INFORMATION TO USERS

The most advanced technology has been used to photo-
graph and reproduce this manuscript from the microfilm
master. UMI films the text directly from the original or
copy submitted. Thus, some thesis and dissertation copies
are in typewriter face, while others may be from any type
of computer printer.

The quality of this reproduction is dependent upon the
quality of the copy submitted. Broken or indistinct print,
colored or poor quality illustrations and photographs,
print bleedthrough, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send UMI a
complete manuscript and there are missing pages, these
will be noted. Also, if unauthorized copyright material
had to be removed, a note will indicate the deletion.

Oversize materials (e.g., maps, drawings, charts) are re-
produced by sectioning the original, beginning at the
upper left-hand corner and continuing from left to right in
equal sections with small overlaps. Each original is also
photographed in one exposure and is included in reduced
form at the back of the book. These are also available as
one exposure on a standard 35mm slide or as a 17" x 23"
black and white photographic print for an additional
charge.

Photographs included in the original manuscript have
been reproduced xerographically in this copy. Higher
quality 6” x 9” black and white photographic prints are
available for any photographs or illustrations appearing
in this copy for an additional charge. Contact UMI directly
to order.

University Microfilms International
A Bell & Howell Information Company

300 North Zeeb Road, Ann Arbor, Ml 48106-1346 USA
313/761-4700 800/521-0600






Order Number 9000022

The effects of language development on the generalizability of
self-instruction training

Ferrigno, George A., Ph.D.

City University of New York, 1989

Copyright ©1989 by Ferrigno, George A. All rights reserved.

U-M-1

300 N. Zeeb Rd.
Ann Arbor, MI 48106



e T A AT 8 e e s e N ce e e R




The Effects of Language Development
on the Generalizability of
Self-Instruction Training

by

George Ferrigno ff

A dissertation submitted to the Graduate
Faculty in Educational Psychology in
partial fulfillment of the requirements
for the degree of Doctor of Philosophy,
The City University of New York.

1989



© 1989
George Ferrigno

All Rights Reserved

ii



iii

This manuscript has been read and accepted for the Graduate
Faculty in Educational Psychology in satisfaction of the
dissertation requirement for the degree of Doctor of

Philosophy.

) [rs/57 /‘V/a bd/io AhIDE72E o)

Date Chair of Examining Committee

oo/ Lyt AT 7%

Date Executive Officer

Marian Fish

David Rindskopf

Supervisory Committee

The City University of New York



TABLE OF CONTENTS

Chapter I
Introduction....... it easeeteets et sesteate st aeansas .4
Related Problem Solving Literature.....cvveeeeevesescesesd

Developmental Origins of Self-Instruction Training.......9
Self-Instruction Research....... tertcesesesesanas R £ -]
Self-Instruction Research: Academic TaskS....ceeeseveseed

Generalization of Self-instructions:

Developmental Considerations............. e e ea e 32
SUMMACY..eeeeeesnns vesnen et retaeseereanans teeecesssnnns 44
Chapter 11

Methods..... Ceeriresar e g «...50
Procedure........oeevveenns ceeees Ceeseseeers ettt esanens 55
Data Analysis.....vovviiiinnennnn, Cheeireeer e ceeee B3

Chapter III

Results............ cectecertenees Ceresesesrceensaaea eee B9
Chapter IV

Discussion....ccevevens Cevteeaaeee e eresreresteeenanea v .. 76
P21 o] o1=3 o D o] -3 - J A . 2 |

Tab]es'."...'!'.'l'.0..'.'.".'..0'..0..'.0...".'."0’107
Figures .... '"'.""'l’...'.'.."....'0'.."....'.'...'118

REfErENCES. s crs vt treroeeesatossensesostsosscsoscsacnnsss 126

iv



Introduction

Psychologists have long been concerned with developing and
implementing strategies that will help children_lea;n, integrate,
incorporate, and generalize treatment methodologles. There has been
considerable research outlining heuristics for aiding the
generalizability of problem solving strategies (Borkowski &
Cavenaugh, 1979; Brown, 1978; Gagne, 1968; Greeno, 1979; Newell,
1979; Paris & Oka, 1986). In recent years, cognitive behavioral
self-instruction techniques have proven effective in aiding the
student to focus, direct, adapt, and implement problem-solving
methodology through a series of self-mediating, self-regulatory
statements (Kendall & Wilcox, 1980; Meichenbaum & Goodman, 1971;
0‘Leary & Dubey, 1979). The present research extends this work by
examining two issues: 1) the efficacy of self-instruction training at
different levels of language development and the effects of training
on the relationship between language ability and cognitive tempo; and
2) the importance of the active rehearsal component of the
self-instruction procedure.

While self-lnstruction interventions have proven effective in
modifying a number of behaviors (Burgio, Whitman, & Johnson, 1980;
Palkes, Stewart, & Kahana, 1968; Robins, Armel, & 0’Leary, 1975) and
with various populations (Genshaft & Hirt, 1980; Leon & Pepe, 1983;
Swanson, 1985), several authors have noted that evidence for

generalization has been equivocal (Fish & Pervan, 1985; Meichenbaum &



Asarnow, 1979; 0’Leary & Dubey, 1979). Slignificant results have been
demonstrated with those populations who have exhlblted deficlent
performance in a number of test taking and problem-solving situations
(Meichenbaum, 1977; Schunk & Rice, 1983; Snyder & White, 1979).

The self-instruction intervention has undoubtedly been helpful
in altering the responding of Impulsive children’s problem-solving
approaches (Bornstein & Quevillon 197%; Camp, Bloom, Herbert, & van
Doorninck, 1977 ) particularly on psychometric tests most adversely
effected by impuisive responding (Kendall & Finch 1976; Palkes,
Stewart, & Freedman, 1971). Other reseachers have noted that
cognitively impulsive children are deficient in the use of verbal
mediational strategies but demonstrate the ability to profit from
Induced verbal medlatlonal training in modlifying thelr cognitive
tempo (Weithorn & Kagan, 1978, 1979, 1984). Some studies have focused
on and demonstrated the effects of self-lnstruction training on more
academically oriented tasks (Bryant & Budd, 1982; Douglas, Parry,
Morton, & Garson, 1976; Schunk & Rice, 1983) and with
nondysfunctional “regular" children (Schleser, Cohen, Meyers, &
Rodick, 1984; Schleser, Meyers, & Cohen, 1981). Those studies that
yvielded results have been inconsistent and not overwhelming in terms
of generalization (Friedling & 0‘Leary, 1979; Meichenbaum & Asarnow,
1979; Nichol, Cohen, Meyers & Schleser 1982). It Is apparent,
however, that treatment works better with certain children and with
certain behaviors that optimize their abilities and problem-solving
strategies.

Numerous researchers have noted that the fallure to achlieve



consigtent generalization findings may be due to the failure to
consider the limitations and the characteristics of the subject being
studied (Copeland, 1981; Hobbs, Moguin, Tyroler, & Lahey, 1980;
0’Leary & Dubey, 1979). Results from a number of studies indicated
differential effects for age in planning the type of self-instruction
strategy (Kendall & Wilcox, 1980; Mischel & Patterson, 1976). It was
indicated that younger chlildren require more concrete and explicit
language and instructions while older children could make use of
more abstract general instructions (Copeland & Hammill, 1981; Toner &
Smith, 1977; Wasserman, 1983). As age Is an inexact measure of
cognitive ablility, reseachers began to consider the cognitive
maturity and the cognitive developmental level of the child in
developing the optimal strategy for a particultar child (Cohen,
Schleser, & Meyers, 1981; Ferrlgno, Wasserman, & Fish, 1985;
Schleser, Meyers, Cohen, & Thackwray, 1983). While results were
promising, generalization effects were limited and the particular
aspect(s) of cognitive developmental level responsible for
generalization were not clearly delineated and/or camofiouged by the
group data and the statistical methodology used (Copeland, 1981).
Numerous researchers especlally those investigating subject variables
Iin the use of self-instruction training have noted that the language
developmental level and the verbal abillty of the child may be a
contributing factor In maximizing cognitive self-instruction training
(Copeland, 1981; Copeland & Hammill, 1981; Schunk & Rice, 1983). This
idea is consistent with and inherent in the theory underlying

sel f-instruction methodology (Bem, 1970; Lurlia, 1961; Meicheinbaum &



Goodman, 1969; Reese, 1962; Vygotsky, 1962) as well as inferred in
the self-instruction research (Douglas et. al., 1976; Schleser et.
al., 1984; Snyder & White, 1979).

The ldea and origins of self instruction strategles are derived
from the developmental works of Vygotsky (1962) and Lurla (1961) who
emphasized the Interrelationship of thought and language and its
effects on development. They hypothesized that aspects of speech,
particularly “internal speech’, develop, control, and help regulate
behavior. They also note that language develops over time, initially
being more concrete and literal and gradually becoming more complex
and conceptual. This coincides with the findings in the
gelf~-instruction literature which indicate that younger children
perform best with specific instructions and older children perform
better with more general ones. Vygotsky (1978) noted that while a
chlld may develop and use words In establlshing mutual understandlng
with adults, it is a gradual process before he/she reaches the level
of concept development characteristic of fully developed thought and
the language of adults. Fallure to consider this aspect may be the
critical variable of the failure of many self-instruction programs in
consistently achlieving generalization effects. Developmentally, the
child may not be at the language level where he/she is capable of
generalizing the training to other situations and tasks.

The present study investigates the effects of language
development on the abiiity of children to generalize self-instruction
training. It further Investigates the generallzation of

gelf-instruction training along the Impulsive-refiective dimension



with non-dysfunctional, regular grade chlldren. It compares the
effects of a general-content self-instructional strategy with a
didactically pregented general problem-solving approach to determine
the relative effectiveness of the self-regulatory, active rehearsal
components incorporated in the self-instructional package. The study
attempts to demonstrate that children with higher levels of language
development and verbal proficiency are more capable of generalizing a
semantically based intervention such as self-instruction training.
Language development and verbal abllity are evaluated based on
childrens’ performance on the TOLD~I, the Test of Language
Development-Intermediate, (Hammill & Newcomer, 1971). In order to try
to demonstrate that children with an impulsive cognitive style
benefit most from self-instruction tralning, Impulsivity-reflectivity
was evaluated using the MFFT, Matching Familiar Figures Test (Kagan,
1966). The generalized dependent measure is based on children’s
performance on the Peabody Indliviualized Achlievement Test (PIAT)
(Dunn & Markwardt, 1970), and the specific dependent measure is the
children’s performance on the Specific Training Test (STT). Data will
be analyzed using a multiple regression analysis in determining the
relative contribution of the continuous aptitudes of language
development and impulsivity as well as the categorical treatment

variable on the criterion.



Related Problem Solving Literature

The development of a learning strategy that helps individuals
transfer what they learn in one situation, produce, adapt, and
utilize it effectively in another situation, has been investigated
extensively. A shared concern in both the cognitive-behavioral and
problem solving literature has been the issue of generalization, and
findings have been equivocal. In reviewing the problem solving
literature, one consistent question has been whether general problem
solving can be taught.

Various researchers have emphasized different aspects of a
strategy which contribute to its generalizability. Borkowski and
Cavanough (1979) list what they consider requisite skills for
strategy generalization. Their list includes the following: 1)
identify a strategy that is operative in different situations and
know when and how to apply it, 2) train the instructional package so
that there are common elements between training and generalization
contexts, 3) develop, through the use of self-instructional
procedures, search routines that encourage the child to analyze a
task, scan his/her avallable strategles repertoire, match it to the
demands of the task, and finally 4) reinforce successful functioning.
Similarly, Brown (1978) proposed four problem-solving steps: 1)
analyze and characterize the problem at hand, 2) check strategies

necessary for a solution, 3) devise a plan to attack the problem, and



4) check and monitor progress. Brown et. al. (1977) stated that
rather than teaching a large number of speciflc routines and some
extremely general ones, an alternative approach would be to identify
and teach intermediate level skills or packages of skilis. She notes
that an excellent example of such development comes from the
cognitive behavior modifiers such as Meichenbaﬁm (19?7), who have
concentrated on the general methods.

While the strategies and processes outlined by Brown (1978) are
regarded as metacognitive processes which essentially refer to
"knowing" about ones’ cognitions and the “ability to control’ these
cognitlions, parallel development has taken place in
cognitive-behavior modification whereby children learn to use
cognitive strategies. Cognitive behavioral llterature has similarly
focused on the need for task analysis or what Meichenbaum (1977) has
called a cognitlve-functional analysis of children. His method
emphasizes the role of the subject’s cognitions, and a functional
analysis of the subject’s thinking process with a focus on the
subject’s cognitlive strategles related to task parameters. Although
the origins for these parallel and at times convergent viewpoints are
different, the current literature on how to effectlively teach
problem-solving skills has many overlapping and congruent aspects.

Paris and Jacobs (1984) note that general problem-solving skills
and higher order thinking skills have become synonymous with
metacognition. They go on to state that the enthusiasm for
metacognlition Is popular becauge It iIs usually considered to be

general knowledge that transcends particular tasks and situations and



it emphasizes trang-situational problem-solving skills. Paris and
Lindauer (1982) state that metacognition can serve to guide one’s
actions and self-management of cognitive resources. While pointing
out that metacognitions may arise spontaneously by introspection and
reflection, they can also be stimulated directly by someone else.
Individual metacognitive differences provide a reference point for
agsessing instructional needs so that monitoring, self questioning,
and revising a plan can be taught to children who do not ordinarily
use these skills. Parls also noted that learning is mediated by
various cognitive activities such as directions, questions, and
organizers and these cognitive activities can help mediate academic
activities. Brown (1978) included predicting, planning and reality
testing as comprising metacognitive processes. These cognitive
functions are those that Meichenbaum (1977) has underscored in his
development of cognitive training strategies.

These findings on problem-solving strategies lend support and
credence to the Meichenbaum cognitive-self-instructional strategies.
The basic premise and focus of his strategy was to provide a
self-instructlion statement that would help the chlld reflect on the
presenting problem, thereby controlling and inhlbiting an Impulsive
response and providing the child with a strategy for attacking the
problem and reaching a viable solution within his/her capabilities

and repertoire.



Developmental Oriains of Self-instruction Training

The origin of self-instructions was based on the developmental
theorizing and research conducted by Soviet psychologists Vygotsky
(1962) and Luria (1961) who suggested a progression from extérnal to
internal control of cognitive self-speech in regulating behavior. The
goal of the Meichenbaum studies was to demonstrate Vygotsky’s (1962)
contention that internalization of verbal commands is the critical
step in the child’s development of voluntary control of his/her
behavior.

Vygotsky (1962) hypothesized that cognitive development is the
process of gradually transferring externally imposed control to
internally controlled behavior through the development of speech.
Initially, the child is physically linked to his/her mother when in
the womb, biologically dependent on her during infancy, and later
socially and emotionally bound up with her; first directly, then
later through speech. By these means the child enlarges his/her
experiences and acquires new modes of behavior developing new ways of
organizing his/her mental activities. By naming various surrounding
objects and giving the child orders and instructions, the mother
shapes the chlld’s behavior. Having observed the objects named by the
mother, after acquiring the faculty of speech, the child begins to
name them actively and thus to organize acts of perceptions and
deliberate attention. The child learns to formulate ideas and

intentions independently first in externalized and then in inner
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speech, thus creating dellberate activity. What he/she could do
previously only with an adult’s help, he/she is now able to do
unassisted.

Vygotsky (1962) states that inner speech develops through a slow
accumulation of functional and structural changes. It branches off
from the child’s external speech simultaneously with the
differentiation of the social, speech for others, and egocentric,
gelf-directing, functions of speech. This private speech was seen as
thought spoken by the child out-loud and its purpose is to
communicate with the self for self-guidance and self direction. He
bel ieved that private speech helped to develop thought through its
role in organizing behavior.

Similarly, Luria (1961) hypothesized that behavior control is
dictated by the development of speech and proposed a three step model
for language development. Initiaily, the child is directed by others”
speech, later the child comes to rely on self-instruction on an overt
level. Finally, speech is internalized and covert speech acts as the
controlling agent orienting his/her behavior. This private speech is
an Important means through which chlidren organize, understand, and
gain control over their behavior. Initially, a child performs in
response to the command of an adult and then he/she begins to use
external speech, at first in conjunction with the act and later
preceding it. Finally, this external speech i3 condensed and becomes
Internallzed. It becomes the inner speech which takes over the
function of regulating behavior. During the pre-school years, the

child’s external speech becomes less overt and more covert, gaining
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more control over behavior,

Luria (1961) suggested that language gains control over motor
behavior In the followlng stages: (1) Inltiating stage (2) inhibitory
stage (3) regulatory stage. The chlld becomes capable of actlively
modifying the environment that influences him/her by using speech for
himself/herself, altering the relative strength of the stimuli acting
upon him/her, and adopting his/her behavior accordingly. Luria notes
that the readjusting of mental processes under the influences of
gspeech do not happen suddenly but are the products of a long process
of development. The child under two years of age is not able to use
speech to direct his/her own behavior. The speech of others serves to
initiate, direct, and control the child. As the child progresses,
gspeech helps initiate motor behavior, but will not inhibit it
regardless of the semantic content of the speech. It is only in the
final stage that the semantic content of the chlld’s speech becomes
dominant, directive, and internalized. During this stage of
development, Internal speech or thought serves to permit analysis and
self-regulated behavior.

