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ABSTRACT _

The influence of self-talk (private self-dialogue) on behavimg
has only recently received attention in the- field of Special Education,
particutarly in the area of learning disabilities.. Little direct
investigation of‘the inﬂcence of self-talk has been conducted with;the |
Ie'arning disacled population This study investigated the effects of a
Cognitive Behavioural Modrflcatvon coping strategy .in reducmg math
anxiety in learning disabled subjects Specifically, the study examined
the qualitative drfferences between the self-talk of learning disabled
and average achnevn% peers, evaluated the effects of the self-
instructional training procedure on increasing positive self-talk in
tearning disabled children, and determined the effects of the change in
self~ta|k on academic performance. During‘ an initial two week period,‘
prior to i(ntervention, a Iearning‘disabled group (N=10) and average
ac¢hieving grocp (N=10) completed mathematics tasks, during which
their spontaneous self-talk was coIIected and compared Subsequently,
learning disabled subjects recenved intensive training in a self-
instructional coping strategy over a six week period. A post-test of
both self-talk an/a“rrtathematics performance was conducted for both
groups.

The resulté indicated clearly marked qualitative differences in
the spontaneous_sgelf-talk of the learning disabled .group as compared
with the average achieving group at both the pre and post tests.
Specifically, at pre-test learning disabled subjects were found to
produce significantly more negative and significantly less positive
self-talk than the average group while completing mathematics taeks.

Significant quantitative di_fferencee were also found on mathematics
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'procedure effectlvely reversed trends in the self talk - patterns of
the learmng disabled subjects, to approxrmate those of the average
achlevmg group As well performance on mathematics tasks were
- not significantly. different between the groups on the post-tests.
The reSUIts‘ indicated the effectiveness of a Cognitive'
Behavioural Modifieation-‘procedure'for positively affectingq both the
self-talk and mathematies performance of learning disabled
subjects. Implications for research and practice, as well as

limitations of the study are discussed.

-
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CHAPTERI

INTRODUCTION *

There is now @ substantial pool of research data available to
support the propé/sed relationship between self-talk (herein also known
as guided self-speech, private speech) and academic performance (eg.'
Luria, 1934; Vygotsky, 1964; Hollon & Kendall, 1979; Craighead, 1978;
%orgeson, 1977; and Harris, 1982). Researchers have investigated the
relationship between an individual's self-communication and task
performance as far back as the eavrlyn 30s. For example, in an
investigation of the private speech of children, Luria and Vygotsky
(1934/62) concluded that private speech serves the cognitive functions
of orientinig, organizing, and structuring behaviour. Accordin'g to
Vygotsky, private speech dialogues are engaged in by children to
consciously understand or focus on specific aspects\}\@ problem which
prove to pose significant difficulty for the individual.” With increasing
age the speech, which was previously supplied exterrially 'by adults
(parents or teachers) comes to be controlled by the individual, |
eventually becoming a self-requlative internalized process. Failure to
engage in "healthy private speech”, speech which assists the individual

nts. Healthy

in productive activity, results in performance decre
private speech is superceded by negative defeati private speech,
which short circuits productive activity anld‘ impedes th’; Aacademic
performance_ of the individuél.- _ . .
One approach to analyzing the inefficiency+and paésivity with which
| learning disabled children approach academic tasks has been throu_gh'

impaired (unhealthy) self-talk. Although there has been littlé direct



| J
investigatio“n of the private speéCh( of exceptionAal children, several
préliminary studies have pointed to the eiistenée of qualitative
differences in theé"self-talk of\learning disabled children (Harris,
1‘982). According to TorgesorC(\wW) the poor academic performance
characteristic of learning disabled children can be accounted for, in
part, by the higher proportion of negative self-talk engaged in by
. learning disabled children, when compared to non Ieafning' disabled
counterbarts, as they work through academic tasks. The negative
content of the self-speech interferes with the processing of incoming
information at various points in the problem solving &sequenc.é,
distracting the subject's attention from. the task and refocussing
cognitive energy onto affective evaluations and interpretations.
Similar conclusions, in support of Torgeson's hypothesis, have been
reported by Chapman and Boersma (197-9), Pearl; Bryan and Donahue
(1980), and Peterson, Swing, Braverman and Buss (1982).

The failure of learning disabled children to engage in and attend to
specific relevant self-talk in working through' a problem, thQs allowing
competing negative self-talk to ihterfere with performance; has been
characterized in the reséarch literature as a "production deficiency". A
production deficiency, according to researchers, is a failure on the part
of the learner to produce and respond appropriately to relevant self-
verbalizations (Luria, 1934). Typically, a production deficiency occurs
among students who have the intellectual capabilities and strategies
requi‘red to successfuly perform the task. In a convincing argument, ;
Flavelt (1981) parallels this diffftulty in generating appropriate
positive self-dialogue with "metacognitive deficiency”. Metacognition

refers to processes which encompass cognitive monitoring and

-

2 ./N
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strategic actions which are viewed as facilitative to effective Egman
performance (Flavell, in Harris, 1982). Flavell suggests that “the
recognition of one’s own cognitive machinery is equivalent to the
internal dialogue and self-communication one emits before, during énd
after the' performance of a specific task.

Although the present body of research literature has emphasized and
pointed to the interface of the cognitive a‘nd affective components and
the inf|qence of these cgmponents on academic performance, little
direct investigation of the affective dimensions of metacognitive
_acquisition with the learning disabled population has been attempted.

In a recent article, Harris (1982) notes the recent trend in cognitive:
training/retraining research in investigating spontaneous self- .
verbalizations of learning disabled individuals as a regulating mediator
of behaviour. Harris argues that learning disabled children's cognitions
are characterized byisignificantly more task irrelevant speech (word
play, descriptions of irrelevant stimlui, and general affective
statements) than their average non learning disabled counterpafts when
presented with a problem solving task. Harris hy;;othesized that direct
intervention to alter this pattern of cognitions to become rﬁore
adaptive (replacing maladaptive self—commugication patterlns wit‘h
more adapative facilitative self-communication) .should in turn
promote increased academic performance. In fact, Harris (1982) has
demoéqstrated that through direct intervention the negative self-
dialogue of young learning disabled children can be modified to be more
productive. Cognitive Behavioural Modification techniques (CBM) have

been used successfully to increase task persistence thus assisting



learning disabled chiddren in achieving at a level more closely
resembling their actual potential.
Generally, research studies which have erﬁployed Cognitivé
~ Behavioural Modification Interventions point to the appropriatenéss of A
this type of intervention in dealing with the poor self-communication ‘
patterns of the learning disabled (cf. Kendall and Hollon, 1979;
Meichenbaum, 1975, 1977). CBM in the present study refers to the
selective but purposef’ul‘ integration of principles and procedures from
various but complementary training regimens or intervention
procedures with the intent purpose of instating/modifying Cognitiqns,
feelings, or behaviours (Harris, 1982). In the most basic terms, CBM )
procedures work from an emphasis of "learning how to think" as
opposed to "learning what to think". That is, CBM focusses on process
rather than product. Moreover, CBM procedures emphasize the active/
interactive participation between learner and teacher (instructor),
focussing on the role played by the learner in reshaping their own
behaviour and gaining self-control and self awareness over their
individual learning process. These qualities of CBM procedures with the
emphasis on direct remediation of internal processes make them
particularly relevant for dealing with the learning disabled. The latter
tend to exhibit characteristics of learned helplessness, production ( ]
deficiencies and problem solving difficulties -- focussed on means- \
end-thinking (Harris, 1982). -
Current research findings which point to the effectiveness of
Cognitive Behavioural procedures with Ieérning disabled children
provide the framework for the present research study. The present

researcher considered that if taught to recognize and modify



inapproprig'ge and negative self-dialogue caused by anxiety over
mathem‘atics, learning disabled childrens' performance on mathematics
tasks would improve. Specifjcaliyi the goals of the present research
project were to determine: o

1) Whether the coping self-talk, of learning disabled children

differed significantly from non learning disabled peers in terms

of qua.lity and quantity? —

2) Whether copingﬁ strategies training (based in Cognitive

Behavioural Modification) has significant positive effects on the

coping style of the learning disabled subjects? ' -

3) Whether trained learning disabled subjects improved in

‘ academib performance in areas where negative coping behaviour
was abundant prior to Cognitive Behavioural Modification

training? 1

4) How the generic strategies (CBM) used in training

seslsionﬂs are modified by trained subjects over time?

5) Whether a relationship between academic performance and

self-talk exists?

Because of apparent ambiguity in the cuf‘rent research literature
and confugion concerning the criteria used in defining “Iearniﬁg
disabilities", it is appropriate and essential to ;;rovide a summary of
the guidelines used in defining the learning disabled sample in the
present research (Kavale and Nye, 1981). In the present study, children
defined as learning disabled were classified based upon a minimum of a
1.5 year discregancy between academic potential and corresponding

performant:e (as recorded in psychometric reports for each subject). In

addition, all children classified as learning disabled had experienced

5
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prolonged failure (ie. failed consistently in academics which were  part .
of the regular curriculum) in m_athelmatics (more specific definitions

are outlined in the methodology section of this thesis).



CHAPTER Il . .
REVIEWOFTHE UTERATURE a . : -
It is clear from the mtroductory comments that the learning
disabled are characterrzed by a passivity and rneffrcrency in responding -
to academlc tasks. Self-talk patterns of the learmng disabled have also
been characterized in the research hterature as containing Iarge '
-~ amounts of -irretevant private speech . with little task-directed speech.
. In a search to find methods to enhence the académié}erformance of
learning dieabled Vchildren, technigues _heve largely addressedvacademic
skills. The affective domain:has largely been left unexplored in relation
to the remediation. of the learning disabled. Such neglect resulted in
limited success in enhancing and developing task-efficient response ih
the learning ‘disabled. p ’ ‘ - ‘ |
| ;Recent trends in. dealing with the academic and sacial-emotional
. needs of the learnihg disabled point to the effeCtiveness of Cognitive
Behavror Modnfrcatlon (CBM) strategres The focus of this chapter is to
explore ‘the foundatlons of CBM and to provide -a theoretical groundlng
for this study. In the second sectron of thrs review, the general
application of CBM wrth various clinical and educational populatlons
will be traced. In the third section research related to self- mstructron
with the learning disabled er be dlscussed in_terms of drrect
academic applrcatron and indirect academic application. Included in
this final section will be a discussi‘on of test anxiety and self-talk as
they pertain to the learning disabled. |

Foundations of Cognitive Behavior Modification

The framework of Cognitive Behavior. Modification (CBM)

represents the systématic blendiné and selective integration of various
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theoretical constructs including: B»ehaviou(r‘isr"n, Social ’Le‘arning' Theo'r'y’,"’
. Cognltlve Psychology,\Self Reg&latlon Principles, and lnstructlenal
' . Theory. Features of .each of these major contrlbutors l/vull be.
h|ghI|ghted In this- section of the Iuterature revuew and dlscussed in
terms of. thelr contnbutlon to the development of CBM.

Behavior - Modifi “l n

Adaptive and maladaptive l)ehaviors have traditionally b“éen

s \ . -

explained by behavnorlstc as resulting from envnronmental antecedents

and consequences.- The underlymg assumptlon of behavuonsm is that

™ through the direct manipulation of mea.s‘urable overt behaviors, changes

in- thoughts and feelings will occur (Ledgewidge, 1978). Cognitive
variables are seen as irrelevant or at best trivial. -

Durable and consistent results have been achieved when strict
b&havioral techniques’ have been used with égxceptional learners.
However, these results have been largely limited to a restricted.and
_narrow group of behaviors such"as, academic response rate,ﬂ prosocial
behavior or aftending behavior (Keridall & Hollon, 1979; Sabatino, -Miller
and Schmidt, 1981). When behavioral' techniques have been used to
enhance, -'modify, or extingu‘is‘n Amore Complex behaviors, less durable
and consistent results have been achieved. Among professionals, there
has been increasing dissatisfaction with the sole use of behavioral
techniques. For example, restrictive use of operant techniques may lead
to "undesirable effects such as poor generalization of skills, frequent
disruption in academic performance, and dependence upon extrinsic
rewards (Abikoff, 1979; Meichenbaum, 1979). More specifically, long
term effects, resistance to extinction, and maintenance of appropriate

ehavior have not been achieved when strict behavioral training is used



as a remedial technique with exeeptionalf learners (Douglas, 1975 and
Douglas, Parry, Marton & Gar'son °1976)\ Sabatino et al. (1981) noted
that an emphasis on.behavior modification to the exclusion of alternate
approaches, within the special education field, has led to an -
overdependency on interventions which are unrelated to cognittve
development and may in fact prevent the exceptional child from
"learning how to learn". , j |

| The gradual expansion of Behavior Modification to include:/
cognitive components such as: self .reports, imégery,""attitudes‘, and the
involvement of clients in their own" treatment has Ied to the |
development of several theories or constructs which have made critical
contributions to the development of CBM. "Social Learning Theory, oné
such extension of behaviourism, provides CBM with tbe’.view of the’
internal processes (ie. cognitions) as critical to understanding human
behavior. According to Social Learning ’Thebry, cognitions (eg. internal
dialogue, perceptlons and beliefs) medlate both- envnronmental
antecedents and consequences. Further, the "internal environment" or
cognitions may themselves act as antecedents and consequences
(Mahoney & Thoresen, 1974). In short, Social Learning Theory prO\;ides
CBM with a framework for understanding the complexity of human
behavior, deseribing it as the interplay of envitonmental, personal, and -
behavioral variables. Bandura (1978) has coined the term "reciprocal
determinism” to describe this reciprocal nature of pereonal, ‘behavioral
and environmental variables. In addition, he points to the importance of
self-efficacy and modeling as critical to Social Learning Interventions.
Many of these variables, particularly modeling and the-internall process,

are extended within most CBM procedures.



