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PRESCHOOL DISCOURSE SKILL IMPROVEMENT
WITH COMPUTER-ASSISTED INSTRUCTION
BY
Katherine F. Schetz
Committee Chairman: Philip R. Jones
Bonnie S. Billingsley
(ABSTRACT)

The primary purpose of this study was to determine
whether commercially available software, modified with
enhanced dialogue from instructors, could improve discourse
skills in Head Start students over improvements obtained
without enhanced instructor dialogue, and over improvements of
ordinary classroom instruction. Additional information about
modifying software or designing new software to improve
discourse skills was investigated.

Ninety-three students in five Head Start classes of 4-
year-olds were tested on the Preschool Language Assessment
Instrument (PLAI) and the Peabody Picture Vocabulary Test-
Revised (PPVT-R). Students within each of the five classes
were matched on scores from the PLAI and the PPVT-R and then
randomly assigned to one of three conditions: (a) software
with enhancement, (b) software alone, or (c) control
condition. Five student speech-language clinicians worked with

the students assigned to the computer-aided conditions. The



third group of students received normal instruction from the
Head Start staff.

Following a treatment period of 3 months, a repeated
measures analysis of variance (ANOVA) was used to analyze
pretest/posttest PLAI and PPVT-R scores of the Head Start
students (N=78). No significant group differences were found
for treatment. Significant group differences were found for
time.

Qualitative analysis from anecdotal records and a user
response survey provided additional information about the
computer—-assisted program and the speech and language of the
students in the two computer conditions. The records and
clinician survey also suggested how the software could be
modified or new software designed to improve discourse skills
in young children.

The concept of scaffolding was applied to the two
computer-aided conditions used in this study. Selected
examples from the spontaneous speech of students during
computer training sessions demonstrate the relationship
between scaffolding instruction and the computer-assisted
condition, software with enhancement (CAI+). A theoretical
framework which follows from this relationship is suggested.
Implications for the use of software with enhancement by non-
communication specialists with the speech-language clinician

in the role of consultant are provided.
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Chapter 1
Introduction

This chapter provides an overview of preschool discourse
skill improvement with computer-assisted instruction. This
includes information on the Head Start program, a model of
classroom language, classroom discourse assessment, and
microcomputer applications. It also includes theoretical
perspectives on microcomputers use in preschool, and the
purpose/objectives of this study.

Project Head Start

Project Head Start, launched in 1965, was designed to
provide preschool children of 1low-income families with a
comprehensive program to meet their needs. This federally
funded program presently serves over 450,000 children between
the ages of 3 and 5 years and their families (Head Start
Bureau, 1990). The aim of Head Start is to bring about a
greater degree of social competence in children who may be
economically or educationally disadvantaged. This implies
helping Head Start children become more effective in coping
with their environment and the responsibilities they will face
in the future. Recognizing that there is a relationship
between cognitive and intellectual development, physical and
mental health, and nutritional needs, the Head Start programs
use a developmental approach to assist students in achieving
social competence (Stone Canyon Press, 1989).
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Children in Head Start programs are served through home-
based and center-based programs. In the Roanoke Valley there
are 12 centers. These center-based programs in combination
with the home-based program serve a total of 600 children.
Each student receives medical, dental, speech, hearing, vision
and a developmental screening early in the year. As a result
of these screenings, the students receive whatever follow-up
service 1is needed. Students identified as speech and/or
language impaired receive special education services as
provided under P.L. 94-142 as amended. The remaining students
receive language enrichment in their classrooms.

