbal reinforcement was signifi-

cantly more effective than material rewards in the prometien of lower-
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class preschool children's discriminatien learning. However, several
observations during the administratien of treatment cenditiens warrant
further discussion.

Although Litwin (1974) did net statistically test the function eof
material rewards as a distractor eof attention, behavieral observatiens
tend to provide further evidence of the occurrence of the phenoemenoen in
the experimental setting. In cencurrance with evidence gathered by
Spence (1970) and Teager and Stern (1969), observational data clearly
suggests an overall distractor-effect based upon presentatien of nen-
verbal forms of extrinsic reinfercement. The mechanical aspects of the
reward conditiens: the light, bell and distributien of cereal,
appeared to previde the opportunity te allow competing responses to
interfere with subject perfermance. On the other hand, the verbal
reinfercement condition appeared te previde the attentioen focus and
informational feedback necessary to insure superier performance. How-
ever, speculation of this nature.must be replaced with empirically-
based suppert. Discrepancies in the literature cencerning the dis-
tractor effect of concrete rewards as an inhibiter of task performance
is in need of further systematic analysis.

The adoptien of the classificatiens "High Achievers'" and 'Low
Achievers" as a supplemental evaluative technique was selected for
several reasons. Initially, such statistical analysis was performed in
order to obtain an additional level of agreement with the main findings
ef the study. Evaluation by achievement level alse permitted a cleser
study of the impact generated by chance level sceres on the analysis of
treatment effectiveness. In addition, several studies have reported an

interaction effect between achievement level and reinforcement
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condition. McKeachie (1973) found that higher achieving children per-
form better under verbal reinforcement cenditions, while low achievers
learn better when‘they receive material rewards. These results are
generally supported by Blair (1972) and Zigler and DeLabry (1962). The
earlier study did not suppoert these contentions. Ne significant differ-
ences were found between verbal and material reinfercement fer beth
high and low achievers. However, due in part to the relatively small
sample size employed in the analysis, these findings should net be
adopted without reservatien.

Most impertantly and based upon the results cbtained frem the
achievement ;evel analysis, it may be argued that chance level scores
had a significant effect on the outceme of the study. Although low
achievers performed equally well under all treatment coenditiens, high
achievement subjects were significantly superier in performance during
verbal and gustatoery reinforcement. What was expected was a similar
distributioen of treatment effectiveness at both achievement levels as
found in the full sample size analysis. That is, verbal reinfercement
was expected to be significantly mere effective than visual auditery
and gustatery reinfercement in children's learning. Such discrepancies
in the results of the two ferms of evaluation make apparent the impact
of including chance level sceres in the statistical analysis. The in-
clusien of chance level gcores in the evaluation of reinfercement
effectiveness appears te coenstitute a majo; methedeleogical flaw in
reinfercement theory research. 1In all probability, the interaction ef
task differences with the selectien of metivational devices is respen-
sible for much of the inconsistencies reported in the literature. The

utilization of an unclear or relatively difficult learning task could
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proevide data containing an excessive number of chance level scores.

Mest assuredly, the determinatien ef effective moedes of reinforce-
ment is a complex issue. Reinforcers have been found te interact with
a variety of subject and situational variables te establish level of
performance. At present, the generalizability of reinfercement theory
appears te be limited te particular subjects on specific learning
tasks. Further research in the area of differential reinforcement
effectiveness utilizing a wide array of variables in the identification
of individual differences appears warranted., Such effoerts are
essential to the advance of educatienally-based instructienal technoelegy

beyond its present state.

Achievement Metivatien

Intreduction te Achievement Metivatien

In the previeus sectien, the research evidence, altheugh somewhat
incensistent in its specific behévieral predictiens, dees advance
sufficient justification toward the utilization of extrinsically-based
incentives te increase academic perfermance. In a similar fashien,
mest educators will agree that an additienal significant wvariable
affecting classroem performance is the student's inherent metivatien
teward achievement when cenfrented with an academic task. Hewever, at
the present time, theeretical speculatien and empirical evidence coen-
cerning the understanding, predictien and subsequent centrel of class-
room performance is, at best, incengrueus. Currently, theeretical con-
cerns have not been adequately translated inte a language useful te the

classroom teacher.
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These unsuccessful efforts te apply psychelegical theery to edu-
catienal situations have not led te a systemic academic theory of
achievement metivation. Kagan (1971), for example, argues that the
initial step in the educatienal experiences of any child must be to
either enhance or maintain his desire to learn. Continued efferts at
the development eof achievement-related metivation toward academic
success in schoel is of parameunt impertance. Effoerts in this direc-
tion must readily include censideration of envirenmental factoers, e.g.,
extrinsic system of reinfercement, in suppoert of achievement-oriented
behavier. Such efforts should be included as a majer compenent in
current curricular and instructienal programs. Attainment of this geal
is certainly a complex preblem. However, if education is to deal
effectively with individual differences in children, envirenmental con-
ditioens, including the differential effects of reinforcement, must be
carefully aligned with the internal characteristics of the learner.

In recent years, researchers have become increasingly interested
in the developmental precursors of achievement motivatioen. Smith
(1969), for example, suggests that a high level of achievement metiva-
tien, at least in boys, is mest likely attributed to (1) relatively
early parental demands fer accemplishment; (2) affectively oriented
rewards for achievement, specifically physical attention and secially-
oriented verbal praise; (3) high level goal setting for children by
their parents; (4) a positive parental rating of the son's overall
competence in achievement situatioens and (5) centinuous suppert toward
the son's achievement efforts. These developmental predecessers to the
development of a high level of achievement metivation within the male

population suggests that, in fact, the individual's histery of
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reinforcement, primarily secial in nature, may directly influence sub-
sequent reinforcement effectiveness and achievement-related perfermance
in the academic areas. Inconsistencies in the study of reinforcement
effectiveness may be partially evaluated threugh censideratien of indi-
vidual differences in develepmental experiences leading te divergent
levels ef achievement metivatien., It is theoretically pessible that
these children previded experiences in premetien eof achievement activity
also poessess a predispesitien teward secially-based external reinferce-
ment rather than material er cencrete rewards. It can be further argued
that children ef high achievement metivatien may shew a learned prefer-
ence teward secially-oriented reinfercement and praise.

The theeretical implicatiens discussed by Crandall, Presten and
Rabsen (1960) suggest further censideration of etielogical facters
relevant to the develepment ef achievement metivatien in children. The
authers define as essential criteria ef primary impertance the everall
structuring of perfermance standards and censistent parental demands fer
achievement-related behavier. The authers further argue that such
demands, manipulated through the administratien of specific rewards and
punishments, are essential te the develepment of achievement strivings
in later life. Here, the motivatien te achieve is being conceptualized
as a hypethetical censtruct in explanatien of certain aspects of
achievement-eriented behavier net attributable te current intellectual

abilities.

A Theoretical Medel of Achievement Metivaticen

Theeretically defined by Atkinsen (1957, 1964) and Atkinsen and

Feather (1966), achievement motivatien is assumed te relate specific
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characteristics of metivated behavier te the interaction of transient
gituatienal dispesitiens (expectatiens and incentive values) and the
comparatively stable persenality traits (metives). This particular
theeretical pesitien has its origin in the "expectancy x value" metiva-
tienal framework, invelving semewhat similar coenstructs. Since the
functien of this study dees net include a test of the internal censist-
ency of the achievement metive, a brief review will be previded. Feor a
detailed acceunt and general suppert of the theery, the cemprehensive
literature reviews provided by Kerman (1974) and Maehr and Sjegren
(1971) sheuld be censulted.

The general theeretical framewerk of the achievement moetive is
based upen the assumptien that in acﬁievement situatiens, all
achievement-oeriented behavier is clesely tied te situatienally specific
appreach—aveidance. cenflict tendencies. The overall directien of
achievement striving is established under twe precipitating cenditiens.
Individuals whese tendencies te appreach success are greater than their
tendencies te aveid failure will direct behavieral activity toeward
achievement geals at a mederate level of difficulty. Cenversely, these
whe experience a deminance of tendencies te aveid failure ever tenden-
cies te appreach success will subsequently. aveid the achievement-
related task in questien. In line with this cenceptual effert, Maehr
and Sjegren (1971) further argue that these internal motivatienal ten-
dencies teward task perfermance are an integral cempenent ef the per-
sen's endufing persenal erientatien, and their everall strength will
vary between individuals. In additien, these cenditioens are signifi-
cantly influenced by extrinsically-based facters such as centingencies

of reinforcement, affiliative drive, and other situatienallv-determined
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variables.

In additien toe the individual's internally-based predispesitiens
to appreach success (Mg) or to aveid failure (Mg¢), the overall
strength of the appreach—-aveidance tendency can alse be determined, in
part, by the specific envirenmental incentives available. These in-
clude the incentive value for success (I ), the incentive value for
failure (Ig), the subjective prebability eof success (Pg) and the sub-
jective prebability of failure (Pf) when cenfrented with a given
activity. As demenstrated in the summary of the medel previded abeve,
these cenditions assume that the value facter (Ig, Ig) is rigidly de-
pendent upen the functien of the expectancy facter (P;, Pg). Specifi-
cally, the incentive values of success and failure are hypethesized by
Atkinsen as inverse linear functiens ef the prebability ef success and
failure at task perfermance.

Frem the theoretical development presented thus far, Atkinsen

(1957) set forth the cempleted form,ef the initial medel:
Tg = (Mg x Pg ¥ Ig) ~ (Mg X Pg X Ig)

where T, is defined as the everall active impulse te undertake a
particular achievemeﬁt-eriented activity. Hence, it legically fellows
that T, is pesitive when My > M, and negative when Mp¢ > M.

The primary metivatienal drive, in cembinatien with situatienally
specific subjective expectatiens for success or failure, iniﬁiate the
resultant metivational tendency te either appreach er aveid the achieve-
ment situatien. The majer overriding hypethesis is that, in achievement
gsituatlens, persens characterized as My > Mg will demenstrate lewest

metivatien where Pg = 0.00 or 1.00 and highest metivatien where
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P = 0,50, Furthermere, persens fer whem M_f > My will theeretically
demonstrate lowest achievement striving at P = 0.50.

However, other authers (Ocenner, Atkinson and Herner,{lQéé)»repert
conflicting results, previding neteworthy cencern toward the relatien-
ship. In a variety of empirical investigatiens utilizing '"persistence"
behavier in a test situatien, evidence led toe the cenclusien that Myf
subjects have net shewn censistently peer perfermance at the moederate
difficulty level. Te account for such discrepancies in the literature,
Atkinsen and Feather (1966) previde what might be censidered an "errer
term" (Tgyy). These 'extrinsic metivatienal tendencies" censist ef
tendencies te engage in the relevant activity fer reasens other than a
cencern fer achievement. Further evaluatien of the Toy+ censtruct is
essential te the predictien ef academic¢ performance levels based upen
predispositiens teward achievement metivatien.

The cencept Tgyt repreéents a mere recent acceptance of the fact
that a variety of secial contexts eften arcuse nén—achievement metives
in the achievement-related situatien, and subséquently lead te success-
ful task perfermance. These externally based tendencies are noet gen-
erally asseciated with Pride in achievement as such and may include,
for example, metives te cemply er te seek approeval:. Frem this discuss-
ien, it is clear that the théexy predicts that-ény individual may try
te achieve in a given situatien. The difference is observed in the
fact that the level of achievement behavier will differ as a functien
of beth individual and envirenmental &ariatien. It fellews that the
envirenmental centext may appear quite different fer the Mg and Méf
groups. Most impertantly, any experimental test situatien inherently

provides specific extrinsic constraints or demand characteristics that:
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influence task perfermance regardless ef internal levels ef achievement

motivatien,

Empirical Evidence Related te_the»Achievement

Metivation Cenceptual Framewerk

If educatien is te be preovided with a xeliable theery of achieve-
ment metivatien applicable te preoblems in the regular classreem; in-
creased experimental efferts appear warranted. Essentially, empirical
support is, at best, mixed in détermining the relationship between
achievement metivaﬁien and academic perfermance. In line with the
reviews mentiened. previecusly (e.g., Korman, 1974; Maehr and Sjegren,
1971), an early study cenducted by Resen and D'Andrade (1959) provides
what might be .censidered a typical example in suppoert of the achieve~-
ment metivation-performance relatienship. - The authors used.nine te
 eleven,yean old beys feund te be high in achievement motivatien as sub=
jects for their investigatien. . Results supperted the theoretical pre-
ddctions. Those subjects high in achievement’mefivation performed with
greater success on academic tasks requiring the stacking ef blecks,
anagrams and the censtructien of patterns. Research initiated by_Ce#
(1962) adds further suppert te these results in a study utilizing
fourth and fifth grade Australian childfen.'-Subjects possegsing high
achievement motivation scores achieved superier performance on school-
related achievement tasks and were mere eften placed in the high-level
ability groups.

A great deal of research has been generated in recent years,.how-
ever, that does not provide suppert for the theeretically hypothesized

relationship between achievement motivatien and subsequent task



43

performance. In one study, for example, Crandall, Katkovsky and
Preston (1962) reported equal performance among elementary scheol chil-
dren in reading and arithmetic regardless of their level of ‘achievement:
motivation. The authers further reperted no significant differences
between high and low achievement metivatien children in their persiét—
ence toward tasks measuring intellectual ability. Consequently, it may
be theorized that such inconsistencies may likely be the result of a
variety of situational factors (Text) that provide significant influence
in the arousal. of the metivatioenal éﬁmponent.and determination of ex-
ternal reward prqbabilities. Although research testing these hypotheses
has been reperted, little evidence is available utilizing subjects

under the age of adolescence.