_Silf- ntrol/Self-Re lation Th
CBM also u‘trlrzes features of self- control theory, a further
extensron of behavior modification, and partrcularly -the processes of=

self-regulatron in its training procedures. Self-regulatlon is
c’onsrdered a deuelopmental process in which the individual gra.dually\
tekes over the communicative and regulat;ive processes previously
assumed and directed by external sources (eg. parents cr teachers).
Described iin the literature as a basic or general cognitive -strategy,
self-regulation takes into account the interaction of motivation,
lindivjdual differences, and Iearning'history‘(Craighead, 1982). P\(anfer
and Karoly (1972) describe self-regulation as é three step or three
stage process involving- selr-monitoring, self-evaluation, and self-
reinforcement. These features of self- reguiatron are . partrcularly
relevant to CBM training procedures as the ultimate goal of CBM is to‘
develop self- regulation in the learner. , SR 2

Coagnitive Psvchclocv

While the underlying assumpt'io‘ns about human behavior proposed
by cognitive psychology-are incompatible with the views described by
behaviourism, various features and principles of cognitive psychology
co-exist with principles and _features of behaviourism within the
framework of CBM. Although environmentals events are considered by
cognitive psychologists as important, the influence of covert and
unconscious operations are seen as_'fhe critica] determinants of human
behavior. Typically, cognitive interventions focus on the systema'gic
replacement or modificafioh of .malad,aptive thought processes with ~
more adaptive and effective processes. chnitive theorists vi‘ew covert

behaviors (ie. cognitions) as being guided by the same principles which

10



'are,used t.o: modify overt behaviors. It is therefore, not unusual‘for
cognitive theorists to incorporate operant prihcioles into 'training_
interventions (eg. e‘xtinction shaping,’ positive reinforcement) as a
means. of stimulating behavior change _According to various researchers
(eg Hollon & Kendall 1978; Keogh & Glover, 1980) Cognitive ;
Psychology so cIoser resembles CBM that it is difficult to distinguish
cognitive training from CBM traininﬁg. in. fact;‘ Keogh and Glover (iééoj

" suggest that it is neither necessary or practical to distingUish between
the two, as both focus on changing gognitive processes (eg. prrvate
self- speech, thoughts, perceptions and imagery).

- Priv h _and In ianh

. PrinC|pIes of both private speecf'r and instructional theory have
~been influen.tial forces in the development of CBM. Described in the
Iiteratur‘e‘as a self-directed dialogue, not intended for communication
~ with others, private .speech directs or redirects, organizes, and |
structures behavior (Vygotsky,1934' i_uria 1960;- and Zivin, 1979).
According to Zivin (1979) private speech is self- regulative in nature,
operating at both "the covert or overt Ievel mediating motor activity,
* cognitive processes or perceptual processes. In his se(minal work on the’
developmental nature of private speech, Vygotsky (1934) describes the
self- geherated language of children as a regulator of behawor He

. suggests that private speech aids the -individual in developing,
?modifying,‘ or maintaining behavior. He reports that the orivate speech
of young children is _generally overt and externally mediated, but with
increasing age becomes more covert and internally mediated. Further,
Vygotsky suggests that as the private speech becomes more covert, it

also changes in semantic and grammatical form making it more

11 7
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g f,unc‘tional for the individual. Finally, Vygotsky suggests that an
/individua[ may resort to the more naive v"thinking out lgud" when h_e/shé
is confronted with a difficult problem.. Extending Vygotsky's notion of
| the function of s‘élf talk, Luria‘(1969) proposed that prlvate speech
may also serve the function ‘of medlatlng and controllmg mapproprnate .
overt behavior. Supplementary- 'qnvestlga.tlonSA of the mediational )
character.isvtics of private spee'cﬁ by Wester_n researchers (eg.. Kendler,
Kendler, & Wells, 1960; Kuenne, 1964; and_F!av’elI, ,1967,), ‘confirmed the ‘
notions proposed by the Soviet psychologists. Private Sbeeéh (”aiso
labelled self-talk, self-dialogue) in comblnatuon with self regulatlve
processes is a maJor focus of cogmtlve behav;oural technlques
particularly in dealing with exceptlonal learners. W|th|n the CBM
framework, private speech is used to tap the’ r_elatlonshnp between
thought and behavior: ‘ | )

Finally, instructional theéry offers ;/éluable contributions to 'CBM
by focussing on learner, task "and instr'uctér variables ( Henker, Whalen
& Hinshaw, 1980). In the most basic §ense instructional theory"
provides the blueprint for creating -appropriate CBM trainin'g procedures
for children in the classroom,setting. It places an e[nphasis on
improvingk"the learners’ perception of self-control and self-awareness
of their own learning processes (Brown, Campione & D'ay, 1981). In
short, instrﬁctional theory provides the practical instructional
considerations necessary for aeveloping effective CBM procedures with
both exceptional and average Iearnérs.

By looking ‘at the specific features and brinciples drawn from
each of the major contributing paradigms and combi‘ned into the

framework of CBM, it is clear that CBM procedures emphasize the
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int'eracti've and reciprocat nature of cogniti'ons, feeltr\gsf ahd“behaviogrs.
These approacttes" th'en °demo’nstra,t'e the succe‘ssﬁul blending of”
, codnitive and beh_avioral psychology as well as consid‘ering‘ essential
features of instructional theory and principles of seIf—regulatio.n. J
"Wh'ile CBM interventions have a common 'underlying goal and
rationale, that _of altering behavtor by ?ocussing on the interaction of
cognrtrons feelmgs and actlons CBM-is a generic or umbrella term
encompassing various procedures techniques, and formats. The
complexity of training regimens and approaches make it difficult to
obtain a cIear picture of the underlying structure of CBM mterventlons.
For<e xample, training procedures cover the concrete to the abstract and
include inte‘rventions designed to facilitate metacognitive change,
~changes in “attribution style memory sk|lls and modification _ of
information processmg ‘strategies (Harris, 1982) This review of o
Cogmtlve Behawor Modnﬂcatnon will be narrowed to focus on one type
of CBM rntervent|on which has been cited in the research literature as
the most effective in dealing with the needs of the Iearnmg d|sabIed
Self-Instruction. . c ,

In the most basic 'sense self-instruction involves trainin‘g |n |
self-verbalized directions which are designed to"_‘gu‘idie an individual
through a series of steps leading to the solution to a problem (Hallahan,
~Kneedler & Lloyd, 1984). Self-Instruction training has been 4dentified
as a particularly suitable procedure for addressing the needs of thewf ?
learning disabled who are generally passive learners and engage in
significant amounts of inhibiting irrelevant self-talk. The self-
instructional technique directly addresses passivity by focu}ssin-g on

re.ducing learned helplessness through in€reasing the self-governing
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‘ .-and selt- gurdmg processes As weII th’e‘technique’ explicitly teaches
task relevant prlvate speech as a replacement to the mhnbntlng self
uspeech (Merchenbaum 1977 Kendall- &- Frnch 1979 Reid & Hresko)
‘-Prlor to looking at the appllcatlon of self—mstructlon wrth learning .
drsab{% chlldren a revrew of the early Irterature related to self-
instruction app.licatron with ‘various cllmcal and educatuonal
populations will be provided as a contextual framework for the present
study. | - o | h
'n’rIA lication nii havi ifi

Self-instruction trarmng reglmens have been used extensively
with \jarrous clinical populations. For example, Meichenbaum (1969) -
first realized »Nthe value‘ of self-instructional procedures with
schizophrenics, who were previously trained to emit healthy self-talk
in ah isolated interview si.tuation. ;I'hey spontaneously generated
similar healthy self-talk in follow-up situations as a way of
-controliing their interfering language and behaviors. These rather
intriguing findings stimulated Meichenbaum and his colleagues to look
at the potential of using self-instruction interventions with other
clinical populations. Studies have included investigation of self-
instructional procedures with neurotics, phobics, and test and speech
anx;ous individuals. | |

In the early application of self-instructional interventions with
neurotic patients, Blumenthal (1969) used an insight proce‘dure to-
assist neurotic subjects in recogni'zing the presence of maladaptive
self-statements which maintained ihe neurotic behavior. As well,
neurdbtic subjects were trained to replace the maladaptive self-talk

with a set of more adaptive self-verbalizations. As in the case of
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' Meichenbaum's schizophrenic subjects, neurotic patients taught to

EN

engage in healthy self-verbalizations showed sxgmflcant |mprovement

\

in behavior foIIowmg trammg : C '
~ Speech anx_lous and test anxious subjects have also responded
wéll to self-instruction training. In an(’inveetigation of methods Yor
reducing speech anxiety,' Paul and Shannon (1966) ueed self
,,inst‘r'ucttona‘l procedures which foCuSsed‘ the subject's‘ attention on the
‘awareness and systematic \[eplacement~of maladaptive self-. ‘
statements. These techniques were.found to be the most effective with ,
subjects who experienced distress related to public speaking. These
findings have also been supported by Lazarus (1971), and karst and

Trexler (1970) ',;
Self-instructional procedures have also been found to be

successful with test anxious infividuals. Vanous researchers (eg.
Liebert & Morris, 1967; Mandler & Watson, 1966; Wine, 1972) have
described test anxiou,s‘individuals as "turninators". When presented -
with an evaluative situation (ie. a test) th»ey tend to ruminate over
alternatives, feelings of inadequacy, the anticipated punishment for
failure, and loss of selt-esteem. Metchenbaum (1974) suggested that it
is this worry component. which leads to decrements in performance by
diverting attention from the ‘task to affective evaluations.

in an earIy study- of test anxiety, Meichenbaum (1972) |,
mvest:gated the potential of a self- nnstructlonal procedure to enhance
the coping behavior of test anxious subjects. Heécompared a cognltlve ‘
behavioral (self-instruction) group with a desensitization group and
wait list control group. Prior to intervention, an "insight” procedure

was employed to assist subjects in becoming aware of the influence - -
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that their "thbughts and self-verbalizations (emitted prior to, during,
and following a test situation) had on their‘pe,rformance. In the second‘» ‘
phase of the study, subjects assigned to the self-instruction group .
“were train‘ed to emit task relevant and positive self-statements as
replacements for their less adaptive and irrelevant self-statements. A
- third and final phase involved inéf%cting subjects in a coping imagery ‘
techn,ique.' As a means of overcoming and dealing with "during task"” ‘
anxiety, subjeéts were- taught to visualize copifig behaviors as well as
maﬁtery behaviors. The results of thi.s,u study indicated that the
coghitive behavioral treatment procedure was superior to the standard
desensitization and wait list control groups In redUcing 'tes‘t;yxiety.
’Subjects traiéed iﬁ the cognitive behavioral technique did nof differ
Significantly from onv test anxious subjects on bost-test heasures (ie.
performance on tests and éelf- epbit guestionnaires).

Further evidence as to the effectiveness of self-instructi‘onal
procedures with test anxibus individ[Ja|s is provided by Wine (1971).
Using modelling and Behavioral rgp\earsal of self-instructional
components, as opposed to the cogﬁ;tive rehearsal pkrocedure used by
- Meichenbaum, Wine found that significant reduction in test anxiety was
achieved when direct training and application of the self-instructional
statements was provided. These results clearly demonstrate the
necessity of practice in using the newly acquired self-instructional set
if training is to eff‘iciently stimulate behavior change.