One of the major objectives of the Head Start program is
to encourage children to communicate. Communication enables
children to impart ideas and facts and to control the actions
of others (Flavell, 1985). With language as the essential
medium of exchange in classrooms (Blank, Rose, & Berlin,
1978a), the importance of communication skills cannot be
overestimated. Blank (1973) stated:

It is almost impossible to overestimate the importance of

dialogue in learning and hence the disastrous

intellectual consequences that can result should such a

pattern of non-participation emerge. It seems likely

that a vast percentage of all higher level learning-

whether it be between the individual and his teacher, the



individual and a machine, or the individual and a book-
is an extension of the principles of dialogue (p. 31).
A Model of Classroom Language
Because dialogue is important in 1learning, it is
essential to help Head Start students improve the
conversational skills they need in communicating with their
classroom teachers. Blank et al. (1978a) have developed a
model of classroom language or system of discourse that is
confined to the interaction between the teacher and the
preschool-age child. For example, classroom teachers place
demands on children that require varying 1levels of
abstraction. These levels are determined by the degree of
distance that exists between the material available to the
student and the language the student must understand and use
in dealing with the material.

In the Blank et al. (1978a) model of classroom language,
four levels of perceptual-language distancing typically found
in dialogues between preschool students and teachers are
identified. They are: Level I, Matching Perception (e.g.
"What is this?" or "Find me a ..."), Level II, Selective
Analysis of Perception (e.g. "What color is this?"), Level
III, Reordering Perception (e.g. "Find one that is not red?"),
and Level IV, Reasoning about Perception (e.g. "What will
happen if...?").

In order to assess young children's skills, ages 3 to 6

3



years, in dealing with the language demands of the teaching
situation, the Preschool Language Assessment Instrument
(PLAI), a test based on a model of classroom discourse, was
designed (Blank, Rose, & Berlin, 1978b). This test is based
on the Blank et al. (1978a) model of classroom discourse.

In 1987, Lehrer and deBernard conducted a study to
validate the PLAI's ability as a diagnostic tool for
differentiating language impaired preschooler's ability to use
language processes to represent and communicate increasingly
complex ideas. Their results indicated that the PLAI is a
valid instrument in the assessment of the preschool language
impaired population.

Research Investigating Discourse Skill Improvement

In a companion study, Lehrer and deBernard (1987)
investigated the use of the PLAI for measuring instructional
change in 38 of the 120 preschool, special-needs students from
their original study. The students, mean age 3 years and 11
months, were assigned to three treatment conditions designed
to facilitate the development of communicative competence.
The three conditions were the following: an object-oriented,
story-telling environment that included LOGO software; other
commercially available software environments; and a teacher-
directed, question and answer control condition. Instruction
took place for 12.5 weeks, three times a week for
approximately 25 minutes for these students. They found that

4



children who received instruction in the LOGO programming
language demonstrated significantly higher 1levels of
perceptual-language skills on the PLAI following the
instruction period compared with those students who
participated in a second software environment or were in the
control condition. They concluded that the LOGO software was
most effective because it provided the students more
opportunity for conversation that required more complex
reasoning skills. Their analysis of commercially available
preschool software, available when they did their study,
indicated that most programs emphasized labeling or matching
of objects on the screen (Level I skills) or identifying
differences and recalling characteristics of items displayed
on the screen (Level II skills) rather than more advanced
discourse skills as found in Level III and IV.

Though useful, LOGO is a programming language and is not
considered commercially available software. Furthermore, to
use LOGO an individual must have training beyond that required
for ordinary computer use. There is a need for commercial
instructional software which addresses all levels of discourse
and is relatively easy for the novice to use. The software
programs Words & Concepts, Words & Concepts II, and Words &
Concepts III (hereafter referred to as Words & Concepts
Series), relatively new programs, are commercially available
user friendly program which use animated graphics, synthesized

5



speech, and the touch window as an alternative input device
(Wilson & Fox, 1987; Wilson & Fox, 1988). These programs were
designed to provide receptive vocabulary and concept training.
However, examination of these software packages indicate they
also provide some receptive training relating to the first
three levels of discourse skills according to the Blank et al.
(1978a) model of classroom language.
Microcomputer Applications

The use of the microcomputer as a teaching tool is well
established. The benefits of using the microcomputer for
general education students (Eisele, 1980), students who are in
special education (Kossiakoff, Hazan, & Panyon, 1984;
Behrmann, 1984; Marozas & May, 1988), and students who are in
preschool (Ziajka, 1986) are addressed in the professional
literature.