In an earlier endeaver, Douvan (1956) assessed the interaction of
social status, extrinsic reward and achievement strivings in adolescents.
The author submits that success-failure cues for middle-class children
should, regardless of the existing situatien, elicit a generally con-
sistent set of behavioers irrespective of the extrinsic reward condi-
tiens of the situatien. She argues that '"since working-class children
are taught achievement strivings neither se early or se systematically,
their reactions to success-failure cues should be more responsive to -
changes in the reward potential of the situatien in which such cues
occur" (p. 219). Here Douvan suggests that there exists a significant
differential reinforcement effect for woerking-class children, and'cen—
sequently, the achievement motivatien-performance relationship may be
altered.

Douvan's study attempted te evaluate the differential effects of

reward potential found in twe success-failure situations on the
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subsequent degree of achievement striving manifested by middle-class
and working-class adolescents. The two treatment conditions experimen-
tally manipulated coensisted of one situation in which success was de-
fined as achieving an abstract nerm; while in the secend situatien,
guccessful perfeormance was enhanced through administratien of a
material reward (monetary). The hypothesis set forth addressed the
propoesition that achievement striving would evidence differential
effects under the twe reward cenditiens. Neo differential effects were
expected for the middle-class participants.

Based upon the experimental findings, the author repoerted stppoert
fer the hypothesis under study. Mere autenemous and generalized
success strivings were evidenced by the middle class, while achievement
strivings characteristic of the working-class subjects were feund de-
pendent upen situational facters, namely the type of rewards available.
Significant differences between working- and middle-class subjects were
observed under the Material Rewarg—Absent conditioen, the middle-class
subjects scoring higher. However, ne significant differences in
achievement striving was evidenced when material rewards were present.

The theoretical implicatiens drawn from the Deuvan effort sﬁggest
that achievement strivings in adelescents shew a significant socio-
ecenemic bias in faver of the middle class. Similar theoretical dis-
tinctiens have been made by other authers. In ene study, for example,
Crandall (Smith, 1969) argues that the middle-class child is charac-
terized as one whe is supported and urged toward individual achievement.
Parental achievement-oriented expectations based upen peer cemparisen
and the administratien of symbelic (verbal praise and approval) as well

as material rewards do much te enhance the development of achievement
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motivation in their children. Subsequent behavioeral activity includes
consistent respenses to success—fallure cues regardless of the overt
potential for significant extrinsic reward. Experiences similar in
nature are rarely provided consistently by the parents of werkingfclass
youth, His everall metivatien te achieve is essentially related te the
existence of material rewards within the achievement situatien. A
final implication of the study suggests the pessibility that under
certain facilitative cenditiens (e.g., the effective use of extrinsic
rewards), academic achievement striving may be enhanced feor populatioens
showing a marked develepmental histery difference.

In a similar investigation conducted with first-grade children,
Mumbauer (1970) evaluated the effect of situational variables on sub-
sequent persistence behavier. Subjects included in the study, differ-
ing in educational and secicecoenemic backgrounds, consisted of dis-
advantaged children attending the DARCEE prescheel program for approx-
imately 2.5 years. A middle-class éample and two additional dis-
advantaged samples with noe prescheel experience were selected as
cemparisen greups. Tweo situatienal variables, task difficulty and the
presence or absence of a concrete reward, were of primary interest.

The hypotheses in question included the expectatien that beth middle-
class and DARCEE children would demonstrate significantly superior
persistence activity on tasks initially described as easy in comparisen
te disadvantaged subjects lacking the benefit of a preschoeol exper-
ience. In additien, the nen-DARCEE prescheel subjects were alse
anticipated to persist lenger when offered a cencrete incentive for
task performance. No differential effects were predicted for the

DARCEE and middle-class greup when under the concrete reward treatment
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conditien.

However, statistical treatment of the data did net support the
predictioens., Ne significant differences were found to exist between
the four sample greups in their perfermance in the hard-easy and
reward-no reward cenditiens. In coentradictien to the findings previded
by Deuvan (l§56), ne differential effects in persistence on an academic
achievement task were evidenced between middle- and lewer-class first
grade subjects. Hewever, since the Douvan investigatioen empleyed
adelescents as subjects while the present study evaluated the situa-
tional variables with first grade children, it may be theerized that a
potential interactien between age level and achievement striving
behavier may be respensible for the ceonflicting results.

The analysis ef the achievement motivatien medel in relatien teo
performance measures has provided incensistent, incenclusive results at
best. In a review eof the literature previded by Maehr and Sjegren
(1971), the authers report ne consistent relatienship between achieve-
ment metivatien and performance. Klinger (1966), in an earlier but
much mere cemprehensive assessment of the preblem, suggests that two
classes of evidence are pertinent te the initial analysis of the
relatienship. This recemmendatien includes (1) melar, censisting of
relatively long-term patterns of behavier and (2) relatively short-term
task-oriented measurements invelving merely brief statements of
behavior. These task instruments are most often administered shortly
after achievement motivatien measurements.

Klinger's literature review included studies utilizing the three
most frequently empleyed prejective techniques of achievement moetivation

assessment: The Thermatic Apperception Test (TAT) develeped by




47

McClelland, et al. (1953), the French Test of Insight (French, 1958a)

and the Lewa Picture Interpretatien Test (IPIT) offered by Hurley

(1955).

In evaluating the empirical evidence relating achievement metiva-
tien to molar perfermance measures, only 17 of 32 studies investigated
reperted results in the predicted direction. Threugh further analysis,
it may be argued that twe variables are significantly responsible for
the repoerted incensistencies, namely the subjects' sex and age level.
Klinger reperts that research utilizing female participants generally
suggest nen-significance for the theeretical achievement metivatien-
performance relatienship, based upen melar performance scores. In
addition, studies evaluating the subjects' age find that nine out of
tén reported relatienships suggest significance when empleying high
schoeol age or yoeunger children. Hewever, nine out of sixteen studies
reviewed with subjects of cellege age or other adult males repert
results that are nen-significant. From these findings, Klinger com—
ments that '"nething in the existing theoretical structure of achieve-
ment moetivatien suggeéts such an age-related difference" (p. 295). 1In
additien, it sheuld also be noted that, te date, ne studies invelving
pre-primary scheel age children have been reperted. The apparent gap
in the literature is of extreme importance in relatien to the present
investigatien.

Centinuing with a review of Klinger's analysis, the auther reperts
that the second majer class of studies cencerned with the achievement
motivatien-perfermance relationship as measured by tasks of relatively
brief duratien find that approximately half of the studies reported

predominantly significant relationships. As in the first analysis, twe
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variables are hypothesized as providing an instrumental difference in
the research findings. Specifically, the results depend partially en
the instrumentatien used to measure the achievement metive. For

example, the French Test of Insight primarily provided a uniferm, cen-

sistent set of theoretically sound relatioenships. Coenversely, the TAT
and IPIT instrumentation utilized in similar studies supplied reports
of a higher incidence ef nen-significance.

| It is further argued that task-oriented studies also provide
evidence of an instrument x sex interactien. Specifically, in these
studies employing the TAT, a high percentage employing male subjects
reported significant findings. The reverse was true with the IPIT.
Unlike the research efforts employing melar measures of
perferménce (e.g., grades, occupatienal success, etc.), the task
specific indices reported no apparent effects of subjects' age on the
subsequent achievement motivatien-perfermance relatioenship. It might
be concluded that the prevalence of incoensistencies make generalizatioen
of the theeretical framework te the academic setting extremely
difficult,

In light of the incensistencies similar in nature to those dis-
cussed by Klinger (1966), Atkinsen and Feather (1966) feund it essen-
tial to provide an explanation suitably integrated inte previous con-
ceptualizations of the achievement motivatien model. The final nature
of the revision argued that tetal moetivation te perform the initial
achievement task is attributable to the follewing compenent motivatiens:
(1) achievement-related metivatien to perferm the task and (2) extrin-
sic motivation to perform the task (Tgyt). Consequently, it may be

theerized that the components of the total metivatien te perferm an
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initial task rather than any alternative is represented as follows:

.Initial Task Alternative Task
Achievement-related Extrinsic Achievement-related Extrinsic
+ > +
Motivatien Motivation Motivation Motivation

Conversely, it is further hypothesized that an individual will turn to

an alternative task when

.Initial Task Alternative Task
Achievement-related Extrinsic Achievement-related Extrinsic
+ < o+
Motivation Motivation Motivation Motivatioen

(p. 119)

One eof the critical situatienal determinants must be considered
the overall strength of the extrinsic metivatien compoenent. In recent
years, investigatoers have put forth increased effort toeward evaluating
the relationship between intrinsic and extrinsi¢>motivatien. As pre-
sented in the Atkinson and Feather revisien, it may be theorized that
the internal and external compenents combine to yield a total motiva-
tienal force. A great deal of evidence has been generated to suppert
the assumptioen that behavior dees increase with the administratien of
extrinsically-based rewards (Deci, 1971, 1972, Lepper, Green and
Nisbitt, 1973). These results seem to place increased emphasis en the
supplementary effects extrinsic rewards demoenstrate teward the total
behavieral activity of the individual. In a further evaluation.of this
position, Kerman (1974) argues that the administratien of meney and
verbal reinforcements, both censidered extrinsic incentives, are not

the same in their effects and in their interactions with other
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reinfercers. In other words, the use of money and verbal reinfercement
alene does not provide the same effect as using the two incentives in
combination. Subsequently, Keorman theorizes that '"If we wanted to use
the expectancy x value theoretical position fer influencing the achieve-
ment-eriented behavier of scheol children, this problem would be a very
meaningful one in trying te decide on a strategy for exercising such
influence" (p. 201). The extrinsic reward phenomena is of great inter-
est to the present research investigation.

Smith (1969) provides a viable explanationhfer the situatien in
whgch an individual characterized as low in achievement metivatien con-
tinues to perform academically abeve expectancy. In accerd with the
theoretical position of Atkinson and Feather (1966), Smith further
argues that unless rigorously centrelled, facters defined as extrinsic
metivational variables (e.g., extrinsic rewards, incentives, secial
appreval, praise, etc.) may significantly alter academic performance feor
some students. It appears that although experimental efforts to con-
struct a pure theery of achievement metivation have seme merit, appli-
cation to the educatioenal setting is net practical witheut first in-
corporating a variety of other situatienal consideratiens. Such specu-
latien is supported by the fact that children lew in achievement
motivatien perform admirably when individually selected incentives are
provided.

The theoretical implications premeted by Horner (1971) provide
additional support. She reviews several studies that failed te find a
significant relationship between achievement moetivatioen and
academically-related performance. Such experimental efferts are likely

confounded when extrinsically-based motives or incentives are provided.
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In addition, the studies in questien have been primarily performed with
adults and adolescents, making generalizatien beyond that pepulation
limited. Horner centinues by asserting that ". . . individuals
attracted to these incentives but eotherwise low in intrinsic achieve-
ment metivatien can and do in fact behave very much like high achieve-
ment motivatien individuals. . . They show a pattern of moderate
'entrepreneurial' risk taking behavier. . ." (p. 48). Horner recom—
mends from this discussien that it is extremely impertant theoretically
and methodeloegically to evaluate the effects of extrinsic metives and
incentives on subsequent academic task perfoermance.

Due te the rather wide range of incensistency and complexity re-
ported in the literature, Klinger (1966) provides what appears to be a
theoretically appealing argument as partial explanatien of the achieve-
ment metivatien-performance centroversy. Coentinuing with his compre-
hensive review of the literature, the author asserts through further
analysis that an ample variety of administrative conditiens prevail in
the task performance (short term) measurements te allew cemparisoens
cencerning the effects of achievement cues in mederating the achievement
motivation-performance relatienship. For purpeses of evaluation,
Klinger classified all task performance studies based upon the coen-
ditions of the projective instrument administratien, '"neutral" or
"achievement aroused.' Likewise, task administration differences were
categorized as either ''meutral,'" "achievement areoused" or motivated by
"extrinsic or multiple incentives.' Extrinsic incentives included
monetary rewards, permission te leave the experiment early, or electric
shock avoildance. The multiple incentive classificatien provided eval-

uation of the studies employing boeth achievement areusal and extrinsic
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incentives in their procedural format.

The results of the data analysis provided by Klinger appear note-
worthy. Three combinations of the six possible classificatiens of
arousal cendition, twe fer the projective instrument and three for the
task characteristics, accounted for 52 of the 57 studies evaluated. In
additioen, of the 52 studies so classified, 25 reported statistically
significant relationships between achievement moetivatien and perform-
ance. Specifically, the ''meutral-neutral" prejective instrument/task
administratioen preduced significance 12 out of 24 times, "areused-
aroused" only 3 out of 13 times, with the ''meutral-aroused" condition
reporting significance 10 eut of 15 times. In additien, the summative
data appears to be independent of an instrumentation or subjects' sex
interaction. Klinger suggests that the evidence supports the positien
advanced in the McClelland-Atkinsen theeretical framework. The high
incidence of achievement metivatien-performance relatienships reported
as significant under the '"neutral-aroused" condition in cenjunction
with the rather low inciaence of significance under the ''meutral-
neutral" conditien is consistent with theoretical predictions. How-
ever, the rather lew incidence of significance reperted for the
"aroused-aroused'" conditien is in direct centradictien to the
theoretical structure.