Vygotsky (1962) states that his lnvestigations show that speech
development follows the same course and obeys the same laws as the
development of all other mental operations involving the use of
signs. "This formation of Internal speech, which ls closely bound up
with thought, leads to a new, specifically human, stage of
development. The verbal analysis of the situation begins to play an
important role in the establishment of new connections; the child

orients himself to the given signals with the help of the rules he
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has verbally formulated for himself; this abstracting and
generalizing function of speech mediates the stimull acting upon the
child and turns the process of elaboration of temporary connections
into the complex, highest self-regulating system" (Luria, 1961,
p.96). It is through the development of both thought and gpeech that
a child becomes more capable of understanding and incorporating
knowledge of the world.

There remains a constant interaction between outer speech and
Inner mental operatlons, one form effortlessly and frequently
changing into the other and back again. Vygotsky gives the example of
thought and speech as two intersecting circles. In their overlapping
parts, thought and speech coincide to produce what is called verbal
thought. He pointed out that verbal thought does not by any means
include all forms of thought or all forms of speech. There is a vast
area of thought that has no direct relation to speech. The roots and
developmental course of the intellect differ from those of speech in
that initially thought is non-verbal and speech non~intellectual. At
a certain point the two lines of development meet, speech becomming
more rational and thought more verbal.

In line with Luria (1961) and Vygotsky’s theory (1962),
Meichenbaum and Goodman (1969a) proposed a similar three-stage
treatment procedure in which the initation and inhlbition of
voluntary motor behaviors come under verbal control. Melchenbaum
presents three levels of controlling speech: overt-adult,
overt-chiid, covert-child. He hypothesized that Inadequate

performances In new learning situations mlght be improved through
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cognitively mediated terms through both verbal and imaginal means. He
characterized inadequate task performances of children to be related
to differences at any one or a combination of the following stages:
a) a child may not comprehend the nature of the problem or task and
thus cannot discover what mediators to produce - what Bem (1971)
called a “comprehension' deficiency; b) a child may have the correct
mediators within his repertoire but fall to spontaneously and
appropriately produce them - what Flavell et. al. (1966) called a
"production' deficiency; c) the mediators which the child produces
may not gulde his/her on going behavior - what Reese (1962) called a
"mediational" deficiency.

Bem (1970) stated that when a child experiences problem solving
difficulties on tasks that are sufficiently complex, fhe question of
what to produce becomes explicitly problematic. For a large class of
problems, discovering what to produce, or discovering a strategy is
contingent on comprehending the structure of the problem. The
Individual usually cannot develop a stategy for a problem solution
unless he/she has some representation of the desired outcome. Bem
underscored the importance of the comprehension component in problem
solving, and also suggested that in certain linguistically loaded
tasks language maturity may play a role in the comprehension
process. While Bem emphasized the importance of comprehension in
problem-solving, other reseachers focused on other aspects in the
problem-solving process.

Flavell (1966) stated that the young child may fail to produce

those words or instructons which could serve as potential mediators

T IiiiieeBil T e LT R ey TS Yt s g gL st e+ L s S



14

of his/her task behavior. The problem is not that his/her
verbalizations have Insufficient mediating or regulating power, but
rather that he/she does not spontaneously produce relevant
verbalizations in the first place. He concluded that the failures of
a young child to produce adequate verballzations may reflect an
immaturity that is specifically linguistic in nature. He goes on to
state that there may be more to language development than just a
gradual mastery of its phonology, morphology, and syntax. "The child
who has language may still not know exactly when and where to use
what he has in the same way that an individual may have a concept or
cognitive rule and yet not think to apply it on every appropriate
occasion. While children learn to translate linguistic competence
into verbal utterance in a number of contexts, he may not have
learned to do this in all appropriate contexts" (Flavell, et.al.,
1966, p.296). While Flavell stressed the importance of production in
the problem-solving procedure, other researchers noted the role that
mediational deficits play in problem-solving.

Reese (1962) noted that an inability on the part of the young
chlld to mediate or regulate his/her task behavior verbally, despite
his/her ability to understand and to use the relevant words, is a
mediational deficit. Reese noted that there is a deficiency in
mediation in young children compared to older children and he
concluded that in some cases the deficlency may be characteristic of
an early stage of development and of an earlier stage of concept
formation. The discrepancy between 1lngulstic and mediatlonal

capacities gets reduced and the medlation deficiency tends to
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disappear with age. While all three authors focus on different
aspects of the cognitive mediational process, they all emphasize a
language developmental continuum along which the child becomes more
capable of applylng the appropriate component.

This three stage cognitive mediational process of comprehension,
production, and mediation led to Melchenbaum and Goodman’s (1971)
self-instructional training package which essentially teaches
children to talk to themselves. The training regimen was designed to
teach children to engage in mediating responses that exemplified a
general strategy for controlling behavior under various
circumstances. The package attempted to teach children how to (a)
comprehend the task (b) spontaneously produce mediators and
strategies and (¢) use such mediators to guide, monitor, and control
their performances. This self-instructional package which has been
widely adopted in subsequent research includes a five-step procedure:
1) coognitive modeling: adult tells child what to do while performing
a task, 2) overt guidance: child performs under the direction of
adult instruction, 3) overt self-guidance: child performs while
instructing himself/herself aloud, 4) faded overt self-guidance:
child whispers instructions while performing tasks, 5) overt
gelf-istruction: child performs task while gulded by inner silent
gspeech. Through the five-step procedure, the child would have
observed as well as demonstrated several performances of relevant
skilis such as defining the problem, focusing attention and response
guidance, self-reinforcement, and self-evaluative coplng skills and
error correcting options. The focus of the tralning is not what to

think but how to think (Meichenbaum 8 Asarnow, 1979).
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Self-instruction Research

Meichenbaum and Goodman (1969a) laid the groundwork for
gelf-instruction training when they investigated the developmental
control of verbal operants over motor responses. Fifty-four
kindergarten and thirty first grade children were randomly assigned
to one of three groups with a verbal operant condition to tap
"faster" or "slower." The verbal operant conditions were: E
verbalized the operant, S said the operant aloud, or S whispered the
operant. Results indicated an interaction between age and mode of
delivery in controlling motor behavior. Kindergarten children
performed better in the overt condition while the first graders did
better in the covert condition. The authors concluded that there is a
developmental sequence of a functional Interactlion between covert
speech and motor behavior. One of the implicaticons of the study was
that instructional procedures employed with children consider the
child’s optimal level of self-verbalization. This initial study led
to further research In verbal control over voluntary motor behavior
eventually leading to the seminal work in self-instruction
procedures.

Meichenbaum and Goodman (1971) investigated the effects of
gelf-instruction (SI) training on impulsive second grade children in
their performance on five dependent measures: Porteus Maze

performance, prorated WISC Performance IQ, MFFT, classroom
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observations, and teaching ratings. Fifteen children were randomly
divided into one of three treatment groups. One group was the
cognitive training group whose training involved four, half hour
treatment sessions over a two-week period. The other two groups were
controls; one received attention, meeting with the experimenter the
same amount of time but recelving no SI training, and the other group
didn‘t meet with the experimenter but was glven pre and post tests
only. Results Indicated that the group recelving SI tralning Improved
gignificantly on three of the measures including the MFFT (a meaSure
of cognitive impulsivity), Porteus Maze performace, and the prorated
performance IQ of the WISC-R. The results did emphasize that for
impulsive children SI training can alter their Impulsive cognitive
style effecting their performance on a number of problem-solving
tasks. While treatment effects were observed on the dependent
measure, these effects did not generalize to the classroom. These
results questioned the efficacy of SI training in facilitating
generalization beyond the treatment setting.

Other researchers have also studied the effects of self-directed
verbal commands on hyperactive, impulsive children. Palkes, Stewart,
and Kahana (1968) studied maze performance of twenty hyperactive boys
with a mean age of nine years old. The dependent measure was
performance on the Porteus Mazes. A one-hour per day training for two
days, using self-directed general format verbal commands, produced
gignificant improvement in maze performance over a no-treatment
control group. The authors concluded that the modification of

behavior with self-directed command training effected a significant
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change in qualltative scores on the mazes although no assessment of
generalizatlon to the classroom was reported. In a follow-up study,
Palkes, Stewart, and Freedman (1971) lnvestigated whether the
vocalizations or the visual presentation of the command were
responsible for the significant effects of thelr 1968 study. Thirty
middle class normal intelllgence, hyperactive boys with a mean age of
9.9 were assigned to one of three groups: a verbal training, a silent
reading, and a no training group. Results indicated that the verbal
training group did better than both groups. The improvement was not
demonstrated at a two-week follow-up. The authors concluded that the
vocalization of external mediators is the primary determinant for
temporary establishment of self-control over voluntary behavior.
While self-directed verbal commands have proven effective in helping
hyperactive and impulsive children control their impulsive
responding, the studies have not consistently demonstrated
generalization effects.

Other reseachers investlgating the effects of SI training on
impulsivity have reported significant effects for a decrease in
impulsive responding with substantial evidence for generalization.
Kendall and Finch (1976) in a single-subject, multiple-baseline
design investigated the effects of SI training with one
hyperactlve-impulsive chlld. Results indicated improvement on the
MFFT which was sustained at a six month follow-up administration. In
a follow-up group comparison study, Kendall and Finch (1978)
investigated the effects of verbal self-instructions with response

cost contingencies to a control group with twenty children identified
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as Impulsive based on their performance on the MFFT. Results
indicated improved performance on the MFFT and on teacher ratings of
Impulsivity which was malntained at the three month follow-up. The
results of these studies have demonstrated the effects of SI training
in the altering of the response pattern of impulsive and hyperactive

chiidren.

Other researchers have studied the effects of impulsivity on
problem-sclving behaviors noting that impulsive children may not
attend, rehearse, and employ effective performance self-regulatory
strategies. Over the past years there has been a growing body of
literature that has focused on the relationship between reflection
and impulsivity and problem solving behaviors. Kagan (1966> has noted
that the reflection-impulsivity dimension referred to as cognitive
tempo, is influential in a number of the problem-solving phases. He
notes that impulsive children display difficulty in carrying out all
phases of problem-solving and tend to perform less accurately on
reading tasks (Kagan, 1965), and serial learning tasks (Kagan, 1966),
gtating that this tendency to be reflective or impulsive shows
intraindividual stability over time and generality across situations.
Kagan (1966) used the Matching Familiar Figures Test (MFFT) to
discriminate between children who respond quickly with many errors
and children who show longer latencies but fewer errors. Children who
respond slowly, with few errors are referred to as reflective while
those with short latencies and high error rates are labelled

impulsive. Weithorn and Kagan (1978, 1979, 1984) conducted a series
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of studies investigating the interaction of language maturity and
verbal mediation on the performance of high activity level and
cognitively Impulsive children. They state that high language
development In an otherwlse Impulsive hlgh activity chlld mlght
enable the lengthenlng of attention span on tasks that are
facilitated by verbal mediation.

Welthorn and Kagan (1978) compared the performance of hlgh
activity level first graders who displayed impulsivity and short
attention spans with clagsmates of low activity level with better
concentration. Estimates of school functioning and performance on a
perceptual-motor and a visual matching test were examined as a
function of activity level and language maturity. Results indicated
superior performance with the low activity level students on the
relevant measures studied. A significant interaction effect was found
between activity level and language development with improved
performance a direct function of language maturity. They concluded
that high language maturity can be an important factor in the
performance of high-active children enabling them to function well
despite their behavioral Impulsivity. They further stated that
children of high language maturity, regardless of activity level,
attended longer to the task, and thus produced fewer errors than
children of low language maturity. These findings are compatible with
the notion put forth by Luria (1962) which emphasizes the role of
language development in the inhibition of non-verbal motoric
responses. It also emphasizes the role that language maturity and

verbal mediation plays in problem solving situations facilitating the
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focus of attentlon in a cognitively Impulsive chlld.

With prior studies suggesting that language development plays an
important role in control of impulsive responding, Weithorn and Kagan
(1979) investigated the effects of verbal mediation on impulsive,
high active first graders. A major focus of the study was to point
out that in some children an impulsive response style and failure to
use language to mediate responses may result in poor performance.
Results indicated that the high-activity level children with low
language maturity reduced their errors on post-test measures with
verbal mediated tréining. They concluded that for high-active level
children, training in verbal self-regulation is an important and
useful technique.

Welthorn and Kagan (1984) investigated the relationship between
verbal mediation and high-active cognitively impulsive gschool-aged
children. Ninety second-graders were assessed for activity level,
using a teacher’s rating scale, and cognitive impulsivity using the
Matching Familiar Figures Test. The findings strongly suggest that
cognitively Impulsive children are deficlent in the use of verbal
mediational strategies, but they demonstrated an ability to profit
from induced verbal mediational strategies. They concluded that the
Interrelationship of language, mediation, and impulsivity may change
across the devglopmenta] gpectrum and that cognitive training in
verbal mediation is a logically sound, educationally feasible
interventlon. This intervention appears particularly potent for the
child who has a short attention span and who Is not yet at the stage

of language development where he/she can mediate responses
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internally, whereby impulsgivity may govern the response pattern.
While results from selected research on impulsive children and the
research on self-instruction training have demonstrated effectiveness
on improving performance on psychometric measures, mazes, and MFFT
performance other studles have focused on altering responses to more

academlcally orlented behaviors and tasks.

Self-Ingstruction Research: Academic Tasks

Researchers investigating the effects of self-instruction
training on academic tasks continued to utilize populations that were
impulsive or dysfunctional in their problem-solving approaches.
Bryant and Budd (1982) investigated the effects of SI training on the
classroom performance of three impulsive pre-school children. Using a
multiple-baseline design across subjects, they measured rates of
independent on-task behavior. The training material consisted of
naturalistic task worksheets rather than psychometric test items
which the authors felt contributed to the relevance and
generalization of the SI package. SI training resulted in improved
levels of on-task performance and increased levels of accuracy on
worksheets that were similar to those that were used in training.
Findings point to the generalization of SI tralning when tasks are
highly similar to those trained for with impulsive pre-school
children over a relatively short period of training.

Similarly, Bornstein and Quevililon (1976) investigated the

effects of a self-instructional package on three overactive
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pre-school boys, by using a multlple-baseline design across subjects
with on-task performance as the dependent varlable. Results
indicated that on-task performance lncreased concomittant with the
introduction of the SI package. Training effects were proported to
have transferred from the experimental tasks to the classroom as well
as being maintained over a three month period. In a follow-up
Investigatlon, Friedling and O’/Leary (1979) falled to replicate the
results of the Bornstein and Quevillon (1976) study. Second and third
grade hyperactive children were used and training was similar to the
same five stage faded rehearsal! procedu:re as Bornstein and Guevillon,
Friedling and 0‘Leary’s (1979) results did not replicate Borngstein
and Quevillon’s (1976) findings except that the experimental group
showed improved accuracy on Easy Math problems used during training
but no systematic changes were observed on other measures nor was any
generalization reported.

While SI research has proven effective in modifying the
responses of children defined as impulsive and hyperactive on
psychometric measures, evidence for generalization to other more
academically oriented tasks remains mixed. One consistent theme of
many of the researchers, however, is that SI tralning is most
effective with those children who exhiblt difficulties in
problem-solving and other test taking situations as with the
impulsive-hyperactive child, and with children who display other
deficiencies effecting their performance.

In line with this theory, Swanson (1985) investigated the effects

of self-instruction tralning on emotionally disturbed childrens’



24

academic performance in two experiments. In the first experiment, a
thirteen-year old hearing impaired youngster received
self-instruction training for nine sessions in a single subject
multiple baseline design across tasks. Dependent measures were
reading comprehension based on his performance on the Scientific
Research Assocliates (SRA) Corrective Reading Series and spelling
performance based on words derived from the Merrill Linguistic
Readers and Barbe and Dolch Word List. Results Indicated Improved
academic performance on both reading and spelling measures with
authors noting generalization to new tasks and maintenance of
training. In a second experiment, Swanson investigated the effects of
self-instruction training of academic performance of three
educational ly-handicapped youngsters. A multiple-baseline procedure
across subjects was used with dependent measures of math improvement
based on the subject’s performace on the math series, "Arithmetic
Step By Step," and spelling improvement assessed similarly as in
experiment one. Results indicated improved math and spelling
performance with the introduction of self-instruction training.
Generalization was noted on those tasks that were highly similar to
thoge in training as was found by Friedling and 0/Leary (1979) where
similar age grade chlldren were used.