Application of microcomputer technology is also found in
the field of communication disorders. For example, the
microcomputer has been used for language remediation (Cochran
& Zemmol, 1986; Larson & Steiner, 1985; Myers, 1984; Russell,
1986; Schetz, 1986) and language enrichment (Schetz, 1989).

Theoretical Perspective for Microcomputer Use

Applications of the microcomputer as a teaching tool
abound. However, a theoretical basis for microcomputer use,
specifically in preschool, has only recently been addressed.

For example, Shade's (1988) theoretical perspectives on



microcomputer use in the preschool population are drawn from
three major theoretical frameworks. Based on Piaget and Papert
(cited in Shade, 1988), he suggests that computers can be used
as objects with which to think; based on Erickson (cited in
Shade, 1988) computers can be used as tools to enable
development; and based on the Instrumental Competence Model
computers can be used as tools to develop competence. Using
this theoretical framework, Shade recommends microcomputers be
used as one of a variety of exploratory activities in
preschool classrooms.
Outline of the Study

Focusing on the effectiveness of using the microcomputer
for language enrichment, this study investigated the use of
commercially available computer software with adaptations to
improve discourse skills in the Head Start population. There
are differences between this study and the previously
mentioned study by Lehrer and deBernard (1987). For example,
this study used software that incorporates gquestions in
learning new vocabulary and concepts and software programs
with synthesized speech and a touch window as an input device.
In addition, this study provides a learning environment in
which computer software is enhanced by a student speech-
language clinician interacting with two students for an entire
20 minute session. The students in this study are Head Start
students instead of preschool handicapped students.

7



The purposes of this study were:

1. To determine whether commercially available software
(Words & Concepts Series), modified with enhanced dialogue
from instructors, could improve discourse skills in Head Start
students over improvements obtained without enhanced
instructor dialogue, and over improvements of ordinary
classroom instruction.

2. To determine how such software might be modified or
new software designed specifically to improve discourse skills
in the preschool population.

To accomplish the first objective, this study measured
Head Start students' discourse skill progress from
pretest/posttest scores on the PLAI (Blank et al, 1978b) and
the Peabody Picture Vocabulary Test-Revised (PPVT-R) (Dunn,
L.M, & Dunn, L.M., 1981). A comparison was made between
intervention through normal classroom enriched activities
versus intervention that adds an additional activity- the use
of computer software. The software, Words & Concepts Series,
teaches an understanding of nouns and concepts. It was used in
this study under two training conditions. In the first
condition, software with enhancement, student speech-language
clinicians (hereafter referred to as clinicians) instructed
the Head Start students to express their responses. For
example, students were expected to give verbal responses (e.g.
words, phrases, and sentences) to the questions asked in the

8



software programs along with a pointing response. In
addition, questions important for improving discourse skills,
but not included in the software packages, were asked by the
clinicians. Appropriate responses to such questions were
provided by clinicians when necessary to teach students to
respond verbally to these questions. In the second condition,
software alone, the Words & Concepts Series was used as
intended for receptive understanding of nouns and concepts.
In addressing both the first and second objectives,
anecdotal records were kept by the clinicians during the
treatment phase for both conditions. These records allowed the
speech-language clinicians to include comments under the
following categories: software/hardware, training procedures,
student speech and 1language, and miscellaneous. The
clinicians recorded the speech and 1language (phonetic
transcription when necessary) used by the students other than
that wused in responding specifically to the software
instruction. In addition, they recorded their observations
about the software/hardware, training procedures and any other
miscellaneous comments relevant tq the software and the
training. Toward the end of the training phase, the clinicians
completed a user response survey. The purpose of this was to
provide an overview of clinician observations concerning the
software/hardware, training procedures, and the computer-aided

training program itself.



If the objectives of this study were met, this was to
suggest that computer software with minimal assistance could
be effective in developing discourse skills. This is important
since individuals who are noncommunication specialists, such
as school volunteers or teacher aides, may be interacting with
students using the software (Schetz, 1989; Lehrer & deBernard,
1987). Ultimately, the aim of this research was to provide a
vehicle that non-communication specialists could use to
enhance discourse skills.