Considered a form of test anxiety, mathematics anxious
individuals have been described in the literature as also being
"ruminators”, focussing attention on the emotional components of a

testing situation. Rounds & Hendel (1980) suggest a possible

16



relationships between the term mathematics anxiety and test anxiety.
These researchers point to the fact that many math anxious individuals
are comfortable with "some” mathematics but when performing
mathematics involves evaluation (ie. a test) they become un‘alble to
perform adequately behaving in a way similar to that of a test anxious ‘
individual.lt is this paralyzing anxiety in relation to math tests that
would lead one to assume that test anxiety and mathematics anxiety
share common syhptoms and therefore would respond well to similar
treatments. In fact, CBM interventions used in the treatment of test
é;nxiety and mathematics anxiety are identical. The systematic
replacemént of negative éelf—talk with morezadaptive self-talk is a
common procedure used in dealing with the math a}1xious ind:/idual.
Phobics. represent a third group for whom self -instructional
procedures have proven superior to alternative methods. ‘A study
conducted by Meichenbaum (1971) illustrates the effectiveness of a
self-instructional procedure with phobi&s. The purpose of the study )
was two-fold: 1) to examine the efficacy of modeling procedures in
self-instruction intérventions, and 2) to look at the effectiveness of
self-instructional procedures with phobic clients. Two treatment
groups were compared, one with a self-verbalization model and the
other without a self-verbalization model. A second feature of this .
study involved an exploration of model style. One group was exposed to
a coping model while the other received exposure to a mastery model
who demonstrated fearless behavior. Results indicated the superiority
of the coping model over the mastery model in facilitating behavioral

- change through self-verbalizations. Bandura (1965) provides an

explanation for these findings from the Social Learning perspective.
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Information which an observer gains from a model is\convelrted to
perceptual-cognitions which are retainéd for later use by the obseryer.
Thus, a model who demonstraies "coping”, as opposed to a mastery
model, provides ob.ser,vers with strategies for co‘ping or dealing with
the anxiety-provoking task ( ie. a test). Various other researchers
report similar findings from the use of self-instructional co'ping
models with phobic patients (eg. Wolpe &”Lazarus, 1966; Solyom &
Miller, 1987). |

From these s"tudies,ﬂ it is clear that self—instructional‘procedures‘
are effective for dealing with the needs of various clinical populations.
As well, it is through these studies tha": refinements and modifications
to self-instructional techniques (eg. use of qoping models and an
insight- procedure) have resulted. As well, more recent investigations in
the application of self-instruction have provided further information
which has allowed for the further streamlining of self-instructional
procedures and techniques. More recently the application of CBM
procedures, particularly self-instruction, as a technique for dealing
‘'with the needs of the learning disabled has taken hold within the
Speciai Education field. In the following section the Iﬁerature on the
application of CBM (self-instruction interventions) with learning
disabled children will be examined. |

Self-Instruction Procedures with the Learninq ‘Disabled

The rapid growth in the application of verbal self-instruction
with the learning di;abled can be attributed to three developments
within the field of education: 1) Traditional approaches for remediating
academic needs of the learning disabled are restricted and limited in

effectiveness; 2) The match between CBM interventions and the
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\learning characteristics of the learning disabled (ie. problems in self-

regulation, and inconsistent strategy application) are becoming clearer
as -more thorough investigation of CBM procedures with the learning
disabled are explored; and 3) Empirical evidence as to the effectiveness
of CBM approaches in addressing various populations of exceptional
learners are now emerging (Hallahan & Kaufman, 1985). In this section
the literature on the application of self-instruction with the learning
disabled will be reviewed. '

Meichenbaum has been credited as the pioneer in the application
of Cognitive Behavioural procedures (ie. Self-Instructional
intervention) with learning disabled children. Two early studies with
impulsive/hyperactive children conducted by Meichenba‘um and his
as.sociates served as the impetus for the self-instructional
interventions literature which followed in later years. In a series of
observational and experimental investigations, Meichenbaum & Gooﬁdman
(1969) found that hyperactive and impulsive subjects. were less able
than average non-hyperactive peers to gain and exercise verbal control
over motor behavior. The private self-speech of hyperactive subjects, |
like the schizophrenic subjects investigated earlier, contained
significantly more non-productive and irrelevant self-verbalizations in
comparison to non-hyperactive counterparts. He further concluded that
retrainihg of self-verbalizations to be more adaptive should stimulate
self-regulation and self-direction.

In the first of theses studies, Meichenbaum & Goodman (196/9L\,()22
comparedA the difference bétween impulsive and reflective ‘ki(ndergarten
aged children on their verbal control over motor tasks. Subjects were

required to préss a foot pedal when cued by a blue light and avoid
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» pressing the foot pedal when cued by a yellow light. Only 40% of
impulsive children met a 90% accuracy in responding correctly. A
supplementary finding reported by Meivchenbaumfet al., demonstrated
that when impulsive children were trained to direct their motor
behavior (pushing pedal) with verbal cueing (ie. saying "don't push or
"push”), surprisingly, correct verbal responding did not lead to a correct
behavioral responding. These findings demonstrated that although self-
directed speech is highly maleable, in order to gain control ov.er motor

‘behaviors, the link between self-speech and behavior must be taught

*
b4

directly.
Using a self-Instruction sequence, Meichenbaum and Goodman. “

(1971) trained second grade hyperactive children to use a self- t
Jinstructional procedure to gain control over vario’us Iea\\'ming tasks.
Dramatic shifts in the cognitive reflectivity of the hyperactive
children were found on dependent measures relative t controlf groups
(ie. Assessment ar;d Attention groups). Evidence'for the superiority of
self-instruction coupléd with modeling as opposed to modeling“ralone
was also demonstrated.

" A study conducted by Palkes, Stewart, & Kahana (1968) which
runs parallel to those of Meicr;enbaum and his associates further
demonstrates the effectivenass of self-instruction procedures with
exceptional learners in achievirig yerbal control over non verbal ‘
behaviors. Using a "stop","look" anéi "listen" procedure, Palkes et E'll.
trained hyperactive boys to slow Qvn and-think before respohding‘on
various perceptual and perceptual motor tasks. Qualitative and
quantitative differences on dependent measures {ie. scores on the

Porteus Maze Test) were found between the control and experimental
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groups. Furthermore,  self-instruction proce‘dures were found be
superior in assisting subjects in ‘making - fewer erro:s on tasks and
reduced the likelihood that errors made reflected an impiusive
response (eg. crossing over lines or cutting cornears).

" While these three ‘early studies provide clear evidence as to the
effectivehess of selt-instructional procedures with exceptional
learners they are limited by the focus on develeping nonimpulsive
behaviors and increasing attending behaviot through verbal mediation,
as measured by laboratory-type task (eg. Porteus Mazes or Matching
Familiar Figures Test) The body of self- mstructional studies Wthh
followed these |nit|al three investigations examined the application of
self-instructional procedurés to more ecologically valid settings and“
tasks. ‘ ' ’ : L

Looking at the effectiveness of self-instructional procedures
witn classroom analogous' tasks (a matching word task) Wozniak and
Neuchterlein (1973, in Hallahan ‘& Kaufman,1985) compared three
groups of second gradel students reading significantly below grade
level. A control group, a materials only group and a self-instruction
group were compared following an intervention period in which '
sinjects met once per week for a period of five months. While pre to
post test did not yield significant differences on overall reading scoresp
on the Metropolitain Achievement Test, subjects in the self- |
|nstructionai group demonstrated substantial gains in overall reading
scores. |

In‘a second self-instructional study, ‘Robertson’ and Kee|ey‘(1974)
investigated the use of a-self-instructional procedure with a group of

five impulsive primary-aged ghildren. Using the same "Stop", "Look" and
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"Listen” procedure used by Palkes et al. (1968) four dependent measures
were coIIected ‘(scores on the WRAT), two before and two foIIowmg the
|ntervent|on All training took place in thé classroom setting, subjects
met for fifteen half hour sessions over a' three week period.” Improved
performance in spelling sk_rlls among. tralned subjects, as determined
by scores' on the WRAT,were reported for eubjetcts trained in'the’. self-.
_instruction procedure. - - . °

An addition study which demonsvtrated the effectiveness of_ self- -
instructional procedures for enhancing‘academic: performanace .are
Camp, Blom, -Herbert & VanDoorninck, (1977)‘ Camp et al. reported that
following training in a think aloud procedure to reduce aggressmn in a
sample of elementary aged boys reduct|on in- aggressuve tendecnies
were accompanied by srgnmcant |mprovement in reading performance
as measured by the Wide Range Achrevement Test. |

. Finally, a frndlngs reported in a study conducted by Glenwnck &
Barocas (1979) did not support'the effectiveness of self-instruction .
with learning- disabled child‘regn. Specilfhically,rGIenwick et al. (19,79)'
compared \the effectiveness of -four\ eelf-inetruction interventions in
reducing impulsivé‘ responding in a group of fifth and eixth grade
irnpulstves. Scores of 16 dependent variabl.es,“calculated‘from the
WRAT did not indicate the etfectivenss of self-instructional
procedures with exceptional Iearners. .

‘The studies described above focussed specifically on the
treatment of behavioral difficulites (eg. hyperactivity ) or the
cognitive response style of subjects ( eg. reducing impuisive

responses). The data collected on academics was used to-determine the

indirect effect of CBM interventions on acadernic performance. In the
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studies to be described below an emphasis is place upon investigating
the direct effects of self-instructional procedures which focds in
augmenting academic performance (eg. developing copy and handwriting
~ skills, increasing readirrg'comprehension, and .increasrng survey and
study skilis). ‘

Robin, Armel and O"Learx (1976), compared‘the effectiveness of a
self-instructional procedure on the letter copying skills of non
hendicapped ‘kinder’garten\aged children. A ‘eelf-instructiori with praise
group was compared to a control group and a -feed'back and praise group. -
Using a self-instruction procedure based upon ‘the techniques described
" by Meichenbaum and Goodman (1971) subjects were taught to self-
verbalize statements which were directly related to copying letter
performance. In twenty sessions spread over a seven week period all
three groups received instruction in copying four letters. On post tests,
evaluating performance of the four trained and. 30. untrarned symbols,
both experrmental groups outperformed the control group on trained
letters and untrained letters. The self-instruction group outperformed
subjects |n the praise and feedback condition.

In another studyiof handwrrtmg performance Kosrewrcz Hallahan,
Lond & Graves (1981) taught an elementary aged learning disabled boy
a se!f—rnstructlonar procedure to guide arrd maintain appropriate letter
formation. Correctly copied letters increased dramatically following
self-instruction training. ’ '

- Bommarito & Meichenbaum (in Meichenbaum ,1”979) explored the
"application of self-instruction in reading skills acquistion. ‘Bommarito
et al.‘trarilned a,group of junior high students self-instruct with self-

~guiding and coping verbalizations as a means of encouraging retention
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of details, and coping with frustration in dealing with reading

- comprehension tasks. Of the three groups (ie. control, meterials only
group, arrd self-instructidn group) the seIf-ihstructio_n group showed
marked improvement on sentence completiorr and reading
comprehension tasks. _

Finally, an addltronal group of related studies in which A
mterventlon procedures bear a marked srmrlarlty to self- mstructron
will be discussed as these studles focus on the systematic application
of self-yerbalization and plan_ned,attack strategies for enhancing
acade-mic perfdrmance on mathematics tasks. Lovitt & Curtiss (1968)
found that b'y requiring subjects‘to self-verbalize a number sentence
(eg:, 4Six plus four equals what?) substantial improvements in resp‘onse‘
-accuracy were found. In a second study ‘conducted by Cullian, Epstein &?
Lloyd (1978, in Hallahan, Kneedler and Lloyd, 1987) the self-
verbalization strategy used by "Lovitt & Curtiss was not effective in
increasing academic performance of subjects. Knapczyk & Livingston
(1974) demonstrated,that prorrrpting subjects to self-question during
the completion of reading assignments led to greater accuracy in
answering comprehension questions.

While the majority of studies described above have narrowed the
self-instructional technique to focus od a specific aeademic area, they
clearly demonstrate the effect that "thoughts" (expressed in self-
statements) have in mediating behavior. As well, the evidence points to
the efficacy of self-instructional techniques with variousweducational
populations, particularly with learrming disabled—children. Torgeson
(1977) reports that not.only do learning disabled children produce

's\ig'nificantly more negative or ‘irrelevant self-verbalization in
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comparison to average peers, but it is this irrelevant self-
verbalization which explains, at least in part, the inefficient learning
style characteristic 6fy this group of chﬁgren. The observations
reported by VTorgeson are fh}ther&ubstantiate by Harris (1982), who
found that learning disabled children produced significantly more task
irrelevant private speech while completing problem solving tasks than .
did normally achieving peers. Finally, it is clear that the self-
instructional techniques are superior to other more unidimensional
Yprocedures (ie. traditional behavioral techniques) in increasing the
‘proportion‘ of ;task relevant self-verbalizations, which in turn
stimulate ’increases in academic pc;.rformance.