Genshaft and Hirt (1980) studied the effectiveness of
self-instructional training to enhance math achlievement in females
who were identifled as underachieving in math. Subjects were
thirty-six seventh grade girls who were performing below grade level

in math. Subjects were randomly assigned to one of three groups:
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Group I received tutoring, Group 1l received tutoring and training in
self-instruction based on procedures developed by Melchenbaum and
Goodman (1971) following a general problem-solving format, and Group
II1 was a no-treatment control who received nelther tutoring nor
self-instruction. Pre and post measures from the Stanford Diagnostic
Mathematics Test were used. Results Indicated ;n erral] increase in
math performance for tutoring and self-instruction groups over the
no-treatment groups, although a significant difference between groups
I and II was not initially seen. Analysis of subtests on the Stanford
revealed significant group differences in favor of the
gelf-instruction group for both computation and application. Authors
attributed the gains of the self-instruction group to a reduction of
anxiety although no direct measures of subject’s anxiety was
obtained. They concluded that SI training may be benefical to
children in a variety of academic contexts in which they
underachleve. No assessment of generalizabllity to thelr regular
clagsroom performance was conducted.

In another study investigating academic improvement, Robin,
Armel, and O’Leary (1975) investigated the effects of
gelf-instruction on the writing deficiencies of thirty kindergarten
children. Subjects were assigned to one of three groups:
gelf-instruction, utilizing the self instruction package outlined by
Meichenbaum and Goodman (1971), direct training program (consisting
of feedback and reinforcement) and a no-treatment control. Training
consisted of twenty Individual sessions three times a week over a

geven-week period. Results indicated that the self-instruction group
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proved superior to direct tralning while both treatments proved
superior to no-treatment. A generalization task utilizing novel
letters as compared to the training letters revealed no differences
between any of the three groups for generalization. These results are
gimilar to those found in the Melchenbaum and Goodman (1971) study
which produced significant improvement in the self-instruction group
over a control group for a simple motor behavior but no response
generalization. Poor response generalizatlon may be attributible to
the subject characteristics in that they were too young, not
cognitively mature enough, to generallze the tralnlng to tasks other
than those used in trainlng, whereas in the Genshaft and Hirt (1980)
study, the seventh graders were adequately able to utilize the
general lnstructions.

Limited generalization findings were obtalned in studies that
investigated SI training with other than *normal intelligence"
youngsters who demonstrate cognitive immaturity. Burgio, Whitman,
and Johnson (1980) studled the effects of SI training on two highly
distractible retarded children, ages 9 and 11, in increasing their
attending behavior. Results indicated a decrease in off-task behavior
during math and printing but no relliable changes in academic
performance were observed. The students were able to maintain and
transfer learning to the classroom but only for the specific behavior
for which they were trained. Limited response generalization may be
attributlble to the coanitive limitations of the subjects who are
unable to generalize and transfer learning readily. In another study

with cognitively limited children, Leon and Pepe (1983) Investigated
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the effects of SI tralning for the remediation of arithmetic deficlts
with twenty-four educable mentally retarded and twelve learning
disabled youngsters between the ages of ¢ and 12. They were randomly
assigned to elther a SI tralining or a control group. Pre and post
test comparisons on the Key Math Diagnostic Test revealed that the SI
group performed significantly better than the control group. °
Generalization, as measured by improved performance on modules not
trained for, was obtained for the SI group but only on those problems
that required similar computational skills again noting limited
generalization with less cognitively mature children. These findings
were similar to those of Bryant and Budd (1982), Swanson (1985), and
Friedling and 0’Leary (1979) who noted generalization to those tasks
similar to those used in training. This finding is consistent with
the literature in problem-solving (Borkowski & Cavenaugh, 1979) which
noted that generalization is more likely to occur when more common
elements exist between training and the outcome measures.
Generalization to tasks similar to those trained for was also
found In a study by Douglas, Parry, Morton, and Garson (1976) who
addressed the effects of SI training in approaching academic
problems, cognitive tasks, and social situations. Eighteen
hyperactive boys ranging iIn age from six to eleven years old were
distributed into either a SI training or a control group with
training consisting of twenty-four sessions over a three month
period. . The trained group significantly improved on several
measures including the MFFT, oral and listening comprehension on the

Durrell Analysis of Reading, realistic and coping responses on story
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completion, and the time measure of the Bender Gestalt. Other
measures approached significance including Porteus Mazes and memory
for unrelated words. Generalization from training tasks to other
measures was noted but greater statistical significance was achieved
on those skills incorporated although not taught during training.
Authors attributed some of the success to encouraging the child to
“verbalize strategies in his/her own words", thereby making the
verbalizations more meaningful and compatible to his/her own
language.

In a study with language deficient youngsters, Schunk and Rice
(1984) investigated the effects of strategy self-verbalization on
performance on a |lstening comprehension task. Forty-two chlldren
with language deficiencies in grades two through four were assigned
to one of two groups: a strategy self-verbalizatlion group or a
control group. They recelved training for two thirty minute sessions
for four consecutive weeks. Language deficient children were |
determined by performance of one year below grade level on the IOWA
Test of Basic Skills. The dependent measure wags performance on the
SRA Achlevement Series Listening Comprehension Tasks. Results
indicated that both third and fourth graders in the
strategy-verbalization group performed significantly better than the
control groups but the second graders did not. The authors concluded
that the task was too demanding for the second graders given the
language deficiencies and their developmental level. They state that
because of the developmental status of the child, the second graders

may not have been able to internalize and make use of the strategies .
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as did the older subjects. They concluded that children who possessed
listening comprehension deficiencies showed improvements in
achlievement in a short period of time and that strategy-verballzation
technigues should be applied to other language competencies to
determine it as an effective adjunct to instructional procedures to
enhance and improve chilldrens’ achlevement outcomes.

Although self-instruction interventions with children have
been successfully used to remediate a variety of problems, concern
continues to be expressed over the Inconsistent findings of
generalization effects (Meichenbaum & Asarnow, 1979). 1In a review
article on self-control procedures, 0‘Leary and Dubey (1979) note
that generalization of training did not occur when training was
conducted on a very restrictive range of tasks with specific
instructions. They further state that one characteristic that
facilitates generalization of self-instructions is the
non-specificity of the instructional package. Results from Palkes,
Stewart ad Kahana (1968) indicated generalization when a general
sel f-instuction sequence was used such as YLook and think before I
answer;" whereas Robins, Armel and 0‘Leary (1975) found no
generallzation when self-instructions were task specific.

Patterson and Mischel (1976), and Mischel and Patterson (1976)
emphasized the importance of considering the substantive and
structural elements of different self-instructional plans. They
underscored the Importance of the verbal content of the
self-instruction In trying to delineate a more effective generalized

gself-instruction plan. In a more recent study, Kendall and Wilcox
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(1980 Investlgated the content of self-linstructional tralnlng on
controlling impuisivity. Thirty-three, elght to twelve year old
non-self-controlled children were randomly assigned to one of three
groups. The groups were: concrete self-instructional training, worded
to apply specifically to a task; conceptual self-instructional,
worded more globally and abstractly so that they could apply to a
wide range of situations; and an attention-placebo control group.
Dependent measures were MFFT, Porteus Mazes, Impulsive Control
Categorization Instrument, Conners’ Teacher Rating Scale,
Self-Control in Children Rating Scale, and the Hyperactivity Scale.
Training consisted of six, thirty to forty-minute sessions over a
three week period. Results indicated that treatment effects were
greater for the conceptual training group than for the concrete
training group. Performance measures Improved for all subjects and
while self-report data showed no improvement, the blind ratings of
teachers on measures of self-control and hyperactivity indicated thé
desired change. The authors pointed out the efficacy that
self-instruction training had on self-control and that the conceptual
treatment strategy provided additional potency for generalization of
training effects. As children aged 8-12 were randomly assigned, no
age by treatment interaction was reported.

Simitarly, Camp, Bloom, Herbert, and van Doorninck (1977)
investigated the effects of a general self-instruction program
enitled “Think Aloud" with 6-8 year old aggregsive boys. A general
strategy was used and concentrated on developing answers to the four

basic questions: What is my problem, what is my plan, am I using my
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plan, and how did I do?. Three groups were selected: an experimental
self-instruction group; and two control groups, one aggressive, and
one normal. The treatment group received daily 30 minute sessions for
six weeks. Dependent measures lncluded selected performance subtests
from the WISC-R, The Wide Range Achievement Test ( WRAT), auditory
reception from the ITPA, the MFFT, and an Inte}pefsonal Problem
Solving Test. Results indicated treatment group performance was
gignficantly improved over the control group for mazes and the MFFT
geore. Neading achievement, prorated Performance IQ, and social
speech scores showed a trend toward the predicted differences.
Although some of the scores contributing to the discrimlnant score
involved activities similar to those used in training, some such as
the WRAT did not. This suggests the effectiveness of providing a
general strategy as well as tasks similar to those used in training
to enhance generallzation. The ldea of providing a broad
problem-solving approach is consistent with the findings from
probiem-solving literature which similarly note that providing a more
general strategy is more apt to foster generalization.

Results from a number of studies also suggest that certain
instructions appear more suited for certain groups than others. It
showed that younger less cognitively mature chilidren were better able
to use more concrete and speclfic instructions, and older more
cognitively mature youngsters were able to benefit from more
abstract, broad problem-solving approaches. Since it is rare that one
wishes to teach a very specific skill in Isolation, the ldea of

teaching general problem-solving procedures and the type of child who
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can benefit most from that type of intervention remains a prominent

concern for reseachers.

Ceneralization of Self-Instruction:
Developmental Considerations

Varying the content of the self-instructional package has
produced positive results, but the extent and application of these
procedures has been limited and has resulted in varied degrees of
success. 0/Leary and Dubey (1979) pointed out the importance of
determining characteristics of the child that interact with the
effectiveness of self-control procedures in developing methodologies
for teaching children to control their own behavior. Hobbs, Moguin,
Tyroler, and Lahey (1980), in their review article on
cognitive~behavioral therapy with children indicated that the failure
of the various investigations to yield consistent findings on
treatment effects may be attributed to methodological and subject
limitations. Similarly, Copeland (1981) in a review article on
subject variables in self-instruction programs notes the lack of
attention to individual differences in response to self-instruction
training.

Initially, age was considered as one of the subject limitations
that inhiblited generalization. Toﬁer and Smith (1977) investligated
the relationship between cognitive strategies and age on voluntary
delay. A similar study by Miller, Weinstein, and Karnoil (1978) also

investigated the differentlial effects of overt verbalizatlons and age
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on delay behavlor and concluded that older children may be
spontaneously employing covert strategies to facilitate delay
behavior. Both studies suggested a developmental trend in the abllity
to use covert strateges that facilitate behavioral change. Hartig and
Kanfer (1973), in investigating the effects of varying the content of
self-instruction training with 275 children, concluded that older
children used the self-ingtructions more and that successful tralning
in childrens’ self-control may be more closely related to the
availability of various verbal and other controlling mechanisms than
to age. Other Investigators began to look at developmental
considerations that may effect the generalization of self-instruction
training since age is such an inexact measure of cognltive abjility.
Wasserman (1983) proposed a relationship between the
effectiveness of cognitive-behavioral Interventions along a cognitive
developmental continuum. He hypothesized that Meichenbaum’s
techniques would be useful only for young children in training on
highly specific tasks. He further hypothesized that the abllity to
generalize this training would not happen until higher ievels of
cognitive development were obtained. This theoretical paper
highlighted many of the findings of the SI literature that treatment
should be geared for and adapted to the subject employing the
strategy. Furthermore, younger less cognitively mature children are
able to benefit most from concrete explicit instructions while older,
cognitively more mature chlldren are able to utilize more general,
abstract problem-solving approaches that lends ltself to greater

general ized effects.
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In a preliminary study of a series determining the effects of
cognitive developmental level and content of self-instructions,
Schlesser, Meyers, and Cohen (1981) investigated the effects of
general versus speciflic content, active rehearsal, and cognitive
level (Pilagetian defined) on the generalization of self-instruction
training. Subjects were seventy pre-operational and seventy concrete
operational "normal" second and third graders. Cognitive level was
based on children’s performance on conservation tasks, conservation
of number, and congervation of continuous quantity. Children were
then randomly divided into one of the five instructional groups:
1> Specific self-instructions - designed to provide an optimal
strategy for a specific task.
2)General self-instructions - designed to provide a broad
problem-solving strategy. Both specific and general self-instruction
groups received Meichenbaum and Goodman‘s (1971) faded rehearsal
procedure.

3) Specific didactic control - content that was identical to the
speclflc self-lnstruction package but without actlve rehearsal and
self-reinforcing statements.

4) General dldactic control - content ldentical to general
self-instruction package without the active rehearsal and
self-reinforcing statements.

5) No-training control - met with examiner the same amount of time
but verbal statements were irrelevant to tasks.

The dependent measures used consisted of pre and post test

performance on the Matching Familiar Figures Test (MFFT), and on a
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perceptual perspective taking task, the generallization measure.
Results indicated that the specific self-instruction group performed
better on the specific training task (MFFT) but that the general
self-instruction group performed better on the generalization task.
This finding suggests that generalization should be greater for those
self-instructional interventions which provide more general problem
solving strategies. The influence of Piagetian-stage membership
proved ingignificant for response to training, although it was useful
in predicting absolute levels. These findings are important in that
the results were similar to those studies that employed SI with
students who displayed deficient performances, whereas this study
used children who were deemed as overall "average'. Flindings
indicate that within the range of average ability, there are
differences in responses that can be modified with verbal mediational
strategy training.

In a similar study, Cohen, Schleser, and Meyers (1981)
investigated the effects of cognitive level and active rehearsal of
self-instruction training. The study examined the efficacy of
self-instruction training for different Plagetian defined cognitive
levels and the importance of the active rehearsal component of the
gelf-instruction procedure. Sixty same-aged nondysfunctional children
identified as pre-operational or concrete-operational were divided
into three groups: a no-training condition, a content only control
group, and a self-instruction group with active rehearsal. Three
sessions were conducted with all children with the first and last

gsesslons also used as testing for pre and post-test performance on
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the MFFT. Results indicated that the influence of training was
similar for both cognitive groups with no significant cognitive
developmental dlifferences. The results did indicate significant
changes for the self-instruction group emphasizing the effects of SI
training on normal children along the reflective-impulsive dimension
with a very short tralning perlod.

In a study specifically looking for generalization of
self-instruction training, Nichol, Cohen, Meyers, and Schleser (1982)
Investigated the effects of cognitive level, Plagetian defined, and a
directed discovery procedure on transfer of self-instruction
training. Forty-eight pre-operational and concrete operational first
and second graders were divided into two groups: a no-training
control group and a group that received general content
self-instructions delivered through a directed discovery procedure.
Pre and post test measures were obtained on a training task (MFFT),
and on a generalization task (perceptual perspective taking test).
Results indicated that both pre-operational and concrete operational
chlldren in the self-instruction group Improved signlficantly on the
training task. On the generalzation task only the concrete
operatlonal children In the directed discovery group performed
significantly better following instructions. This suggests that when
children are given the opportunity to be an actlve participant and
uge their own language In defining a task and developing a plan, they
perform better.

Similar findings were demonstrated by Snyder and White (1979)

when they allowed behaviorally disturbed adolescents to adapt the
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seif-instructions to Include thelr own language and Inflections
resulting in Improved performance on a number of generalized measures
not trained for. Douglas et. al (1976) also attributed some of their
success in achleving generalization to the fact that they encouraged
the child to "put into his own words" the self-instruction strategy.
These effects underscore the importance of the Eombatibility between
the language of self-instructions and the language of the child.
Other authors (Bem, 1970 ; Flavell, 1966; Hartig & Kanfer, 1973;
Reese, 1962) have noted similar findings in the ability of children
to verbally mediate and influence their own behavior, which may be
linked to the language maturity and other linguistic and verbal

controlling mechanisms of the individual.

