THE EFFECT OF MATERIAL REWARD ON
FOUR- AND FIVE-YEAR-OLDS’
PERFORMANCE ON

COMPUTER TASKS

By
LAUREN LAYLE REESE
Bachelor of Science
Oklahoma State University
Stillwater, Oklahoma

1994

Submitted to the Faculty of the
Graduate College of the
Oklahoma State University
in partial fulfillment of
the requirements for
the Degree of
MASTER OF SCIENCE
May, 1996



OKLAHOMA STATE UNIVERSITY

THE EFFECT OF A MATERIAL REWARD ON
FOUR- AND FIVE-YEAR-OLDS’
PERFORMANCE ON
COMPUTER TASKS
Thesis Approved:

%&a/aéﬂm/

Thesis Advisor

i) Hodin)
My & Dol

Sorvras C Colllons

Dean of the Graduate College




PREFACE

This study focused on providing further information on the detrimental effects
of extrinsic rewards. Specifically, this study examined the effect of an extrinsic
reward on young children’s performance on a cognitive computer task.

I would like to express appreciation to all who have assisted and supported me
in this project and throughout my graduate study at Oklahoma State University. First
and foremost, | wish to express thanks and appreciation that words cannot express to
my major advisor, Dr. Mona Lane for her patience, guidance, financial and moral
support, and advice throughout the project and my graduate career as a Masters
student. Dr. Lane’s expertise, experience, and devotion to learning how to provide
the best we know how for young children has helped make the project exciting and
inspired me to carry my research and work with young children further. 1 am also
extremely grateful to my committee members: Dr. Kay Murphy, for her motivation,
strength, and genuine interest in my career, and Dr. Elaine Wilson, for her
enthusiasm in my project and expertise in research with rewards and children. A
special thanks goes to professor emeritus Dr. John McCullers for his time and
expertise devoted to the methodology development and review of this study; his
insight helped us all rest a little easier.

Special thanks and appreciation are due to all of those who helped with the

loaning of computers and software selection for this project. Dr. Daniel Shade and

i



Mr. Warren Bunklightner were invaluable in sharing their expertise in software uses
by young children and advice on appropriate software choices. Thanks go to those at
the EDMARK Corporation in Redmond, Washington who donated the software and
provided technical information: Taryn Mayhew, Amy Shottenstein, and Rita Conley.
Gratitude is expressed to Dr. Carolyn Heary, Mr. Scott Plunkett, and Dr. Harret
Kuykendall for their help and loaning of computers to help me complete the project.
Thanks also goes to Janice French for all her time and help in getting the software
loaded onto various machines in order to find the appropriate one to run the software.

Appreciation is also due to those who helped with the statistical analyses and
interpretations. Thanks to Iris McPherson whose help with running the ANOVA on
my raw data was invaluable. Gratitude goes to my good friend and colleague, Ms.
Sai Jambunathan, and to Dr. William Warde for their help with interpreting the
statistical results.

Also, 1 thank all of those involved 1n allowing me to do research in the Child
Development Laboratories. Appreciation goes to Dr. Nancy Hurlbut for her advice
and interest in my study. Thanks also goes to Dr. Harriet Kuykendall for her help in
providing a research room and allowing me to use a computer for data collection; and
the classroom teachers: April Baumgartner, Jody Kennedy, and Camilla Dallas who
helped gather consent forms, and for their cooperation during data collection; and to
the children who participated in the project for the joy and learning experiences they

provided while working with them.

v



Gratitude is due to the Department of Family Relations and Child Development
for their support of my study and especially to my fellow graduate students and
colleagues who also provided advice and moral support throughout the entire project.
Also, appreciation is due to Ms. Sherre Davidson who introduced me to Dr. Kohn's
book, Punished by Rewards, inspired me to study the effect of rewards on young
children further.

Finally, 1 would like to say thanks to my entire family for their love. support
and encouragement of pursuing my true interests and graduate studies. Thanks
especially goes to my mom who was my first model of what Early Childhood
Educaiton is all about. And to Gary, thanks for your patience, love, and support; this
1s what [’ve been doing 1n Oklahoma.

This thesis is dedicated to the memory of the late Ms. Barbara Heister, one of
my early supervisors, who will continue to be one of the most important role models

throughout my career.