It should be neoted, however, that although the evaluative efforts
of Klinger provide an interesting and theeretically valuable enhance-
ment to the understanding of the achievement moetivatien concept, the
findings in no way previde cenclusive suppoert. Even under cenditions
providing a high incidence of significance, an impressive amount of

nen-significant relationships are reported and, therefere, cannot be
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ignored. With an apparent need for further investigatien in the area
of achievement metivation and in line with the discussion presented in
the literature review, the present study was initiated. The centribu-
tion of the current investigatien was to evaluate the differential
effects of extrinsic reinfercement and its interactive functien with
specific levels of achievement motivatien inherent in the task perferm-

ance situation.
Sensory Medality Preference

Intreductien te the Sensory Medality Coencept

An additienal variable receiving a good deal of attention in recent
years has been the identificatien ef individual differences in the

"'sensory modality" preferences. Bissell,

learner's 'perceptual" er
White and Zivin define the sensery medality concept as ''a system for
interacting with the envirenment through ene of the basic senses"
(Lesser, 1971, p. 131). Here the authers suggest that the sensory
modality coenceptualizatien invelves differences in stimulus input/eoutput
based upoen sense organs utilized fer seeing, hearing, smelling, touch-
ing and tasting. Currently in education, emphasis has been placed upon
the assessment of sensory modality strengths and weaknesses as an
attempt to enhance learning. If the assumptien that effective teaching
must be based upoen the practical recegnition ef individual differences
is valid, then the sensory medality concept provides a poetentially
dynamic approeach te the individualization ef instructional

methodologies.

Of the variety of sensery pathways available te the learner,
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educators have essentially recognized three perceptual channels as
extremely important te the learning process: (1) visual, (2) auditery
and (3) haptic (tactile/kinesthetic). The basic theoretical appreach
is based upen the concept that individual preference in medality selec-—
tion develeps through the ''selective filtering'' of environmental
stimulation. It must be noted, hewever, that sensory medality develep-
ment and organization appears te be primarily of bielegical origin.
Sinsheimer (1971), for example, suggests that man's neureolegical
organizatien is such that while twe to three millien neural fibers are
directly responsible for the precessing of sensory infermatien, only
350,000 such fibers function te provide sensery-meter output. A
primary difference, and a complex ene, between man and ether primates
high en the evelutienary hierarchy is due toe the elaberation of struct-
ures utilized in the analysis and integration ef sensery receptive
processes. The overall complexity of the neurclegical endewment pro-
vides for a uniquely human myriad of individual differences.

A primary assumption essential to any discussien of medality
preferences in children is that the human mind is a cempesite system
subject to differential rates of deﬁelepment and grewth. In accord
with this assumption, it is further theerized that the selective
filtering precess allews the child te be relatively mere attentive to
stimulatien input in ene moedality than he is toe the input of supperting
stimulation threugh other channels. An example previded in the
theoretical formulatien of Bruner (1968) is suppertive of the selective
filtering concept. Bruner has described the transitienal nature of the
precess, arguing that the child's earliest (mental) representatiens of

environmental stimulatien are previded threugh "Kinesthetic Thinking"
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(moter patterns). In additien, later stages enhance representation of
the world through "visual imagery'" and finally, through the verbal
communication process based on the symB@lic representations .ef  language
and words. Piaget's (1954; Furth, -1969) theoretical framework of human.
developmental cognitive abilities provides an additioenal meaningful
provisien for the interaction of self with the environment. These
interactions are initiated through sensery medality manifestations
based upon the complexity of the cognitive structure. Perceptual
modality develeopment first develeps at the ''sensory-metoer' level,
centering aroeund one's ability te ﬁrocess sensory infermation at an
increasing level of complexity as the child matures to age eight.
Further discussion ef the sensory modality concept by Bissell
et al., (Lesser, 1974) places the maturation of perceptual processes
within an educatienal context. The authors define develepmental
medality patterns as fellewing a specific sequence ranging from pre-
schoel  (kinesthetic), early elementary (visual) and late elementary
(auditory). Hewever, an impressive coellection of empirical data allew -
several authors te suggest that some children appear to peossess -an
optimal sensory moedality for learning. While some children learn best -
threugh the auditory channel, others learn moere effeciently through the
visual channel. Several causitive facters for this conditien have been
provided and include neurolegical impairment, develepmental lag er
specific sensory modality preference of the child. For seme school-age -
children shewing significant perceptual deficiencies, learning is en-
hanced threugh tactile stimulatien and by means of kinetically-based
internal patterns of awareness.

Based upon a review of clinical records, Freud (1953) reports that
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children identified as low in either visual or auditory skills were
significantly mere prevalent than chance in language or learning
deficit groups. In additien, Fresting (1965) asserted that 10 te 25
percent of all children fail to acquire basic reading skills due te the
inability of educaters to base instructienal metheds on inherent
learner strengths and weaknesses. Theoretically, these results may be
justified if the assumption can be made that verbal children typically
structure the world in terms of language categeries while visual
learners appear to excell on tasks requiring recall and categorization
en the basis of differential visual cues (visual imagery techniques).
Individual differences in sensory medality preference appear: to provide
for differential effects in the learning activities of seme children.
Wepman (1971) states that the differential use of recognized
individual differences in moedality preference in the subsequent manage-
ment ef instructienal strategies is neo lenger theoretical. Based upon
findings gathered from a six-year longitudinal study of 125 children,
the author reports the fellowing generalizations:
1. Perceptual processes such as discriminatien, recall, improve
with age (Pevelepmental).
2, The major modalities of learning, visual and auditery,'have
differential rates of development.
3. The relatien between the individual visual and auditory sub-
tests and intelligence is positive, but very slightly so.
4, It is impossible te predict where a child falls on the visual
developmental scale from his placement en the auditory
develepmental scale, and vice versa.

5. Data from recently completed research clearly establish that
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early perceptual processing ability has a limited but
significant predictive value for later school achievement
(. 7).

In light of the above theoretical position, it is evident that a
significant potential for the enhancement of children's learning exists
through the identification of individual preferences in sensory
modality abilities. The remaining literature review will specifically
detail early attempts at the identification of differential learning
styles based upon sensory modality preferences. In additien, empirical
evidence related to the utilization of the sensory medality concept in

instructienal system develepment will be advanced.

Empirical Evidence Relating the Sensory

Medality Cencept to Instruction

Although it would be inappropriate te supply a cemprehensive
review of the experimental literature dealing with sensory modalities
and their relatien te specific instructienal strategies, a limited dis-

"typical' articles addressing the problem appears

cussion of several
relevant, Since learning te read is perhaps the moest essential ability
achieved in the primary scheel years, studies reviewed will be limited
to reading acquisition skills., In additien, it sheuld be noted that
although mest metheds of instructien fail te utilize one medality
exclusively, many materials de emphasize a single modality channel over
another in the reinfoercement of specific skills.

An additional point related to the sensory medality concept and

instruction is presented by Morency (1968). Research conducted by the

auther demenstrated that children tend to overcome deficiencies in
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modality development by the time they are nine years of age. The
research suggests, however, that a small sample of specific cases of
children experiencing significant medal deficits beyond this age limit
have been evidenced. The overall equalization of sensery modal prefer-
ences in children upon entry inte the foeurth grade appears te be a con-
sistent phenomena, However, at this stage in the educational process,
it is likely that a maturational lag reductien in sensory medality
deficiencies will not significantly reduce the child's learning diffi-
culties. Both emotional involvement and deficits in academic achieve-
ment may coentribute to coentinued scheel failure. These censiderations
provide sufficient theoretical and empirical rationale for further in-
vestigatien of the sensery medality cencept. The research evidence to
foellow has attempted te approach such censideratiens.

Early studies in the area of sensery medalities were important in
the initial identification of individual differences in sensery input
channels. More recent efforts, however, have attempted te employ and
enhance these classification precedures to maximize student learning
in the core curriculum. Bateman (1968) provides an early example in a
study designed to measure the overall effectiveness of visual and
auditery appreaches te instructioen in reading. One hundred and eighty

kindergarten children systematically divided inte eight instructienal

classes were administered the Metrepolitan Reading ReadinééslTest and

the Detreit Greup Intelligence Scale as an initial screening process.

In addition, the Illinois Test of Psychoelinguistic Abilities was admin-

istered to four of the instructiocnal groups te provide additional
infermation cencerning the children's preferences in sensory modality.

These children were subsequently separated inte visual and auditory
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preference groups based upon test results. The Scott-Foresman Basal
Series was used with the visual strength group while the Lippencott
Basal Reading Program was administered to auditery strength learners.
Auditory strength was determined by Auditory Sequential Memoery scores
that exceeded Visual Memery scores by nine or mere months. These chil-
dren scoring less than a nine-month discrepancy between the auditory
and visual subtest scores were placed in the wvisual preference group.

In accord with the findings, Bateman reperted that these children
classified as auditery learners were significantly superier te visual
learners regardless of characteristics ef the instructienal methed.
More recent research conducted by Waugh (1973) provides additioenal
support for the overall superier abilities eof auditery learners. Most
importantly, ne significant interactien between modal preference and
instructienal reading program was advanced. Based upoen these results,
suppert fer the practice of matching sensery medality preferences te
specific instructienal programs is net indicated.

It must be conceded, hewever, that the results set forth in the
Bateman study may be of questienable validity based upen several
methodological difficulties in design and treatment. A majoer weakness
must include the selectien criteria used to assign medal preference.
These measures were highly inadequate. In additien, the sample em-
pleyed in the study was quite hemoegeneous in nature, the mean I.Q.
falling within the'superier range of functiening. Generalizatien ef the
results beyend this pepulatien is a limiting factor.

In a mere recent study by Ringler, Smith and Culliman (1971), the
learning preferences fer 128 first grade children were identified

through administration ef the New Yerk University Moedality Test.
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Specific experimental groups included thirty-three children identified
as exhibiting a visual preference; thirty children an auditery prefer-
ence, twenty-eight children a kinesthetic preference and thirty-seven
children fell within the ne preference range.

All subjects were randemly assigned within each modality greuping
to one of four treatment cenditiens er an experimental centrel greup.
The specific treatment conditioens censisted ef differential instruc-
tienal strategies of fifty vocabulary werds identified as part ef the
children's expressive vecabulary. The treatment conditiens included
visual, auditery, kinesthetic, combinatien and centrel (ne instructien).
presentations of the fifty words. Assessment of treatment effective-
ness was accemplished through implementation of a criterion-referenced
test battery including the fifty initial voecabulary words and 150
additioenal words as distractors. Both pre-test and post-test measures
of word recegnition were employed.

Analysis of the data revealed significant differences between each

-of the treatment conditiens and the contrel group. In additien, no
significant main effects were reperted~betweenlany‘of the treatment coen-
“ditions. - Likewise, ne significant interactien effects were~found be-

- tween modality preference and method of instruction. In:basic suppert
of the findings generated by Bateman (1968), children taught via their
preferred learning medality failed te experience significant gains oever
these children receiving instructioen net in cerrespendence .to identi-
fied preferences. Several other theorists have also reperted»similar_
distinctions (Harris, 1965; Smith, 1971; Robinson, 1972; Gellistel,
1972).

Inconsistent with results previously reported, Daniel and Tacker
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(1974) provide fairly recent evidence in faver of the sensory modality
concept which suggests the matching of instructional strategies with
sensory modality preference. The authers employed CVC trigrams as a
criterion for successful learning. Subjects participating in the re-
search were selected from 105 elementary schoel children ranging in age
frem 7.5 to 8.5 years. Specific criteria for inclusion in the experi-
mental greup required an I.Q. score of 90 as measured by the Cattell

Culture Fair Intelligence Test and the Peabody picture vecabulary test.

In additien; participants were also required to be within nermal limits
in audition and visual acuity.
Eighty children reached criteria and were subsequently adminis-

tered the Auditery Reception, Auditory Sequential Memory, Visual

Reception and Visual Sequential Memory subtesté of the Illineis Test of

Psycholinguistic Abilities. Thoese subjects demeonstrating a discrepancy

of one year between their overall auditory and visual abilities were
placed in the preference group based‘upen their superier scores. Those
subjects not reaching the one-year discrepancy criteria were classified
as the no-preference group,

The CVC trigrams drawn frem the Glaze and Krueger Scales were
administered threugh three trials, with three-day intervals between
trials. Each specific trial censisted of tweo presentatiens, one the
list favoring auditery skills, one the list favering auditory skills,
the other favering visual preferences. All children received beth lists
on each of the trial days.

In examining the findings, it appears that clear support is indi-
cated for the use of instructienal materials based upen the sensory

modality preferences of the learmer. A significant interaction was
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found, indicating that the three groups learned differently under the
two methods of stimulus presentation. Specifically, the auditory
preference group recalled a significantly greater number of trigrams
under the auditoery presentation method than under the visual presenta-
tien methoed. Conversely, those subjects placed in the visual prefer-
ence group recalled significantly more when the trigrams were adminis-
tered in the visual rather than the auditery mede. No significant
differences in modes of presentation were evidenced for the no-
preference greup. In line with these findings, additioenal support for
the sensoery modality preference x methed of instructien interaction was
advanced by Bursuk (1971).

Primarily based upon the rather inconsistent experimental evidence
reported in the sensory medality literature and as a further effert teo
integrate the sensory medality coenstruct with other cencerns in the
present investigatien, a summative comment first proevided by Wepman
(1964) appears relevant. Wepman urges that the value of reinfercement
lies only in its ability to actually reinforce-instructional materials
presented to the learner. However, when extrinsic reinfercement
established throeugh several medality channels cenfuses or necessitates
the expenditure of excessive ameunts of time, it will likely contribute
a negative aspect te the learning precess. This relatioenship may pre-
vide an important link between concern over the effectiveness of
extrinsic reinforcement and the overall perceptual moedality preference
of the child. The interactive functioen ef these variables and their

effect on the educational process requires further censideration.