In addition to satisfying the primary objective of this
research, evidence for a theoretical framework applicable to
the software with enhancement condition was explored. Possible
application from the work of Vygotsky (1978), Bruner (1983),
Wood, Bruner, & Ross (1976), Greenfield, (1984), and Rogoff
(1984) was investigated. For example, the use of computer-
assisted instruction with enhancement supports the concept of
scaffolding. Scaffolding refers to the teaching-learning
context in which student and teacher collaborate in
negotiating and constructing a desired learning activity. In
this research, the adult, the student, and the computer engage
in a 3-way interaction. With the computer as a tool and the
software as the learning activity, it was speculated that the
adult (tutor) acts to provide scaffolding for students to

improve language.
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The research hypothesis of interest was whether the three
treatment conditions- software with enhancement, software
alone, and classroom environment- would yield meaningful mean
differences on the dependent variables, the PPVT-R and the

PLAI .
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Chapter 2

Preschool Discourse Skill Improvement
With Computer-Assisted Instruction
Introduction
Chapter one provided an overview of preschool discourse
skill improvement with computer-assisted instruction. This
chapter reviews literature which addresses topics specific to
this study: theoretical perspectives on child development,
learning, and computer use in early childhood; computer-
assisted instruction; computers in the preschool population;

and discourse.

Theoretical Perspectives:

Child Development, Learning, and Computer Use

Theoretical Perspectives on Child Development and Learning

Various theoretical perspectives on child development and
learning are presented to provide background for this study.
This includes a brief discussion of the work of Vygotsky;
Brunner; Wood, Brunner, and Ross; Greenfield; and Rogoff.

Vygotsky (1978) developed a theory of child development
which is an interactionist theory. He views development as a
result of the relationship or interaction between the
biological bases of behavior and the social conditions in and
through which human activity takes place. The key concept

representing this interaction is learning which depends on
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the child's biological endowments and the tools and signs of
the society into which the child is born. Vygotsky believed
learning should be geared toward developmental levels which
are emerging, and, consequently, to be effective should be in
advance of development. An essential feature of learning is
that it creates the zone of proximal development: that is,
learning awakens a variety of internal developmental processes
that are able to operate only when the child is interacting
with people in his environment and in cooperation with his
peers. Once these processes are internalized they become part
of the child's independent developmental achievement"
(Vygotsky, 1978, p.90). Interactions essential to learning,
however, must be with a peer or adult who is more capable or
skilled within a specific domain of knowledge.

While Vygotsky emphasized learning in general, Bruner
(1983) was particularly interested in language learning.
Viewing language as both a vehicle and product of cultural
transmission, Bruner believed that language results from the
interaction between a child's predisposed language-learning
capacity and a language acquisition support system. It is the
adult which frames or structures the input of language to the
child's innate language-learning capacity. In the early
stages it is the mother who is pivotal in providing the

support system. One feature of this support is Jjoint
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attention, which is first seen in the eye contact with
vocalization in early mother-infant interaction and continues
in object play formats and book reading. The routines and
accompanying language between mother and child change as the
child develops. Mothers, for example, add more to the routines
(e.g. asking more questions, speaking in larger sentences,
explaining more) and begin to require more of a response from
their children.

As children develop, the support system for 1language
learning goes beyond mother-child interactions. The tutorial
process comes into play. This process, discussed by Wood,
Bruner, and Ross (1976), is another type of support system. It
is relevant to childrens' interactions in school settings.

The tutorial process is a process by which early problem
solving by the developing child is assisted by others (tutors)
through scaffolding strategies. In an interactive system of
exchange, the tutor uses scaffolding strategies with the child
to recruit attention, to reduce degrees of freedom in a task
to manageable limits, and to maintain direction in problem
solving. For example, the tutor gets the child's attention,
simplifies the task, and keeps the child on the task. The
tutor also uses scaffolding functions with the child to mark
critical features, to control frustration, and to demonstrate