The .inconsistency in the results of the research described above
makes it difficult to evaluate the -e;fective'ness of. CBM interventions-
with the learning disabled. Studies which come under .the heading of
indirect effects upon academic performance (Robertson et al., 1974),
generally include self-instructional procedures which are non-specific'
(i.,e. of the ;'what is my problem?", “wha{t is my plan" type). This type of
self-instruction may be too gener::ll jn that it does not provide a foeus
ph specific areas of academic pe'rfor.mance and therefore mitigates the
likelihood of success with academic tasks. In contrast, sélf
instruction studies which more directly addressed self-enhar}cemlent of
academic skills, may have been fécilitative in that they contained self-
instructions to which the subject could readily relate. On the other
hand, these narrow sélf«instructi.onal interventions may make it
difficult fdr those students who did not possess the necessary pre-
skills. Two pertinent issues related to the focus of self-instruction

with the learning disabled .arisé from this review of the literature.
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First, it is unchar as to which specific compo‘nents within self-
instructional procedures (eg. self-verbaliz_atjpn, imagery, or self-
guided speech) are necessary and the most effective in dealing with‘ the
reme_dial*neéds ‘of the learning disabled. Second, which groups’ of -
learning disabled children respond to specific features or components :
" of self-instruction (eg. Aré there sbecific subgroups of children for:
which self-guided instructionor retraining of coping self-statements
are best in affecting acaderrlgs(formance'?). o "

It is in response to the issues raised with regard to the
effe'ctivenAess of self-instruction programmes with the learning
qisabled that the present study is developed. Speci‘fically, the present
smdy will explore a'sihgle component of self-instruction, coping self-
talk. Coping self-talk is chosen as the focus of this study as both the
educational literature (see Torgeson, 1979 and Harris, 1982)‘ and
- observational data clearly demonstrate the significant discrepancy .n
the coping self-talk patterns '(‘Jf Iea}ning disabled children. 'As well, the
early self-instruction research studies point to the modifiability of
self-talk and its effect in reducing anxiety, phobic behavior and speech
anxiety (Meichen‘baum, 1979). In addition, the present study will
further -extend and improve upon methodological procedures used in
self-instruction i»n'tervéntiOns. vFor example, wheré.ea;lier studies
typically relied upon f&llow-up self—report measures, or paperyand
pencil post-task measures (eg. Alpert-Haver Anxiety Test) to evaluate
_changes in the irrelevant self-talk patterns of clients, a spontaneous
think-aloud procedure will be empléyed in the present study as a méans
of tapping directly the spontaneous self-talk of -subjects. This

modification of methodological procedures reduces the possibility of



collecting inaccurate self-talk reports (typical of early studies). A
second extepsién of methodological procedures in the present study is
.to extend the self-instructional procedures into a more immediately

relevant settini;, the classroom. Finally, the sampling procedures which

will be used in this study w;ti ;ocus on the selection of a specific
group of I'earn,ing disabled childfen. These children will ,bé ) 3
characterized by significant discrepancies in learning aﬁd performance
on mathematics tasks. Through\’ this methodological proceduré, the
present study will respond to the request from earlier research to look
for a match between s\gﬁr-?nstructional tactics and specific subgroups
of learning disabled children. | |

In addition to these methodological considerations, tactics found
to be 'critica’l within the CBM framework (as reported by Meiche baum
and Goodman, 1969/71) will also be considered and concluded irg the -
development of the self-instruction intervention used in this study.
These include an "insight" procedure, modelling procedures, feedback
procedures, and practice procedures. In the followihg chapter, the

methodology deVeloped from these considerations is detailed.
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CHAPTER Il
~ METHOD
’Qvg‘rvigw 7 |

For a total of 13 weeks,rusing' a think-aloud procedure, self- |
report data from subjects ‘were collected. The initial two week period-
was designated for baseline data collection, followed by a six week
‘sessionlof_f' intervention. After a three week intérval, post-test data
were collécted in a two week period. During the initial two week period
and prior to the intervention phase, all subjects (both Learning Disabled
and Avérage Achievers) were given a mathematics test to complete |
‘w,ith a request to think aloud as they completed the »tagk.’The self-talk
which was spontaheouély generatéd by learning disabled subjects was
collected and compared to that of their average achieving peers. .During
the six week intervention period, 10 Learning Disabled subjects were
taught a self-instructional coping strategy adapted from Meichenbaurﬁ
and Goodman (1971) . - : | I -

The researcher was responsible for all levels ‘of data collection
with° the exception of the final maintenance post-test which was
collected by a colleague blind to the purpdse of the étudy. In order that
p;ocedures and instructions remained consistent across sessions and
between school settings, procedural guidelines were p?ovided for the
colleague in charge of the final data collection. ”

All sessions took place in the Learning Assistance Centres
located at the two school settings. Self-report data yygelre collected by
means of portable cassette tape recorders fitted with tie clip .,

microphones. Supplementary data (mathematics tests) were collected

by means of paper and pencil measures.
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group in completing the pre and post-test data collection sessions.

-

For all training sessions, data were collected in a group setting.
Each training session lasted for a period of 30 minutes. Over the course
o{ training, three five minute follow-up interviews were conducted

ir%nediately following the training session, scheduled at the beginning,

/'\r'naiadle, and end of the training sessions, where subjects were asked to

'*re-fhinkaloud" a question attempted during the training session. Both

i

Learning Disabled and Average 'Achiueving subjects participated as a

-

Pr r

| Recruitment. Twenty subjects, eleven male and nine female
elementary sChbo[ aged students»participated in the present study.
Subjects were selected from two independent Catholic Elementary
dayschools located in the suburbs of Vancouver, British Columbia. From
a list of students currently'enrolled in grades four through seven at
each of the'two schools, a Learning Disabled subpopulqtion and an
Avérage Achieving subpopulation were identified. Subjects aséigned to
the Average Achievers list were characterized by an overall school
academic performance between 69% - 75% based upon cumdlative
academic records which were recorded on Permanent Record Cards
housed at each school. These i.ncluded group administered Standardizéd
Achievement Test scores - Gates MacGinite, schoo! specifi,cv
performance test scores, and anecdotal reports. Subjects assigned to
the Learning Disabled subject list were characterized by a 1.0 to 1.5
year discrepancy between *performan‘ce and ability, as determined by
diagnostic assessment. In addition, all subjects in the Learln'ing
Disabled sample had a history of academic difficulty which- was not ;

primarily due to other handicapping conditions such as, mental

29



retardation or emotional disturbance. - . g

. From the sorting procedures described above, a pool of 213
potential/ subjects were identified from the two schools. One hundred
and twelve of the subjects were registered in School A -- located in an
~ upper middle class neiéht?ourhood of North Vancouver, catering to a
predominant!; Irish Catholic population. The remaining 101 subjects
were registered in School B -- located in a working class |
Qgighbourhood- of Burnaby, cqtering to a predominantly lItalian Catholic
c:mmumty For the purposes :of the present study children in the upber
end of achievement levels (high achievers) were not considered in these
numbers.

Following the criteria described above, 94 of the112 subjects at
School A were assigned to the Average Achievers list and 14 werej'.v
assigned to the Learning Disabled list. Four subjects were dropped from
the pool due to inqomplete‘ school records.

The 101 subjects at School B were similiarly assigned to either
one of the two lists using the same criteria as described above. Eighty-
eight of these subjects were assigned to the Average Achievers list
while 13 were assigned to the Learning Disabled list.

From each pair of school lists, five subjects were randomly
selected for the study from each of the two defined subpopulations
(Learning Disabled sample and Average Achievers samplé) for a total of .. .
20 (10 average -- five from each school and 10 LD -- five from each ° Q
school). Attempts were made to keep the sample equally distributed by
age,.grade, and sex.

For each of the targetted subjects, an information package (see

Appendix A through A-3) was sent home summarizing the purpose of
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the study. Accompanying each information package ’wés a reque)st for |
‘the parent(s) or guardian(s) to attend an information meeting at. their
child's school in order that details of the investigation could be »
provided and the degree of participation required by their child could be
explained. All parents and/or guardians attending the meeting éave
written consent for their child to participate in the study at that time.
One parent who was unable to attend the meeting at the scheduled time
was given information over the telephone and gave consent for her child
to participate. Written consent was received at a Iéter date.

Learning Disabled Sample. The Learning Disabled sample consisted
of six males: two fourth graders, three fifth graders and ohe sixth
grader and four females: one fourth grader, one sixth grader, and two
seventh gAraders. Ages ranged from 9 years 2 months to 13 yea?s 6
months, with a mean age of 11 years, 2 months. All subjects in this
group had experienced a proIonged.deriod of academic failure (based
upon cumulative and diagnostic records), and had demonstrated a gfeat
deal of anxiety and frustration towards school, particularly in the area
of mathematics. All subjects were designated by school based critéria
as having a specific learning disability, a discrepan.cy between
potentialA and academic performance between 1.0 and 1.5 years or more,
in °mathematics and language skills. In addition, all of the Subjects in
the Learning Disabled sample had received instruction in a Learning
Assistance Centre for a period ranging from nine months to two yéars,

one month with the mean instructional time in the Learning Assistance

Centre being one year, two months.

Average Achievers Sample. The Average Achievers sample

consisted of five rﬁales: one fourth grader, one fifth grader, two sixth
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graders, and one sevénth grader; and-five females: one fourth grader,
one fifth grader, one sixth grader, arid two seventh graders. Ages ranged
from 9 years,-10 months to 13 years, 4 months, with the mean age of
11 years, 6 months. These subjects w'ere characterized by an overall
average performance profile (grade percentages varying between 69 -
75% across the core subject areas of Ianguage Arts and Mathematics)
throughout their scholastic history. In aﬁdition, achievement"te§t data
completed just prior to implementation of this investigation placed all
of these subjects within the mid range in overall academic
performance. ' 7
Protocol , )

Setting. All sessions took place in the Learning Assistance
Centres located in each school. Both Learning Assistance Centres were
' approxignately G'X 4 m in size and were equipped with desks, tables,
study carrels, and stationary blackboards. Furnishings and layout were
reorganized to provide optimal space and minimizé distractions
between subjects in completing the pre, post, and intervention tasks
(for the layout of each room see Appendix B). In addition, portable
cassette tape recorders with tie cIip' microphone attachments were
stationed under each desk at which subjects worked while completing
the pre, post, and intervention tasks. Tie clip microphones were used in
order to minimize distraction caused by the recording devices as were
the use of smaller portable cassette recorders equipped with C 60
minute cassette tapes.

Process. Prior to the commencement of a session the researcher,
using a procedural checklist (see Appendix C), ensured that all

equipment was in working order replacing pieces as needed, and
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ensured that the room was arranged to allow for privacy and to provide
maximum space between subjects. Once the room was set up apd
equipment checked, C 60 audiotapes 'were labelled with the date,
session number, and subject identification number. All subjeé:ts were
identified by a code to ensure subject anonymity ‘and to mainitain
confid‘entiality of the contents of session rgcordings (eg. Subject
identification numbers contained an L or A to identify xa‘ subject as
either Learning Disabled or Average, an M or F to identify subject as
male or female, a number between four and seven to indicate grade
level, a number 1 through 10 to indicate subjectA identification number,
and the letter T or H to indicate home school). As an additional
record-keeping safeguard, the leader on each cassette tape was

recorded with the same information as that written on the label of

each cassette tape.

Baseline Collection Procedures. A two-day baseline data

collection took place prior to the implementation of the training
procedures. The first of the two baseline collection periods took place
early in the last week of April ( ie. on either the Monday or Tuesday)
while  the second session took place eight or nine days later (either
Wednesday or\Thursday in the first week of May). Both Learning
Disabled and Average Achieving subjects participated as a group in this
two -day baseline collection.

Using a prepared written script the researcher, who acted as the
instructor for the duration of the study, provided subjects with
directions for completing a mathematics task.*To provide subjects with
a clearer sense of the procedures to follow in completing the task that

they would receive later in the session, the researcher modelled
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completion of fsample mathematics questioniyvhlch had been written
on the blackboard prior to the subjects' arrival. In cornpleting

the sample task the researcher demonstrated threen':'i.eivels of self-talk
with a focus on affect laden statements which according to
Meichenbaum (1977) inhibit or enhanﬁc)e performance The first type of
self-statement demonstrated was a neutral or task specrfic ‘statement:
" | have to carry that number heré". The second and third types of self-
talk were two levels of task-approach statements: a positive 4
statement * I'm doing just fine, | got that part finished", and-a negative
staternent " I'll never get this I'm too dumb". A complex addition
question with regrouping was used as the example question (see
Appendix D Skills Development Phase for example question) as it was
sufficiently different from itehs on the training task so as not to
influence the completion of target task items (fraction questions), but
yet still focussed on strategy application to mathematics.

Following the modelling procedure, the whole group was engaged
in a discussion which focussed on the kinds of things they said to |
themselves while completing a mathematics task. To assist subjects in
recalling their own self-dialogue they were asked to close their eyes
and run a movie in their minds of a past experience in which they
completed either a mathematics exercise or test. Subjects were asked
to focus their attention on remembering how they were feeling and
what they were fhinking as they completed that task. After |
approximately 10 minutes of discussion and reflection time, subjects
were assigned the desk space set up with a tape recorder and
microphone labelled wi?l’?‘ﬁ'reir identity number. Subjects were taught

how to operate both the microphone and tape recorders. When subjects
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Were comfortable v(/ith the equipment operation they were given a  °
fractions mathematics ‘task which was drawn up to simulate an actual
mathematics test. Sﬂbjects were instructed to thinkout Ioud, trying to
let everything that passed through their heads-to be said aloud so that
the taping equipment could pick it up (based‘on Dunker and Claperede,
1934)". A request to think out loud was used as opposed to a request to
describe what was going on in their head as the former request
stimulates a. kind of spontaneous verbalization while the latter
stimulates only a limited kind of verbal~izations focussed more on
evaluating thought (Epstein, 1977).