TABLE OF CONTENTS

Chapter Page
l. INTRODUCTION: . .. .cnn oo mmiess awme ons s ve ey s 1
POrpose o theSmadY - . covc s pmnsessnwie s s a s e g5 s 3
Hypotheses . . . . . . .. . ... e 3
I1. REVIEW OF LITERATYHRE . . ¢ s svew sm e e e oow s mom e 5 s % s 5
Detrimental Effects of Extrinsic Rewards on Children . . . . ... ... .. 5
Developmental Regression oo o < s s 5 sow o 5 5 5 5 swe o @ 508 e s = 5 5 6
McGraw’s Algorithmic-Heuristic Model . . . . .. ... .. ... ...... 8
Research with Computers and Early Childhood Education . .. ... ... 8
Gender Differences in Computer Usage
by Young Children . . . ... .. ... ... .. ....... ..... 9
Social and Emotional Aspects of
Computers and Young Children . . . . ... ............. 10
Cognitive Aspects of Computers
ARA YOS CIIMEN - cicss: v mrmiisih S ss s messsas 11
Parental Atatudes Toward Computers
and Young Children . . . ... ... .. ... ............. 12
Software Uses by Young Children. . . . ... .... ..o iweivon 12
Appropnate Uses of Computers in
Early Childhood Settings . . . .. ... ................. 13
SUINIATY S sds ncersss il oo s 1 nanisisamEesds 15
1. METHODS AND PROCEDURES . .. ...¢ 0.5 00938 05omssas 16
Subjects . .. . e e e e 16
DRSO & i nssn e raand ams o N s SRR A AT ARG m e i AR 17
Materials and PYoCedine: .« v v ivasmas v 545 500 6 b s s 6 9@ 0 & & 4 17
MICTOCOMPUIETS < 4 o 6 v % 5 woms & % % %08 v 6 5 5 5 @nses s @ @ 17
SOTERREE: | . oonm o mn s s S a i Bl Hal B 18
BESEHORE TERE - & 4 oo oo 5 % 50 5 w6 % B0 ¢ & 8 & = %506 & & & 19
Experimental Session I . . . ... .. .. ... ... .. ........ 20

Vi



Experimental Session II . ... .. ... ... .............. 20

1V. RESULTSOF THESTUDY « 5 s s ssnie iiss s 8% 88 3 5o 95 5 & 21
V. CONCLUSIONS AND DISCUSSION . . . ... ............... 23
REBERBENCES. - .o xocovvon o s s e e o a5 mos o 8 e 608 500 6 % 3 % 5050 & 6 6 o 5000
BAPPENIIXES iz um s sna@inat a0 sd oS neia @ ssgs s 4]
APPENDIX A -- HUMAN SUBJECT CORRESPONDENCE . . . .. .. 42
APPENDIX B - THE RESEARCH DESIGN . ... ............ 46
APPENDIX C - DATA COLLECTION SCORESHEET ......... 48

vii



Table

H,

[11.

IV.

VL

VIL

LIST OF TABLES

Page

RaW DA .o - - oo isih 6 5 0 3 mmmn oo m 3 imems & & 8 5 s o0 m o e 26
General Linear Models Procedure

Repeated Measures ANOVA

Tests of Hypotheses for Between Subjects Effects . . . . . . . . .. 27
General Linear Models Procedure

Repeated Measures ANOVA

Tests of Hypotheses for Within Subjects Effects . . . . . ... ... 28
Mean Computer Task Scores

By Condition . woon s« v 0 mem o 6 5 9 s 58 @9 0 oos s & & e s s 29
Mean Computer Task Scores

By Conhtionand SBX - : uvs i v 5 oo o s 5 8 a5 sme o @ 0 5 s S0
Mean Computer Task Scores

By Condiion 8nd ARE: . - oo vz wmos o2 v s a0 5 6 5 4w 31
Mean Computer Task Scores

By Condition and Classroom . . .. ... ...............: 32

viii



CHAPTER |

INTRODUCTION

Bribes and threats are used frequently with children in various home and school
settings. If a punishment is aversive enough or a reward is appealing enough,
children agree to do much of what adults would like them to do. For this reason,
parents and teachers insist that rewards and punishments are effective when dealing
with young children (Kohn, 1994). However, according to research, rewards have
been found to enhance certain kinds of behavior, but not all behaviors. A social
psychology research period in the 1970°s and early 1980°s on intrinsic motivation
produced findings that under certain conditions, extrinsic rewards and incentives could
undermine an intrinsic motivation to learn (Condry & Stokker, 1992). Studies have
also shown that rewards have detrimental effects on attractive-heuristic task
performance; such as those involving problem solving and creativity and have
facilitating effects on aversive-algorithmic tasks; such as drill and practice tasks or
those that are mundane (McGraw, 1978). [n a study investigating the effects of
material reward on the ideational fluency of preschool children, Groves, Sawyers, and
Moran (1987) found that even the promise of an extrinsic reward was enough to

hamper ideational fluency in preschool children and suggest that additional research is



needed to determine the effects of rewards on other areas of cognitive functioning
since the use of rewards in the educational system is so widespread.

For several years, McCullers and his research group have been working on an
explanation of the effects of material rewards on task performance that is based on the
concept of developmental regression. According to this view, material rewards
produce a temporary regression in psychological organization and functioning; people
perform more primitively under reward than nonreward. This research group has
explored the concept of developmental regression through the study of reward effects
on intelligence tests, perceptual techniques, cognitive tasks, moral reasoning scales,
creativity tasks, and internal control of behavior questionnaires; however, they have
not explored this concept in a computer context. Although cognitive tasks and
rewards have been examined, computer tasks and rewards with young children have
not been studied.