In a highly similar study, Schleser et. al. (1984) again
compared the effects of cognitive level and training procedures on
the generallzation of self-instructions. In this study,
pre-operational and concrete operational "normal" first and seco&d
graders performed on a training task, the Matching Familiar Figures
Test (MFFT) and a generalization task (a perceptual perspective
taking test) prior to and after serving in one of four
self-instructional groups varying in the dellivery procedures of the
instructions. The instruction groups were a no-training control
group, a didactic instruction control group, a fading
self-instruction group, and a directed discovery self-instruction
group. Children in the didactic instructions group received the same

instructional content as the children in the "fading" and the
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Ydiscovery" group but without the active rehearsal. Children in the
fading group received the traditional overt-to-covert rehearsal while
the discovery group was led to “"discover® the instructions through a
dialogue with the trainer. Results indicated that the children in the
SI groups significantly improved their performance relative to the
control groups. Only the concrete-operational children in the
discovery SI group demonstrated significant improvement on the
generalization task. These results are similar to those of prior
studjes that found that children who are more cognitively mature
benefitted more from a general conceptual problem-solving strategy.
It further highlights the greater effects of providing a SI strategy
that is compatible with the subject employing it as with the
discovery group rather than having the trainer provide the general
strategy.

A study by Schlesser, Meyers, Cohen and Thackway (1983) again
compared the effects of a directed discovery procedure, a
task-specific self-instruction group, general problem-solving
self-instructions group, and a didactic control group to more
academic, achievement oriented tasks. Children ranged in age between
elght and ten years and were selected by teachers as exhibiting a
“problematic lack of self-control'. Forty-elght children were
randomly assigned to one of the four training condltlions and all
children received forty-five minute training sessions one per week
for four weeks. Pre and post test measures of the PIAT, WISC-R, and
MFFT were administered. A training task of math problems and quizzes

was utilized during treatment sessions. Results indicated that
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children in the directed discovery and specific fading condition
performed better on the training task and on the PIAT math subtest
than children in the didactic control condition. While children in
the general fading group demonstrated gains on the Spelling and
General Information subtests and on total PIAT scores,
discovery-trained children showed the broadest range of
generalization improving on the Spelling, Reading Recognition,
General Information subtests and on total PIAT scores. Results of
this study underscore the lmportance of providing a general problem
solving self-instructlion strategy. It points out the integral
function that active rehearsal and modeling has in the delivery of a
problem solving strategy resulting in achievement gains with only
four training sessions over a four week period. While the gains
between the general fading group and the directed discovery group
were not significantly different, they did point to better
generalizabllity when the language for the self-linstructions came
from the children and was more compatible to the subject, and not
provided, but guided by the examiner.

This geries of studies suggests that children who are
cognitively more mature benefit more from a general self-instruction
package in the ability to generalize self-instruction training. What
the gpecific dimension of this greater cognitive maturity is, is not
clear but appears to be the compatibility between the language of the
instruction and the subject’s ability to use it. Copeland and Hammell
(1981) in investigating subject variables in

cognitive-sel f-instruction training also note that cognitively more
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more mature individuals profit most from cognitive self-instruction
training. Copeland (1981) notes that cognitive maturity should be
considered when designing treatments with less mature children
apparently needing more explicit, structured fully described
instructions, whereas the cognitively more mature children often
generate and can successfully use more abstract conceptual
instructions. Copeland goes on to state that there may exist
"moderating varijables" which cut across several subject
characteristics and would more efficiently describe the relevant
Indlvidual differences. Copeland states that verbal abliltles may
underlie the findings due to cognitive level differences. This idea
is compatible with and inherent in the theory underiying

self-instructional methodology.

In Thought and Language , Vygotsky (1962) states that children
use words as aids in establishing mutual understanding with adults
and among themselves. Although words take on the function of
communication, it is long before they reach the level of concepts, a
characteristic of fully developed thought. So while a child develops
the functional linguistic equivalent of concepts at an early age, the
forms of thought used in dealing with these conceptual tasks differ
profoundly from an adults’ in composition, structures, and mode of
operation. |

According to Vygotsky (1978), the development of concept
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formation is inextricably linked with the intellectual linguistic
activities and the environment. The processes which eventually result
in concept formation begin in earliest childhood, but the
intellectual functions that in a gpecific combination form the
psychological basis of the process of concept formation take shape
and develop later on. Before that time, certaln intellectual
formations that perform functions similar to those of genuine
concepts to come can be found.

Vygotsky (1962) states that complex activities incorporate the
processes of association, attention, imagery, inference or
determining tendencies but that they are all indispensable, but
insufficient without the use of the word, as the means by which we
direct our mental operations, control their course and channel them
toward the solution of the problem confronting us. Learning to
direct one’s own mental process with the aid of words or signs is an
integral part of the process of concept formation. The ablility to
regulate one’‘s actions by using auxiliary means reaches its full
development only in adolescence.

The ascent to concept formation is made in three basic phrases
each in turn divided Into several stages. This continuum is outlined
briefly below. The young child takes the first step towards conbept
formation when he/she puts together a number of objects in
unorganized categories, or “heaps" in order to solve a problem.
He/she evolves from this very subjective point of view to a more
objective one where he/she no longer bases connections on subjective

impressions but on more concrete, factual bonds. As he/she moves
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through the next stages of "complexes", the lines along which he/she
develops are predetermined by the meaning a given word already has in
the language of adults and is not spontaneously developed by the
child. "The language of the environment points the way that the
child’s generalizations will take but constrained as it is, the
child’s thinking proceeds along this preordained path in the manner
perculiar to his level of intellectual development. The adult cannot
pass on to the child his mode of thinking. He merely supplies the
ready-made meaning of a word" (Vygotsky, 1978, p.68).

A false assumption is made that since much of the language a
child uses mimics the words of the adults, that the child’s thinking
is similar to all forms of adult intellectual activity. At the
complex stage, word meanings as perceived by the child refer to the
same objects the adult has in mind which ensures understanding
between child and adult, but the child thinks the same thing in a
different way, by means of different mental operatlions. Verbal
Intercourse is a powerful factor In the development of the child’s
concepts. It is not until the child reaches a certain level of
sophistication or conceptuallzation of concepts and language, that
he/she could be expected to generallize a highly semantic type of
intervention to other than the experimental and specific situation in
which he/she learned it. This appears to be the problem in the
self-instruction training literature in that researchers providing
the instructions assume that the words have the same meaning for all
the children without considering the language developmental

iimitations of the chlld.
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The last stage of concept formation requires the ability to
abstract, to single out elements, and to view the abstracted elements
apart from the totality of the concrete experience in which they are
embedded. Only the mastery of abstraction, combined with advanced
complex thinking enables the child to progress to the formation of
genuine concepts. The decisive role in this proﬁesé Is played by the
word deliberately used to direct all the past processes to advanced
concept formation.

Even the adolescent may encounter an obstacle when he/she tries
to apply a concept that he/she has formed in a specific situation to
a new set of circumstances. The adolescent will form or use a concept
quite correctly in a concrete situation but will find it difficult to
express that concept In words and the verbal definition will, In most
cases, be much narrower than might have been expected from the way
he/she used this concept. This more advanced use of words and the
more mature use of language aids the child in understanding of the

language and the concepts used by adult.
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The lliterature on problem-solving behaviors and methodoiogy Is
voluminous but certain central themes remain prominent. One such
theme is the value of the generalizability of problem-solving
strategies (Greeno, 1979; Newell, 1979). Numerous researchers and
authors have outlined heuristics for aiding the generalizability of
problem-solving strategies (Borkowski & Cavenaugh, 1979; Brown, 1978;
Brown, Campione, & Murphy, 1977). In recent years, cognitive
self-instruction strategies have proven effective in aiding the
student to focus, direct, adapt, and implement problem-soiving
methodology through a series of self-mediating statements
(Meichenbaum, 1977; Meichenbaum & Goodman, 1971).

The basis and origins of self-instructions are derived from the
developmental work of Vygotsky (1962) and Luria (1961). Vygotsky and
Luria’s work emphasized the interrelationship of thought and language
and its effects on development. They hypothesized that aspects of
speech particularly "internal speech" develop control and help
regulate behavior. Meichenbaum (1971) incorporated this concept and
developed a treatment whereby he provided and taught children to
"self-instruct" themselves to gain control over overt behavior.

Self-instruction training has proven effective with a number
of populations such as with children who are retarded (Burgio,
Whitman, & Johnson, 1980; Leon & Pepe, 1983), emotionally disturbed

(Swanson, 1985), hyperactive (Douglas, Parry, Morton, & Garson, 1976)
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and “normal" children (Schiesser, Meyers, & Cohen, 1981), as well as
with numerous target behaviors such as simple motor movements (
Meichenbaum & Goodman, 196%9a), delay of gratification (Hartig &
Kanfer, 1973), psychometric measures (Meichenbaum & Goodman, 1971),
and on-task performance (Bornstein & Quivillon, 1976).
Self-instruction training has proven most effective with children who
display deficient task performances (Genshaft & Hirt, 1980; Schunk &
Rice, 1983; Snyder & White, 1979) and particularly effective in
modifying the response pattern of impulsive children (Meichenbaum &
Goodman, 1969; Kendall & Finch, 1976; Palkes, Stewart, & Freedman,
1971; Palkes, Stewart, & Kahana, 1968). Researchers investigating the
response pattern and "cognitive tempo" of impulsive children (Kagan,
1966; Weithorn & Kagan, 1977, 1979, 1984) have noted that the failure
of impulsive children to use verbal mediation may be a factor in
their poor impulse control and their concomitant poor performance on
many academic tasks. While results proved effective in modifying
impulsives responding on psychometric measures, other studles
investigated their responsiveness to more academically oriented tasks
(Bryant & Budd, 1982; Genshaft & Hirt, 1980; Robin, Armel, & 0O’Leary,
1975). Results for generalization, however, remain inconsistent and
equivocal (Friedling & 0’Leary, 1979; Meichenbaum & Asarnow, 1979;
0’Leary & Dubey, 1979). Hobbs et.al.(1980) noted that the fallure of
the studies to obtain generalization may have been due to failure to
program treatments for generalization as well as fallure to consider
subject characteristics and limitations. Copeland (1981) also

emphasized the importance of considering subject variables in
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cognitive self-instructlion training.

Both subject and treatment variables were investigated as to
their effects on the ability to generalize self-instruction training.
Results Indicated the need to design the instructional package for
the particular subjects, that ls, employing strategles with younger
children requiring more expliclt and concrete instructions and with
older children more general broad instructions applicable to a number
of problem solving situations (Kendal & Wilcox, 1980; Mischel &
Patterson, 1976; Patterson & Mischel, 1976). Results for
generalization, however, remained equivocal and reseachers began
investigating the cognitive developmental level of the child
employing the instructions as age is an inexact measure of cognitive
ability (Cohen, Schleser, & Meyers, 1981; Wasserman, 1983). Results
indicated that cognitively less mature children did best with
gpecific instructions, and cognitively more mature chiidren were able
to utilize general, conceptual instructions (Nicol, Cohen, & Meyers,
1982). While there was evidence for generalization in these studies
the results were not overwhelming. A very lmportant aspect of this
study was that similar effects were demonstrated on nondysfunctional
children as had been found with children who displayed deficlient
performances. While substantial generalization effects were
demonstrated when the cognitive developmental status of the child was
considered, the specific dimensions of the “"cognitive developmental®
status that influenced generalization were vague and not clearly
dellneated.

Greater generalizability was indicated in thoge studies that
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provided the opportunity for greater compatibillty between the
subject and the language of the instruction (Douglas, et.al., 1976;
Snyder 3 White, 1979). Other studies that directed the students to
discover a generalized self-instruction plan also resulted in
improved generalization findings (Schlesser, Meyers, Cohen, &
Rodrick, 1984). The greatest generalization was demonstrated when the
cognitive developmental capibilities were considered and the
instructions provided were compatible with the language of
deficiently performing children (Schlesser, Meyers, Cohen, &
Thackway, 1983; Thackwray, Meyers, Schiesser, & Cohen, 1985).
Researchers investigating subject variables in cognitive
self-instruction training have noted that language development and
verbal ablllty'may play an important role in maximizing the effects
of self-instruction training (Copeland, 1981; Copeland & Hammill,
1981). This idea is consistent and inherent in the theory underlying
self-instruction methodologies.

Luria (1981) and Vygotsky (1978) similarly noted that language
develops over a period of time initially being more literal and
concrete and gradually emerging and becoming more complex and
conceptual. Vygotsky (1978) noted that although children use and
mimic the words of adults, the child’s thinking is not similar to all
forms of adult intellectual activity. It is not until the child
reaches a certain level of sophistication or conceptualization that
he/she would be expected to generalize a highly semantic type of
intervention to other than the specific situation in which he/she

learned it. The level of language development may be the contributing
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cognitive developmental factor that effects the ability of children
to generalize self-instruction training, since the theory itself is

based on the interrelationship of language, thought, and behavior.

The Study

The present study examines the relationship of language
development on the generalizability of self-instruction training with
children. It compares the effects of a general-content
self-instruction format and a didactic general-problem solving format
on academic task performance. It further investigates the
differential effects of treatment along the impulsive-reflective
dimension. The study attempts to demonstrate that children with
higher levels of language development and proficiency are more apt
to, and capable of generalizing a semantically based intervention
such as self~-instruction. The study further attempts to demonstrate
the differential effects of training on the generalizability of
self-instruction training with children along the
reflective-impulsive dimension.

Sixty children aged 9-10 from fourth grade classes were selected
and randomly distributed into one of three treatment groups. The
three experimental groups were as follows: general-content
self-instruction group, general didactic problem-solving group, and
the attention control group.

All subjects were administered two aptitude tests prior to

treatment which served as the continuous independent variables. They
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received the TOLD-I (Test of Language Development - Intermediate) to
measure language maturity and development, and the MFFT (Matching
Famllar Floures Test) to measure relatlve Impulsivity-refiectivity.
The dependent variables were subjects performance on the PIAT
(Peabody Individuallized Achlievment Test), which served as the
general ized dependent measure, and the SIT (Spécific Training Test),

which served as the speclfic dependent measure.
Data Analysis

Data were analyzed using multiple regression analyses with two
continuous aptitude variables, one of language development (TOLD-I),
and one along the continuum of impulsivity-reflectivity (MFFT). The
dependent variables were the generalized dependent achievement
measure (PIAT) and the specific training dependent achievement
measure (STT), with their respective pre-tests serving as the
covariates. The analyses examined the separate and combined
contributions of the continuous aptitude varlables in an attempt to
determine the existence of an aptitude-by-treatment interaction, and

significant group differences.
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METHOD

Subjects

The subjects consisted of sixty children, thirty boys and thirty
girls, between the ages of nine and ten years who were selected from
fourth grade classes in a regular public elementary school. The
school is located in a low to middle class integrated neighborhood in
the Northeast section of the Bronx, in New York City. The children
were of mixed ethnic background with about forty percent being Black,
forty percent Caucasian, fifteen percent Hispanic, and five percent
other than the above. All children were performing on or about grade

level as ascertained through informai teacher estimates.

Independent Varlables

The TOLD-I, Test of Language Development, Intermediate Level,
was administered prior to treatment and served as the Independent
variable of lanquage development. The TOLD was developed by Hammill
and Newcomer (1978). The TOLD’s three principal uses are: (1) to
identify children’s language proficiency compared to their peers; (2)
to determine children’s specific strengths and weaknesses in language
skills; (3) to serve as a measurement device in research involving
language behavior. The design of the test incorporates linguistic

features such as phonology, syntax, morphology, and semaﬁtics, as
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well as linguistic systems usually dichotomized into listening
(receptive) versus speaking (expressive). The language systems of
speaking and listening represent the manner in which language is used
and understood. The two-dimensional model of language structure, that
of lingulstic systems and features, are used to generate the subtests
of the TOLD.

The TOLD-I model generates five subtests that have been
validated as being primarily a listening or speaking task and as
measuring some aspect of syntax or semantics. The subtests are:

1) Sentence Combining (SC) - this is a twenty-five item subtest
integrating elements of both listening and speaking ability, but
considered primarily a speaking task, where the chlild must form one
compound or complex sentence from two or more simple sentences said
by the examiner.

2) Characteristics (C) - this fifty-item subtest is primarily a
listening task requiring the child to determine the truth of simple
statements that are spoken by the examiner.

3) Word Ordering (WO) - this twenty-item subtest integrates both
listening and speaking ability primarily considered a speaking task
where the examiner says a series of randomly ordered words and the
child has to reorder them to form a complete, correct sentence.

4) Generals (G) - this twenty-five item subtest is essentially a
speaking task although some listening ability is required. On this
test the child must tell how three words spoken by the examiner are
alike.

5) Grammatic Comprehension (GC) - this forty-ltem subtest primarily
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involves listening abillity. It measures the child’s abllity to
recognize Incorrect grammar In spoken sentences.