Eight or nine days following the initial baseline data collection
(depending upon which school setting subjects, were located), the
second and final day of baseline coIIec{ion was conducted. A procedure
similar to that used ih the first baseline collection was used wi_th the
omission of the modeling procedure. The modelling procedure was
replaced with a verbal reminder to think out loud throughout the entire
time-of working on the mathematics task. Eacr) session for baselinek
collection lasted for a total time of 45 minutes, 30 minutes kof which
was spent on the completion of the mathematics task and 15 minutes -
spent in providing direction for completing the tasks and for wrapping
up the session. |

Following the completion of this-second baseline collection,
subjects in the Average Achievers sample were released and inen
instructions to return for a third and fourth session to be conducted in
the final three weeks of school. Alternately, subjects in the Learning
Disabled sample were given a time schedule outlining the meeting

times for the six week intervention period. All subjéects in the
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intervention group met once a week.

Intervention Protocol. The 10 Learning Disabled subjects (five
from each- schoel) attended six training sessions beginning the first
week of May and ending the second week in June. Each groups met once a
week at prearranged times during the school déy in the Learning |
Assistance Centres located i'n their respective schools. Each session
lasted forty minutes; with thirty minutes used fdr the completion of
the task and ten minutes used for follow-up. |

An oral and visual presentation on the role played by self-talk in
maintaining poor performance was provided to all subjects in the
intervention group (see Appendix D). The two purposes underlying this
presentation were: 1) to heighten subject awareness of their own '
maladaptive style of thinking, bringing it to the conscious level; and 2)
to develop the efficacy for the use of strategies presented in the
training that was to follow. Following this presentatlon the research
reviewed the goals of the training session (using both a verbal and
written format to meet the needs of the learning style of the subjects):
1) To enhance students' performance on mathematics tasks; 2) To teach
- students a strategy to help them deal with and cope with mathematics
tasks; and 3) To provide students with ample practice in using these
- strategies on aCtuaI mathematics tests. Subjects were provided with
an opportunity to ask questions to clarify the goals and procedures
“outlined by the researcher.

The training in the fundamentals of the procedure fo follow in
completing the tasks was facilitated by ﬁeans of a pair of cue cards
prepared to assist subjects in completing the tasks. One card provided

an outline of the stages in the coping process as adapted from
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Meichenbaum (1977).

Cue Card One:

Steps in the Coping Process

(A) Assessment of the situation

Label and plan

(b) Recognizing and controlling the impulse of negative thoughts

Recognizing that negative thoughts hurt my work

Controlling by replacing

(c) Reinforcing

*Pat yourself on the back for a good job

The companion card provided subjects with sample self-statements to
assist them in applying the strategies at éach Ieve.l in the coping
process. The companion card was further subdivided into sections
focussing on various ‘Ievels of the coping process. Language was

modifed to meet the reading and language level of the subjects.

Cue Card Two:

Coping Self-Statements

(A) Assessment of the situation

What is it that | have to do?

Look over the task and think about it.

(b) Recognizing and controlling the impulse of negative thoughts

Recognition: °

Okay | feel worried and scared...

I'm saying things that don't help me... | can stop and think more
helpful thoughts.

Confronting/ Coping/ Controlling

Don't worry. Remember to use your plan. .

Take it step by step - look at one question at a time.

Don't let your eyes wander to other questions.

Don't think about what others are doing. Take it one step at a
time.
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When you feel your fears coming on ... take a deep breath, think "I

am doing just fine. Things are going well."

(d) Reinforcing

| did really well in not letting: this get the best of me.

Good for me. 1 did a good job.

| did a good job in not allowing myself to worry so much.

Once subjects had the opportunity to reviéi/\; the cue cards the
researcher (using an enlargement of each cue card) completed a
mathematics task applying the strategies as outlined on the cue cards.
‘The researcher encouraged subjects to ask for clarification if
necessary. Once the procedure was clear to all subjects they were
hooked up to their tape recorders and provided with a practice
mathematics task, plus copies of the_ cue cards (one pair per subject).
Instructions to keep- thinking out Ioud‘ were given (as opposed to
subjects being asked to describe what fhey were thinking, as fhis type
of request elicits a type of self-evaluation). During the application
period in which subjects combleted the tasks using the cue cards, the
researc'her did not intervene with statements to encourage or to coach
the subjects to use the cue cards, nor was instruction provided for
completing a specific item on a task. The only interference from the
researcher during the completio‘n of a given training task was to remind
subjects that had stopped "verbalizing" to remember to keep thinking
out loud. When a subject failed to "think out loud” for a period‘ of three
minuteé the researcher cued the subject orally to continue to think out
loud. - |

Sessions one through three were completed as described above. On

the fourth session the researcher provided the subjects with a mid-
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intervention booster session. This session was conducted in a similar
fashion to that described .in the baseline collection procedures. In
addition, subjects were provided with a review of the étrafegies (cue
cards) applicable to a demonstration question completed by the
researcher.. The remaining sessions were completed following the same .
procedures ‘as outlined for sessions one through three.

Modification of Strateqy Use. At the close of the first, fourth, and
final tréining sessions, or when the subject had completed thé assigned
task, ;che researcher,randomly selected a completed question from each -
individual subject's mathematics sheet, and with the tape recorder
still in record mode asked the éubject to "rethink" the completion of
that question without the assistance of the cue cards. During the
interview periods all subjects remained at their-stations either
completing the task or waiting for their turn to be interviewed. This !
p-rocedure was implemeﬁted in order to tap the development of coping
repertoires of the individual subjects. According to research‘,_when a
strategy is internalized the individual begins to alter or adépt the -
structure to suit his/her need for application, focussing on specific
features in the coping process that they deem relevant (Meichenbaum,
1977, Luria, 1932). The more internalized a strategy becomes the more
noticeable the degree of modification in the strategy plan. In addition,
this procedure was used to tap the actual modification, by individual
subjects, of the coping process as presented on the cue cards.

Maintenance Check. On the day following the last intervention

training period the Average Achievers group were brought together

<7

with the Learning Disabled group to complete a mathematics task

similar to the tasks provided in the baseline collection phase of the
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study. All subjects were reminded of the procedures in the earlier
baseline sessions, accompanied by a modelled completiotn of a math
question complete with some sample self-statements characteristic of |
three levéls of self-talk (ie. a neutral self-statement or task specific
statement, and two task approach statements, positive and negative)
used in the initial baseline collection session. In addition, all subjects
were reminded to try and think out loud when completing the task. As in
the training phase and the baseline collection phase subjects were
prompted with a neutral cue when they ceased to verbalize for a three
minute interval. A second and final maintenance check was conducted
two weeks lazer. During this final phase of collection subjects were

not provided. with the coping prompt cards. The first maintgnance check
was monitored by the researcher while the second and final

maintenance check was monitored by a colleague working at specific -

school settings.

Instrumentation and Mgﬁigriglsﬁ .

Pre-Test and EQgI-?Qgt Collection Measures. All subjects (both
Average and Learning Disabled) completed four mathematics‘measures,
two during the pre-test collection phase and two during the post—{est
collection phase of the study. Each of the four measures contained a
sampling of questions to represent each of the goals and objeCtives for
the fraction strand outlined in the teachers' guides of Investigating
School Mathematics, for grades four through seven. Several master ’
teachers compared the four measures for cont:;t and level of difficulty
to the summative tests provided by the publishers for Investigating
School Mathematics . The four measures were also compared to levels

tests prepared by the Catholic School District. In all cases measures
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were found to be similar in content and level of difficulty to both
Summative tests and District tests. | )

Intervention Tasks The intefvention tasks used in this study were’
based on the Ministry Prescribed Math;matics series for British' .
Columbia Public Schools - Investigating_School Mathematics Levels 4-
7. The Instructional Strand of Fractions was the cbnceptual level from
which all measbres were created for the study. For the purposes of this
study a total of forty eight mathematics tasks were produced prior to
the gollecfion of data. Each intervention task_ focussed on a single
concept. Six operations with fractions were ‘covered on the trainiﬁgw
task, with eaoh task focussed on one operation. The training tasks as a
whole covered writing equivalent and converting fractions, addition and
subtraction of unit fractio.ns, addition and subtraction of mixed
fractions without regrouping, multiplication of- unit fractions, and -
division of unit fractions. Each of the mathematics measures were
constfucted with consideration of the level of expected mastery for
individual grades and the present level of mastery achieved by the .
individual subject. In addition, the format of the mathematics tasks
were designed to resemble as closely as possiblé” an actual*
mathematics test. Each measure included between thirty and forty-five
items presented in a regular block format accompanied by specific
difections for coinpletioh (see Appen’dix’"—E). All tests were scored out of
thirty points..

To ensure validity of the mathematics measures each measure
was compared, by colleagues, in terms of conter;t and ° level of

difficulty to Summative Tests provided by the [nvestigating School

Mathematics Programme. As well, each test was compared to levels

!/
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tests given in the regular classrooms (random comparison at each
school). In only three cases was it necessary to rewrite a portion of a
‘measure for clarity.

-

Self-Talk Measure. At all three levels of the study (pretest,

intervention, post-test) the self-talk of subjects was collected. Self-
talk is defined as the guiding self-dialogue engaged in by an individual
while completing'a task. For the purposé of this study self-talk was
characterized as either positive, negative, or neutral. Self-talk has
been divided into two levels: task«-spé;iﬁc and task approach
(Meichenbaum, 1979; Brown et al, 1981). Both negative and positive
self-talk come under the general category of task‘approach statements.
Generally task approach statements focus on chqracteristics 6f_thé
learner which facilitate or inhibit performance. In terms of the prasént

study a positive self-statement is one which facilitates performahce,

encouraging continuance at a task, and reinforceg the subject after |
completing a specific item. This caiegory of self-talk also includes
statements aimed at the completion of a task~" " What am | supposed to
do he(e... take the first step”; or a statement which describes thé' '
subject, "I must remember to go slowly... | arh doing my best". In |
contrast a negative task app:oach statement is one .which inhibits or_
interferes in the successful cc.)mpletion_ of, a task, for example: "l -am
hopeless at this... I'll never get this right". _

" The neutral or task specific statéments according. to ‘Ha'fris'
(1985), are statements which are relevant to the specific task at “hahd, -
for example, " | have to carry the one... | have to redqf:e to lowest

terms”.
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Data Treatmefii
-~ Self-Talk .Mgasmgs,‘ Following the completion of eahch session,
hardcopy transcrrpts of the recorded audiotapes were produced.

N Transcrrpts were coded agarnst a master - evaluatron key” which
operatronally defined each type or level of self- talk A total of 200
individual sessgons were recorded over the duration of the ten week
study period, which translates to 1"00'\:hours of recOrded self-report
data. Oftheg 200 individual Sessions one session was not completed due
. to)subject,absence. The 199 remaining sessions were transcribed
verbatim to produce a hardcopy of each session. To ensure that each
session had beéen transcribed accurately each ha‘rdcopy was compared to
the origi‘hal3 tape; any missing or inaccurate transcriptions were noted h

n the hardcopy -to be corrected‘/at a later time. Final copies of the
coreected transcrrpts were encoded onto a data 'disk wrth accompanyrng
hardcopy produced Each hardcopy was labelled wrth the subject
nurrrber, session number, . date, and school location.

ten percent of the total data pool or 20 sessions -were evaluated |
mby a coder bhnd to the procedures, usmg a. coding key which outlrned
the three Yevels of self-talk in operational terms.

.Mathem‘_atgs ga_sul es. For each of the 48 mathematics rrgésures
. prodUCed_, a maste&r key was created. The keys for each task were
’checked By a co\'Heagoe at the school settings to ensure that all
Jansw*ers “listed were correct Each of the completed math tasks were
marked agamst the approprrate key by the researcher. Each raw score,
with éccompanymg percentage accuracy, was then recorded on a master

/

sheet which listed subjects by identity number. /
|
3
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CHAPTER IV

" RESULTS AND DISCUSSION

Qverview

In this chapter, the results of the coping strategies training
programme are preéented and discussed. The’findings are discussed in
relation to each of the five research 'questions under investigation,

with implications drawn for future research.

R rch ion No. 1:

Do the coping self-statements of learning disabled children differ
systematically (qualitatively and quantitatively) from normally
achieving peers?