There was a body of research on computers and young children in the 1980’s,
which explored the appropriateness of using computers in early childhood programs
and the effect of a computer on various developmental areas in the early childhood
curriculum (Anselmo & Zink, 1987; Barnes & Hill, 1983; Beeson & Williams, 1985;
Fein, Campbell, & Schwarz, 1987; Healy & Schilmoeller, 1985; Hoover & Austin,
1986; Lipinski, Nida, Shade & Watson, 1984; Lipinski, Nida, Shade & Watson,
1986; McBride & Austin, 1986; Muller & Perlmutter, 1985; Perlmutter & Behrend,

1985; and Riding & Powell, 1987), but the current emphasis in computer research in



early childhood programs focusses more on software uses and appropriateness (Shade,
1994; Elliot, 1993; and Haugland, 1992), patterns of motivation and social behavior
with the computer (Bergin, Ford, & Hess, 1993 and Podmore, 1991), and reports on
usage and current issues in the classroom (Kaden, 1990; Shade & Watson, 1990 and
Ward, 1990.)

Since computers are now an integral part of many early childhood classrooms,
and rewards have shown detrimental eftects on some cognitive tasks, the primary goal
of the present research study was to explore the relationship between extrinsic rewards

and a computer cognitive task with four- and five-year-old children.

Purpose of the Study

The major goal of this research study was to examine the effects of extrinsic
rewards on cognitive computer tasks with young children. Previous research on
cognitive tasks and material rewards supports a regression model. This study ts a
continuation of this research project.

Hypotheses

The following general hypothesis was developed for this study:

Material rewards will have detrimental effects on four- and five-year-old’s
performance on cognitive computer software, and result in temporary regression in
children’s cognitive behavior.

More specifically, two research hypotheses were developed for the study:



2)

The offer and presence of an extrinsic reward will lower four- and five-
year-olds’ computer cognitive task performance.

The decrease in computer cognitive task performance will be temporary
in nature; that is, the scores will return to near their original level when

performing the task under the non-reward condition.



CHAPTER 11

REVIEW OF LITERATURE

Detrimental Effects of Extrinsic Rewards on Children

Social psychology research regarding the differences in intrinsic and extrinsic
motivation began to flourish in the 1970’s and early 1980°s. These special studies
soon suggested that extrinsic rewards and incentives could undermine intrinsic
motivations to learn (Condry & Stokker, 1992). Thus, "It was also suggested that
learning which occurred in more intrinsically motivating conditions was more stable,
long-lasting, and more integrated with the identity of the individual learner. In a
phrase, it was a better way to leamm" (Condry & Stokker, 1992, p.157). Current
researchers and educators are beginning to voice even stronger opintons about the use
of extrinsic rewards in the home, school and workplace:

Gold stars, smiley faces, rophies, certificates, high grades, extra recess time,

candy, money, and even praise all share the feature of being "extrinsic” to

whatever behavior is being rewarded. Like sticks, carrots are artificial

attempts to manipulate behavior that offer children no reason to continue

acting in the desired way when there is no longer any goody to be gained. Do



rewards motivate students? Absolutely. They motivate students to get
rewarded. What they fail to do is help children develop a commitment to

being generous or respectful (Kohn, 1991, p.500).

Extrinsic rewards are extensively used with children in various home and
school settings. Despite the common use of extrinsic rewards to motivate children, it
has been proven that rewards can undermine interest in classroom activities
(Csikszentmihalyi, 1975; Deci, 1975; Lepper, Greene, & Nisbett, 1973) and have
detrimental effects on immediate task performance (Condry, 1977; Kruglanski,
Friedman & Zeevi, 1971; McGraw, 1978). These 1970s studies are still highly
regarded 1n the field of motivational research. In an attempt to account for the
detrimental effects of rewards, two models have been proposed; developmental

regression and McGraw’s Algorithmic-Heuristic Model.

Devel 1 ision

In the past decade, McCullers and other researchers (Fabes, McCullers, &
Hom, 1986; Fabes, Moran, & McCullers, 1981; Fabes, McCullers, & Moran, 1985;
Lane, 1989; McCullers, Fabes, and Moran, 1987; Mickle, 1979; Moran, McCullers,
& Fabes, 1984; O’Malley, 1986; Vafaie, 1985; Wilson, 1985) have been working on
an explanation of these detrimental effects based on the concept of developmental

regression. They have explored this through the study of reward effects on



intelligence tests, perceptual techniques, cognitive tasks, moral reasoning scales,
creativity tasks, and internal control of behavior questionnaires. They have found that
children tend to regress to an earlier stage of development when presented with a
material reward; i.e., their behavior represents that of a younger child.

In an early study of this research group, Fabes et al. (1981) found that female
undergraduate students in a non-reward condition performed significantly better on
subscales of the Wechsler Adult Intelligence Scale that require more insight and
discovery than did the subjects in the reward condition. Subsequently, Fabes et al.
(1986) administered the mazes and block design subscales of the Wechsler Intelligence
Scale for Children-Revised to third grade children under reward or nonreward
conditions. Supporting the notion that rewards can affect the developmental level at
which a subject approaches a task, the results indicated that the rewards adversely
affected immediate task performance. Also, McCullers et al., (1987) administered the
Peabody Picture Vocabulary Test and Goodenough's Draw-a-Man Test to four- and
five-year-olds under reward and non-reward conditions. Subjects performed at a
lower level on both tests, but when shifted back to a non-reward condition, the
subjects scores dramatically improved. This is consistent with another prediction of
the regression model; that is, that the detrimental effects of the extrinsic reward would

be temporary in nature.