Subtests are then grouped in accordance with common features or
systems to generate five composite language quotients:

1) syntax combines SC+W0+GC

2) semantics combines CH+GL

3) gpeaking combines SC+W0+GL

4) listening combines CH+GC

5) total spoken language combines all five subtests.

The TOLD-I is used to measure the language skills of most
children between the ages of 8-6 and 12-11 years. The TOLD-I is a
norm-referenced test with established reliability and validity.
Hammiil and Newcomer (1982) present the rellabllity data In the form
of internal consistency, stability, and standard error of
measurement. Measures of internal consistency revealed coefficients
greater than .80 for all measures using coefficient alpha, suggesting
good internal reliability. Stability reliability revealed Pearson
product-moment coefficients exceeding .80 suggesting the Told-I is a
stable instrument. The standard error of measurement is reported to
be quite small and stable across age levels. Hammill and Newcomer
(1982) pregsent data for content, construct, and criterion-related
validity. Content valldity was judged by a group of professionals in
the field who rated the content of the subtests to be consistent with
the constructs and the model of language presented in the test.
Construct validity is reported as adequate as the test demonstrated

that the scores are age related and the subtests highly interrelated.
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Criterion-related validity indicates correlations of .83 when
compared to another measure of spoken and written language.

The MFFT, The Matching Familiar Figures Test, was developed by
Kagan (1965) and is used to determine the relative
impulsivity-reflectivity dimension of an individual. The test
involves the presentation of a stimulus flgure, the standard, and
simllar varlants only one of which ls exactly the same as the
standard. There are twelve items on the test from which two scores
are collected: a latency score which is computed as the mean reaction
times to the first response, and an error score which |s the total
number of errors across all twelve ltems. Cognitively impulsive
children in grades 1-4 have a mean response time between four and ten
seconds and make about fifteen to twenty errors. Refiective children
have a mean response time between thirty to forty seconds and make
between two to six errors (Kagan, 1966). The critical variables
scored are response time to the child’s first answer and the total
number of errors across the twelve item test. Impulsive children
typicaily respond quickly with many errors and reflectives are

children who show longer latencies but fewer errors (Kagan, 1966).

Dependent Variables

The PIAT, Peabody Individualized Achievement Test (Dunn and
Markwardt, 1970) was administered to provide a wide-range screening
measure of achievement and served as the generalization measure. The

test was administered pre and post-training with the pre-test serving
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as the covarliate. It is an individually adminlistered, norm referenced
test that includes five subtests: Math, Reading Recognition, Reading
Comprehension, Spelllng, and General Information. The test also
vields a general achlevement measure. The Mathematics subtest
consists of 84 multiple-cholice items with four options for each item
which tests skills ranging from readiness to high school. The Reading
Recognition subtest contains 84 items that range from pre-school to
hligh school levels selected from vocabulary llsts of baslc reading
series. The Reading Comprehension subtest contains 66 items
consisting of a passage that the subject reads and then four
illustrations from which he/she selects the best representative
illustration. The Spelling subtest contains 84 multiple-choice items
ranging from kindergarten to high school levels which were selected
from a cross section of spellers and language textbooks. The General
Information subtest contalns 84 questlons pertalnlng to science,
social studies and the arts. Items are read to the subjects and are
answered orally.

The PIAT is an untimed power test with items arranged in order
of difficulty; this permits the examiner to administer only those
items that can be completed by the subject. It uses a basal and
ceiling criteria to determine the beginning and ending points.
Standarization sample was 2,500 students from mainstream public
schools throughout the continental United States. Reliability is
reported in terms of test-retest reliability coefficients using
Pearson product-moment correlations. The resultant reliability

coefficients resulted in a median coefficient of.78. Content validity
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is reported as adequate due to the rigorous item selection in the
development of the PIAT which included an extensive review of
curriculum material, and consultation with curriculum experts.
Concurrent validity indicates an overall product-moment correlation
coefficient of .58 with another measure of scholastic aptitude.

The STT (Specific Training Test) is a test.designed to measure
the specific effects of training. It iIs comprised of one unit, twenty
items, of the ‘Using the Context’ workbook, the training material
utlllized during the training sesslons. It was adminlstered pre and

post training.

PROCEDURE

All the children participated in eleven forty-minute sessions
over a three month period. The duration and number of sessions was
based on prior studies investigating the effects of
cognitive-behavioral interventions on academic achievement, in which
treatment ranged from four sessions for four weeks (Schleser, 1983),
to sixteen sessions in eight weeks (Genshaft, et. al., 1980), to two
sessions (Leon & Pepp, 1983), with varying degrees of success. The
first session was for the administration of the TOLD, the independent
variable of language aptitude, and the MFFT, the other continuous
aptitude variable. The second session was for the administration of
the PIAT, the dependent varlable, as well as the speciflic tralning

test. The sixty children were randomly distributed into one of three
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treatment groups with an equal number of boys and girls represented
in each group. The three groups were: 1) General Self-Instruction,
(2) General Problem Solving, and (3) Attention Control group. After
the two Inlitial testing sessions the children participated In eight
training sessions during which the children practiced their
respective training on the training materials provided. When the
eight sessions of training were completed they were readministered
the PIAT and a Specific Training Test (Using the Context) to
determine each child’s growth in response to the treatment provided.
The same form of the PIAT was used although a different unit of the
"Using the Context" was used at posttest.

The PIAT and the Specific Training Test (STT) were administered
by two Educational Evaluators, and the TOLD-I administered by two
Speech and Language Evaluators. Both tests were administered
according to the standards and instructions set forth in the manuals.
The MFFT was administered by a fourth year doctoral student trained
in the administration of psychometric measures. All testing and

training was conducted in private offices in the school.

Training Materials

Reading and math worksheets that are part of a fourth grade
curriculum served as the training material during treatment. Reading
worksheets used were from the Barnell Loft Ltd., Specific Skill
Series,'titles "Using The Context" and "Getting the Facts". 1In

"Using the Context" the typical format consists of reading short
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passages and answering questlons based on the context clues contained
in the paragraph (see Appendix A). In "Getting the Facts " the
format consists of reading a paragraph and then scanning the passage
to answer questions based on facts contained in the selection (see
Appendix B). Math worksheets were selected from the Houghton'and
Mifflin Series and corresponded to the current topic being reviewed
in class and deemed appropriate by the classroom teacher (see
Appendix C). It focused on a wide array of math probiems.

The utilization of this naturalistic training material was used
to enhance the meaningful nature of the treatment in helping the
child recognize the relevance of the training and apply it to
familiar situatlons and problems. Similar use of naturalistic
worksheets was found in Bryant and Budd (1983); they concluded it
proved to be more purposeful and useful, having more meaning for the

students.

Training

There were twenty children in each of the three experimental
groups: general content self-instruction group, a general
problem-solving didactic group, and an attention control group. Each
of the experimental groups met for a total of eight sessions of
training. Each group of twenty was broken down into four groups of
five in order to make training more relevant and manageable, and to
enable the students to learn by watching the modeling of each of

their peers. Kendall and Wilcox(1980) utilized and found effective



58

small group instruction for cognitive-behavior therapy so that
vicarious learning is fostered by watching a peer with whom the
student more readily identifies.

The self-instruction groups received training that follows the
self~instruction procedures adapted from Meichenbaum & Goodman
(1971). The five-step procedure 1s designed to promote gradual
internalization of instructions through modeling, active rehearsal
and involvement. First, the trainer models task performance and talks
out loud while the child observes (Cognitive Modeling). Second, the
child performs the task while the trainer says the instructions out
loud (External Guidance). Third, the child performs the task while
instructing him/herself out loud (Overt Self-Instruction). Fourth,
the child performs the task whispering the self-instructions (Faded
Rehearsal). Fifth, the trainer performs the task using covert
self-instructions with pauses and behavioral signs of thinking (i.e.,
stroking beard or chin). The child then performs the task using
covert self-instructions (Covert Self-Instructions). The entire
procedure was presented during the initial sessions and was repeated
for each member of the group. The children, therefore, not only
observed the trainer, but also watched their peers.

The composition of the seif-instruction package was constructed
to include the four components proposed by Melchenbaum (1971). They
are: task relevant statements that identify and define the problems,
self-guiding statements to plan an appropriate strategy and problem
approach, self-monitoring statements that serve to focus attention

and evaluate progress, and self-reinforcing statements to reward
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correct performance.

General-Content Self-Instruction

The general-content self-instruction package contained five SI
statements that are geared to provide a broad problem-solving
approach. The general content instructlons were adapted from
Schlesser et.al. (1981), and Ferrigno, Wasserman, and Fish (1984) who
gimilarly investigated the effects of general-content
self-instructions. The instructions were as follows:
1> problem definition ¢(i.e. What do I have to do)

2) problem approach (l.e. What are the possibilities)
3> focus attention (i.e. Focus and concentrate)
4) response guldance (i.e. Choose an answer)
5) self-reinforcing (i.e. Good job)
The instructions did not vary and were utilized for the

appropriate training task of the day.

Ceneral Didactic Problem-Solving Group

The general didactic problem-solving package contained the same
general problem-solving information contained in the
self-instructional package but was worded in the second person with
no active nor covert rehearsal. No self-instruction training nor any

self-reinforcing statements were included. The students were
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instructed as to the use of the general probiem-solving steps in
solving the training tasks, and the applicabllity of the steps in

solving other tasks.

The attention control group met with the experimentor the same
number of times as the other treatment groups but did not receive any
self-instruction training nor problem-solving strategies. They
performed the same assigments as the other two groups but received
only the specific instructions they are normally given by the teacher

in the classroom.

A reliabllity check to determine if the training of the
gelf-instruction group and the general problem-solving group were
suffiently dissimilar In content but similar in format was conducted
by tape recording selected sessions. Sessions 2, 4, and 6 were taped
for both the self-instruction and general problem-solving groups. The
tapes were judged by an independent qualified psychologlist familiar
with cognititve-behavioral modification and it was determined that
the tralning was separate yet equal In the quality and gquantity of

their presentations.
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ing S

The first of eight training sessions involved the development of
rapport between the trainer and the students and incorporated a
discussion regarding academic tasks and improving performance. The
self-instruction procedure was introduced wlth.the.trainer reviewing
the self-instructional steps. The second and third sessions
incorporated the use of,and practice in using the self instructions
on the first reading task, ‘Using the Context’. During the third
session, the children worked independently and were encouraged to use
the self-instructions on the reading task. The forth and fifth
sessions incorporated the use and practice of the self-instructions
to another reading task,’Getting the Facts’. Similarly the children
were encouraged to use the SI as they independently completed their
reading assignment during the fifth session. The sixth and seventh
sessions focused on the application of the self-instruction treatment
on the math worksheets. The eighth session ended with a discussion
about how the self-instruction tasks are applicable to a number of
different tasks. The corresponding sessions for the general
problem-solving group began with the presentation of the general
problem-solving steps and application of the steps in their approach
to the same training material. The GPS steps however did not
incorporate any active rehearsal nor self-reinforcing statements and
were worded in the second person. A more detalled procedure of the
specific training for each group is Included in the Appendix D.

Students in both the self-instruction and general problem-solving
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groups were asked at the end of their performances on each of the
dependent measures, the PIAT and the STT, to honestly state whether
or not they had used their individual training during their
performances.

Post-Tests

Following training all groups received a post-test

administration of the PIAT to determine improvement in achievement.
The PIAT served as the generalized dependent measure as both the
format and the specific skills required on the PIAT subtests differed
from those used during training. The PIAT performance was evaluated
for a general achievement improvement utilizing thé post-grade total
which is the most reliable measure on the PIAT. The post-grade total
was determined by combining the scores of the five individual
subtests, Two of the subtests on the PIAT were similar to the tasks
used in training but different in format and the specific skills
required in obtaining the correct answers. The other three subtests
used in the computation of the post-grade total were not related to
the training except that they were academic tasks.

Post-test administration of the ‘Using the Context’ workbook was
given as the Specific Training Test (STT) to determine the specific
training effects on the training material. This sgerved as the

specific dependent measure.
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Data Analysis

Data were analyzed using a multiple regression analysis with two
continuous aptitude variables and one categorical treatment variable.
The regression analysis was used to examine the separate and combined
contribution of the continuous and categorical variables on the
criterion to examine the existence of an aptitude-by-treatment
interaction between the continuous aptitudes and the treatments. The
aptitudes considered were the degree of language development as
measured by the TOLD-I, and the relative degree of
impulsivity-reflectivity as measured by the MFFT. The mean latency
time was computed for each subject and was used as the measure of
impulsivity/reflectivity as this is the most reliable and consistent
measure of impulsivity (Kagan, 1965). Mean latency time is computed
by taking the total initial response time for all cards presented,
and divide them by twelve. The categorical treatment variable
contains three levels of instruction: a self-instruction group; a
general problem-solving group; and an attention control group. The
dependent variables are general academic achlevment as measured by
the PIAT, and specific academic achievement as measured by the
Specific Training Test (STT) with the respective pre-tests serving as

the covariates.
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Hypotheses

1) The General-Content Self-Instruction Group will show a significant
Increase on the dependent generallzed measure (PIAT) compared to the
other experimental groups.

2) The General-Content Self-Instruction Group will show a significant
increase on the specific dependent measure (STT) compared to the
other experimental groups.

3) The General-Content Self-Instruction training group-who display
higher levels of language development will show the greatest increase
on the generalized dependent measure (PIAT) compared to the other
treatment groups.

4) The General-Content Self-Instruction group who display higher
levels of language development will show the greatest increase on the
specific dependent measure (STT) compared to the other groups.

5) The General-Content Self-Instruction group who score high for
impulsivity will show significant post treatment gains on the

general ized dependent measure as compared to the other groups.

6) The General-Content Self-Instruction group who score higher for
impulsivity will show significant post treatment gains on the
gpecific dependent measure (STT) compared to the other groups.

7> There will be an Interactive effect with the chliidren who display
the higher levels of language and impulsivity demonstrating the most
significant gains on the generalized dependent measure (PIAT) with

self-lnstruction training.
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8) There will be an interactive effect with the children who display
high levels of language and impulsivity demonstrating the most
gignificant gains on the specific dependent measure (STT) with self

instruction training.

In hypothesis 1-2 the overall effects of the treatment groups were
tested with the PIAT pretest serving as a continuous independent
variable In H-1 and the STT pretest scores serving as the continuous
variable in H-2. Analysis of covariance was conducted to test overall
treatment effects on the dependent measures with the respective
pretests serving as the covariates. Post hoc comparisons were
conducted by computing the difference between the slopes (b’s) to
determine specific group differences (Pedhazur, 1973). Analyses
examined the amount of variance explained in the dependent variables
(H-1 = Post PIAT, H-2 = Post STT) by the independent categorical
variable (group membership) when pretest scores are covaried out. It
was predicted that the SI training would improve performance on both
of the dependent measures over and above the increases expected on
both the GPS and ATTC groups.

In hypothesis 3-4, language development (TOLD-I) and PIAT
pretest (H-3) or SIT pretest (H-4) were the contlnuous independent
variables with PIAT posttest (H-3) or STT posttest (H-4) as the
dependent variables. Group membership was the categorical independent
variable dummy coded for three groups. (SI = 1, GPS = 0, ATTC = 0 on
dummy variable 1; SI = 0, GPS = {1, ATTC = 0 on dummy variable 2).

Stepwise regression analyses was conducted to test for homogeneity of



66

siopes and tested for the interaction between continuous aptitude
variables (TOLD) and categorical treatment groups on the dependent
variables (H-3 = PIAT post, H-4 = STT post) after respective pretests
had been covarled out. It was predicted that children displaying
higher levels of language in the SI group would display the greatest
gains on the dependent measures as compared to the other groups.

For hypothesis 5-6 impuisivity-reflectivity (MFFT) and PIAT
pretest (H-3) or STT pretest (H-4) were the continuous independent
variables with PIAT posttest (H-3) or STT posttest (H-4) serving as
the dependent variables. Group membership was the categorical
independent variable with two dummy coded variables used to represent
membership in three groups. A stepwise regression analysis was
conducted to determine homogeneity of slopes and to test for an
interaction between the continuous aptitude variable (MFFT) and the
categorical treatment group variable on the dependent variables after
the pretests were co-varied out. It was predicted that children who
display higher levels of impulsivity will show the greatest gains on
the dependent measures compared to the other groups.

Hypothesis 7-8 tested for the presence of an lnteractlion between
the continuous aptitude variables of language development (TOLD-I)
and impulsivity (MFFT) on the dependent measures of posttest PIAT
(H-7) and posttest STT (H-8) with thelr respective pretests co-varied
out. Group membership was the categorical independent variable with
two dummy coded variables used to represent memberhip in the three
groups. A stepwise regression analysis was conducted to determine the

presence between of an interaction between the two aptitude variables
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on the dependent variables after the pretest scores had been
co-varied out.