solutions when the child can recognize themn. Tutors, for
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example, point out relevant features of the task, help to
minimize frustration, and model solutions to the task (Wood et
al., 1976).
Elaboration on the role of the teacher in the scaffolding
process is provided by Greenfield (1984).
Initially in the learning of language or other skills,
the teacher carries the greatest responsibility in the
activity, erecting a scaffold for the child's limited
skills. As the child's learning and development progress
in a given domain, the scaffold gradually diminishes, the
roles of learner and teacher become increasingly equal,
and the point is finally reached where the child or
learner is able to do alone what formerly could be done
only in collaboration with the teacher (Greenfield, 1984,
p. 117).
Interaction, structured by the teacher, builds on what the
learner can do. Through scaffolding the gap is closed between
the task requirements and the learner's skill level. The task
in all cases is held constant, while the learner's role is
simplified through graduated teacher intervention (Greenfield,
1984). Other terms, referring to the concept of scaffolding,
are found in the literature. For example, Rogoff (1984) uses
the term guided participation, a term with emphasis on problem

solving. In her conceptualization, "adults arrange the
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occurrence of children's activities and facilitate learning by
regulating the difficulty of tasks and by modeling mature
performance during joint participation in activities" (Rogoff,
1984, p. 27-28).

Theoretical Perspectives on Classroom Use

While the theories discussed above are being proposed for
application to microcomputer use as implemented in this study,
there is information in the 1literature which specifically
applies theory to microcomputer use in early childhood
classrooms. For example, Shade (1988) formulated a theoretical
framework for including computers in early childhood
environments. He draws on several theoretical perspectives to
formulate his conclusions. From Piaget and Papert (cited in
Shade), Shade postulates that computers can be considered
objects with which to think. From Erikson's (cited in Shade)
theory of psychosocial development, he suggests that computers
can be considered tools to enable development. Extending the
best concepts of Piaget and Eriksons' theories, he maintains
that computers fit the instrumental competence model of
development in the following way: (a) serving in a supporting
role as consultant, (b) helping children explore diverse
situations and object relationships, (c) exposing children to
hidden cause and effect relationships, (d) encouraging task

completion, (e) developing a metacognitive awareness of
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causality, and (f) helping children connect different ways of
knowing (Shade, 1988).
Summary

Extending the theoretical assumptions of Vygotsky and
Bruner, this study proposes that the microcomputer as a tool
in our culture should be used for learning. Additionally, the
microcomputer under adult guidance should be used with young
children to present material that is in advance of
development. With colorful graphics and speech, it is an ideal
medium for presenting instructional material that can awaken
internal developmental processes and is also an ideal focus
for joint attention routines.

The theories on scaffolding and guided participation
(Wood et al.,1976; Greenfield, 1984; Rogoff, 1984) might also
be applied to the use of microcomputers with young children.
For example, when the microcomputer is used with adults as
tutors the process of scaffolding is maximized. This suggests
that the three-way interactive process between adult, child
and computer can assist early language acquisition, as well as
later language development in preschool children.

A connection between scaffolding and microcomputers was
suggested by Myers (1987). She used the microcomputer as a
beginning communication device and language acquisition aid

for severely physically handicapped nonoral toddlers. 1In
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software that she designed, children can touch colored
pictures on an overlay covering membrane keyboard which
results in the computer saying the vocabulary for that picture
and producing an identical graphic on the computer monitor
screen. The computer is used in this example as a scaffold to
allow language-disabled toddlers to participate in the normal
process of beginning language learning. Myers also designed
software as a language scaffold for children just beginning to
read and write. This has allowed language-disabled children
who have not mastered the formal prerequisites skills to begin
to produce their own meaningful text. In Myer's
interpretation, however, the microcomputer itself is used as
a scaffold.

Although Shade (1988) developed a theoretical framework
for microcomputer use based on the work of Piaget, Papert, and
Erickson, his framework is applicable only to the use of the
microcomputer as one of a variety of exploratory activities in
preschool classrqoms. The theoretical work of Vygosky,
Bruner,héhd‘Wood et al., Greenfield, and Rogoff, which place
emphasis on the social interaction in the learning process,
suggest a more appropriate theoretical model for 1learning

which highlights the interaction between teacher and student.
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