M 's Algorithmig- isti I

McGraw (1978) proposed a model that predicts when rewards will have a
detrimental or facilitating effect on children's performance. He suggests that

. . . there are two important dimensions along which a task must be scaled

before a prediction for the effect of reward can be made. These were the

attractive-aversive and algorithmic-heuristic dimensions (p. 48).

Through this model, material reward is expected to enhance performance on
unattractive or algorithmic tasks and have a detrimental effect on attractive or heuristic
tasks. Attractive-heuristic tasks require insight to organize and integrate available
information in a more creative, problem solving manner (Fabes, 1978). Algorithmic
tasks are tasks in which the solution is clear, straightforward and no time is needed to

discover how to work it.

Research with Computers and Early Childhood Education
With a technological age in America rapidly increasing, so has the abundance
of computer technology in early childhood programs increased. Current guidelines for
early childhood curriculum presented by the National Association for the Education of
Young Children are based on the concept that children construct knowledge through
interaction with materials and people (National Association for the Education of
Young Children & National Association of Early Childhood Specialists in State

Departments of Education, 1991). Critics argue that computers should not be a part



of this curriculum, as computers are not concrete learning materials (Clements,
Nastasi, and Swaminathan, 1993). Research indicates, however. that even preschool
children can use appropriate computer programs (Clements & Nastasi, 1992).
Consistent findings have shown that young children like working with computers, their
parents like them to use computers, and teachers are generally positive about computer
use with young children (Fite, 1993). The research on computer usage by young
children has focused on the following categories: gender differences, social and
emotional aspects, cognitive aspects, parental attitudes, software uses, and appropriate

uses of the computer in early childhood settings.

Sender Diff it C U by Y Child
The evidence of gender similarities and differences in computer usage and
preferences of children is not consistent in the literature, but most researchers agree
that not many differences exist. Findings from one study suggest that girls used the
computer more than boys in one part of their study, but found no gender differences
in another part of their study (Lipinski et al, 1984). The computer has been found to
be a more male oriented activity in some settings (Elliot, 1993). However, findings
have been consistent that no gender differences exist (Muller & Perlmutter, 1985;
Beeson & Williams, 1985; Elliot, 1993). Bergin, Ford, and Hess (1993) found that
kindergartners are equitable and cooperative in their interactions and that teachers are

equitable in their interactions with boys and girls. Thus, this element of computer use



should be evaluated in light of each setting and monitored by the teachers in the
classroom (Kaden, 1990).

Experts suggest that the sex differences that have been found are due to some
children who are already "experts" or have more computer experience than other
children (Lipinski et al, 1986). They also attribute any differences found to the high
ratio of children to few computers in classroom settings and the aggressive behavior

that results from it (Kaden, 1990; Lipinski et al, 1986).

cial i

When computers were first introduced to early childhood settings, critics were
skeptical that computers would isolate children at a crucial time when they should be
developing social skills (Kaden, 1990). Many studies show differently (see Podmore
for a review, 1991). For example, Muller and Perlmutter (1985) were one of the
many to show that social isolation effects do not occur when pre-school age children
use the computer.

Research has consistently shown that the computer elicits high levels of spoken
communication and cooperation when young children interact with it. The computer
is a socializing agent that has been shown to encourage group play (Hoover & Austin,
1986). Compared to traditional classroom activities, the computer elicits more social
interaction and different types of interaction. Young children more frequently initiate

interactions and take turns in the computer environment (Clements et al, 1993). After
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being exposed to computer activities for only two months, preschool children have
been found to have an increase in functional activities (Fein et al, 1987). When
compared to other activities such as jigsaw puzzles, children working with computers
spend significantly more time working with a peer, spontaneously sharing and
instructing each other (Muller & Perlmutter, 19835).

Not only do children positively interact with peers more at the computer,
children seem to enjoy working with computers. McBride and Austin (1986) found
that most preschool children had a positive affect toward the computer and chose to
use the computer in a free-play setting. They also found a positive relationship
between computer usage frequency and positive affect. In studying affective facial
expressions while using the computer, children show interest in the computer when
working alone, but display enjoyment when working with a peer (Shade, 1994).
Four- and five-year-olds have displayed more positive affect when working with a
peer, rated the affect higher, and retained more about the computer experience than

children who work alone (Perlmutter & Behrend, 1985).

Sunitios ) fC Cand Y Child
Computers are now integrated into most cognitive aspects of the early

childhood curriculum, such as language and literacy, math and science. Experts

believe that computers can enhance children's early literary experience by creating

computer environments that reinforce representational print and the reading and
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writing connection (Rowland & Scott, 1992). Riding and Powell (1987) have found
that reading skills can be improved through the use of computer-presented critical
thinking activities. Computers. along with the appropriate software. have proved to
emphasize the four thinking skills of a process-oriented curriculum: comprehension.
memory, evaluation, and creativity; as well as encourage non-readers to read

(Anselmo & Zinc, 1987).