The variables in the regression equation for each hypothesis are
listed below.

Hypotheses 1-2
y dependent: PIAT (H-1), STT (H-2)

x-1 PIAT pretest (H-1), STT pretest (H-2)
x-2 dummy variable 1: SI=1 GPS=0 ATTC=0
x-3 dummy variable 2: SI=0 GPS=1 ATTC=0
x-4 Pretest X (x-2)
x-5 Pretest X (x-3)

Hypotheses 3-4

y dependent: PIAT (H-3), STT (H-4)
x-1 PIAT pretest (H-3), SIT pretest (H-4)
x-2 dummy variable 1: SI=1 GPS=0 ATTC=0
x-3 dummy variable 2: SI=0 GPS=1 ATTC=0
x-4 TOLD-1
x-5 TOLD-I X (x-2)
X-6 TOLD-I X (x-3)

Hypotheses 5-6
y dependent: PIAT (H-5), STT (H-6)
x-1 PIAT pretest (H-5), STT pretest (H-6)
X-2 dummy variable 1: SI=1 GPS=0 ATTC=0
x-3 dummy varlable 2: SI=0 GPS=1 ATTC=0
x-4 MFFT
x-5 MFFT X (x-2)

x-6 MFFT X (x-3)



Hypotheses 7-8

4
x-1
x-2
x-3
x-4
x-5
X-6
x-7
x-8
x-9
x-10

x-11
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dependent: PIAT (H-7), STT (H-8)

PIAT pretest (H-7), STT pretest (H-8)
dummy varliable 1: SI=1 GPS=0 ATTC=0
dummy variable 2: SI=0 GPS=1 ATTC=0
TOLD-1I

MFFT

TOLD-I X (x-2)

TOLD-I X (x-3)

MFFT X (x-2)

MFFT X (x-3

TOLD-I X MFFT X (x-2)

TOLD-I X MFFT X (x-3)
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Results

Table 1 contains the pretest means and standard deviations for all
three groups (see Table 1). An analysis of varlance indicated
significant group mean differences on the pretest of the PIAT
(Pregrdtl) between groups. No pretest differences are indicated on
the pretest of the Specific Trainlng Test (Prestt), the aptitude of
language development (TOLD-1), or the aptitude of impulsivity
(Mfftmit). Analyses of Covariance were conducted on the posttest
measures for all eight hypotheses to statistically control for
individual group differences by covarying out the effects of the
pretest from the posttest, thereby eliminating any pretest
differences.

In Table 2 the results of the analysis of covarlance are presented
for Hypothesis 1 which tested for overall group treatment effects on
the generalized dependent variable, the post-grade total of the PIAT,
with the pretest serving as the covariate (see Table 2). In the
stepwise regression analysis for Hypothesis 1 with the PIAT as the
dependent measure results indicated that the pretest of the PIAT
explained a significant amount of variance demonstrating the
advigibility of covarying out the pretest for this and subsegquent
analyses in which the PIAT was used (H3, H5, B7>. The analysis
indicated significant group differences and a group by pretest
interaction. Group differences were significant with an F value of
12.42 and a p of .0001, while the interaction was significant with an

F value of 3.30 and a p of .0441. Caution must be taken in
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interpreting group differences as the interaction suggests that the
differences may not exist at all points along the regression lines.

Figure 1 graphically depicts the separate regression equations
and lines for Hypothesis 1 with group differences shown by different
intercepts (see Figure 1).

Group differences for pairwise comparisons are presented in Table 3
with the table of adjusted means used in the computation of pairwise
comparisons presented In Table 4 (see Tables 3 and 4). Post-hoc
pairwise comparisons of specific group differences were analyzed by
testing differences between slopes (Pedhazur, 1973). As shown in
Table 3, for Hypothesis 1 there is a significant group difference
between group Gl1, the self-instruction group (SiI), and both groups,
G2, the general problem-solving group (GPS) , and G3, the attention
control group (ATTC).

In Tabie 5 the resuits of the analysis of covariance are
presented for Hypothesis 2 which tested for overall group treatment
effects on the specific training measure, the posttest of the
Specific Training Test, with the pretest serving as the covariate
(see Table 5). In the stepwise regression analysis for Hypothesis 2
with the Specific Training Test (STT)> as the dependent measure
results indicated that the pretest of the STT explained a significant
amount of variance demonstrating the advisibility of covarying out
the pretest for this and subsequent analyses in which the STT was
used (H4, H6, H8). The analysis revealed significant group treatment
differences which indicates that Hypothesis 2 was supported. There

was no treatment by covariate interaction.
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As shown in Table 3, for Hypotheis 2, significant group
differences exist between group G1 (the self-instruction group) and
group G3 (the attention control group). There is no significant
difference between group Gi (the self-instruction group) and group G2
(the general problem-solving group).

In Figure 2 separate regression equations and lines are graphically
presented for Hypothesis 2 (see Figure 2). The group regression
slopes are paralliel as there is no significant interaction, and
geparate intercepts were used to reflect the significant group
differences.

In Table 6 the results of the analysis of covariance for the
stepwise regression analysis is presented for Hypothesis 3 which
tested for the interaction of the language aptitude (TOLD-I) and the
treatments, on the generalized dependent variable, the post-grade
total of the PIAT, with the pretest of the PIAT serving as one of the
covariates (see Table 6). In the stepwise regression analysis for
Hypothesis 3 group differences were significant with the PIAT as the
dependent measure. There was no aptitude (TOLD-I) by treatment
interaction (ATI)>, and Hypothesis 3 was not supported. In Table 3,
Hypothesis 3, significant group differences are indicated between
group GI (the self-instruction group) and group G2 (the general
problem-solving group), as well as between Gi and G3 (the attention
control group).

Figure 3 graphically represents separate regression equations
and lines for Hypothesis 3 (see Figure 3). The group regression

slopes are parallel as there is no ATI, and separate intercepts were
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used to represent significant group differences.

In Table 7 the results of the analysis of covariance for the
stepwise regression analysis for Hypothesis 4 is presented which
tested for the interaction of the language aptitude (TOLD-I) and the
treatments, on the posttest of the specific training test with the
pretest serving as one of the covariates (see Table 7). In the
stepwise regression analysis for Hypothesis 4 the aptitude (TOLD-I)
and group differences were significant with the STT as the dependent
‘measure. There was no aptitude (TOLD-I) by treatment interaction
(ATI)> and Hypothesls 4 was not supported. As shown In Table 3, for
Hypothesis 4, significant group differences are indicated between
group Gi (the self-instruction group) and group G3 (the attention
control group). No other group differences were signiflicant.

Figure 4 graphically represents the separate regression equations
and lines for Hypothesis 4 (gee Figure 4). The group regression
lines are parallel as there is no ATI and separate intercepts were
used to reflect significant group differences.

In Table 8 the results of the analysis of covariance for the
stepwise regression analysis is presented for Hypothesis 5 which
tested for the interaction of the aptitude of Impulsivity (Mfftmlt)
and the treatments, on the generalized dependent measure, the
post-grade total of the PIAT, with the pretest serving as one the
covarjates (see Table 8)>. In the stepwise regression analysis for
Hypothesis S5 aptitude (Mfftmit) and group differences were
significant with the PIAT as the dependent measure. There was no the

aptitude (Mfftmlit) by treatment interaction (ATI) and Hypothesis 5
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was not supported. As shown in Table 3, for Hypothesis 5, significant
group differences are indicated between group G1 (the
self-instruction group), and group 2 (the general problem-solving),
as well as between G1 and G3 (the attention control group).

Figure 5 graphically represents separate regression equations and
lines for Hypothesis 5 (see Figure 5). The groﬁp régresslon slopes
are parallel as there is no ATI, and separate intercepts were used to
represent significant group differences.

In Table 9 the results of the analysis of covariance for the
stepwise regression analysis is presented for Bypothesis 6 which
tested for the interaction of the aptitude of impulsivity (Mfftmlt)
and the treatments, on the posttest of the specific training test
with the pretest serving as one of the covariates (see Table 9). In
the stepwise regression analysis for Hypothesis 6 group differences
were significant with the STT as the dependent measure. There was no
significant aptitude (Mfftmit) by treatment interaction (ATI) and
Hypothesis 6 was not supported. As shown in Table 3, for Hypothesis
6, siagnificant group differences are Indicated between group Gi (the
gelf-instruction group’), and group G3 (the attention control group).

No other group differences were significant.

Figure 6 graphically represents the separate regression equations
and lines for Hypothesis 6 (see Figure 6). The group regression
lines are parallel as there is no ATI and separate intercepts were
used to reflect significant group differences.

In Table 10 the results of the analysis of covariance for the

stepwise regression analysis is presented for Hypothesis 7 which
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tested for the interaction of both aptlitudes, language development
(TOLD-I> and impulsivity (Mfftmlt), and the treatments, on the
generalized dependent variable, post-grade total of the PIAT, with
the pretest serving as one of the covariates (see Table 10). In the
stepwise regression analysls for Hypothesis 7 the aptitudes (TOLD-I,
Mfftmit), and group differences were significant with the PIAT as the
dependent measure. There were no aptitudes (TOLD-I, Mfftmit) by
treatment interaction (ATI) and Hypothesis 7 was not supported. As
shown in Table 3, for Hypothesis 7, significant group differences are
Indicated between group Gi (the self-instruction group), and group G2
(the general problem~solving group), as well as between Gi and G3
(the attention control group).

Figure 7 graphically represents separate regression equations and
planes for Hypothesis 7 (see Figure 7). The group regression slopes
are parallel as there is no ATI, and separate intercepts were used to
represent significant group differences.

In Table 11 the results of the analysis of covariance for the
stepwise regression analysis is presented for Hypothesis 8 which
tested for the interaction of both of the aptitudes, language
development (TOLD-I) and impulsivity (Mfftmit), and the treatments,
on the posttest of the specific training test with the pretest
serving as one of the covariates (see Table 11). In the stepwise
regression analysis for Hypothesis 8 group differences were
significant with the STT as the dependent measure. There were no
significant aptitudes (TOLD-I, Mfftmlt) by treatment interaction

(ATI)> and Hypothesls 8 was not supported. As shown in Table 3, for
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Hypothesis 8, significant group differences are indicated between
group Gi (the self-instruction group), and group G3 (the attention
control group). No other group differences were significant.
Figure 8 graphically represents the separate regression
equations and planes for Hypothesis 8 (see Figure 8). The group

regression planes are parallel as there is no ATI and separate

Intercepts were used to reflect slagnificant group differences.

In Table 3 It ls seen that a number of palrwlse comparisons of
groups proved slgnificant. Each of the odd numbered hypotheses that
utilized the generalized dependent achlevement measure, PIAT,
indicated significant group differences between Gl, the
self-instruction group, and G2, the problem-solving group, as well as
between G! and G3; the attention-control group. For hypotheses in
which the specific dependent variable, STT, was used, significant
group dlfferences were found between Gi, the self-instruction group,
and G3 the attention~control group but not between G1 and G2, the

general problem-solving group.
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Discusslon

The pregent study sought to examine the effects of language
development on the generallzation of self-instructlon training on
academic tasks with regular grade chlildren along the continuum of
impulsivity/reflectivity. The first two hypotheses Investigated the
superiority of self-instruction training as compared to a general
problem-solving training and an attention control group. The
remaining six hypotheses examined the existence of an aptitude by
treatment interaction. The results indicated significant treatment
effects in favor of self-instruction training but did not indicate
any aptitude by treatment interactions, as was predicted.

Self-instruction training proved superior to the attention control
group in all eight hypotheses utilizing both the generalized
dependent variable (PIAT), and the specific training dependent
variable (5TT>. Self Instruction training simllarly proved
significantly better than the general problem-solving training in
which the generalized dependent variable (PIAT) was used but not when
the specific training test (STT) was used as the dependent variable.
Results of prior studles utillzing seif-instruction have been
equivocal In achieving generalization of training. Those studies
reporting generalization have noted some key factors that may have
contributed to the significant effects.

The present study incorporated into its design a number of
variables that were embodied in prior studies that found

generalization of training. Borkowski and Cavenaugh (1979), as well
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as Brown, Campione, and Murphy (1977) have noted that one of the key
elements in achieving generalization from the training task to other
tasks is that the generalization task should share common features
and should require similar processes as those employed in training.
In the present study, the training tasks used were highly related to
the criterion containing common elements between training and the new
tasks. This aided the subjects in gaining valuable experience in the
development of a general strategy construction within the context of
the material trained, to the context of the tasks to be transferred.

In the present study the trainlng utlllized reading and math tasks
which contained components of the task to be transferred, the
achievement test, but the two tasks were not identical in format or
skill demands. The individual was required to modify the form of the
trained strategy to the different forms and problems presented in the
generalization measure. Generalization may be hindered if the
training tasks used are only marginally related to the task to be
transferred to, and if the processes employed in training are not
similar or readily apparent to those processes in the generalization
task.

Results of the present study indicate significant group
differences in favor of the self-instruction training group over the
general problem-solving group and the attention control group on the
general ization measure (PIAT). These results indicate the relative
superiority of the self-instruction training in providing a strategy
that enables children to transfer what they learn from one situation

to another. The self-instruction group (SI) performed better than the
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general problem-solving group (GPS), and the attention control group
(ATTC). Of interest to note, however, is that although group
differences are indicated between the self-instruction and the
attention control group with the Speclfic Training Test (STT) as the
dependent measure, no significant differences between the
self-instruction group and the general problem-solving group were
specifled. In Table 8, It shows that the self-instruction group (G1)
proved significantly better than the problem-solving group (G2) when
the PIAT was the dependent variable. However this was not the case
when the STT was used. One possible® reason for obtaining significant
differences between SI and ATTC, but not between SI and GPS may be
that the GPs training was a more useful strategy as compared to the
ATTC group therefore narrowing the group mean difference between the
SI and the GPS group.

Another possible reason for failure to achieve significant group
differences between the SI group and the GPS group on the STT may be
that the STT did not prove to be an effective dependent measure for
speciflc tralning effects. The scoring of the SIT resulited in a
restricted range of scores that the subject could possibly receive
which would inhlbit the analysis in detecting significant
differences. In viewing the individual performance of the subjects on
the STT, the data indicates that while most children in all groups
showed an increase from the pre-test to post-test administration, the
differece was limited. While the scores ranged from 60 to 100 percent
the only ten possible scores were 60 through 100 in Increments of

five.
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Another key element that may have contributed to the significant
generalization of training effects, other than the inclusion of the
"common elements" factor, was the duration of the training. 1In the
present study training took place over a three month period. Prior
studies that failed to achieve generalization of training indicated
that generalization is more likely to occur whén tfaining takes place
over an extended period of time (Q’Leary & Dubey, 1979). By extending
the training over a three month period, the self-instruction
statements are perceived to be more than merely mechanicat
verbalizations that are uttered covertly. Extending the training
provides the opportunity for the self-guiding statments to become
internallzed so that the subject may automatically employ them in the
future. |

Another major aspect of the results of the present study was that
it pointed out the importance of the active participation and
model ing components of the self-instruction training. The results
indicated relatively greater gains of the self-instruction training
group (SI) which incorporated active involvement and modeling over
the general-problem solving group (GPS) that did not incorporate
those aspects. In the SI group the individual not only observed
others demonstrating the strategy but actively and overtly engaged in
the process themselves. This was one of the major differences
between the SI and GPS groups. While both groups utilized similar
general problem-solving steps, simple recitation and didactic
presentation of the strategy incorporated by the general

problem-solving group may not have been effective in demonstrating
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gignificant gains. The self-instruction training provided the
self-guiding statements that seemed to promote the monitoring,
evaluating, and the analytic processes necessary for the improvement
displayed on the generalized dependent measure. Thus the active
involvement of the child during instruction, defined here as the
overt-to covert rehearsal of the strategy statements appears to be a
critical component of the intervention program.

Meichenbaum and Asarnow (1979) suggested that the active
involvement of the individual should enhance the likelihood of
generalization by facilitating the retention of, and the proper use
of the strategy. From observations of the children employing the
strategies, it seemed that the children benefited from watching each
other perform. They actively participated in correcting each other,
and then demonstrated when each step or statement should be used.
While the SI instructions were initially recited in a playful,
sing-song manner, the children appeared to attend, retain, and
utilize the statements more effectively than the GPS group.
Observations noted during the SI group’s session, that the chllidren’s
lips could be seen moving during the covert stages of the training as
If they were mumbling the statements. Informal observations at other
times during the day noted that the children in the SI group
Initiated and jokingly recited the statements such as when standing
on line during recess, and during lunch time. In contrast during the
sessions with the GPS group, the children seemed less enthusiastic
after the first few sessions as if the novelty of the experience had

worn off. At the end of post-tests, the children in the SI and GPS
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groups were encouraged to honestly state whether they had used the
steps employed In their training on the tasks. Fewer children in the
GPS group reported they had used their strategy (50%) while most of
the children in the SI group (75%) stated they had used the
instructions.