CHAPTER III
DESIGN, METHODOLOGY AND PROCEDURAL FORMAT
Introduction

The literature review developed in the preceding chapter has
established an empirical base concerning the study of extrinsic rein-
forcement. In addition, support for the inclusien of the theoretical
constructs of achievement motivation and sensery medality preference
was advanced, In the present chapter, a descriptien of the experi-
mental design and research methodology is set forth. Specifically
included is a discussien ef the sample and populatioen, independent
variables, dependent variable, experimental design, materials and

apparatus and experimental precedﬁres.
Sample and Pepulatien

Subjects participating in the investigation were drawn from the
total pepulatign ef 119 kindergarten children attending public school
classes in a semi-rural cemmunity in North Central Oklahema. The
experiment was conducted during the spring semester of the 1975-76
academic year. The overall sample size consisted of 90 children rang-
ing in age from five to six years old.

Pepulation characteristics of the community are described as being

predominantly White and middle class, with an econemic base consisting
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of light industry, agricultural and service-oriented businesses. The
1970 census established a tetal population at 8,700 with 94 percent of
the residents being of Caucasien origin and 6 percent primarily of
American Indian and Mexican-American decent.

The local public school district proevides educatienal services to
approximately 1,870 students. The kindergarten population of 119 chil-
dren attends half-day classes in either a morning or afternoon session.
Three kindergarten teachers primarily provide a teacher-directed,
academically-eriented program fer all children. For the mest part, the
curriculum emphasizes arithmetic coencepts, reading readiness and
language development skills, All kindergarten classes are housed in
the curriculum center for the lecal scheol district.

Eligibility for participation in the kindergarten program is
established by the criterien that children reach their fifth birthday
prior to November l-st of the current schoel year. Although classroom
size averages 22 students for the regular kindergarten program, a
special class involving 8-10 children has been established in an effort
te deal with a variety of emotional and academically-oriented problems
experienced by these students. This special class was not included in

the sampling procedures.
Independent Variables

Extrinsic Reinforcement

In accerd with a majer concern of the study, extrinsic reinforce-
ment was employed as an independent stimulus variable., A further des-

cription of the stimulus variable establishes extrinsic reinfercement
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under direct experimental centrel and manipulatien. Three fixed levels
of extrinsic reinforcement were employed: Verbal Reinfercement, Con-
crete (Material) Reinforcement and a Coembination Verbal-Coencrete Rein-

forcement condition.

Achievement Motivation

A second independent variable, Level of Achievement Metivatien,
was also evaluated, functioning in a manner characteristic of an
organismic or mediating variable. Operationally defined along the
lines of the Atkinsoen-Feather (1966) conceptualizatioen, achievement
motivation was censidered an extremely complex psycholegical variable
influenced by developmental and scheol-related experiences. Twe fixed

levels of achievement motivatien, "high" and "low,"

were incorporated
into the experimental design. A median break precedure was employed to

establish the specific levels.

Sensery Modality

The evaluation and classificatien of subjects based upen Sensory
Modality Preferences was implemented as a third and final independent-
organismic variable fer current investigative purpeses. Fixed levels
of sensery medality preferences were established and included Visual
Preference, Auditory Preference and No-Preference groupings. It must
be stated, however, that inclusien ef the sensery medality censtruct
was intended as primarily expleratery in nature. Cautioen in the
evaluation of the main and interactive effects of the organismic
variable was necessitated based upen the anticipatien of a relatively

small number of subjects meeting the theoretical criteriaufér sSensoery
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modality preference classificatien. Specific recemmendatiens teward
further investigation utilizing a significantly larger sample were

dependent upoen experimental findings.
Dependent Variable

For purposes of the present investigation, the dependent variable
was operationally defined as the total sum of correct visual discrim-

inatiens en a three-choice discriminatien learning task.
Experimental Design

In coensideratien of the primary hypoetheses under investigatien, a
3 x 2 x 3 fixed model factorial design was empleyed to facilitate the
statistical analysis of the data. Specifically, the first facter
represented the three levels of extrinsic metivatien, facter twe
represented the two levels of achievement metivation and the third
factor represented the sensory medality preference of the subject.

Confidence intervals were established at 0.05 and 0.01 in efforts
te test the various hypotheses set forth. A majority of the statis-
tical computations were performed at the Oklahoma State University

Computer Center.
Materials and Apparatus

To accomplish the evaluation of subjects based upen the experi-
mental treatment condition (independent-stimulus vériable), a semi-
manually operated multi-media slide and tape recorder presentatien of
the learning task and subsequent extrinsic reinfercement coenditien was

initiated. This particular approach was developed to insure a maximum
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level of extraneous variance contrel in the administration ef the
treatment -conditiens for each subject.

A Kodak Ektagraphic AF-2-Slide Projector was used to present-the
three-choice visual discrfmination,learning task. A total'o£-60 slides
containing the three-line drawings of familiar objects was developed
and processed for use in the slide presentatien. A Caritel Rear Pro--
jection -Screen (Hudson Photegraphic Industrial; Serial -Number 621) was
used to facilitate the slide display. The rear projection screen has
an overall length and width of 15 inches and ‘14 inches, respectively.
The screen is suitable for desk—téprviewing;'

- To administer .the pesitive and negative -statements representative
of the verbal -reinfercement condition, twe Wallensack 2520 ‘Cassette
Tape 'Recorders equilpped:with a centinueus leop tape system and external
speaker were wutilized. The procedure, providing maximized centrol of
extraneeus wvarlance inherent in moest verbal reinfercement..techniques,
was established across subjects. Eliminatien -ef subtle differences in
tenal ‘quality, inflection, facial -expression and gesture was attempted
threugh the precedure.

The presentatien of an ''mém' candy under the concrete reward coen-
ditien was facilitated threugh .the use of :‘a transparent plastic tube -
leading te a plastic centainer in fﬁll view of the child. The distri-
butlon ef the cencrete reward was accomplished manually. Contrel was
agaln maintained through the initiatien eof reward presentations ‘from a
posiltion behind the subject.

In the combinatien verbal-cencrete reward conditien, an integra-
tion of both verbal reinfercement and concrete reward administration .

apparatus was utilized. In addition, a manually-eperated hand counter
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was used toe record all correct responses.
Procedures

The overall purpese of the study was based upen twe primary
objectives. First, a comparison of the differential effects of Verbal,
Concrete and Combinatien Verbal-Cencrete Extrinsic Reinfercement eon
discriminatien learning in the kindergarten. environment was evaluated.
Secendly, the main and interactive function of Extrinsié¢:-Reinforce-
ment, Achievement Motivatien (High-Loew) and Sensery Medality (Visual,
Auditoery, Ne-Preference) was established in an effort to consider the
effect 6f a unique combinatien of individual differences on reinfoerce-
ment effectiveness and discrimination learning.

It is useful to present procedural censilderatioens as a functien of .
three specific phases of implementation. In sequential order, Phase I .
will deal exclusively with the assessment of achlevement metivatien;
Phase II, Sensory Medality; and Phase III, the experimental treatment
conditlen of extrinsic reinforcement and measures on the criterien
variable,l Specific procedures for each phase ef the research will be
discussed in terms ef organizatienal format, persennel invelvement, |
agsessment precedures and duratioen.

Phase I, the assessment and classificatien of achievement moetiva-
tien levels, invelved the evaluation.ef all subjects in terms ef their

performance on Animal Crackers: A Test of Motivatien to Achieve

(Atkins and Ballif, 1975). Test administratien was accemplished in

lappendix A provides a detailed description of assessment
instrumentation empleyed in the investigatien.
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small groups of approximately 10-12 children. The Experimenter admin-
istered all assessment instruments. Two teacher aids were available as
proctors te assist in the test administration procedures. Each testing
session was conducted in the kindergarten classreom and lasted apprexi-
mately 45 minutes. The levels en the achievement motivatien factor
(high-lew) was established by the median break procedure.? The-
duration of Phasé I procedures was appreximately one week.

Phase II, providing assessment and identification of all subjects
as elther visual, auditery or no-preference learners, was accomplished

in a twe-week peried. The Kindergarten Screening Test (KST), assembled

from a variety of standardized groeup and individual achievement and
aptitude tests by Young (1975) and Treadway (1975) was used te
establish medal preference. Those children whose visual preference
sceres exceeded auditory preference scores by 0.50 standard deviatiens
based upon z-scere cenversions were classified as ''visual learners."
Cenversely, subjects showing a visual-auditery discrepancy of 0.50
standard deviations in faver of the auditory medality were classified

as '"auditery lesrners.'" All other subjects showing a visual-auditery
score discrepancy less than 0.50 standard deviations were placed in the
"no-preference" group.’

The ggg‘nécessitated beth individual and group administratien.

Individual testing was accomplished in quiet, isolated reems near the

kindergarten classes. In addition, group administration ef specific

2Appendix B, Table VI, prevides a hierarchical distributioen of
achlevement metivatien sceres.

3Appendix B, Table VII, displays a summary and rank order of
overall standard score visugl—auditery discrepancy.
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subtests were undertaken in the regular classreom. The researcher,
reading specialist and classrooem teacher personnel supplied the
essential clinical expertise necessary te Insure accurate data cellec-
tien.

For Phase II1I of the study, specific proecedural operations will be
addressed in relatien te the experimental treatment cenditiens investi-
gated. In the.verbal reinfercement coendition, the Experimenter system-
atically presented the apprepriate reinforcement threugh a tape recoerd-
ing system. - Tape recorded verbal statements te the effect of "Very
Goed, That's Right" oer "Ne, That's Wreng' were activated based upon
correct or incerrect responses, respectively. Selectien of the
specific verbal reinfercement cembinatien was based upen rather con-
sistent experimental evidence ef its superierity ever all ether forms
of verbal reinfercement cembinatioens (Buss and Buss, 1957; Meyer and
Seidman, 1960; Spence and Duntoen, 1967).

Fer the cencrete reward treatment conditien, the Experimenter
manually dispensed cne pilece of "m&m'" candy immediately after cerrect
responses only. This was accemplished by inserting the candy reward
inte a transparent plastiec tube, resulting in its accumulatien in a
dish container. The child was instructed not te sample the candy dur-
ing the testing session, but that upen completien of the task, all
candy earned was His to keep. Ne concrete reward eor other reinfercement
precedure was administered after incoerrect visual discriminatiens.

‘Under the cembinatien verbal-cencrete reinfoercement cenditioen
empleyed to evaluate the Distractibility Hypothesis, all children
received reinforcement as specified in beth the verbal reinforcement

cenditien and cencrete reinforcement procedures. Activatien of the
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tape recorded pesitive verbal statement and the dispensing of an ''m&m"
candy was maintained for each cerrect respense that the child made.
Presentatien of the negative verbal statement was provided fer in-
correct subject respenses. In addition, all reinforcement precedures
were administered when appropriate immediately following the subject’'s
response for each eof the three experimental treatment conditiens.

In censideration of the general research procedures the follewing
discussien 1s relevant. Subjects were randemly assigned toe ene af the
three experimental treatment conditiens (n = 30). Each subject received
either verbal, cencrete or combinatien verbal-concrete reinfercement.
Other than treatment conditien differences inherent in the experimental
manipulatien, all‘subjects recelved identical precedural instructions
and interacted with the same discrimination learning task.,

The Experimenter tested.all subjects individually in a quiet reem
away frem the distractions of the kindergarten classes. Each subject
was seated at a small table on wﬁich the rear projectien screen was
assembled., Subject respenses were facilitated by toeuching the screen
upon which the three-cheice task was prejected. Under these arrange-
ments, all stimull were clearly visible-and responses easily obtained.
In order te centrol any potential extraneecus Experimenter-Subject inter-
actions, the Experimenter was seated directly behind the subject and
wag able te effectively operate the apparatus frem this pesitien.

Befere the initiatien of testing, each subject was introeduced to
the twelve line drawings individually repreduced on 8 1/2 by 11 inch
white paper. This procedure was followed to insure that familiariza-
tioen with the line drawings was established. Under these procedures,

the subject was required to,supply the name of each line drawing. If
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incerrect respenses were given, the subject was provided with the
carrect name, The procedure was coentinued until mastery was
accemplished,

Verbal instructions immediately preceding the task were presented
as follevys:

Teday you are going te see seme pictures on the screen

in front of you. Pay clese attentioen te the pictures

because we're geing to play a game with them. In the game,

one ef the pictures wins and the other two plctures lese

(the E points to the first set of line drawings). Poeint to.

the picture that yeu think wins. You may have te guess at

first. Also, in this game there are a total of four

winning pictures alteogether. Don't forget, the game is to

try to remember all the winning pictures. Do you know -what

to de?
Instructions based upon' the particular type of  treatment coendition em—
ployed were appropriately administered as follows:

When you hear. "Geed, That's Right!" (and/er when a

plece of candy falls .inte the dish), yeu will knew that

you chese one of the four winning pictures. If yoeu hear.

""Ne, That's Wreng!" (and/er a plece of candy dees not fall

inte the dish), you will knoew that yeu did net choeose the

winning picture, Remember this because you will see the

winning and lesing pictures again.

The line drawings designated as 'winning pictures' were randemly
selected prior te the testing sessien and remained identical fer all
_subjects across all trials. One set of stimuli (slide presentatien) at
a time was presented to each child. Follewing the subject's response
‘for each set of line drawings, the experimenter immedlately presented
the apprepriate extrinsic reinfercement based upen the specific experi-
mental treatment cendition. Censequently, the slide projector was -
activated flashing the next set of line drawings on the screen. The

procedure was centinued througheut the task until either 60 respenses

were obtained or criterion was reached. Criterioen for the visual
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digeriminatien task was operatienally .defined as eight successive
errorless responses. A cumulative total of correct respenses was
.recorded fer each subject oen a manually-operated hand counter. In the.
event ‘that criterion was established before the actual completion of
the 60 respense frames, those sets of stimull te which the child was
not exposed were recorded as correct responses. The duratien.of

‘Phase LII was approximately two weeks in length.