P Atti y ¢ il

Parents whose young children use computers have positive and optimistic
attitudes towards computers and their children’s use of the computer, as well as
perceive them to be important for children (Scherer, 1990). Parents whose children
use computers in a school setting generally have more positive attitudes about
computer use by young children than parents whose children were not using computers
in school. Negative correlations between parental educational level and attitudes
toward computer usage have heen found, but family income is positively correlated
with both general attitudes toward computers and attitudes toward computer use by

young children (Healy & Schilmoeller, 1985).

Software Uses by Young Children

With the proliferation of computer usage in early childhood programs, the

varieties of software available has also increased. With this, there is a range of
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software types that include drill-and-practice software and more open-ended problem
solving software. Children have shown to prefer the open ended problem solving
software and consistently choose it over other software when given a choice (Sherman,
Divine, & Watson, 1985).

Studies that investigated children working with problem solving software have
shown that greater gains were made in reading than with children who worked with
reading-drill software (Riding & Powell, 1987). With drill-and-practice software,
competition may be encouraged, thus discouraging the exchange of ideas and
independence. Also, boredom with pencil and paper tasks is thought to be a
detrimental side effect of the usage of drill-and-practice software (Clements et al,
1993). However, in more open-ended software environments, children are more
prone to formulate and solve their own problems, to evaluate their work in a positive
manner, appear more motivated, and develop positive attitudes about learning
(Clements et al, 1993). Children who use open-ended software have made significant
gains in intelligence, non-verbal skills, structural knowledge, long-term memory,

complex manual dexterity, and self-esteem (Haugland, 1992).

Computers in the early childhood setting were originally met with some
concern and criticism, but have become increasingly accepted as research continues

(Shade & Watson, 1990). Fearing the worst, in the computer’s early days in early

13



childhood curricula, Barnes and Hill (1983) envisioned isolated behavior, stunted
language development, and the case of abstract concepts being encouraged more than
concrete experiences. None of their fears have proved true, in fact, Walker (1983)
lists seven key contributions the computer can make to education: "[) more active
learning, 2) more varied sensory and conceptual modes, 3) less mental drudgery, 4)
learning nearer the speed of thought, 5) learning better tailored to individuals, 6) more
independent learning, and 7) better aids to abstraction”. As part of a rich and varied
program, the computer is able to supplement the strong elements of the curriculum
and become another avenue for play and imaginative thinking (Ward, 1990).

In response to the influx of computers in early childhood programming, the
Southern Association of Children Under Six (SACUS: now called SECA, the Southern
Early Childhood Association) has put forth a position statement regarding the role and
place of computers in quality programs; involving children with computers;
appropriate uses of computers with children; and the roles of staff in integrating
computers into the early childhood curriculum (1989). SACUS asserts that computers
are valuable to early childhood curriculum, but must not be used as isolated activities
or tutorials. The National Association for the Education of Young Children (NAEYC)
has two committees who meet annually, the NAEYC Technology Panel and the Young
Children Caucus (TYCC), to discuss the wide variety of issues that were raised in

their published book on computers and young children (Wright & Shade, 1994).
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Summary

The abundance of computer technology in early childhood programs has
increased at a rapid pace in the past decade. Despite early critics, researchers and
experts have found that children, parents, and teachers have positive attitudes toward
computers in early childhood programs. Researchers have also found cognitive and
social benefits with computers. The presence of a computer has been deemed a
socializing agent (Hoover & Austin, 1968) and it's presence has increased peer
interaction (Muller & Perlmutter, 1985), turn taking (Clements et al, 1993), and
functional activities (Fein et al, 1987). Reading and other literacy skills have also
improved with the presence of a computer (Rowland & Scott, 1992; and Riding &
Powell, 1987).

Studies regarding the detﬁmentzil etfects of extrinsic rewards and young
children flourished in the 1970’s, and found that extrinsic rewards often have
temporary harmful effects on.young children’s cognitive performance. However,
none of these studies investigated the etfect of an extrinsic reward on computer
performance with young children.

Although the research in the field of young children and computers has
flourished in the past decade, there are still gaps in the research. Experts still suggest
that "good research is sorely lacking” in this area (Lepper & Gurtner, 1989).
Material rewards have been studied also in the past, but further research is needed

regarding material rewards and software uses by young children.
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CHAPTER 111

METHODS AND PROCEDURES

Subjects

A total of 39 subjects from a University Laboratory Program were given
parental consent to participate in the study. Three subjects had irregular attendance,
two subjects chose not to participate, one subject moved, and one subject’s data was
not usable since the parent arrived to pick them up during baseline data collection,
thus the research sample consisted of 32 children. The sample consisted of 18 males
and 14 females and were predominantly white, middle-class children. The subjects
were selected from the three classrooms in the program that 4- and 5-year-olds are
enrolled in. One class is a three- to five- year old class, one is a four-year-old class,
and the other 1s a Kindergarten class. The three children that were not in the four and
five year age range were 3.5-, 6.3-, and 6.4- years old. The rest of the sample
consisted of four- and five-year-old children. The four-year-olds range in age from

4.01to4.11. The five-year-olds range in age from 5.0 to 5.10.
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Design
The research design is a repeated measures experiment that was conducted in
three separate sessions: (a) baseline session; (b) reward condition session, and (¢)
non-reward condition session (see appendix B). The baseline session was designed to
obtain the subject’s score on the computer game under normal conditions. The reward
condition was to determine the subject’s score when given an extrinsic reward for
playing the game. The non-reward condition was designed to determine the subject’s

score once again with no reward (see Appendix B).