Tabulated means of the spontaneously generated private seif-
dialogue for both learning disabled and average achieving groups for
both baseline sessipr’is'are presented in Table 1. Subject's self-talk
was rated as either positive, negative, or neutral. Operationally,
positive self-talk is defined as statements which contain a bhrase
identifying a problem lﬁcoupled with phrases of affirmative action.
lllustrative examples of positive self-talk are: " Oh, oh | can't ... | am
thinking in a more helpful way.. take a deep breath and take it step by
step." Negative self-talk is operationally defined as a statements
which contain one or more phrases of self depreciation but not coupled
with affirmative action phrases. lliustrative examples are: "l _can’t do
this l'm?stupid“ or "This is hopeless. I'm stuck,'l can't”. Neutral self-

talk is operationaily defined as statements which neither facilitate
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performance or interfere with performance of the task. Statements of
this txpé would include observational evaluation of the surroundings’
such as " Boy it's cool in here", " What did he say?". To fabilitate
comparisons, means were calculated and expressed in percentages for
each of the three categories. In addition, individual means were
calculated for each of the two baseline sessions. The ‘percentage
means calculated for positive self-talk for the learning disabled group
and average achieving group are reported in the first column of Table 1.
Of the 611 self-statements generatedbby learning disabled subjects on
the first of the two baseline sessions, 108 or (17.6% SD= 7.11) of the
self-statements were categorized as positi've -- self-statements
which facilitated performance on, academic tasks. In comparison, 2]5
(42.4% SD= 10.05 ) of the 623 self-statements generated by average
7achieving subjects, during the first baseline collection, were rated as
positive. Significant differences between Iearning disabled and average
achievers were found on these Qre-test comparisons [t (9) = -7.635,
p<.05]).

In the second baseline session, similar findings were observed.
Specifically, learning disabled subjects as a group ‘engaged in
significantly less positive self-talk than did normally achieving peers
while completing baseline mathematics tasks. A comparison of 145
(23.4% SD = 12.51) of 612 self-statements being rated as positive for
learning disabled subjects to 328 (48.5% SD= 7.56) of 675 self-
statements being; rated as positive for average achieving subjects. This
difference was significant [(_t, (9) = -4.96 p <.05].

The means for negative self-talk across the two baséline

sessions for both the learning disabled and average achieving groups
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Table 1 E’-rg-]‘,ggx 1 and Pre-Test 2 Comparisons of Self-Talk Data by

r_Learning Disabl n ver hievi

Learning = - Average

Disabled Achievers
Pre-Test 1 (N = 10) (N = 10)
Positive Statements 17.6% (108)* 42.4% (275)
Negative Statements 53.4%(4326) 19.4 %(120)
Neutral Statéments ~ 29.0% (177) 37.9% (228)
Pretest 2 i
Positive Statements - 23.4% (145) 48.5% (328)
Negative Statements 42.0% (257) 17.2% Z‘a\20)
Neutral Statements 34.4% (210) 35.6% (227)

* refers to the total number of self-statements generated for that
category calculated from raw data on pre-test summaries.

N
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are presented in the second column of Table 1. Negative self-talk
accounted for 326 (53.4% SD = 12.03) of the total 612 self -
verbalizat‘ions_generated by Iearni»ng disabled subjects during t}he
completion of the first baseline task, and 257 (42.0% SD = 14.93) of
623 self-statements on the second baseline collection. In contrast,
negative self-talk accounted for only 120 (19.4% SD = 5.17) of 623
self-statements generated by the average achieving subjects during the
first baseline collection session, and 120 (17.2% SD = 6.015) of 675 for
the second baseline collection. These differences were significant [t
(9) = 7.267 p<.05 and_t (9) = 5.39 p<.05]. Learning disabled subjects
were found to engage in significantly more negative self-talk while
completing both baseline tasks than did average achieving subjects.
mm nd Di ion |
When self-talk is considered as a whole, the two groups did not
differ significantly in the quantity of self-talk produced. Over/a fhirty
minute session both learning disabled subjects and average achieving
subjects produced approximately similar amounts of self-talk; the
mean average for learning disabled subjects was 66.4 self-statements
‘ compared to a mean of 65.4 self statements for the average achieving
subjects. However, clearly marked qualitative differences were noted
ih the spontaneously generated self-talk of learning disabled and
average achieving eubjects% when self-talk was partitioned by category
or type and comparedin terms of the quantity of positive and negative
self-talk. Learning disabled subjects were found to produce
significantly more negative self-talk end significantly less positive
self-talk than average achizving peers. It is interesting to note that

the groups did not produce significantly different amounts of neutral
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self-talk, self-talk which did not facilitate hor interfere with the
completion of a task. The learning disabled group averaged 21.25

average achiewpg group produced 22.75 neutral self-statements across

neutral self statements across the two pre-test sessions while the
W

the two pre-test sessions. Figure 1 and Figure 2 depict the patterns of

self-talk of learning disabled and averadge achieving subjects across

the two baseline sessions.

The patterns of self-talk revealed by the baseline data sessions
support the findings reported in the early self-instruction research -
literature. Specifically, Meichenbaum (1968) found that implusive
hyperactive children were less able than average peers to exercise
verbal control over non-verbal behaviours. The self-verbalizations of
hyperactive subjects were found to contain significantly more negative
self-verbalizations as compared to positive or relevant verbalization.
Self-instruction training coupled with cognitive modelling led to
improvement among the hyperactive subjects to perform more
accurately on dependent measures. Other researchers report similar
results, extending their investigation to demonstrate the maleability
of the self-dialogue and tying self-speech directly to the control of
motor behaviours.

The present study extends these early findimgs to include the
influence of self-speech on academic performance. The present findings
substantiate those reported by Harris (1982) who looked more
specifically at the influence of the debilitating and irrelevant self-

' speech patterns of learning disabled subjects on success with problem
solving tasks. Where early self-instructional programrﬁe studies

focussed on the control of motor and nonverbal behaviours through
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Figure 1 Comparison of Qualitative Self-Talk: Pre-Test 1
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Figure 2 Comparison of Qualitative Self-Talk: Pre-Test 2
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self-talk and quasi-academic tasks (problem solving taSks), the
present findings clearly demonstrate the influence of self-speech on
academic tasks. As well, the present study applied self-instructional
procedures to actual tasks found within the regular school curficulum
where earlier applications tended to focus on clinical and laboratory
based tasks. In short, a conscientious attempt was made to use

ecologically valid tasks.

Research Question No. 2

Does the coping strategies training programme have a significant
positive effect on the coping style of the learning disabled
subjects? .

In order to answer this question, within-group differences across
the three levels of self-talk (dependent variables) in both pre-te$t and
post-test conditions will be explored. As well, in order to draw some
tentative conclusions as to the .effectiveness of the coping skills
training programme, a comparative Znalysis of differences in self-talk
between average achievers and learning disabled subjects during
training will be explored.a |

Within-Group Self-Talk Comparisons. Table 2 presents self-talk

data collected and classified by category (positive, negativesand
neutral) for the learning disabled group across the pre and post test
conditions. To facilitate within- and across group comparisons, means
are presented as percentages.lDifferences in the coping style of
learning disabled subjects from the pre-test condition to the post-test

condition are reflected by the differences in percentage means on each
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Table 2 Pre to Post Test Comparison of Self-Talk Mgans for Learning

Disabled Subj

Pre-Test 1 Pre-Test 2 Post-Test 1 Post-Test 2

Selt-Talk

Positive 17.6*  '23.4 41.2 45.7
Negative 54.1 41.8 25.8 22.8
Neutral 28.3  34.6 32.9 31.5

* percentages
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level of self-talk. -In the pre-tes:t conditions, learning disabled
subjects _,éngaged in proportionally more negative self-talk than
positive self-talk. Comparisons of post-test situations revealed a
reversed trénd, with learning disabled subjects engaging in
significantly more ‘positive self-talk accompanied by significantly less
negative self-talk. This ‘reversed trend is clearly observed in Table 2.

Statistical analysis b;/ t-test confirmed the trends observed.
Significant differences at the p < .05 level between pre-test and post-
teft means for both negative and positive self-talk were found for
learning disabled subjects. Howeéver significant differences were not
found between the pre-test and post-tést scores on neutral self-talk
for the learning disabléd subjects. Table 3 presents the calculated
critical T values for each of the three levels of self-talk across pre
and post test conditions for learning disabled subjects.

mparison of Learnin isabl Aver Achievers on If-

Talk Meagsures. Comparatiye analysis of the coping self-talk patterns
(ie. patterns of the three levels of self-talk) of learning disabled and
average achieving subjects provide further support for the research
question under investigation. When self-talk patterns of learning
disabled subjects were compared to those of the average achievers,
across pre and post test situations, marked differences in the coping
self-talk patterns were noted at the pre-test condition, but these
observed difference were not apparent at the post-test condition. The
coping self-talk patterns of average achievers in the pre-test condition
contained a greater proportion of positive self-talk to negative self-
talk. In comparison, self-talk generated by learning disabled subjects,

during the pre test condition, contained significantly more negative and
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Table 3 I-T I mpari f Pr P T [f-Talk

rnin i | mp!
‘ .Pre/Post "1 Pre/Post 2
Self-Talk '
Positive -6.612* -5.941*
Negative 5.738* 3.2*
Neutral 237 .98

* significant at p<.05.

53



significantly less positive self-talk. The clearly discernable patterns
between the positive and the negative self-talk of average and learning
disabled subjects have been presented previouslsy in Table 1. The self-
talk patterns of learning disabled subjects at the pgst-test condition
more closely approximated those of the average group. culated
critical t values for self-talk comparisons are provided in Table 4.
These values demonstrate that significant differences were found
between learning disabled and average achievers on both pre-tests f‘ovr
negative and positive self-talk but not for neutral self-talk. At the
post-tests, no significant differences were found between these two |
groups on either positive, negativé, or neutral self-talk.
mm n i ion

The coping skills training programme was found to have had
significant positive effects on the coping style of learning disabled
subjects when compa;ative analyses of the patterns Wk across
and within groups were performed. Significant differences in the
patterns of self-talkr among Iearning disabledz subjects were revealed
when pre to post test data were compared. In pre-test conditions the
coping self-talk of learning disabled subjects tended to contain
signficantly larger porportions of negative to positive self-talk.
Reversed trends in the coping self-ftalk patterns of learning disabled
subjects were noted at the post-test condition; learning disabled"
subjects' coping self-talk contained significantly more positive self-
talk and significantly less negative self- talk. Comparisons of coping
self-talk patterns of the average achieving grou;:; to the learning
disabled group revealed significant differences in terms of thé content

of coping self-talk at the pretest condition (see Figure 1 above). In
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Table 4 P're/Post‘T-Test Comparisons of the Self-Talk Patterns of

Learning Q!;ablgg %?iggﬁ to Average Achievers

S~
4
o
f\/\’ Critical T-values

J ‘

\\ .

Pre-Test 1 Pre-Test 2  Post-Test 1 Post-Test 2
Positive 7.635* 496" .26 423
Negative -7.267" , -5.39* 2.052 .088
Neutral 1.915 . 334 -.609 778

v

* significant at p<.05. , -

%

% %‘,

55 )



»

P

post-test condttlons however the copm% self-talk patterns of
learning disabled subjects more closely abproxumated patterns of

coping self-talk displayed by average achievers. Figures 3 and 4 depi}:t,

i

graphically‘, the similarities in self-talk patterns of lear’ning disabled
and average achievers at the post-test condition. Of ‘barticular interest
is the fit of the self-talk patterns,ef learning ‘disabled subjectsy to |
average peers on the second po%test measure (far maint_en;ance task),
administered three weeks after the first/post-test (see Figure 4). The
self-talk patterns of both groups were almost identical in proportion
ofgsmve negative, and neutral self-verbalizations. | '
These findings demonstrate that training in the coping strategy
was sufficient for altering the self-dialogue patterns of learning
disabled subjects to mirror those of average achieving peers. T‘he
present researcher had hypothesized that traini,ngv in the coping ,'
strgtegies sequence. would stimulate the replacement of negative self-
talk with more adap‘tive positive self-talk. The results however,
showed that negative self-talk, acfoss sessions,'-contin_ued to’ account
for approximately 25 percent* of thg entire selfﬂ-tallk dialogue for both
groups of subjects. According to the literature, a certain amount of
negative dialogue is necessary for e?fective coping to occur. This might
suggest that the presence of the pro_portien of negative self-talk found
within the self-talk patterns in both groups was necessary to
stimulate active coping, and therefore is a desirable characteristic in
the self-dialogue patterns. Safran (1981) suggests that the presence of
negative self-speech within the sel(dialogue works as a marker orﬂcue
to the individual to engage in more adaptive productive coping self-

talk. Thus, the residual negative self-talk in all the subjects appears to
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Figure 3 - 1 mparisons of Self-Talk for Learning Disabl
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be understandable.

R rch ion N

-

Do trained learning disabled subjects improve in academic
performance in areas where negative coping behaviour was
abundant prior to Cognitive Behaviour Modification training?