CHAPTER IV
STATISTICAL RESULTS
Intreductien

The majoer purpese of the investigatioen was te evaluate the main
and interactive functien ef extrinsic reinfercement, achievement
metivatien and sensery medality preference based upen perfoermance on a
three-cheice visual discriminatien learning task. This chapter pro-
vides a detailed descriptien eof the statistical analysis of the data,
an evaluatien of the results and the degree te which the several null

hypotheses under investigatien were supperted.
Statistical Analysis of the Data

Based upen the cenditiens set forth in the experimental design,
the data were analyzed by techniques invelving a 3 x 2 x 3 completely
randomized analysis ef variance using an unweighted means method (Kirk,
1968). This methed was essentially empleyed due te the preblem of an
unequal distributien eof data threugheut the cells. The experimentally
manipulated stimulus independeﬁf variable under evaluation consisted of
three levels of extrinsic reinfercement [extrinsic reinfercement-verbal
(ER-V), extrinsic reinfercement-concrete (ERQC), and extrinsic
reinfercement—combiﬁatien verbal and cencrete (ER-VC)]. In additien,

the erganismic independent variables censisted of twe levels of
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achievement motivatien [high achievement metivation (AM-H) and lew
achievement metivatien (AM-L)] and three levels of sensery modality
preference [sensery medality preference-auditery (SMP-A), sensory
medality preference-no preference (SMP-NP) and sensery medality
preference-visual (SMP-V)]. The dependent variable, visual discrimina-
tion learning, was eperatiocnally defined as the tetal number of correct
three-choeice visual discriminatiens based upen the presentation of
sixty slides of line drawings, three drawings per slide. The results
of the analysis of variance using the unweighted means method are re-
ported in Table I. An analysis ef the results based upen the specific
null hypotheses under consideratien are presented belew:

l. There is ne significant difference in visual discriminatien
task perfermance of kindergarten children under varileus
extrinsic reinforcement cenditiens.

The hypethesis in question predicted ne differential main effect based
upen type of extrinsic reinfercement conditien. However, in censidera-
tien ef the analysis previded by Table II, suppert fer the rejectien of
the null hypothesis was indicated (F = 5.31, df = 2/72, p < 0.01). The
table eof means and standard deviatiens (Table III) previde further
evidence of a significant discrepancy between the verbal, coencrete and
combination verbal-cencrete extrinsic reinfercement cenditiens at least
at seme levels. However, a further analysis of the effects of the
extringic reinfercement cenditien will be withheld based upen the
analysis of its interactien with sensery medality preference evaluated
under hypethesis 6.

2. There is ne significant difference in visual discriminatien

task perfermance of kindergarten children under twe levels of
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TABLE II

SUMMARY OF THE ANALYSIS OF VARIANCE USING
METHOD OF UNWEIGHTED MEANS ON NUMBER
OF CORRECT VISUAL DISCRIMINATIONS

Degrees
of Mean
Source Freedom Square F

Extrinsic Reinfercement Coenditioen 2 142.83 5,31%%
Level of Achievement Metivatien 1 12.72 47
Sensoery Medality Preference 2 8.25 31
Extrinsic Reinfercement Cenditien

X Level of Achievement

Metivatien : 2 14.49 .54
Extrinsic Reinfoercement Cendifion

X Sensery Medality Preference 4 72,92 2,71%
Level of Achievement Metivation x

Sensery Medality Preference 2 5.58 .21
Extrinsic Reinforcement Conditioen

X Level of Achievement Metiva-

tien X Sensory Medality

Preference 4 26.96 1.60
Errer (W. cell) 72 26,90 -

*P < 0,05,
**%p < 0,01,



TABLE III

THE MEANS, STANDARD DEVIATIONS AND SAMPLE
SIZE FOR LEVELS OF THE EXTRINSIC
REINFORCEMENT CONDITION

Level of

Extrinsic
Reinfercement N Mean SD
(ER-V) 30 43,7333 10.2248
(ER-C) 30 34,3000 9,0586

(ER~-VC) 30 42,4667 11.7788
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achievement metivatien.
Retention of this null hypothesis was suppoerted as the level of
achievement metivatien, high-lew, used te predict subsequent task
performance was found te be nen-significant (F = 0.47, df = 1/72,
p > 0.05).

3. There is noe significant difference in visual discriminatien
task perfoermance of kindergarten children under various
levels of sensory moedality preference.

This hypothesis predicted ne significant main effect fer individual
differences based upen sensery medality preference, specifically
auditery, visual and ne-preference. Alse indicated in Table II,
suppert fer the null hypethesis was feund (F = 0.31, df = 2/72,

P > 0.05).

4, Theré is ne significant glebal interactien between extrinsic
reinfercement, achievement metivatien and sensery medality
preference in predicting visual discriminatien task perferm-
ance in kindergarten children.

This hypethesis predicted ne interactien effect based upen the identi-
ficatien ef individual differences in the form of level of achievement
motivatien, sensery medality preference and as a result of randem
assignment to extrinsic reinfercement conditien. As indicated in

Table II, rejectien ef this null hypethesis was not supported (F = 1.00,
df = 4/72, p > 0.05).

5. Level ef achievement metivatien will net significantly inter-
act with extrinsic reinfercement cenditions in predicting

visual discrimination task perfermance in kindergarten

children.



79

Evaluatien of Table II previded suppert feor this null hypothesis as the
level of achievement metivatien by extrinsic reinfercement conditien‘
interaction was found net significant (E = 0.54, df = 2/72, p > 0.05).

6. Sensory medality preferences will net significantly interact

with extrinsic reinfercement cenditiens in predicting visual
discriminatien task perfermance in kindergarten children.

This hypethesis predicted no significant interaction effect
between sensery medality preference and extrinsic reinfercement cen-
ditiens. As indicated in Table II, the null hypethesis was net
supperted (F = 2,71, df = 4/72, p < 0.01). Further evaluatien of
hypethesis 6 due te the significant interactien previded an analysis
of the simple main effects as indicated in Table IV. These results
previde evidence of significant.differences between extrinsic rein-
forcement cenditiens at all levels of sensery medality preference
(SMP-A, SMP-NP and SMP-V). Fellewing procedures outlined by Kirk
(1968), a subsequent cemparisen of means was established threugh the
utilization ef the Tukey ratio technique. A scemewhat modified pre-
cedure in the calculatioen of Tukey's ratie was necessitated due te an
uneven distributien ef data used te calculate specific cell means. An
analysis of these results represented in Table V as well as in Figure 1
indicates a significant differential reinfoercement effect at each level
of sensery medality preference.

Specifically, under beth the SMP-A and SMP-NP cenditien, beth thg
ER-V and the ER-VC groups perfermed at a significantly superier level
en the visual discriminatien task in cemparisen te the ER-C group.
Alse, ne significant difference between the ER-V and the ER-VC task

performance was established. Hewever, a cemparisen of means at the



TABLE IV

SUMMARY OF SIMPLE MAIN EFFECTS ANALYSIS FOR
EXTRINSIC REINFORCEMENT CONDITION BY
SENSORY MODALITY PREFERENCE

80

Degrees
of Mean
Seurce Freedom Square F
Extrinsic Reinfercement Cenditien 2 142.83 5.31
Between Extrinsic Reinfercement
Cenditiens
at (SMP-A) 2 260,15 4,78%
at (SMP-NP) 2 453,32 4, 30%
at (SMP-V) , 2 534,86 3.93%
Sensory Medality Preference 2 8.25 .31
Between Sensery Medality
Preference
at (ER-V) 2 199.49 2.05
at (ER-C) 2 30.71 .36
at (ER-VC) 2 320.44 2.56
Extrinsic Reinfercement Conditien x
Medality Preference 4 72,92 2.71
W. Cell (Errer) 72 26,90

*p < 0,05,



TABLE V

TUKEY'S COMPARISON OF CORRECT VISUAL DISCRIMINATION
MEANS FOR EXTRINSIC REINFORCEMENT CONDITIONS
AT ALL LEVELS OF SENSGRY MODALITY

PREFERENCE

Extrinsic Reinfoercement Cenditiens

ER-V ER-C ER-VC

Level of SMP-A 42,.67a 35.86b 48,50a
Sensery Medality

Preference SMP-NP 41.41a 33.07b 43,47a

SMP-V 50.28a 36.00b 34.86b

Nete: Means represented by different letter subscripts
for each level of sensory medality preference differ frem
each other at the 0.05 level.
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SMP-V level indicated results of a different nature, establishing a
specific analysis ef the interactien effect. Under the SMP-V coen-
ditien, the ER-V greup shewed significantly superior perfermance in the
visual discriminatien task in coemparisen to the ER-C and ER-VC groeups.
In additien, it can alse be seen from Table V and Figure 1 that there
was ne significant difference between the ER-C and ER-VC greups at
these levels eof significance.

Continuing with the evaluatioen of hypethesis 5, Table IV indicates
that there was ne significant difference between sensory medality pre-
ferences at the ER-V, ER-C and ER-VC levels of extrinsic reinfercement.
This result indicated consistent task perfermance fer each extrinsic
reinforcement cenditien regardless of individual differences in sensory
modality preferences identified within each group.

7. Level of achievement metivatien will net significantly inter-
act with sensery medality preferences in predicting visual
discriminatien task perfermance in kindergarten children.

As indicated in Table II, suppoert for this null hypothesis was found

(F = 0,21, df = 2, p > 0.05).



CHAPTER V
DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS
Intreduction

The overall purpese of the present investigation was te evaluate
the differential effects and interactive functien eof extrinsic rein-
forcement and twe erganismic variables on visual discriminatien in
kindergarten children. The extrinsic reinforcement effert was pri-
marily an extensien of the theeretical and empirical work cenducted by
Spence (1966), Spence and Dunten (1967), Ferrell (1968) and Spence
(1970). 1In additien, the intreductien of the twe erganismic variables
in an attempt toe previde a unique and meaningful recenceptualizatien ef
the extrinsic reinfercement issue was éstablished. These variables
included a theeretical medel of achievement metivatien in line with the
Atkinson (1957, 1958), Atkinsen and Feather (1966) framewerk in addi-
tion to the sensery medality cencept supperted by Wepman (1964), Wepman
and Morency (1971). Hypetheses ef cencern were develeped in nuil form
based upen the main aﬁd interactive effects of the variables under con-
sideratien. The present chapter is divided inte three major sectiens.
Initially, a discussion of the findings will be provided. Section two
will attempt te draw-implicatiens-relevant.te educational practice
while sectien three will set forth recommendations for further

investigatioen.
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Discussien. of the Findings

Based upoen the major purpose of the investigation, the-analysis«of
the data supports.the determination of a significant main effect feor
the independent stimulus variable, namely extrinsic reinforcement. 1In
. additien, a significant interactien.effect evidenced between extrinsic
reinfercement and sensery medality pfeference appears te be the most
significant derivative eof the research effert. - The discussion of
experimental findings devotes much: attention to this issue. However,
~in view of the retention of a majority of the null hypotheses set forth
.in Chapter I, it is apparent that further explanatien is essential teo a
clear treatment of the variables. . The major .function of the discussien
section .entails an evaluatien of the findings throeugh integration of
the theoretical .issues and empirical evidence.

Past investigators have studied the extrinsic reilnforcement
phenomenon through. the manipulatien of a variety of variables. . From a
review of these research efforts, the safest and most appropriate
statement might well .include calling upon the utilization of pesitive
reinforcement in the learning envirenment.  Pue to a large number of
inconsistencies, this rather limited statement may previde educators
with little additienal guidance for classroom interventien. Teager
and Stern (1969) have actually recommended that children can be taught
to employ .feedback stimuli exclusively as informatien signals and sub-
sequently transfer their infermative value exclusive of incentive to
tasks differing in orientatisn. He observed that none of the effective
types of extrinsic reinfercement appeared essential fer learning to

take place. Although these arguments are likely valid under certain
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conditions, generalizatien of the pesition is difficult te justify
based upon. current findings. Mest specifically, extrinsic reinferce-
"ment in the form of effective incentives may -actually promete attending
behavier .rather than maximize task performance threugh infermative
feedback properties.

Evaluatioen of the null hypethesis directed toward the assessment
of differential effects of verbal, concrete and combinatien verbal-
concrete extrinsic reinforcement suggests no significant difference in
thelr overall effectiveness to promote discriminatien learning. Judg-
ing the fact that this null hypothesis was not retained, suppert for an
ER-V superiority when cempared te the ER-C treatment cenditien must be
advanced. Based upen the later analysis of a significant extrinsic
reinfercement x sensory moedality preference interactioen, further eval-
uatien of the main effects of extrinsic reinforcement was not deemed
necessary. However, a peripheral view of these results may provide an
interesting consideratien based upen past empirical evidence. As
evidenced in Table IT and Table III presented in Chapter IV, it dees
appear from a review of cell means that aleng with the inherent differ-
ences between the ER~V and ER-C greups, evidence of an additienal
difference between the ER-VC and ER-C groups is also indicated. These
findings appear to be‘impertant on several ceunts and will be develeped
further.

Previously discussed in Chapter II, early research assessing the
differential effects of extrinsic reinfercement has previded incensis-
tent findings at best (e.g., Terrell and Kennedy, 1957; Unikel, Strain
and Adams, 1970). These difficulties eventually necessitated a recoen-

ceptualization of the extrinsic reinfercement issue threugh employment
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of a variety of additional independent variables.