Another variable which may have contributed to the significant
generalization of treatment effects for the SI group over the other
groups was the particular age group selected. Prior research has
indicated that younger, less mature children seem to benefit from
more concrete, explicit instructions and display littie ability to
generalize from one learning task to another. Older more mature
children appear better able to utilize the general conceptual type of
instructons and géneralize training to other situations and other
tasks. Some studies (Schleser, et.al. 1983; Schleser et.al. 1984)
suggested that there is a differential response in the ability to
generalize SI tralning and that it was contingent upon the cognitive
level of the children utilizing the SI training. Schleser et. al.
(1983) hypothesized that the pre-operational childen requlre explicit
instructions and are only able to utilize specific content type
instructions but that the concrete-operational children are better
able to use general content Instructlons and apply them to other
tasks.

The present study demonstrates that children between the ages of
8-10 years who have had the exposure to regular grade school and
social learning experiences are able to benefit from and generallize

self-instruction training to tasks other than those used in training.
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The series of studies by Schleser et. al. (1983,1984), and Nicole et.
al., (1982) investigated the effects of cognitive level, Piagetian
defined, on the generalization of gelf-instruction training. The
present study sought to investigate gpecific aspects of cognitive
development and individual differences that may differentiate between
those who are best able to profit from, utilize, and generalize
self-instruction training.

While the major impetus of the present study was to Investigate
and demonstrate significant subject variables that may help
differentiate better responsiveness to SI training, the results did
not indicate any significant aptitude by treatment interactions
(ATI). Hypotheses 3 through 8 investigated the effects of the
aptitudes of language development, impulsivity, and the interaction
of the aptitudes of language and impulsiviy on the treatments.
Results did not indicate any significant aptitude by treatment
interactions (ATI) on either of the two dependent variables.

Hypotheses 3 and 4 investigated the effects of language
development on the ability to generalize self-instruction training
while hypotheses 5 and 6 investigated the effects of the level of
impulsivity. For Hypothesis 3, the aptitude of language development
(TOLD-1> did not prove significant, but in Hypothesis 4 TOLD-I did
prove significant. This result suggest that TOLD-I explained an
appreciable amount of variance and that language development may be a
useful subject varlable in predicting the effects of generalization
of self-instruction training even though no aptitude by treatment

interaction (ATI) was Indicated in elther Hypotheses 3 or 4. In
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Hypothesis 5, the aptitude of impulsivity (Mfftmit) proved
significant in explaining an appeciable amount of variance again
suggesting it may be a useful subject variable in predicting the
effects of generalzation of self-instruction training, although in
Hypothesis 6, the aptitude of impulsivity was not significant. There
was no aptitude by treatment interaction (ATI) indicated for either
hypothesis 5 or 6.

Hypotheses 7 and 8 investigated the combined effects of the
aptitudes of the language and the impulsivity on the treatments. In
Hypothesis 7, the combination of the aptitude of language development
and impulsivity resulted in explaining a significant amount of
variance, while in Hypothesis 8 the combination of the aptitudes
approached significance. These results again suggest that both
varibles may be important when considering responsiveness to
gself~-instruction training although no aptitudes by treatment
Interactions are indicated for elther Hypothesis 7 or 8. The results
indicate that the aptitudes of language development and impulsivity
did not significantly interact with the treatments. The results for
Hypothesis 1 and 2 indicated that self-instruction training alone is
powerful enough to result in significant changes in achievement, as
measured by the PIAT and the STT, regardless of the level of language
or impulsivity within the range studied.

One of the possible reasons that the aptitudes may not have
gsignificantly interacted with the treatments is that the aptitudes
studied may not have had enough range within the population sampled

to serve as valuable predictors. For the measure of language
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development as measured by TOLD-I the scores could ranage fom 30 to
150 continuously. The range within the population sample studied,
however, was normally distributed between 77 to 107. So while the
language quotients used were normally distributed they may have been
too limited in range thus inhibiting the analyses in detecting any
ATI. The same may be true for the aptltude of Impulsivity within the
population sampled. The range of scores along the continuum of
impulsive to reflective may also have been too limiting with
insufficient variance to differentiate impulsive/reflective
characteristics in interacting with the treatments. Prior studies
which demonstrated significant generalization effects with SI
training with impulsives typically used a clinically or behaviorally
defined “impulsivé" population. The levels of impulsivity may have
been much greater in those studies than the levels within the
"normal” population used in the present study. The limited range of
impulsivity may have inhibited the analysis in demonstrating any
significant aptitude by treatment interactions.

Another reason for the possibie failure to obtain significant
aptitude by treatment interactions may have been due to the small
number of subjects used. Fallure of prior studies to achieve
gsignificant ATI in many areas has often been attributed to the
limited number of subjects used (Cronbach and Snow, 1974). While the
number of subjects used was based on prior studies that demonstrated
slgnificant treatments effects with self-instruction training, the
designs used in those studies were typically factorial designs

utilizing categorical variables and not contlnuous aptitude
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variables. In looking for ATI, using continuous aptitude variables
and a multiple regression analysis, a greater number of subjects
might be required to detect an aptitude by treatment interaction.
While some of the results found in the present study are highly
significant, the results require cautious interpretation with
restrictions on the predictive value of the flﬁdinés. The study
utilized a "normal" population and while the SI training proved
effective with this group, the findings may not be true for chiidren
outgide of the sample studied such as the gifted on the high range,
and the retarded on the low range. The instructions may be too
inhibitive for the gifted who often demonstrate efficient
problem-solving, self~guiding behaviors while for the retarded
population the instructions may be too general and conceptual for
them to benefit. Similarly, the same cautions may hold true for
younger and older children. As prior regearch indicated, younger,
less mature children seem to benefit from more concrete explicit
instruction and, therefore, less able to utilize the general -
conceptual type Instructions. On the other hand children older than
those studied may already be functioning on a covert level of
self-regulation and show little galn with general self-instruction

training.

Educational Implications

That cognitive self-instruction training works even to improve
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well-functioning strategies Is of interest to teachers, curriculum
designers, and counselors. Prior research has typically studied the
effects of self-instruction training with children and adults who
displayed some deficiency or deficit functioning in one or more
areas. The present study points out the efficacy of self-instruction
training in facilitating the performance of those students who are
already performing adequately to make even greater gains. The major
implication that may be drawn from the resuits is that teaching a
general problem solving approach aids In the application of the
specific skills.

Children who possess adequate skills and knowledge are often at
a loss, and perform poorly, when tasks are presented in a different
format than that in which they were initially taught. Teachers often
comment on how poorly children perform on tests even though the
material was covered and the child performed adequately in class. The
reason frequently offered for such discrepant performance is that the
chiid probably wasn’t paying attention during class or during the
test, or he/she must not have studied, or he/she is just a poor test
taker. Possibly another reason is that he knew the material when
presented in his workbook format in class but when problems requiring
similar skills were presented in a novel format he didn’t know what
he had to do, did not select the proper strategy, or did not
adequately evaluate his performance and revise his strategy when
necessary. These aforementioned general problem solving steps are
executive type functions that may be of utmost importance in the

acquisition, transfer, and appllcation of learning.
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General content self-instruction training aids in the ability to
estimate task difficulty, to self-interrogate by asking one-self
questions, to monitor the use of a strategy, and to adjust to the
task demands. These higher level skills that require the selection,
sequence, and evaluation of cognitive strategies can be translated
into sets of self-statements that are teachable, meaningful, and
applicable. This focus on the process of learning and not just the
product of learning may be the antidote for the drill approach too
often the focus in primary education classes.

Another key aspect of the findings of the present study which
has significant educational implications is the role that the active
participation of the learner has in problem solving behavior. The
present study pointed out that mere teaching and recitation of a
general problem-solving strategy wasn’t as effective as the active
engagment and participation of the students. As was noted in informal
observations, the self-instruction group “"played" with the
self-guiding statements, applying them to other non-academic tasks.
This may have helped not only to engrain the memorization and
internalization of the self-statements, but also aided in the
generalization and in the self-guiding process. The use of more
“playful" approaches in teaching the generalization of strategies,
the "what to do’s", can make the learning enjoyable and less
tiresome. The children are more likely to become active willling
participators and incorporators and not just passive receptors.

To aid in the generallzation and transfer of the problem-solving

steps the teacher may present the child with a variety of tasks
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Involvling academic, Interpersonal, and play situations. The teacher
could present the children with the task of ldentifying what the
probiem is, how they would go about solving the task, where the flaws
in the strategy might be, and how they might evaluate the success of
the strategy. Discussions could then center on the process and not
Just the product of the assignment. This study skil]l and problem
solving process could become the focus of education, that is actively
taught, and not merely a by-product passively acquired.

Modeling, role playing, and behavioral rehearsals can provide
useful ways of teaching the same general-problem solving steps
incorporating both active and passive learning experiences. The
model ing of the correct sequence and procedural steps may be very
useful in helping children learn ‘when’ to and ‘what’ to say in
approaching a new task or new situation. Learning may be enhanced
when a child is able to observe not only the adult trainer or teacher
but also their classmates in overtly rehearsing the general
problem-solving steps. Durlng the sessions in the present study the
students seemed enthusiastic about correcting each other, and the
children being corrected seemed more receptive and less embarrassed
when their classmates guided them than when the adult trainer did.
Another method teachers may use to teach general problem-solving
gself-guiding statements is to speak aloud when they solve problems,
and devise plans as when resolving a disciplinary or scheduling
problem. The teachers may enlist the students in those problem

solving dilemmas as well.
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Future research investigating subject variables that can aid in
improving the generalization of self-instruction training could
benefit from the results of the present study. Some of the key
factors that may have contributed to the significant degree of
generalization with the SI training was the extended time in training
and the selection of training tasks. The study pointed out the need
for extended training that may have aided the individual in
incorporating the self-instruction statements. This extended time may
also be necessary for the dependent measures to detect significant
changes due to treatment. Future research should allow adeguate time
for training as well as for the generalization process particularly
when looking for improvement on complex tasks. The other factor that
may have contributed to the successful generalization of training was
the diversity of training tasks. The training on a number of academic
task related to the dependént variabies may have aided the process of
transferring the learning from the tra;ning to the post tests. Future
studies might well incorporate these factors when designing training
programs with chidren. While directions for future research can be
based on the positive asects of the finding, the negative results can
be of equal value.

Similar research investigating aptitude by treatment
interactions with self instruction training should consider modifying
aspects of the aptitude variables used. One problem with both of the
aptitudes used in the present study appeared to be the limited range
in variability on both language development and impulsivity. By

extending the range of these aptitudes the analysis might be better
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able to detect the presence of ATI when one exists. Future studies
might extend the age and the grade levels studied. By extending the
grade levels to Include lower and higher grades, the range of
language development of the chlldren would be increased. Similarly by
including different age groups, the levels of Impulsivity would
increase as studies indicate that younger children tend to be more
impulsive and older ones more reflective.

¥hile increasing the variability in the aptitudes may increase
the possibility of detecting any existing ATI, similarly increasing
the number of subjects used might also considerably increase the
liklihood of discovering ATI. In many ATI studies, the failure to
detect significant interactions has often been attributed to the
smali number used in the study. By increasing the number of subjects
used and increasing the range of the aptitude used, future studies
may discover if subject variables and individual aptitudes make a
significant difference in one’s ability to generalize

self-instruction training.
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APPENDIX D

Script for General Self-Instructions:

Session 1:

Development of rapport: initiation of a discussion about school in
general and school performance. Introduction of general
problem-solving method and self-instruction training: what it is,
what it does, and when it can be used. Visual and auditory review of
self-instruction steps: The steps are: what do I have to do, what are
the possibilities, focus and concentrate, choose an answer, good job.

111 be meeting with different groups of your classmates and we
will be learning different ways of approaching our work. This will
help your teachers and myself to determine which method is most
useful. You all were given reading and math tests and we will be
giving them again at the end of the training sessions together to see
how much you have improved. It would be a good idea not to discuss
the training that we do together with your classmates but make it

like our own special way of doing things.

Session 2:
Coonitive Modeling (Refer to Appendix A) (trainer verbalizes and
performs task)

1. What do I have to do on this worksheet. I have to read the

selection and choose the right answer. “Some lawns do not need
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mowing. Such lawns are really rugs or make-believe grass. These green

(1 _ are laid over the ground on top of soft pads.’ Now, what

are the possibilities ? There are four choices: (a) tree, (b) plants
(c) carpets (d) eyes. Let me focus and _concentrate on what I just
read to figure out an answer. Let me choose an_answer . I chose
carpets because it fits the information I have just read. I did a
good ,job because I arrived at the best answer. Now, let me finish
the selection. ‘They are joined together to (2) __ large fields,
playgrounds, and hills used for sports.” VWhat are my possibiljties
for number two. I have four choices: (a) green (b) cover (c) happen
(d) judge. Let me _focus and Concentrate on what I have just read
and choose an _answer . I chose ‘cover’ because it fits what I have
Just read. Good ,job ; I did all the steps and tried my best. Okay,
now that I‘ve done it, would one of you like to try the next problem

while I review the steps?"

(2) External Guidance (trainer reviews steps while student performs
task)> What is it ] have to do? That’s right, you have to read the
passage and fill in the word that best completes the answer. (Subject

reads on). ‘Cowhands have a (3) word that means ‘very or

completely’.” "Now, what are the posgibilitieg?" That’s right,'you

have four choices: (a) slang (b) yellow (c¢) next (d) take. _Focus and

concentrate on what you read, then choose an answer . _Good job .
You checked the story for clues and did your best."

"“Now, who would like to try the next passage?"
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This process of external guidance would be repeated for all five

subjects. The next step would be the overt self-instruction stage.

(3) Overt Self-Instruction (student says and performs the task)

“Now that we‘ve all had a chance to try the problems while I recited
the instructions, you’ll each take a turn saying them out loud while
you do a problem. Try and remember the self-instructions but in case
you forget, they are written on the board. What do I have to do. What
are the possibilities. Focus and concentrate. Choose an answer. Good
Jjob.Remember to say them out loud so we all can hear when you use the

statement as you do the problem."

(4) Faded Self-Instruction (student whispers SI while performing the
task)

"This time we are going to use the same instructions but we are going
to whisper them while we do out work. You’re sitting far enough apart
so your neighbor should not be able to hear you when you whisper. I
want you to try the next three passages while I come around and

listen. If you forget the instructions, you can look at the board."

(5) Covert Self-Instruction (student silently reviews SI while doing
the task)

"During the last part of the session, I want each of you to complete
the remainder of the problems In the unit, but say the Instructions

to yourself. Remember what to say and when to say the instructions.
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Don‘t rush; take your time. When you are finished, we will go over

your work."

Session III

Cognitive Modeling and Faded Instruction (tralner demonstrates whlle
whispering the SI) ' |

Review of self-instruction steps:"Who remembers how we left off last
gession? This time, we are going to spend our time doing more
independent work. First, I will go over the steps again and whisper
the self-instructions while I do the first selection in the next
unit. Then we will each take a turn whispering the steps while we do
a passage. We will use the second half of the session to practice
saying the self-instructions to ourselves while we do the rest of the

problems."

Session IV

"During the session, we are going to apply our self-instructions to a
new type of task. As we said in the beginning of our meetings, the
same self-instructions can be applied to many different kinds of
work. Just like ‘Using the Context’ book, I am going to demonstrate

how we use the self-instructions to our "Getting the Facts" books.

(1) Cognitive Modeling (see Appendix B)
“Okay, what do I have to do_ on this task? I again have to read a

gelection, but this time I have to remember what I read and then

answer some questions. Since it is a long story, 111 read parts of
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it and then answer as many questions as I can. (After reading the
first paragraph). Okay, now let me read the question. “The young

woman must not let the ball hit the (1) . _What_are the

posgibilities : (a) crowd (b) ground (c) snow. Let me focus and
concentrate on what I just read. Let me choose an angwer . Good
Job because I found the answer in the paragraph and tried my best.
Let me try the next guestion and see ‘what the Possibilities’ are.
‘Focus and concentrate’ on what I am doing, ‘choose an answer’ and
tell myself ‘Good job’ gsince I tried my best and found the answer .in

the story."

(2) External Guidance
Who would like to do the next paragraph while I review the

instructions? All of you can take a turn while the other children

wait and listen.