Materials and Procedure

All data were collected by a white female graduate student experienced in
working with young children. All three data collection phases took place in an empty
research room near the classrooms. The children in three classrooms had a computer
in their classrooms at least two weeks prior to the study. Prior to introducing the
computers to the classroom, the classroom teachers were informed as to the upcoming
research.
Microcomputers

The computer used for the study was a 486 microcomputer equipped with a
color monitor, mouse and a soundcard and external speakers to provide for the

auditory aspects of the software program.
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Software

The software package used for this study was Thinking Things. a Windows
package by Edmark (1994). The program "Fripple Shop" was used. It is an open
ended, cognitive program suitable for 4- and 5-year-olds, and was recommended by a
researcher and reviewer of early childhood software because of it's quantifying
capabilities for research and it's developmentally appropriateness for young children.
The setting for the program is a store where "customers” come and "shop" for their
"Fripples"”, which are characters that possess several different attributes such as color,
curly or straight hair, size of eyes, and spots or stripes and with or without
sunglasses. The customers may shop in person or via facsimile machine or telephone.
In order to simplify research procedures, the participants shopped in person, via the
door to the shop. When the children click on the door with the mouse, a customer
comes in and asks for the attributes of the Fripple they would like. [f the child
chooses the correct one, it hops down and off with the customer. If the child does not
choose correctly, the program says "That 1s not exactly what the customer wants” or
“please try another Fripple", and the child is able to try until he is correct. The
program has four levels with 6 sublevels and the difficulty increases as the child
progresses through the program.

In relation to McGraw’s Algorithmic-Heuristic Model (McGraw, 1978), this
software can be somewhat confusing to place in the model. Although the simpler

levels of the software only have one right answer, the task does involve thinking,

18



problem solving, and organizational thinking. The software program selected is
considered by the researcher to be an attractive-heuristic task, so it can predicted that

the reward will have a detrimental effect on the children’s performance.

Baseling Testing

The baseline session took one week to complete. The children were
individually taken from the classroom. The experimenter said, "I have a new game
for you to play on the computer. Would you like to take your turn now?" Upon
consent of the child, the experimenter showed the child how to use the mouse to click
on the door and the Fripples. The highest level the child reached was recorded as the
baseline data. The possible range of scores on the game ranged from 1 to 19. The
original guideline for determining the score achieved was to record the score the child
reached after missing two Fripple choices in a row. However, when this guideline
was followed and the children wanted to continue playing, it was found that
sometimes they could go somewhat further in the game before missing two again. In
that case, the subject’s recorded score was that at which the researcher judged that the
child could go no further. In these rare cases, the researcher was consistent in using
this scoring procedure; that is all subject’s scores were recorded in the same manner,
and all children were allowed the opportunity to continue playing futher if they
desired. For example, some children reached the point where they missed two in a

row, and the score was recorded. Then they wanted to play for a little while longer
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before returning to their classroom. All children were allowed to do this, if they
desired, and occasionally the children would be able to score higher on the game: that
is, play for awhile before they missed two again. This procedure was used

consistently throughout all phases of data collection.

Experimental ion: Phase |

The experimental session occurred immediately after the baseline session. The
experimenter invited each child to play the computer game again, and all children
chose to come play again. The child was told that it is the same game as before,
except this time they could choose a toy if they would play my game again. The child
was allowed to choose their toy from six choices of toys betore they played the game.
When the child was finished playing the game the toy was put in a paper sack with
his/her name on it and was either put in the child’s mailbox or given to the classroom

teacher for the child to take home at the end of the day.

Experimen sion; Phase 11

This session took place immediately after phase 1 and is identical to the
baseline phase; that is the subjects were not rewarded for playing the game. Only a
few subjects asked about the toy and were told that the researcher didn’t have toys this

time.
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CHAPTER 1V

Results

The data were analyzed initially using a multivariate analysis of variance
(MANOVA) to test for any differences. The three conditions: baseline, reward and
nonreward, were considered as separate dependent variables for the test of MANOVA.
The test for conditional effects showed significant differences (p < 0.0066). The data
were subsequently subjected to another MANOVA to test for differences on sex and
condition. There were no differences found here, (p > 0.6151). To further find the
source of the differences shown in the MANOVA test on condition, a repeated
measures analysis of variance (ANOVA) tests of hypotheses for between subjects and
also within subjects effects was performed. The between subjects effects, looking at
gender as a possible source of the ditference, showed statisucal significance (p <
.0429; see Table 2). That is, from looking at the mean scores of males and females.
females pertormed better on the game than did males (see Table 5). The within
subjects analysis testing for differences on condition also showed significant (p <
0.0489; see Table 3). The within subjects analysis also tested for sex and condition
differences and did not find any significance (p > 0.7441: see Table 3): thus, being

male or female had no effect on whether the child was affected or not affected by the
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reward. Therefore, the actual source of statistical significance in the results came
from the reward condition itself.