A comparative analysis of performance scores from pre to post
test conditions for learning disabled subjects was conducted in order
to answer the question of the effectiveness of the cognitive behaviour
modification training strategy in improving'acaderﬁic performance.
Table 5 provides individual subject means, with grand means calculated.
for the learning disabled subjects across both pre and post test
conditions. Performance. scores for learning disabled subjects on the
first pre-test measure are presented in the upper half of column one of
Table 5. Scores for the learning disabled group on the first pre-test
.ranged from 1 through 55 with a mean of 22.9%. Performance scores of
learning disabled subjects for the first post-test, described in the
upper half of column two on Table 5 ranged from 19 through 80 with a
mean of 57.9%. T-test analyses conducted on pre-test one means and
post-test one means yielded a significan’g différence [1(9) = -9.64:2
p<.05].

A second analysis was performed comparing the data collected
for the second pre and post tests (see the lower half of Table 5). There
was a three week interval separating the administration of the first
énd second post-test. The mean performance for the learning disabled

subjects on the second pre-test was 26.9% with scores ranging from 7
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Table 5 Pre-Test/Post-Test Performance Data by Subject for Learning

Disabled Subjects

Subject Pre-Test 1 Post-Test 1
Number Percentages Percentages

1 17% 62%

2 12 55
~3 3.1 59

4 17 68

5 55 80

6 6 19

7 1 43

8 23 60

9 37 64

10 30 69

Mean: 22.9 57.9

Subject Pre-Test. ,2 Post-Test 2
Number Percentages Percentages

1 21 49

2 10 27

3 29 60

4 // 31 61

5 ) 54 71

6 14 7

7 7 - 5

8 26 5

9 36 60

10 41 62

Mean: 26.9 46.0
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throUgh 54. On the second post-test, the average séore for learning
disabled subjects was 46.0% with é range in scores from 5 through 71.
T-test analyses conducted on the second set of data were significant [t
(9) = -4.435, p<.05]. '

Table 6 provides the calculated percentage means for both
negative self-talk and performance of learning disabled subjects
across the six training sessions. Exploratory analysis revealed a trend
in the negative self-talk patterns and performance scores. As negative
self-talk decreased there'was a corresponding increase in performance.

Over the duration of the training sessions, there was a 19%
decrease in the negative self-talk uof learning disabled subjects with a
corresponding 27.9% increase in thg performance. ‘j;he largest notable
decrease in negative self-talk accompanied the gréatest increment in
performance found between sessior; two and session three; an 8.9%
decrease in negative self-talk accompanied by a 4.9% increase in
performance. Of interest to the present study was the 1.4% increase in
negative self-talk (during session féur) and the effect it had on |
performance. Although performance improved, the increment was
smaller than that found in earlier and later sessions (1.2%).

Summ nd Di ion |

Significant academic improvement among learning disabled
subjects, was noted from the pre to post test conditions. Significant
differences found betweeﬁ the learning disabled and average achieving

.

subjects on the pre test measures were no’t’/ép‘parent on post-test
g

measures. In fact the performance of learni

disabled subjects on the
post-test measures approximated the performancé of the average

~achievers (see Table 5).

\ 60



Table 6 Percentage Means for Negative Self-Talk and Performance

for Learning Disabled Subjects by Group Across Training

Training o Negative ., Performance
Session Self-Talk
(N = 10) (N = 10)

1 43.4 % 28.4 %

2 37.1 36.4

3 28.2 41.3

4 29.6 42.5

5 26.8 43.4

6 24 .4 56.3
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Patterns of negative self-talk and performange across training
sessions provide further evidence in support of thie positive effects of
the cognitive trraining proced_ure on academic performance. As the
academic performance of the learning disabled subjects increased
there were corresponding decreases in the generated negative self-
talk. Based upon these findings, one gguld speculate that cognitive
variables (ie. negative self-talk) greatly limited the learning disabled
subjects from performing efficiently on the academic tasks. This
finding points to and provides support for the production deficiency
hypothesis that the difficulties of the learning disabled to perform
effectively within the academic setting are related to an'inability to
call up.4appropriate cognitive and metacognitive routines. These
difficulties are caused, at least in part, by the interferences of
negative self-talk. While the subjects in this study were not instructed
'infmathema&s (ie. fractions), performance increments on
mathematics tasks were found following training in a cognitively ba‘sedv
‘procedure ( Self-Instructional procedure for coping with maladaptive
self-instructions). As discussed in the literature review, Meichénbaum
explained that the maladaptive self-instruction characteristic of this
group acts as a competing stimulus, distracting the subject's attention
from successfully coping with the alternate stimulus (the task). By
bringing the maladaptive self-talk patterns to the conscious level and
offering replacement alternative, more adaptive positive self-
statements, the attention of the subject is redirected to the. task at
hand. These findings highlight the importance of not only focussing on

pure academic instruction (skills acquisition) within the classroom

setting, but to provide appropriate parallel instruction at the affective
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level. Instruction must contain components aimed at altering and

modifying the ineffective and irrelevant self-speech characteristic of

the learning disabled child.

Besearch Question No, 4

Is there a relationship between academic performance and self-
talk? -

- 7

Clearly marked differences in the coping style, as revealed by
self-talk, of learning disabled subjects when compared to average
achieving subjects have been citged. Changes in the copind style of
Iearrring disabled subjects have been noted in terms of self-talk
comparisons and performance comparis_ens, Similarities were also
noted between the self-talk patterns of average achieving and learning
disabled groups on post-test measures. However, in order to look at the
relationship between self-talk patterns and performance more
specrﬁ&\y thre interaction between self-talk and performance
variables must be explored Pearson's Correlatron Coefficient formula
was used to analyze the relationship between performance and self-
talk data.. Coefficients were calculated to determine the relationship
between: (a) pre-test performance and positive, negative, and neutral
self-talk values; and (b) post-test performance and positive, negative,
and neutral self-talk values. F‘indings from the correlational analysis
are presented in Tables 7 through 7.2 -

Correlaironal Analysis bv Total Group. Theoretlcally, as

performance scores rncrease there should be a corresponding rrlucrease

in positive 3elf-dialogue accompanied by a substantial decrease in
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Table 7 I f lation ri Perform
Self-Talk Measures for Total Population
/ Math Tasks .
Self—TaLk\ Pre-Test 1 Pre-Test 2 Post-Test 1 Post-Test 2
Positive .60" .61* 43 .54
Negative -.49"° -.37* -.21 -.03
Neutral 12 .18 .02 : -.10

Correlations based upon total population (N
= significant at p<.05
= significant at p<.01

* *

20).
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Table 7.1 Table of Correlations Compar‘inq Perféormance Measures with

Self-Talk_Measures - Learning Disabled Group

Math Tasks
&
Self-Talk . Pre-Test 1 Pre-Test 2 Post—Test‘ 1 Post-Test 2
Positive 46 7 500 .73
Negative -.17 -.32 f-26 -.32
Neutral .08 . .07 -.32 -.54

Correlations based upon total population (N = 20).

* = significant at p<.05

** = significant at p<.01
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Table 7.2 Table of Correldations Comparing Performance Measures with

Self-Talk Measures - Average Group
Math Tasks
Self-Talk Pre-Test 1 Pre-Test 2 Post-Test 1 Post-Test 2
Positive .29 .20 42 .41
Negative -.33 .03 -.04 15
Neutral -.40 12 20 .51

Correlations based upon total population (N = 20).
* = significant at p<.05 '
= significant at p<.01

W ¥

66 L



negative self-dialogue. As indicated on Table 7, when the data
generated by the two grour;s is considered as a whole, there is a
moderate positive relationship found between positive self-talk and
performance on pre-test measures (.60 for pre-test one, and .61 for
pre-test two, p<.05). A rr]oderate negative relationship was found
between negative self-talk and performance at the pre-test condition
(-.49 for pre-test one,.and -.37 for pre-test two, p<.05). In addition, a
slight positive relationship exists between neutral self-talk and
performance at the pre-test condition (.12 and .18, p>.05). With the

. exception of. neutral self-talk, correlétional findings were significant

_at the p<.05 level.

Correlational analysis of post-test findings were fmfg’_to be
similar to those reborted for the pre-test. A moderate positive
relationship was found between performance and positive self-talk (.43
for post-test one and .54 for post-test two). A slight to moderate
relationship was found between performance and negative self-talk (-
.21 for post-test one and -.03 for post-test two). As in the pre-test
condition only a slight relationship was found between neutral self-
talk and performance ( 02 for post-tést one and -.10 on post-test two).

rrelational Analysi _Sample. When the sample gopulation
was treated separately, categorized as learning disabled and average
achievers, a moderate pos‘itive relationship was found between positive
ls;elf-talk and performance for learning disabled subjects on the pre-
test condition ( = .46, p.>.05 forl pre-test one and r=«17,p>.05 for pre-
test two). In addition, there was only a slight negative relationship
found between negative self-talk and performance at the pre-test
ﬁ:ondition ( = -.17, p>.05 for pre-test one and r= -.32, p>.05 for pre-
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test two). A slight positive relationship was found between neutral
self-talk and performance at the pre-test condition (r=.08, p>.05 for
the first pre-test and r= .07, p>.05 for the second pre-test).

-When correlation coefficients were calculated for the post-test
data for*/ learning disabled subjects a strong positive relationship -
between positive self-talk and performance was found (r=.50, p<.05 for
post-test one and r= .73, p <.01 for post-test two), accompanied by a
slight negative relationship between performance and negative self-
talk (r= -.26, p>.05 post-test one and r= -.32, p>.05 for post-test two).
Unlike the earlier findings, which showed only a slight positive
relationship between performance and neutral self-talk, the
relationship between neutral self-talk and performance of learning
disabled at the post-test condition was found to be positive and
moderate (r= -.32, p>.05 and r= -.54, p< .05). ‘

Correlation coefficients calculated for average achievers across
the pre and post test conditions ‘and the relationship between |
performanE“Q\ and the three levels of self-talk (negative, positive, and
neutral) showed a slight positive relationship between positive self-
talk and performance and neutral self-talk and performance with a
slight negative relationship between negative sélf-talk and
performance. Confirmation of these findings was found when
correlation coefficients were calculated for the second set of pre-test
data\ and second set of post-test data. The data is summarized in Table

7.2.

mm nd Di ion

As pointed out by Sabatino et al. (1981), no one in}yVéV}ti/o:\can
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account for all the aspects of any academic behaviour as learning
proficiency represents a composite of many skills. While it is clear.
that the correlational findings demonstrate that only some of the
variance in thg performance may be accounted for by type of self-talk
interesting co'nclusions may be tentatively drawn. Specifically, a
significant positive relationship exists between positivé self-talk” and
academic performance. This was"coupled with a moderate negative
relationship found between performance and negative self
verbalizations. One could tentatively conclude that positive self-talk
can enhance academic performance while negétive self ta/lk has an
‘opposite more detrimental effect on performance. The less robust
correlation found between negative self-talk and performance could be
related to the necessity for having ‘some negative .self-talk in order to
stimulate active coping behaviour. These findings suggest that a
substantial proportion of academic performance &ould be explained by
particular patterns of self-talk. Thirty-six percent of effective
academic performance may be accounted for by positive self-
verbalizations and approximately 25% of decrements in performance
could be explained by negative self-verbalizations. These findings
provic\ig further support for the need to address the affective dofnain

wihin the instructional setting.

Besearch Question No.5
How are the generic strateg‘ies (CBM) used in the training session
modified by subjects- over time? '
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Over the course of training, three follow up interviews were
conducted, one at the beginning of tramlng, one at-the midpoint -in the :
training interval (Sessugn\ 4), and one at thewend of the training. Using
one of the completed or attempted items on the training task as é
prompt, subjects were asked to rethink the qu?tion aloud, focussing on
the strategies they~used to deal with that specific question. Cue cards .
.were not available for reference during these interviews. Su%g‘ets' |
renonses were recorded on audiotapes and later transcribed. All ten of
the 'Iearning disabled subjects completed ther three interviews. Trends

in the modification of strategy use by subject's are presented as a -

number calculated out of ten. Table 8 below summarizes the data .

collected by category of statement. The number reflects the use of the
statement,without. modification, by inhg’iviti(ual' subjects across the
three sessions. ghus, if subjects, vert)/ally reported the full strategy
statements a score of one was recorded for that statement use. Over :
time a reduced reliance on the verbatim use of cop‘ing self—statements
was noted. Most subjects tended to rely more heavnly on the verbatim
use of the coping self- statements at the beglnnlng of ' tralnmg and Iess’
so overtime. Eighty percent of the subjects engaged in "Assessments of
Situation Statements”, while 65% of subjects ‘engaged in verbatim u_se
of "Recognizing and ControIIing Négative -Thought State_'rnents""and ;.5'6%
of the trained subject$ used "Self-Reinforcing" statements in ‘the first
of the three interviews. By the mid‘point in training enly 50% of the |
subjects engaged in verbatim use of ecoping self-statements across the
three phases of training in the coping process (see Table 8 for summary
and actual percentages). In the third and final interview subjects

' appeared to be relying less on verbatim use of coping self-statements

f
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Table 8 Self-Statements Mgdmgatgn by Trained (| D) S”mggjg
Q_,g__z_QThree Modmcatlon Interviews

Interview

e

Modelled Self-Coping Statements 1 2 3

VA

A) Assessment of the Situation )
What is’it that | have to do? 7’ .3 5

Look over the task and think... 9 7 - 6
B) Rec¢ognizing negative thoughts

Okay | feel worried and scared 6 "5 4

| can stop and think more helpful
thoughts , 7 {
Controlling negative thoughts e 2
Don't worry remember to use... "
- Take it step by step.