It is impertant te nete that the results of this study appear to
suppert, at least at a surface level, the findings reported by Spence
(1966), Ferrell (1968) and Litwin (1974). Generally, these studies
provide substantial support for a verbal reinfercement superiority,
regardless of sociocecoenomic level.

Based upen these findings, researchers extended efforts toward a
determination of the causitive factors responsible for the verbal rein-
forcement superierity. Several explanatiens appear appropriate. One
possible explanation was advanced suggesting an inherent reduction of
the chain of mediating responses for verbal reinforcement administra-
tion. Under this coendition, it may be unnecessary for the learner to
conceptualize that a nen-verbal symbelic representatien was indilcative
of a coerrect respense. Other discussien can be generated from Thern-
dike's (1936) early arguments which prepesed a scatter of influence
leading to satiatien during the administratioen ef cencrete incentives
on an intermittant schedule., One final explanation of the verbal
reinforcement superiority receiving mederate suppert was based upen the
Distractibility Hypothesis (Spence, 1970). The auther advanced the
poesitien that concrete rewards immediately administered after a correct
response tended to significantly distract the child's attending
behavier from the demands ef the task situatien. In line with the
findings reperted in Chapter IV, it now appears that past attempts te
test the Distractibility Hypothesis through analysis ef verbal and
combined verbal-concrete reinforcement differences have been generally
appropriate but rather limited in scope.

Te summarize the discussion te this peint, it appears that the
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noted ER-V superierity in cenjunctien with the apparent lack of suppert
for the Distractibility Hypothesis provides support fer the woerk
presented by Farber (1971) and Blair (1972). However, the addition of
sensory medality to the extrinsic reinforcement line of study may pro-
vide sufficient justification for the revitalization of the extrinsic
reinfercement issue.

Evaluatien eof the hypotheses presented in Chapter I investigating
the extrinsic reinfoercement x sensory modality preference interactien
predicts noe significant interactien effect. Rejection of this null
hypethesis allows one to recommend the existence of a unique relatioen-
ship between the extrinsic reinforcement and sensery medality pre-
ference variables. Specifically, Table IV and Table V presented in
Chapter IV provide the necessary evidence for a reconceptualization of
the extrinsic reinforcement issue with regard te the Distractibility
Hypothesis. Analysis of the data indicates clear suppert fer previous
research conducted by Spence (1966), Spence and Segner (1967), Ferrell
(1968) and Litwin (1974) with respect te an ER-V superiority over the
ER-C coendition at all levels of sensery medality preference. In
additien, the SMP-A and SMP-NP levels of sensory modality preference
clearly provide additional suppert suggesting ne significant distracti-
bility based upen the administratien of concrete reward. However, an
extremely impertant extrinsic reinfeorcement x sensory medality pre-
ference interaction is evidenced through cemparison of cell means
under the SMP-V cenditien at the ER-C and ER-VC levels ef extrinsic
reinforcement. Under these conditiens, results centinue te indicate a
significantly superior ER-V effect. Most impertantly, hewever, the

failure to obtain a calculated significant difference between the ER-C
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and ER-VC groups in cenjunctioen with the significant ER-V superiority
provides suppert for the Distractibility Hypethesis as advanced by
Spence (1970), Teager and Stern (1969) and Marshall (1969). Children
evaluated as falling within the visual sensery medality greup and there-
by censidered 'visual learners' were significantly distracted in their
task performance by the presentation of the "m&ém'" concrete reward.

These findings gain added impertance based upen the pesition that visual
learners tend to enhance their learning poetential threugh the deceding
and internal processing of visual stimulatien previded by the curricular
materials and instructienal design. The lack ef distractibility of the
concrete reward evaluated by the ER-V/ER-VC comparisen for both
“audiﬁsry learners' and those children demenstrating ne preferred
learning medality establishes the identificatien eof specific individual
differences in task performance based upen sensery medality preference
and extrinsic reinforcement. As Wepman (1964) argues, the inherent
value of extrinsic reinforcement is evidenced enly in its capacity te
actually reinferce the instructienal pregram presented te the learner.
The administratien ef extrinsic reinforcement may preovide a negative
aspect of the instructienal system if it carries with it confusing
properties or a demand fer excessive amounts of time. The present in-
vestigation clearly establishes suppert for this line of reasoening when
visual learners are provided coencrete rewards. In addition, the
relationship has established an impertant cennectien between extrinsic
reinfercement effectiveness and the overall perceptual medality pre-
ference of the child., Based upen the discussien, it may be cencluded
that the Distractibility Hypethesis dees appear te be valid under cer-

tain conditiens where the child's preferred learning medality is visual
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in nature.

An additional majer hypothesis of concern addressed itself to the
differential effects of level of achievement moetivatien (high versus
low) en subsequent task performance. Altheugh the null hypethesis was
noet rejected, further evaluatien of the concept appears warranted.
Based upon past evidence, the theoretical relatienship between achieve-
ment motivation and task perfermance predicted increased success fer
those high in achievement striving. Altheugh the investigation did net
specifically test the achievement motivatien theoretical framewerk,
evaluative efferts were provided to assess the gress utility of the
theeretical construct to predict task perfermance. Failure toe suppert
the relatienship may reasonably be assumed te be the centributien of
extraneous factors.

Results may pessibly be the responsibility ef a variety of ex-
ternally based situatienal factors (Tgy) entering inte the experi-
mental setting. These situatienal facters may previde a significant
level of influence in the arousal of achievement-eriented behavier.

For example, Deuvan (1956) reported that her werking-class subjects
were found te rely heavily upen situatienal facters, specifically
extrinsic incentives. Suppert for this contentioen is alsoAdrawn frem
Horner (Berlyne, et al., lé?l) who argues that those individuals
classified as l@ﬁ in intrinsic metivatien toward achievement will
perform at a level equal to these high in achievement metivatien when
appropriate extrinsic incentives are proevided.

Past theoretical efforts provided by Smith (1969) and Baron (1966)
linking one's develepmental histery ef reinfercement te subsequent task

performance, achievement striving and preference for external incentives
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are noet substantiated by the findings. Altheugh it is likely that each
individual dees establish a persenal extrinsic reinfercement baseline
based upen social histery antecedents, specific psychesituatienal char-
acteristics may pessibly reduce the overall influence of these facters.
‘In addition to the recegnized centribution of extrinsic incentives, it
is possible that- specific demand characteristics arranged and manip-
ulated by the Experimenter may have actually cehersed the Subjects low:
in achievement metivatien te attend te the task situation,.thereby in-
creasing performance. This implicatioen is especially interesting in
light of the coentrasting: greup administration to assess level of
achievement moetivatien fer present research:purpeses.

Maehr and Sjoegren (1971) present the argument that the internal
motivatienal tendencies teward task perfermance, namely Mg and Mg¢, are
an integral part ef the one's enduring orientation and that this
predilectien will vary between individuals. However, it dees appear
that the internal characteristics are.much mere transient than
originally assumed, at least fer shert-term task perfermance. In
accord with this analysis, Klinger's (1966) review preseﬁted in
Chapter II prevides a similar distinctien between task-specific and
melar perfoermance measurements in relatien te the achievement
metivation-performance predictioen. The auther prevides evidence to
suggest that the achievement metivatien-perfermance relatienship
appears markedly subject to situatienal determinants when evaluated
through task-specific measurements. On the other hand, melar measure-
ments of the relatienship promise a relatively stable indicatien of the
effect of achieveméent metivatien en leng-term achievement-eriented

activity.
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Based upen the findings, it dees appear that utilization of the
achievement metivatien cencept within the academic setting may net
enhance one's ability te predict specific task performance eon a day-te-
day basis. Mest importantly, it may be argued that in any given
situatien, any child may demonstrate ebservable achievement striving
behavier based upon the administratien ef individually apprepriate
incentives.

Threugheut the manuscript, ene overriding philesephical pesition
has been advanced. Specifically stated, this poesitien recommends that’
if effective, preductive instructien is te be realized, the practical
recognition of individual differences of the learner must be validly
assessed and utilized. In reviewing the sensory medality literature in
Chapter II, it was realized that current attempts te match sensory
modality preference to cemplimentary systems ef instructien have met
with enly limited success. Although the research effort was not
specifically designed teo assess this.issue, the main effects hypethesis
concerning sensery medality preference appears te have added little to
a reconciliatien of the incensistencies feund in the literature.
Current findings suppoert the null hypethesis of ne significant main
effects for SMP-V, SMP-A and SMP-NP greups based upen visual discrim-
inatien learning perfermance. This result is in agreement with the
research efforts repoerted by Ringler, Smith and Culliman (1971).
Differential levels of task perfermance were noet indicated based upen
the identificatien ef auditery, visual and ne preference learner
characteristics. The fact that the task itself was highly eriented
teward the wvisual presentation of stimuli and, therefore, subject te

bias favoring the visual learner appears te have had little effect en
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the outceme, In explanatien, it isklikely that these findings were due
te specific task requirements demanding rather gross forms of visual
discrimination. Task performance subject te fine visual discriminatiens
may have significantly altered the experimental findings.

The remaining three hypotheses of concern directed their attentioen
to the interaction between extrinsic reinfercement and achievement
metivatien, achievement motivatien and sensery medality preference and
the global interaction of all independent variables, coencurrently. The
statistical treatment ef the data set ferth in Chapter IV demenstrates
no significant differential effects based upen these gpecific inter-
actiens of the extrinsic reinfercement, senseory medglity preference and
achievement metivatien variables. All null hypetheses concerning the
interactive functien ef these variables based upoen thé stated three

cemparisens were retained.
Educatienal Implicatiens

Although generalizatien ef the findings to the academic setting
must be considered tentative, several educatienal implicatiens may
provide seme directien to the practitiener. It may be argued that the
administratien of verbal er secially eriented medes eof reinfercement
will be mest effective in the prometien of efficient task perfermance.
Hewever, the present use of cencrete incentives in the classreem en a
limited basis with some children requires further evaluatien ef rein-
forcing agent characteristics. Concrete rewards are employed te in-
crease the child's attentioen span and interest level of the academic
activity. Because their everall effects have been feund te dissipate

ever time, transfer frem cencrete te verbal reinfercement early in the
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instructienal er behavieral management program may be required.
Furthermere, implimentatien of varieus systems of concrete reward such
as the token econemy er presentatien eof candy sheuld not be expected to
replace cegnitively stimulating curricular materials.

It was found that the Distractibility Hypethesis is likely relevant
when the learnmer's preferred channel of sensery input is visual in
nature., Educational implications appear warranted en twe ceunts.
Initially, it is suggested that educaters establish verbally-based
systems of extrinsic reinfercement whenever pessible to compliment
instructional pregrams. In addition, coencrete rewards shoeuld be used
sparingly and only when the situation demands. Special care must be
taken te insure that the administration of cencrete rewards is
accomplished in a way that reduces the inherent level of distracti-
’bility. These implicatiens are especially meaningful fer kindergarten
children similar in characteristics to the population under investiga-
tien. For visual learners, concrete rewards are likely to provide a
negative aspect to the learning situation and censequently sheuld net be
administered during the activity. If cencrete incentives are deemed
necessary, cautien shoeould be taken in the determinatien of the specific
nemenclature and schedule of reward presentatioen.

Educatienal implicatiens cencerning the achievement metivation
construct are difficult te assess at this time. From the discussioen,
it has been argued that additienal situatienally-specific cues, task
characteristics and instructieonal precedures previde a wide variety of
extrinsic incentive coenditiens centingent upon cempletien of an academic
activity. The individual student is fully aware that his academic

performance is centinually evaluated threugh grade reports, special
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privileges, tangible rewards or teacher comments and expectatiens.

. The overall utility of the theoery of Achievement Motivatien in the
academic setting must continue to remain highly speculative. To date,
the theery has been primarily cencerned with highly specialized in-
ternal and externally controlled conditions, events often difficult if
net impessible to manage in the public scheel classroeem.

The basic questien ef designing instructienal strategies sensitive
te individual learner differences has received rigereus attention in
this investigatien. Apparently, educators néed not enly consider the
characteristics of the stimulus materials inherent in the instructienal
éregram, but equal emphasis should be placed on the interactive effects
of sensery feedback and strategies eof extrinsic reinforcement. Future
emphasis on the evaluatien of feedback systems in cenjunctien with the
type of reinfercement administered may establish a meaningful analysis
of matching instructienal strategies teo achievemént—related‘lgarner

characteristics,
Recommendatioens fer Further Research

The everall impertance in the recognitien and utilization ef inter-
and intra-individual differences te promote academic task perfermance
has been emphasized threughout the manuscript. The majoer implicatien
of this study is derived from the significance of the extrinsic rein-
forcement and sensoery modality preference interactien. Although mest
pre-primary scheol children respond pesitively to verbal reinfercement,
coencrete rewards are often used during the initial stages ef learning
with some students. Censequently, the child that doees require concrete

incentives to enhance motivatienal tendencies toward academic
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achievement may experience a distractibility of feedback effect as a
fesult of such techniques. This cenditien is especially true for these
children showing medal preferences in the visual sensery input channel.
For visual learners, consideration of the magnitude of distractibility
inherent in coencrete incentive administratien should be evaluated.

Based upen the exploratery nature of the study and the discussion
of findings reported in previous sections, general recommendations are
advanced in sever;l areas. A recoenceptualizatien and extensién of the
extrinsic reinforcement and sensory moedality theoretical struéture is
suggested at three levelé of concern: (1) perfermance task character-
istics, (2) individual learner differences related te task performance,
and (3) externally-based psychesituational conditions.