When the mean scores of the subjects were compared by ages and classrooms,
it is shown that all were affected by the extrinsic reward (see Tables 6 and 7)., so 1t 1s
not possible that differences in ages or classroom environments or composure had any
effect on the study.

It can be seen in Tables 4, 5, 6, and 7 that the standard deviations were fairly
high in some cases. This is due, however to the wide range of scores the subjects
had. This study is not concerned with how well the children performed, but instead

how the reward condition aftected their performance.



CHAPTER V

Conclusion and Discussion

Support for the regression model was found. In this study, the four- and five-
year-old children performed more poorly on the computer task under the reward
condition (see Table 3). However this, was temporary. Under a non-reward
condition, the children performed at the baseline level; 1.e., they performed higher
than reward condition. The results of this experiment indicate a significant effect of
reward on four- and five-year-olds’ computer cognitive task performance. The
research hypothesis was supported since the mean score on the reward condition was
significantly lower than the baseline level, and the mean score at the non-reward
condition was raised significantly. Although gender was not part of the original
hypothesis, tests for gender etfects showed that although the females had higher scores
on the task (see Table 5), gender did not effect being persuaded by a reward. Also,
out of interest. mean scores of children broken up by gender, age and the three
classrooms were compared to see it any difterences existed before the study began.
On all three occasions, the mean score on the reward condition was lower than the

baseline score and raised again on the non-reward condition (see Tables 5, 6 and 7).



Although statusucal level is not impressive given the large vanabihity. this 1s
not uncommon in children at this age. There is ofien great vanability with four- and
five-year-olds. However, regardless of age, sex, and classroom, the data went in the
direction of the hypothesis. The results in themselves would not be impressive. but
the reward condition had a nearly identical effect on each group. age. sex. and
classroom.

Findings are relevant for both parents and classroom teachers. Current
classroom teachers should take note of the findings since the use of the extrinsic
reward actually hampers cognitive performance. Results of this and other studies on
the use of extrinsic rewards suggest to educators that perhaps children’s classroom
behavior and pertformance should be encouraged in a more intrinsic manner. rather
than the controlling use of extrinsic motivation. If one of the purposes of education is
cognitive growth and development, then why are educators using extrinsic motivation
that hampers cognitive performance? Parents should also be aware that intrinsically
motivated children will be less likely to be influenced by extrinsic rewards in an
educational setting.

At the suggestion of current researchers in the field of motivation and rewards,
this study was conducted in the context of a computer to hold other variables such as
teacher and peer motivational interaction constant (Lepper & Cordova, 1992),
Additional research is needed in this area to further account for the detrimental effect

of extrinsic rewards. Also, training and education for early childhood educators
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regarding the differences between the benefits of intrinsic motivation and the effects of
extrinsic motivation is needed to help "break the cycle” of the use of extrinsic

motivation in the classroom.
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TABLE 1

Raw Data
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Source
SEX

Error

*p<.05

TABLE II
General Linear Models Procedure
Repeated Measures Analysis of Variance
Tests of Hypotheses for Between Subjects Effects
DF  Type 1l SS Mean Square F Value Pr > F
1 272.59523810 272.59523810 4.47 0.0429*

30 1829.23809524 60.94260317
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TABLE I11

General Linear Models Procedure
Repeated Measures Analysis of Variance
Univariate Tests of Hypotheses for Within Subject Effects

Source: CONDITION

DF Type I SS
2 7.17063492

Source: CONDITION*SEX

DF Type 111 SS
2 0.67063492

Source: Error (COND)

DF Type I SS
60 67.74603175
*p<.05

Mean Square
3.59531746

Mean Square
0.33531746

Mean Square
1.12910053
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F Value
3.18

F Value
0.30



TABLE 1V

Mean Computer Task Scores

by Condition
n Mean SD
BASELINE 32 5.3750000 5.0144951
REWARD 32 4.8125000 4.6381135
NONREWARD 32 5.4375000 4.8322672
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TABLE V

Mean Computer Task Scores
by Condition and Sex

----------- BASELINE----------- SN ] ;{3 V7Y { ) M—
SEX n Mean SD Mean SD
f 14 7.35714286 6.69795770 6.78571429 6.07869636
m 18 3.83333333 2.40709735 3.27777778 2.29861852
————————— NONREWARD---------

SEX n Mean SD

f 14 7.21428571 6.61209348

m 18 4.05555556 2.12747357
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Age