(3> Overt Self-Instructions
Now I would like each of you to take a turn sayihg the
gself~-instructions out loud while you do a paragraph and answer the

quest ions.
(4) Faded Self-Instruction
Now I would like each of you to whisper the self-instructions while

you do your work.

(5) Covert Self-Instructions
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Now, each of you will do a unit by yourself saying the

gself-instructions to yourself.

Session V

(1) Cognitive Model ing

How many of you have the self-instructions memorized? Good, but
before I let you begin on your own, I want you to watch me one last
time as I go through the steps whispering the self-instructions as I

solve the problems.

(2) Faded Self-Instructions and Cognitive Modeling
Each of you will now take a turn whispering the self-instructions

while you do a paragraph and answer the questions.

Session VI
Now that all the self-instruction steps are memorized, we are going

to use them to do math problems.

(1) Cognitive Modeling (See Appendix C)

Okay, what do I have to do? In Set A I have to find a missing number.
What are the possibilities? In this problem, addition or subtraction
is not right so [ probably have to multiply or divide. Let me focus
and concentrate and try to figure what number multiplied by 2 equals
18. Let me go through the two times table and choose an answer. Good

Jjob, I tried by best,
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(2) External Guidance

Now we will each take a turn doing a problem while I say the
instructions; however, we will do one problem from each set.

(See Set B) Okay, what do you have to do? That‘s right, multiply.
What are the possibilities? That’s right, multiplication. Focus and
concentrate and choose an answer. Good job.

(See Set C) Okay, what do you have to do? That’s right, divide. What
are the possibilities? Yes, divide and end up with a remainder. Focus
and concentrate and choose an answer. Good job, you took your time
and tried your best.

(See Set D) What do I have to do? That’s right, look at the sign and
do the operation. What are the possibilities? Focus and concentrate,
choose an answer and say good job.

(See Set E) What do I have to do? Yes, I have to divide. What are the
possibilities? I have to divide the divisor into the dividend. Let me
focus and concentrate. How many times does 2 go into 47 Now let me
multiply and subtract. I have to bring down the next number and
figure out how many times 2 does go into that number. I again have to
subtract and mark down the remainder. I choose my answer and tell
myself I did a good job because I went through all the steps I

learned.

Session VII
During this gegsion I want you to try and apply the SI steps to do
five problems in each set of math problems. Remember to use your SI

steps in your approach to each problem. We’l]l check your work when
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you finish.

Session VIII

During this last session we are going to apply are SI steps to other
situations. How would we apply Si to:

1) Science Lectures

2) English Classes

3) Sports

4) Test Taking

(The cognitive modeling and faded rehearsal procedure would be

reviewed for the different situations)

al Problem Solving Trainin ript

Session I
Development of rapport: initiate a discussion about school in
general, and improving school performance.
Introduce general problem-solving:what is it, when can you use it?
These are the steps: what is it you have to do, what are the
possibilities, focus and concentrate, choose an answer, good job.

I will be meeting with different groups of your classmates and we
will each be learning dirrerents ways of doing our work. This will
help your teachers and myself to determine which method might be best

and most useful in teaching you new things. Everybody was given math
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and reading tests at the beginning of our meeting together and we
will be taking those tests again at the end of our sessions to see
how much you have improved. It would be a good idea not to tell your
classmates what we are learning in these sessions but try to keep it

our llttle secret.

Session II

Today we are going to consider the general problem solving steps to
some of our schoolwork. I will be listing the steps on the board, and
I want you to read them to yourselves as I review them for you. How
might these steps help you? In your ‘Using The Context’ book, how
would vou use these steps? Yes, you ask yourself what ls it you have
to do and in this case what is it? Yes, you have to read the story
and fill in the answers. What is the next step? Yes, you have to look
at the possibilities of which there are four. Then you have to
concentrate and choose an answer. Okay, why don‘t we try the first

unit remembering the steps to general problem solving.

Session III

Okay, who remembers the steps for dolng general problem solving?
Let’s review them together. Who would like to do one of the problems
for the class? That’‘s right, we have to figure out what the problem
is askingus to do. Now that we know what the problem is asking we
have to look at the possible choices. Concentrate on your work and
chose an answer. Let’s do another one out loud and then you can try

some on your own. Today I want you to remember those steps as you do
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your assignment. Do two units and then we will go over the work.

Session IV

This time we are going to use the general probfem éolving steps to do
a somewhat different kind of reading assignment. Who can tell me how
to apply the steps to our “Getting The Facts’ books? Okay, what is it
you have to do. Yes, you have to read a paragraph again, only this
time you have to read a bit more of the passage and answer a couple
of questions. Okay, what are the possibilities? That’s right, there
are three choices and you have to focus and concentrate on what you
read and answer the questlons pertalning to the paragraph. Keeping
the general steps involved, I‘d llke you to do the next two units by

yourself and we will go over them together.

Session V

(Same as III only using ‘Getting the Facts’)

Session VI

In this session we are going to apply the general problem solving
steps to solving math problems. How would you go about approaching
these problems using the steps we have learned? Who wants to try Set
A? What do you have to do? That‘s right, find out the number that
makes the number statement correct. What are the possibilities? Yes,

either go through your 2 times table until you arrive at what number
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times 2 equals 18 or simply divide 2 into 18. Remember to focus and
concentrate on what you are doing and choose an answer. Let’s try
another one from Set B. What is it you have to do? That’s right,
figure out what operation you have to perform. What are the
possibilities? That’s right, each problem calls for a different times
table. You have to focus and concentrate on your work and choose an
answer.

Someone else try Set C. I have to divide and I will have a remainder.
Good. Let me focus and concentrate, and choose and answer. Now
someone eise try Set D. That’s right, you have to figure out whether
it is division or muitiplication. Focus and concentrate on your work
and choose an answer. On the last set, Set E, the process is the
game, isn‘t it? That’s right, you have to figure out what you have to

do, focus and concentrate, and choose and answer.

Session VII
During this session we are going to use the general problem-solving
steps to do five problems from each set of math probiems. At the end

we wiil check our answers.

Session VIII

During this session we are going to try and apply the GPS steps to
some other situations. How might we use the steps during:

1) Science Lectures

2) English Classes

3) Sports
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4) Test Taking

Attention Control Group

Session 1

We are going to be meeting for eight sessions. During the sessions we
are going to be doing work in the workbooks that your teacher has
assigned to you. We will be going over the work at the end of each
session. You may ask any questions you may have about your work. We

are going to start today by working in your ‘Using the Context”’.

Sessions 11-II1 “Using the Context’

Sessions IV-V ‘Getting the Facts’

Sessions VI-VIII ‘ math worksheets’

Debriefing Session ( to take place after post-test administration)
-Discussion with students regarding their ideas on the usefulness

of treatment

e s e T L e
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~Inquiry as to whether the children knew what the other treatments
were and if they had used or tried the other treatment method.

-Inquiry as to how many had honestly applied the method they had
learned during training on the post-test they had taken.

-Inform thé children that they were free to discuss the different

methods with their classmates.
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Table 1
Means and Standard Deviations for Pretests, Aptitudes

and Group Differences

Group I (SI> Group II (GPS)> Group III (ATTCO
N=20 N=20 N=20

Variable M S.D. M S.D. M S.D. _F value

PREGRDTL  37.35 8.95 36.75 8.57 31.40 4.11  3.79%
PRESTT 79.50 8.87 79.00 9.12 78.50 10.89 .43
TOLD-I 88.60 6.85 89.75 9.65 89.95 4.65 .18

MFFTMLT 13.64 8.34 8.54 4.21 9.40 5.83 2.85

*=p < .05, ¥ =p < .0t

Pretest of the PIAT, Prestt = pretest

Note. Pregrdtl
of the Specific Training Test, Told-I = Test of Language
Development, Mfftmit = Matching Familiar Figures Test
SI = self-instruction, GPS = general problem-solving,

ATTC = attention control
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Table 2
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Analysis of Covariance Table of Stepwise Regressions for Hypotheses 1

Hypothesis 1

Variables Total Sum of Sq. df R square F gign. F

Sum_of Sqg. change change change _ change
Pretest 4297.37 4297.37 1 .B55 342.58 .0001 *x
Group 4520.96 223.59 2 .044 12.42  .0001%x
Grp X Pre  4575.98 §5.02 2 .010 3.30 .0441x
Residual 448.94 54

*# p < .05, *x p <

Note. DV = PIAT

.01



Table 3

Tests of Significant Differences of Pairwise Comparisons

of Adjusted Group Means on PIAT and STT for all Hypotheses

Hypotheses Groups
Dep. Gi1-G2 G1-G3 G2-G3
Var. SI-GPS SI1-ATTC GPS~-ATTC
Hi Group Difference PIAT 4.72 2.85 -1.85
F Value 24 .73%% 8.14%x 3.57
H2 Group Difference  STT 1.19 4.38 3.19
F Value .59 8.26%% 3.88
H3 Group Difference PIAT 4.75 2.88 -1.87
F Value 24.47%% T.77%% 3.44
H4 Group Difference STT 1.49 4.74 3.25
F Value 1.04 0.51%x% 3.98
H5 Group Difference PIAT 3.80 2.24 -1.56
F Value 13.15%% 4.83% 2.50
H6 Group Difference STT 1.48 4.54 3.06
F Value 0.70 7.70%% 3.68
H7 Group Difference PIAT 3.80 2.24 -1.56
F Value 12.51 %% 4,38% 2.43
H8 Group Difference STT 2.21 5.19 2.98
F Value 1.76 1.31x%x 3.99

Hi,H2: * p < F (.05,1,56) = 4.02, #* p < F (.01,1,56) = 7.11
H3 thru Hé: * p < F(.05,1,55) = 4.02, #* p < F(.01,1,55) = 7.12

H7,H8:

G1
G3

Self-instruction (SI), G2 = General Problem-solving (GPS),

Attention Control (ATTC)

* p < F (.05,1,54) = 4.02, #* p < F (.01,1,54) = 7.13
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Table 4

Adjusted Means for Tests of Pairwise Comparisons

Groups

Hypotheses Dep. Var. 1 ¢sD) 2 (GPS) 3_(ATTC)
H1 PIAT 41.99 37.27 39.14
H2 STT 86.69 85.50 82.31
H3 PIAT 42.01 37.36 39.13
H4 STT 86.91 85.42 82.17
HS PIAT 41.48 37.68 39.24
H6 STT 86.84 85.36 82.30
H7 PIAT 41.48 37.68 39.24
H8 STT 87.30 85.09 82.11

Note. Group 1 = Self-Instruction (SI), Group 2 = General

Problem-Soiving (GPS), Group 3 = Attention Control (ATTC)
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Analysls of Covarlance Table of Stepwise Regressions for Hypothesis 2

Hypothesis 2

Variables Total Sum of Sg. df R square F sign. F

Sum_of Sqg. change change change _ change
Pretest 2152.07 2152.07 1 .581 80.72  .0001%x
Group 2356.31 204.24 2 .055 4.26 .0189x
Grp X Pre  2358.55 2.24 2 .001 .04 .9560
Residual 1339.78 54

* p < .05, ** p < .01

Note. DV = STT



Table 6
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Analysis of Covariance Table of Stepwise Regressions for Hypotheses 3

Hypothsis 3

Variable Total Sum of Sq. df R square F sign. F

Sum of Sqg. change change change_ change
Pretest 4297.37 4297.37 1 .855 342.58  .0001%x
Aptitude 4297.66 .29 1 .000 .02  .8800
Groups 4521.98 224.32 2 .044 12.26  .0001%x
Grp X Apt  4552.60 30.62 2 .006 1.71  .1892
Residual 472.32 53

*# p < .05, ¥ p < .01

ote.

DV = PIAT; Aptitude = TOLD-I




Table 7

Analysis of Covariance Table of Stepwise Regressions for Hypothesis 4

Hypothesis 4

Variable Total Sum of Sq. df R square F sign. F
Sum of Sq. change change change _ change

Pretest 2152.07 2152.07 .581 80.72 L0001 %%
Aptitude 2299.83 147.76 .039 6.02 .0172%
Group 2533.40 233.57 .063 5.51 .0066%*
Grp X Apt  2536.78 3.38 .001 .07  .9259
Residual 1161.55 53

*# p < .05, ** p < .01

Note. DV = STT; Aptitude = TOLD-1I
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Table 8

Analysis of Covariance Table of Stepwise Regressions for Hypothesis 5

Bypothesis &

Variables Total Sum of Sq. df R square F sign. F

Sum of Sq. change change change  change
Pretest 4297.37 4297.37 1 .855 342.58  .0001%x
Aptitude 4441.45 144.08 1 .028 14.07  .0004%x
Group 4553.00 111.55 2 022 6.50 .0029%x*
Grp X Apt  4578.86 32.86 2 .005 1.53  .2246
Residual 446.06 53

* p < .05, #*% p < .01

Note. DV = PIAT; Aptitude = MFFTMLT

e RRee L T e T TR e et A et e e emetared T et e e P
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Table 9

Analysis of Covariance Table of Stepwise Regressions for Hypothesis 6

Hypothesis 6

Variables Total Sum of Sq. df R square F sign. F
Sum of Sqg. change change change __change
Pretest 2152.07 2152.07 1 .581 80.72 L0001 %
Aptitude 2152.85 .78 1 .000 .03 .8661
Group 2359.39 206.54 2 .055 4.24  .0193%
Grp X Apt  2391.60 32.21 2 .008 .65  .5246
Residual 1306.73 53

* p < .05, ** p < .01

Note. DV = STT; Aptitude = MFFTMLT
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Table 10

Analyses of Covariance Table of Stepwise Regressions for Hypotheses 7

Hypothesis 7

Total Sum of Sq. df R square F sign. F
Variable S f . e hange change _ change
Pretest 4297.37 4297.37 1 .855 342.58  .0001#%x
Aptitudes  4446.41 149.04 2 .030 7.21  .0016%%
Groups 4553.06 106.65 2 .021 6.10 L0041 %%
Grp X Apt  4610.31 57.25 4 .011 1.73 .1589
Residual 414.62 50

¥ p < .05, *x p < .01

ote. DV = PIAT; Aptitudes = TOLD-I, MFFTMLT
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Table 11

Analysis of Covariance Table of Stepwise Regressions for Hypothesis 8

Hypothesis 8

Variable Total Sum of Sq. df R square F sign. F

Sum_of Sg. change change change___change
Pretest 2152.07 2152.07 1 .581 80.72  .0001%x
Aptitudes 2300.00 148.15 2 .040 2.96 .0596
Groups 2551.28 251.06 2 .067 5.90  .0048%x
Grp X Apt  2596.24 44,96 4 .012 .50  .7296
Residual 1102.08 50

¥ p < .05, #% p < .01

Note. Dv = STT; Aptitudes = TOLD-I, MFFTMLT



Figure 1

Hypothesis 1: Group Differences on Post-Grade Total of PIAT

POST

PIAT
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Group 1: Post-PIAT
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1.68 + 1.10 Pre-PIAT

Group 3: Post-PIAT
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Figure 2

Hypothesis 2: Group Differences on Post Specific Training Test
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Flgure 3
Hypothesis 3: Regression Equations and Lines for the Language
Aptitude (TOLD-I)> by Treatments on Post-Grade Total of PIAT
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Figure 4
Hypothesis 4: Regression Equations and Lines for the Language

Aptitude (TOLD-1)> by Treatments the Pogst-Test of thé STT
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Figure 5
Hypothesis 5: Regression Equations and Lines for Impulsivity
(Mfftmit) by Treatments on the Post-Grade Total of the PIAT
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Figure 6

Hypothesis 6: Regression Equations and Lines for Impulsivity

(Mfftmlt) by Treatments on the Post-Test of the STT
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Figure 7

Hypothesis 7: Regression Equations and Planes for the Aptitudes
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A
.7 1_55
s |
e
i 1_50
I/ l
60 ~ 1_45
I I I
P 551_ |_40 |
0 I i i
S S50i_ iI_35 !
T I I I
451 _ 1_30 |
P I I i
1 401 _ 1_25 i
A | ! |
T 35i1_ I_20 |
| | |
- 301_ i_15 |
I I I
P 25I_ I_10 I
R | I I
E i |
J |
P 4 t
I |
A ]
T

Group 1: Post-PIAT
Group 2: Post-PIAT

Group 3: Post-PIAT

TOLD-1I

MFFTMLT

2.95 + 1.07 Pre~-PIAT +.13 mfftmlt -.00 TOLD-I

-.80 + 1.07 Pre-PIAT +.13 mfftmit -.00 TOLD-I

.73 + 1,07 Pre-PIAT +.13 mfftmlt -.00 TOLD-I



Figure 8

125

Hypothesis 8: Regression Equations and Planes for the Aptitudes

(TOLD-1, Mfftmlt) by Treatments on the Post-Test of the STT
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