The overall interest level, ceomplexity and general nemenclature of
the instructional task sheuld be evaluated in future research. Further
effort should be directed teward the relatienship between students'
sensory modality learning prefererices and the sensory instructional
approach used. Visual, auditory and kinesthetically oriented learning
tasks in conjunction with various extrinsic reinfercement cenditioens
and modal preferences of the learner should be used as additienal
levels of comparisen. A recoenceptualization of sensory medality theery
based upen extrinsic reinforcement censiderations may further
facilitate the individualizatien of instructien. Efforts designed to
compare molar and task-specific assessments of academic achievement
sheuld be undertaken to advance further evaluation of the achievement
motivatien-performance relatienship.

In censideratien of individual learner-differences related to task

performance, further research should re-evaluate the extrinsic
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reinforcement x sensory modélity preference interaction. Extension of
the findings may be enhanced through consideration of a variety of task
related organismic variables prevalent in past extrinsic reinforcement
efforts. For example, a recenceptualization of the issue based upon the
soclioeconomic status of the learner should be initiated. The differen-
tial effects of extrinsic incentives at various levels of sensory
modality preference may not be consistent for both lower-class and
middle-class children. Continued research may also provide clarifica-
tion through assessment of the learner's developmental level and cegni-
tive functiening in relation to chrenclogical age. Specific emphasis
should be placed upon multi-dimensienal comparisons at several peoints
along the social maturity-immaturity continuum for children within the
berderline, average and superior levels of intellectual ability. How-
ever, some cautien should be taken in the evaluation of these variables
for children beyend the early primary scheol level. Since current
theoretical speculation establishes a peried of sensery modality
strength eqﬁilization at age nine for most children, the inclusion of
comparison groups beyend this age level does not appear warranted. Re-
newed interest in the historical antecedents evaluated threugh secial
histery interview techniques sheuld alsoc be established., Specific
tepics of concern may- include the level of parental demand fer achieve-
ment, parental attitudes toward academic achievement, the encouragement
of goal setting behavior, and the history of early social-material
feinfercement schedules including an analysis of task-specific baselines
of extrinsic incentives. In consideration eof Hoerner's (1971) theoret-
ical pesition, further attentien should alse be directed toward the

function of Subjects' sex on the extrimsic reinfercement, achievement
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motivation and sensory modality preference analysis.,

Recommendatiens are alse advanced through consideratioen of
externally-based psychosituational conditiens. Mest importantly, cen-
tinued research should be conducted to assess the applicatien of the
Distractibility Hypothesis te varieus curricular materials and in-
structienal programs presently used in the pre-primary and elementary
school classreom. A variety ef cencrete rewards, e.g., consumable,
monetary, token, toys, etc., should be administered to ascertain dis-
tractibility and reinforcement effects. Attempts should be made to
increase the meaningfulness of the cencrete rewards under study. The
effects of permitting visual, auditoery and no-preference learners to
select their own rewards from an assertment readily available shoeuld be
determined.

Specific demand characteristics prevalent in any Subject-
Experimenter interaction and subject to additienal psychesituational
influences makes generalization of the findings limited in scoepe. Pre-
training precedures administered prier te the experimental sessioen
should be included as an attempt toe equalize performance and instruc-
tienal variables and reduce the distraction effects of extraneous con-
ditiens, stimuli interference and nevelty of expesure to treatments. As
a result eof the present investigation, a recenceptualization and inte-
gration of the extrinsic reinfercement and sensory moedality preference
theoretical framework should previde directien fer continued research in

this area of inquiry.
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Instrumentation

Animal Crackers: A Test gf Metivation te Achieve

(Adkins and Baliff, 1975)

Animal Crackers is primarily a groeup administered, diagnostic test

that provides an assessment of a child's metivatien te achieve. The
develepmental ratienale for censtructien ef the test materials is based
upoen the difficulties encountered in the use of traditienal prejective
metheds toe accurately measure achievement metivatioen in very young
children. Essentially requiring little expressive verbal ability,

Animal Crackers utilizes an ebjective-projective technique and requires

that the child chooese between verbally described alternative behaviers
or attitudes representative of metivatienal differences in scheel
achievement.

The test itself requires that the subject select ene ef twe
identical animals fer each item that differ in scheol related verbal
descriptiens enly. In essence, the child cheeses his own animal that
behaves as he behaves, likes what he likes and dees what he dees.
Respenses are recerded by the child in an individual test becsklet.
Advantages of the instrument include group administration capabilities,
ease of scoring and‘a 30 te 45 minute administratien time. Animal
Crackers is apprepriate for prescheoel, kindergarten and first grade
level children, |

Atkins and Baliff suggest that the achievement eriented behavier
from which metivatioen to achieve is inferred may be represented as five
(5) discrete areas. In additien, each of the compenent areas provides

for a unique way of assessing self-attitudes established throeugh the
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presentation of similar sets of cues. The authers previde a descrip-

tion of the cemponent parts of achievement metivatien as they perceive

them:

Scheol Enjoyment. This area attempts't@ ascertain the degree te

which the child éxpects te enjoy working and accemplishing in schoeel.
That expectatieh is reflected in items in which he indicates whether he
likes te learn and whether he prefers certain learning activities to

other activities.

Self-Confidence. This area focuses on the child's cencept of him-

self as successful eor unsuccessful in achieving his geals. The items

dealing with this area . . . relate generally te the child's self-image.

Purpesiveness. The child's ability teo set up purpeses fer direct-

ing his behavier is reflected in this area. The items suggest werking

teward future geals.

Instrumental Activity. Clesely related te purpesiveness of

behavier is the knewledge of and ability te engage in instrumental steps
teward accemplishing established purpeses. Items in this area deal with
an erientatien teward autenemeus activity, the apprepriate use of time,

and interactien with ethers.

Self-Evaluatien. ' The items in this area attempt te ascertain the

child's ability te evaluate his performance. Self-evaluatien is
reflected in items that test whether the child knows when his werk,is

right, when he is deiﬁg well in scheel, what he can and cannet de and

whether he always dees his best.
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In the standardizatien of Animal Crackérs, the authers utilized a
stratified national sample of kindergarten and first grade children;
Testing was accemplished for 10,899 children in somet2,50®.scheel
districts. The initial testing of 5,710 children was coenducted in the
fall, 1973. Additienal testing for 5,189 children was perfermed in
April, 1974, Frem the data obtained,.fall and spring age norms were
calculated and are available at boeth the kindergarten and first grade
level.,

Kuder-Richardson Fermula 20 reliability ceefficients’ﬁeasuring the
internai'consistency fsr the twelve-item cempenent sceres fer Animal
Crackers are reported te range frem 0.69 te 0.85 fer kindergarten, and
from 0.88 te 0.92 fer first grade. Overall KR-20 reliability ceeffi-
cients fer the teotal test are 0.94 for fall testing and 6.95 for spring
testing fer the kindergarten group., Fall and spring coefficients fer
the first grade sample are both reported as 6.98.

Because validity criteria’aré somewhat difficult te define for
affective demain variables, the authérs attempt teo provide inferential
data cencerning the everall validity of the instrument. Animal
Crackers originated as a majoer revision ef its predecessor, Gumpgookies,
and does share a similar theeretical erientation. Criterion-related

validity of Animal Crackers may be assumed from research results re-

ported with the earlier instrument (Adkins and Baliff, 1970a). Findings
reperted shew lew pesitive cerrelatiens with age and intelligence.

Coerrelation coefficients with the Stanford-Binet Intelligence Tést range

from 0.20 te 0.35. In addition, statistically significant Chi Square
relationships between test scores and teacher ratings eof individual

children's metivatien are reported in the examiner's manual.
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Kindergarten Screening Test (KST)

(Young, 1975)

The Kiﬁderggrten'Screening Test assembled by Young (1975) was the

result eof experimental efforts to identify and evaluate kindergarten
children's pre-reading abilities in the cognitive and psychemoter areas
as predictors of future success with differential methods of feading
instructien. The study investigated the rélationship of 31 reading
readiness variables based upon subsequent performance in feur approaches
to ‘'reading instruction: the Audit@ry—Visual Methed, the Visual-Auditery
Methed, the Linguistic-Word Structure Method and the Linguistic-Language
Experience Method. 1In a coempanien study develeped by Treadway (1975),
six additienal unique variables were evaluated. In additien te the
identification of highly significant predictors of reading success
related to specific instructional methed, the variables identified as
acceunting fer the highest percentage of variance alse indicated a
stréng relationship between the Auditory-Visual and Linguistic-Werd
Structure methods. In additien, a significant relatienship was alse
evidenced between the Visual-Auditory and the Linguistic-Language
Experience metheds. These indicatiens preovided an apprepriate
ratienale for the gfeuping of predicter variables based upen reperted
relatienships in efferts te assess sensery medality preferences
essential te theﬂmethedological cencerns of the present investigatien.®
A descriptien of the cemposite subtests drawn from the Young and

Treadway studies and utilized in the assessment of visual, auditery and

lAppendix B, Table VIII, demenstrates specific subtests utilized
in the assessment of visual and auditery channel preferences.
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mne-preferénce learners will be advanced. For purpeses .ef the current
. investigatien, .an abbreviated versien of the KST was administered based
upen predictors providing the highest accountability of explained
variance. The first section will describe subtests administered .under

_group instructien procedures. . Subtests drawn from the Murphy-Durrell

.Readiness Test (MDRT); H. Murphy and Donald D. Durrell (1964), included

. the Learning Rate and Letter Names II. Alse, the Numbers, Alphabet and

‘Word Meaning subtests were taken frem the Metropolitan Readiness Tests

(MRT);, Form A, Hildreth, Griffiths and McGauven (1965).

Learning Rate Test (MDRT) . The purpose of the Learning Rate Test

.i1s te determine the .number of words that a child. is:able te learn in
one -day ﬁnder~standard conditiens ef presentation. Since the Learning
Rate Test. dees net correlate highly with the Phonemes Test or the

. Letter Names Test, it serves the unique purpose of measuring a differ-

ent component of pupil's readiness te read.

- The nine words in the Learning Rate Test include nouns, verbs, and
adjectives, all meaningful te children and easily illustrated. Each
word is. presented in three different ways--in print en the chalkboard,
in pfint en a fiash card, and in the test beoeklet. At each presenta-
tioen, the.names: of the words are given by the teacher and repeated by
the children, and meanings are stressed.. One hour after teaching,
children are asked to identify the words in twe multiple-cheice
situations: the first requires the child to discriminate the werd from
other words taught; the second requires the discrimination among words

similar in form, but not taught.

Letter Names II Test (MDRT). Knowledge eof letter mnames is.usually
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the child's first perceptual achievement directly related to reading,
his first.asseclatien of sound with. print. Both capital and lewer-case
letters. are included in the test. However, lower-case letters are more
1lmpoertant te reading. It requires identification of letters names by
the teacher. For pupils to give the names of letters is mere.difficult
and requires individual testing. Moest letter names coentain their
gounds, with an_.extraneous vowel te complete the ''mame." Children who
have attached names to letters will learn to read much mere readily
than those who have net.  This test peints out. that what is necessary

is te have the name or seund attached te the letter.

Alphabet Test (MRT). The Alphabet subtest is designed te test the

child's ability to recegnize lower-case letters of the alphabet. In the
16-item test, the pupil respends by selecting a letter named frem foeur

alternatives.

‘Numbers Test (MRT). The Number subtest censists of a 26-item test

based upon knowledge of numbers. The pupil selects frem three pictures

the ene which denetes size, time and similar number cencepts}

Word Meaning Test (MRT). The Word Meaning subtest measures the
child's memery of verbal cencepts. It 1s presented in the ferm of a
picture vocabulary test and allews the child to demenstrate his eral
vocabulary abilities. Words are primarily selected from standard
kindergarten and primary werd lists. Vecabulary is pessibly one of the
mest valid indicaters of general mental maturity., It 1s believed that
the Word Meaning Test prevides forvg representatien of this general

mental maturity in the toetal readiness score.
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The second sectien of the screening test includes subtests that
are individually administered. These subtests were drawn from the

Illineis Test of Psychelinguistic Abilities (ITPA), McCarthy and Kirk

(1968) and the Wechsgler P;escheel and Primary Scale af'Intelligence

(WPPSI), Wechsler (1949).
A test utilized from the ITPA was Grammatic Clesure subtest; while
the tests included from the WPPSI were the Vocabulary and Gecmetric

Design subtests,

Grammatic(01esure Test_(ITPA). This test evaluates functiens at
the automatic level, which indicates ability te integrate units inte
wheles. The test assesses the child's ability to make use of the re-
dundancies of eral language in acquiring-automatic habits for handling
gyntax and grammatic Iinfleetiens. The child is asked to respend
automatically te eften repeated verbal expressiens of standard American

speech,

Vacabulary:Test (WPPSI). This. test 1s classified as one of the

five verbal tests given. .for determining the child's apility te identify
with werd definitiens. The.examiner provides eral stimulus and the

subjectrrespepds orally. This subtest measures many of the same mental
processes that are measured by informatien and similarities. It .serves

to suggest the general level of auditoery cemprehensien.

Geometric Design Test (WPPSI). The child is presented with a

stimulus picture of a geometric design and is asked te repreduce the
design with a pencil. The test measures the child's ability to re-

preduce geometric figures and evaluates the visual-meter organization.
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and calls attentien to behavieral lags of the child.

Visual Discrimination Learning Task

As an attempt to gain meaningful measurements of differential
reinforcement effectiveness, a three-cheice visual discriminatien
‘learning task was specifically developed for use in the study. Altheugh
the general nature of the testing instrument possesses characteristics
similar te a task employed by Spence and Segner (1967), the overall
procedures used in its coenstructien differ significantly. The learning
task will censist of four sets ef line draﬁings, three drawings per
set, that are. familiar te the subjects. All specific sets of line
drawings will consist of unrelated objects (i.e., a cash register, air-
plane and ball).