4.0-4.11

5.0-5.10

13

16

TABLE VI

Mean Computer Task Scores
by Condition and Age

Condition

BASELINE
REWARD
NONREWARD

BASELINE

REWARD
NONREWARD

31

Mean

2.6153846
2.3846154
3.0769231

7.8125000
6.7500000
7.1875000

SD

0.6504436
0.9607689
1.1151636

6.1775804
5.6627437
6.0577086



Classroom

1

N

8

15

TABLE VII

Means Computer Task Scores
by Condition and Classroom

Condition

BASELINE
REWARD
NONREWARD

BASELINE
REWARD
NONREWARD

BASELINE

REWARD
NONREWARD

32

Mean

7.6250000
6.8750000
8.0000000

6.1111111
Sodddddds
6.0000000

3.7333333
3.3333333
3.7333333

SD

5.2355243
4.6425824
5.3452248

7.3219609
6.9302076
6.8556546

2.2824381
2.0930725
1.8695556
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November 27, 1995

Dear Parents:

I am a graduate student at Oklahoma State University in the Department of Family
Relations and Child Development. As part of the requirements for my Master's
thesis, 1 am conducting research in the Child Development Laboratories.

This study involves young children and computers and the effect a material reward has
on computer task performance. Additional details are described on the enclosed
consent tform.

I would like to work with your child individually at the Child Development
Laboratories for three 30 minutes sessions. The sessions will take place approximately
between January 15 and February 7. The time will be determined by the classroom
teacher as to not interfere with the ongoing program. To study the effect of reward,
all the children in the programs will be rewarded with a small toy having a value of
$2 or less.

In order for your child to participate I need for you to fill out the enclosed
consent form and return it to me by November 30, 1995. For your
convenience, you may return the form in the envelope on the inside door of
your child’s classroom labeled "computer research consent forms”. Thank you
very much for your cooperation.

Respecttully,

Layle Reese
Graduate Student
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CONSENT TO PARTICIPATE IN RESEARCH PROIJECT

1. . agree for my chuld, , 1o participate in the masters
thesis research project of Layle Reese, which has been approved by the Department of Family Relations
and Child Development, the Child Development Laboratories, and the Institutional Review Board ol
Oklahoma State University.

This research will be carried out by Layle Reese, principal investigator. under the supervision
of Dr. Mona Lane. The purpose of this study is to determine whal effects material rewards have on
children’s computer performance in the four- and five-year-old age range. All children participating in
the study will receive a small reward for their parlicipation at some point during the study.

The research procedure will involve asking your child to play a computer game. The task will
lake approximalely 30 minutes for each of the three sessions.

Your child’s participation in this study is voluntary. The child will be asked if he/she would
like 10 play a game and if the child agrees, he/she has the right 1o discontinue the game at any time 1l
he/she becomes disinterested. You also have not waived any of your legal rights or released this
institution from liability lor negligence. You may revoke your consent and withdraw your child from
this study at any time. Records and results of this study will protect your family’s confidentiality by
not identifying you or your child by name. All records will be stored in a locked filing cabinet untl
they are destroyed.

As a parenl, you will be asked 1o answer the attached questionnaire regarding your child’s use
of a specific children’s computer program and submil it with the signed consent {orm.

If you have questions about your child’s rights as research subjects, you may consult with
Layle Reese or Dr. Mona Lane, FRCD, by calling (405)744-5057 or Jennifer Moore al Lhe Instilutional
Review Board at (405) 744-5700.

I have read this consent form and understand its contents, and 1 freely consent for my child to
participate 1n this study under the conditions described. I also [reely give my consent to participate in
the project as a parent by filling out the attached questionnaire. I understand that I will receive a copy
ol this signed consent form. 1 understand that 1 may revoke my consent or consent for my child at any
time.

Name of Child Birthdate
Signature of Parent Date
Signature ol Principal Investigator Date



PLEASE ANSWER THE FOLLOWING QUESTIONS AND
RETURN WITH THE ATTACHED CONSENT FORM

The software to be used for this research is "Thinkin’ Things" by EDMARK.
The specific program on Thinkin’ Things to be used is "Fripple Shop~.

1. Do you have this software package at home? yes no

2. Does your child use this software package at home? yes  no

IF NO, YOU MAY DISCONTINUE WITH THE QUESTIONNAIRE, BUT WE
STILL NEED IT TO BE TURNED IN.
IF YOU ANSWERED YES TO #1 AND #2,
PLEASE CONTINUE WITH THE FOLLOWING QUESTIONS:

3. How long have you had the program at home?
4. Does your child enjoy using it? yes no
3. How often does your child use the program?
daily weekly monthly hardly ever

6. What is the highest "level” (on the grow slide) that your child has ever reached
on Fripple Shop?

Thank you for your help. Please turn in your responses with the informed
consent form.
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THE RESEARCH DESIGN
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APPENDIX B - The Research Design

Repeated Measures Design

Reward NonReward
Baseline X
Phase | X
Phase II X
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APPENDIX C

DATA COLLECTION SCORESHEET
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COMPUTER TASK PERFORMANCE

Score Sheet

Subject Number ____ Sex ___ Birthdate Age Group
Experimental Condition B R N
Date:

LEVEL 1 LEVEL Il LEVEL Il LEVEL 1V
1. =1 — —(7) = {13} —— (19}
2: S 4 (8 ___(14) n/a
3. 3 O (19 n/a
4. 4) —(10) (16) n/a
5. (5) (11) (17) n/a
6. (6) (12) (18) n/a
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