A preference study was cenducted as a means to secure relatively
similar sets, of line drawings for use @n the taSk,,‘Priar te the study,
a total ef 60 line drawings were gathered for pessible inclusien in the
learning task., Frem these drawings, 30 plctures were.randemly selected
for use in the preference study. Subjects.fer the preference study-
consisted of 25 kindergértenvchildren participating in the Pawnee
Public Scheel pregram located in the small EastACentral Oklahoma tewn,

Procedures for the preference study fellewed a medification ef the
Q-soert Technique first intreduced by Stephensen (1953). Each child was
agked to distribute the line drawings aleng ene effective dimension,
that 1is, degree of preference, Distributien ef the drawings was
guided by the categories of ''Really Like," "OK" and "Den't Like." A
form of the "face technique' was used te aid the child in remembering

the categories. Weighted scores were established to indicate the.
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overall Preference Score for each line drawing. Selection of line
drawings for inclusien in the task within each of the four sets was
based upon the calculated Preference Scere Index.? FEach set of line
drawings consisted of pictures of equal preference. The fact that all
plctures chesen for use in the instrument were taken froem these
established as positively preferred provided a task that is mest likely
acceptable in content toe each child, The preference study was an
attempt to equate the line drawings within each set, remeving as much
initial subject respoense bias as possible frem subsequent measurements.
One complete trial is defined as a single presentation ef each of
the four sets of line drawings. Since the maximum length of the dis-
criminatien task is 15 trials, it was necessary te prepare a slide
presentation containing 60 sets of line drawings. The serial poesitien
of each of the four sets of line drawings were counterbalanced through-
out the trials. In additien, the left-center-right spaclal pesition of

each set of line drawings was randomized across orders,3

2Appendix B, Table IX, prevides a listing of the raw data gathered
threugh preference study precedures. A weighted Preference Scere Index
is alse included fer each line drawing administration.

3A complete list of the sequential poesitiening fer the first
fifteen sets of line drawings is presented as Table X in Appendix B.
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TABLE VI

SUMMARY OF ACHIEVEMENT MOTIVATION ASSESSMENT
PRESENTED FOR EACH SUBJECT IN
RANK ORDER FORM
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Achievement Achievement
Motivatien Motivatien

Sg Score Rank By Score Rank

7 30 1.0 4 49 39.0

8 31 2.5 14 49 39.0
65 31 2,5 19 49 39.0
28 32 5.0 33 49 39.0
72 32 5.0 84 49 39.0
75 32 5.0 41 50 42,5
27 33 8.0 58 50 42,5
60 33 8.0 6 51 45,5
70 33 8.0 34 51 45.5
18 34 10.0 37 51 45.5
52 36 11.0 90 51 45.5
16 37 12.0 29 52 50.0
53 38 13.0 57 52 50.0
24 39 14.5 85 52 50.0
59 39 14.5 87 52 50.0
61 40 16.0 . 88 52 50.0
69 41 17.0 46 53 54.0
54 42 19.0 62 53 54,0
81 42 19.0 73 53 54.0
86 42 19.0 2 54 59.5
89 43 21.0 23 54 59.5
56 44 22,0 35 54 59.5

1 45 26.0 44 54 59.5
20 45 26,0 66 54 59.5
25 45 26.0 68 54 59.5
32 45 26.0 74 54 59.5
50 45 26.0 83 54 59.5
64 45 26,0 15 55 66.0
67 45 26.0 48 55 66.0
11 46 30.0 49 55 66.0
17 47 32.5 79 55 66.0
22 47 32.5 82 55 66.0
39 47 32.5 9 56 71.0
40 47 32.5 26 56 71.0
10 48 35.5 36 56 71.0
13 48 35.5 38 56 71.0



TABLE VI (CONCLUDED)
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Achievement Achievement

Motivatien Motivation
Sg Score Rank SS Score Rank
63 56 71.0 55 58 81.5
3 57 76.5 78 58 81.5
12 57 76.5 5 59 86.5
21 57 76.5 31 59 86.5
30 57 76.5 43 59 86.5
45 57 76.5 76 59 86.5
47 57 76.5 77 59 86.5
42 58 81.5 80 59 86.5
51 58 81.5 71 60 90.0




TABLE VII

SUMMARY OF VISUAL-AUDITORY SENSORY MODALITY
DISCREPANCIES PRESENTED BY RANK ORDER
AS STANDARD SCORE TRANSFORMATIONS

Visual-Auditery -

Sg_ Visual Auditory Discrepancy Rank
13 -2.,2624 -0.4019 -1.8605 1.0
34 -1.3179 0.3896 -1.7075 2.0
63 -1.8688 -0.3228 -1.5461 3.0
12 0.5711 1.8934 -1.3224 4,0
61 -1.7901 -0,5602 -1,2299 5.0
49 0.8072 1,9726 . -1.1654 6.0
16 -2,1837 -1.0351 -1.1486 7.0

4 0.5711 1.6560 -1.0849 8.0
71 0.4136 1.4977 -1.0841 9.0
41 0.0988 1,1811 -1.0823 10.0
40 -1,1605 -0,0853 -1.0752 11.0
42 1.1220 2.0517 -0.9297 12.0
77 -0,0586 0.8645 -0.9231 13.0
64 -0.8457 0.0730 -0.9187 14.0
24 -2.,2624 -1.3517 -0.9107 15.0
45 -0,8457 ~0.0853 -0.7603 16.0
38 0.4924 1.1811 -0,6887 17.0

3 -0.8457 -0,1645 -0.6812 18.0
83 0.1775 0.7062 -0,5287 19.0
59 1.2794 1,7351 -0.4557 20.0
62 -0,1373 0.3104 -0.4477 21.0
76 0.6498 1.0228 -0,3730 22.0
25 0,4924 0.8645 -0,3721 23,0
29 -0,0586 0.3104 -0.3690 24.5
37 -0,0586 0.3104 -0,3690 24,5
78 -0,1373 0.2313 -0.3686 26,0
80 1.1220 1,4185 -0,2965 27.0
66 1.0433 1.3394 -0,2961 28,0
15 0,7285 1.0228 -0,2943 29.0
19 0.3349 0.6270 -0,2921 30.0
72 -0,6882 -0,4019 -0,2863 31.0
81 -1.3179 -1.0351 -0.2828 32.0
75 -1,7114 -1.4309 -0,2806 33.0
39 -1.5540 -1,3517 -0.2023 34.0
28 -2,4985 -2,3015 -0.1970 35.0
36 1.0433 1,1811 -0,1378 36.0
82 0.5711 0,7062 © -0.1351 37.0
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TABLE VII (CONTINUED)

Visual-Auditery

Sg Visual Auditery Discrepancy Rank
47 -0.0586 0.0730 -0.,1316 38.0
73 ~1,7114 -1.5892 -0,1223 39.0
85 0.3349 0.3896 -0.0547 40.0
31 ~-0.6882 -0.6394 -0.0489 41.0
35 0.5711 0.5479 0.0232 42,0
43 0.4924 0.4687 0.0236 43,0
87 -1.0031 -1.0351 0.0320 44,0
89 -1.7901 -1.8266 0.0365 45,0
86 0.9646 0.8645 0.1001 46.0
65 1,7517 1.5768 0.1748 47.0

5 1.0433 0.8645 0.1788 48.0
50 0.9646 0.7853 0.1792 49,0
21 0.7285 0.5479 0.1806 50.0
1 06,5711 0.3896 0.1815 51.0
18 0.0988 -0.0853 0.1841 52.0
8 0.0201 -0.1645 0.1846 53.0
33 -0,3734 -0,5602 0.1868 54,0
23 -0.8457 -1,0351 0.18945 55.0
11 -0.9244 -1.1143 0.18990 56.0
7 1.1220 0.8645 0.25751 57.0
10 0.8859 0.5479 0.33799 58.0
55 6.6498 0.3104 0.33932 59.0
17 0.4924 0.1521 0.34021 60.0
90 0.3349 -0.0062 0.34110 61.0
20 0.1775 -0.1645 0.34198 62.5
60 0.1775 -0.1645 0.34198 62.5
30 -1.3966 =1.7475 0.35086 64.0
74 1.3581 0.9436 0.41448 65.0
54 0.4924 0.0730 0.41936 66.0
46 1.3581 0.8645 0.49363 67.0
70 -0,2160 -0.7185 0.50250 68.0
57 ~0,5308 -1.0351 0.50428 69.0
69 0.1775 -0.4019 0.57943 70,0
48 -0.2947 -0.8768 0.58210 71.0
27 -0,3734 ~0.9560 0.58254 72,0
88 1.3581 0.7062 0.65193 73.0
2 0,9646 0.3104 0.65415 74,0
26 -0,1373 -0.7977 0.66036 75.0
9 0.8859 0.1521 0.73374 76.0
44 ~-0.9244 -1.6683 0.74395 77.0
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TABLE VII (CONCLUDED)

Vigual-Auditery

8g Visual Auditoery Discrepancy Rank
14 0.7285 -0.0853 0.81378 78.0
58 1.2007 0.3104 0.89027 79.0
22 0.3349 -0,5602 0.89515 80.0
56 -0.2947 ~1.1934 0.89870 81.0

6 0.8859 -0,0853 0.97119 82.0
79 0.7285 -0.2436 0.97208 83.0
53 0.7285 -0,3228 1.05123 84.0
84 0.2562 -0.7977 1.05389 85.0
67 -1,0031 -2,0641 1.06099 86.0
51 1.4368 0.3104 1.12639 87.0
68 -0.3734 -1.5100 1.13659 88.0
52 0.0201 -1,5100 1.53012 89.0
32 0.7285 ~1.1143 1.84273 90.0
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TABLE VIII

SUMMARY OF SIGNIFICANT PREDICTORS FOR VISUAL-
AUDITORY, LINGUISTIC-WORD STRUCTURE,
AUDITORY-VISUAL AND LINGUISTIC-
LANGUAGE EXPERIENCE METHODS*

Percentage Predictor
of Used to
Significant Explained Establish

Methedelogy Predictor Variatien SMP

Letter Names II 58% SMP-V

Alphabet 55% SMP-V
Visual- Geoemetric Design 14% SMP-V
Auditory Word Meaning 9% SMP-V

Learning Rate 5%

Auditoery Asseciatien 5%

Letter Names II 70% SMP-V
Linguistic~ Alphabet 647 SMP-V
Word Learning Rate 10%
Structure Picture Completien 8%

Animal House 47

Learning Rate 52% SMP-A

Grammatic Clesure 437% SMP-A
Auditery- Vocabulary 147 SMP-A
Visual Visual Association 9%

Sound Blending

Learning Rate 637% SMP-A
Linguistic- Numbers 51% SMP-A
Language Seund Blending 17%
Experience Animal House 6%
: Alphabet 6%

*Note: Adapted frem Young (1975) and Treadway (1975).
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TABLE IX

SUMMARY OF VISUAL DISCRIMINATION LEARNING TASK
WELGHTED PREFERENCE SCORES ESTABLISHED BY
Q-SORT PROCEDURES*

Welghted
Preference

Pesitive No Negative Score

Slide Preference Preference Preference Index

1. Horse 21 2 2 69
2, Register 16 8 1 65
3. Airplane 17 6 2 65
4, Ball 15 10 0 65
5. Dog 16 7 2 64
6. Piano 14 9 2 62
7. Trumpet 18 1 6 62
8., Guitar 14 8 3 61
9. Giraffe 14 7 4 60
10. Tree 13 9 3 60
11. Sailboat 14 6 5 59
12, Duck 13 8 4 59
13. Cew 12 ; 10 3 59
14, Train 14 6 5 59
15, Pencil 11 10 4 57
16, Telephone 8 16 1 57
17. Clock 13 6 6 57
18, Chicken 13 5 7 56
19. Keys 9 12 4 55
20, Bell 11 7 7 54
21, Light Bulb 10 9 6 54
22, Chair 8 11 6 52
23, Lamb 8 11 6 52
24, Doer 8 10 7 51
25, Vacuum 7 12 6 51
26, Whistle 9 7 9 50
27. Sock 8 6 11 49
28, Tin Can 7 5 13 44
29, Wasp 2 1 22 30

*Note: Positive Preference, No Preference and Negative Preference
Scores were weighed 3, 2 and 1 poeint, respectively to arrive at a total
Weighted Preference Score.



TABLE X

COUNTERBALANCED SERIAL-ORDER POSITION OF FIRST

TWENTY-FOUR SLIDE PRESENTATIONS SELECTED
FROM LINE DRAWING PREFERENCE STUDY

Order of Pesition
Slide Presentatien 1 2 3
1 Register Airplane Ball
2 Guitar Giraffe Tree
3 Pericil Phoene Clock
4 Lamb Docr Vacuum
5 Register Ball Airplane
6 Giraffe Tree Guitar
7 Phoene Clock Pencil
8 Door Vacuum Lamb
9 Ball Airplane Register
10 Tree ' Guitar Giraffe
11 Clock Pencil Phoene
12 Vacuum - Door Lamb
13 Airplane Ball Register
14 -Giraffe Guitar Tree
15 Phone Pencil Clock
16 ‘Vacuum Lamb Door
17 Ball Register Airplane
18 Tree ‘Giraffe Guitar
19 Cloeck Phone Pencil
20 Door Lamb Vacuum
21 Airplane Register Ball
22 Guitar Tree Giraffe
23 Pencil Clock - Phone
24 Lamb Vacuum Door
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