~ Don't let your eyes wander.
.. When you feel fear coming on...
I can do this, think through '

(oo BN &) BN ¢ < B o > I 0 ))

' C) Reinforcing . e

| did reaIJ'y\\well in not Iettlng .6 . -5 ' 2
Good for me. | did a good job. = 5 5 3 -
| did a good job in not allowing... . 6 6 3

* indicates 7 out of 10 subjects used this statement.
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in recognizing and éontrolling negative thoughts (43%) and Self-
reinforcing (26%), but bbntinued ‘to rely on Assessment of the Situation
‘Statements ( 55%). |

Interesting strategy modifications of a more idiosyncratic nature
were also observed. Among trained subjects the most notable trend in
’the modification of coping ‘self-statements was found in the
recognition and controlling of negative thoughts. Subjects tended to
incorporate .only the functional voéabulary from each of the self-
statements in addition to a personalizing of the coping self-
\/s\tgtements. For example, instead of saying.. "I can stop and think more -
helpgul thoughts... The subject might say " Stop, think... like a football
star" or "Stop. Play it in your head right" as did one subject who played
on a football team. It was also found that statements categorized as
"Assessment of the Situation" tended to be less personalized and more
verbatim recall. Finally, subjects tended not to self-reinforce for
successful completion. Those who did however, tended to focus on only
selected posiiive experiences while completing the training task_s,\
making statements which reflected v’eFS} item-specific self-
reinforcements such as, "l did good on that question”, or "I made it
through the last question™.

mm nd_Di ion

The modification of self-statements, as seen above, may be
explained as one of efficiency in the application of the strategy.
Subjects apparently internalized the strategy statements into their
personal self-dialogue and the personalization of the statements is the
reflection of this internalization. An alternative explanation may be

that in order that the subject can remember the positive self-
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statements, they changed the statements to reflect an area of personal
strength. It may be concluded that an essential feature of any cognitive
behavioural approach should include the consideration of individual
differences among subjects. In developing the reportoire of self-
statements, characteristics that the learner brings to the situation
must be carefully considered if t‘raiﬁing is to be effective. That is, the
idiosyncrases of the learner must be considered iﬁ developing the goals
of training.
Post Hoc Analysis

In this section of the results chapter, post hoc analysis of
differences in self-talk apd performance by age and sex will be
explored. While condbcting the planned analysis, d;fferences in the
coping self-talk style among individual® subjects became apparent.
While the specific differences did not affect the results of the planned
analysis, they did raise some specific questions with regard to the
interaction and/or effect of grade and age on the ability for subjects to
develop the strategies focussed on in the training sessions. Subjects
from the fifth, sixth, and seventh grade responded in a similar fashion:
increased performance was accompanied by dc;g'geasing negative self-
talk, increased positive self-talk, and a fairly stable amount of neutral
self-talk across training. Howéver, the response style of the two
fourth graders was markedly different from that of the other subjects.
Unlike subjects in grades five, six, and seven there was no discernable
trend or pattern in the response style of these two subjects across the
training sessions.

Table 9 provides the calculated means for performance and the

three levels of self-talk by grade groupings.. Looking more specifically
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risons of Self-Talk an ror f i

Table 9
Subjects by Grade
Grade
4 5 6 7
(N=3)  (N=3) . (N=2) (N =2)
Positive Self-Talk 30.9% 42.8% 44 2% 37.4%
Negative Self-Talk 36.1 28.8 22.0 26.7
Neutral Self-Talk 32.9 28.3 33.7 29.7
Performance 29.0 43 .2. 47 .3 52.8
(S
f\//\'
/ﬁ
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at these trends, significant diffe,rqnces were found between fourth
graders on performance, positive self-talk and negative self-talk when
compared to otﬁer grade groups. However, there were no significant
differences between groups on neutral self-talk levels. The differences
in the reponse of the fourth graders are limited by the sample size
(N=2). Replication will be'required in order to determine whether the

differences observed are actual differences or are an anomaly of the
'y'-

14

study. |
As mentioned earlier, the task requirements of the training

procedure used in the present study may not have been compatible or
appropriate for this particular subsample, the fourth graders. The
limits on the memory ability or poor information processing skills of
younger and less able students, or the complexity of the strategy itself
may account for the inability of these subjects to successfully use -the
strategy taught in this study.,

There were no apparent differences in performance or self-talk

when analyzed by sex. Both males and females performed similarly and ;
/"*

Nt

produced comparable amounté of negative, positive, and nedutral self- - :

talk. Data is summarized in Table 10.
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Table 10 Comparisons of Self-Talk and Performance for Trained (LD)

Male (N = 6) Female (N = 4)

Pre-Test Post-Teskt Pre-Test Post-Test

Positive Self-Talk 20.6%  43.5% 20.3% 43.8%
Negative Self-Talk 49.6 250 47.6 23.0
Neutral Self-Talk 29.5 31.5 31.1 32.2
Performance | 23.1 57 .1 '25.0 59.2
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CHAPTER V
CONCLUSIONS
& Findi

This study investigated the relationship between the self-talk and
academic performance of learning disabled children. Specifically, the
application of coping self-instructive verbalizations was successfaul in
increasing the targeted subjects’ academic performance through
modifications of self—verbali—zations. While the self-talk patterns of
learning disabled children were not quantitatively different from ~
average non-learning disabled peers, significant differences in the
quality of self-{alk were found. Following training in the coping
intervention, the nature of self:tﬁk of learning disabled students
changed from being negative to being positive. The qualitative
differences found at baseline in this study are consistent with those
documented in earlier research (Harris, 1982; Meichenbaum, 1977;
Torgeson,1977). However, the similarity in quantity of self-talk of
average and learning disabled children has previously not been reported.

Significant academic gains on mathematics measures were found to
be correlated with increases in positive self-talk. Negative
(maladaptive) self-talk continued to be present in the self-dialogue
patterns of the learning disabled subjects but was significantly
reduced from the pre to post test conditions. While positive self- '
affirming statements are associated with' adaptive performance (Wine,
1971), as repor\fed earlier, a small amount of negative self-talk may
serve a facilitative function, cueing the individual to respond in a -
coping manner (Meichenbaum, 1977). Exploratory analysis'of the

modification of the instructional coping statements indicated that a

L
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grammatical and structural change in the self-statements used by
learning disabled subjects occurred over the intervention period. This
finding exemplifies the notion proposed by' Vygotsky (1962) that in th'e
shift from the overt to the covert level of self-speech, self-
statements take on a personalization characterized by shifts in
semantic and grammatical structure. | ‘:"*"}
Limitation f th

While the present study demonstrates the effectiveness of self-
instructional procedure‘s with the learning disabled, spaecific
limitations related to methodology and generalization of results are
apparent. The most significant limitation of this study is the sample
size (N = 20). While subjects were carefully selected based on the
criteria for learning disabilities in a Catholic school system (a 1.5 year
discrepancy between potential and ability), the small number of
candidates CL%SSified as learning disabled makes it difficult to
generalize across all learning disabled children. Moreover, a potential
confound exists in terms of the sampling population (all children were
selected from the Catholic school system). The fact that these children
come from private schools which are governed by strict religious
philosophies may make them different from the learning disabled
population in general. In future investigations of this type where
learning disabled children are trained in a self-instructional copmg
prbcedure, it would be essential to consider a more diverse samp\li%V
population, including both private and public school systems and
extending the sample size in order that generalizations can be made

more confidently.
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§ignificant differences in the performance of trained learning
<ﬁgsabled children must be viewed cautiously as completing several
mathematics tests over a short period (six week period) may partially
accoént for performance increments among the learning disabled
subjects. In replic‘ation studies or follow-up studies of this nature, it
is essential that the effects .of completing many training tasks be
considered. Exposure to the same type of tasks many times may
partially account for the performance increments noted among the
iearning disabled subjects. _In order to evaluate the possibility that
multiple exposure and practice to task could account for changes in
performace a control task-only group may be included in follow-up
studies as a means qf evaluating this effect.

R rch Pr L Impli n
Bgsgargh lmQIranths,The results of this study point to the

effectiveness of copihg self-instruction to enhance performance of
learning disabled subjects_—onr mathematics tasks. Clearly, extensions of
this research is warranted. Speci‘ficaHy, future research should focus
on instruction across a variety of educational domains in which student
performance is impaired by anxiety. This way we can determine the
general effectiveness of coping self-instruction procedures across
different student populations (eg. hlgh school or or unlver5|ty) and
different scognitive domalns

’ /The present findings point to the need for further research into
the power of self-talk. Specifically, future research ‘may seek to
determine\:‘ﬂ) The optimal combination of positiVe, negative, and.

neutral self-talk needed for optimal academic performance.; 2) The role
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played by neutral self-talk in the overall se¥-dialogue.; and 3) The
amount of negative self-talk required for effective ;:opihg.

While coping self—'instruction procedures were successful in
altering the academic performance of the fifth through seventh graders
by modifying self-statements, the fourth graders failed to demonstrate
as much improvement as the older learning disabled subjects. The
difficulty experienced in effecting change in the fourth graders points
to the need to focus on p‘rocedures which have a strong match between
learner variables and characteristics and the intervention strategy.
That is, the specific self-instruction strategies, use;j here may not have
been suitable for younger or less mature individuals.” Consequently, for
'younger children, the coping strategy used in this study neegs to be
modified. Such modifications may include: 1) the use of picture cues or
mnemonics for remembering steps or patterns’ as a means of reducing
the load on memory; or 2) breaking down the strategy into smaller more
manageable parts, thus allowing for more opportunity to master
components of the strategy before actually trying them out- on
academic task. | S

Practical Implications.The present findings imply that self-talk
of learning disabled children can be changed through the use of s‘elf-
instructional techniques. Also, these findings imply that changes in
self-talk have positive effects on academic p’erformance. More
traditional remedial techniques which focus exclusively on building
. academic skills to date have had limited success in enhancing the
performance of the learning disabled. The present results thus
underscore the necessity of addressing the affective domain in

conjunction with academic skills acquisition in order that. learning
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disabled children can be academically successful across settings and
tasks. In a more practical sense, these findings point to the need to

explicitly instruct teachers in techniques for developing appropriate

coping skills programmes.
~

In sum, the present study not bnly substantiates earlier findings
but also extends application“ of self-instruction procedures with the
learning - disabled- by demonstrating its €ffectiveness with more
ecologically valid academic tasks. Further, self-instruction procedu\%
‘ wére‘found to alleviate the anxiety among the learning disabled by
focussing and directing the learner to alternative coping strategies (ie.
‘copir-mg ‘self-dialogue) and by assisting the leérner in developing a
sense of control over his/her own learning situation. The striking
results reported in this study clearly demonstragte tr;e necessity and
ifnportance. of addressing the affective domain within acgdemic

@ ¥ )
programmes and point to the power of self-instructional techniques for

achieving this goal.
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Appendix A
INFORMA H
i

Title of Project: Inducing adaptive coping skills in the learning disabled
through a cognitive behavioural modification intervention.

This research project is aimed at gaining a better understanding of the influence of

self-talk on children's ability to cope with academic tasks. To this end subjects
involved in this research will be taught a coping strategy developed from a
framiework of Cognitive Behavioural Modification (CBM). The application of
strategies and its influences on learning will be evaluated through audiotaped self-
talk engaged in by subjects as they completed various mathematics tasks. At
‘various points throughout the ten thirty minute sessions subjects will be asked:to
review with the research various items completed in order to obtain a measure of
how the subject has modified the strategies presented over time as well as to
provide the subjects with the opportunity to express ideas about the tasks
assignments.

All sessions will be canducted by the researcher - a trained learning disabilities
instructor. The procedures to be employed are based in the framework of cognitive
behaviour modification and have been found to have posmve influences on
learning. In this respect, that an alternate form of instruction is being employed, the
present research is expenmental in nature.

The sessions are provided to you at no cost in return for your cooperation in data
collection (completing mathematics tasks and taping self-talk).

The audio recordings of your sessions become the property-of the research project
and rigorous steps will be taken to safeguard their confidentiality: These tapes may
be reviewed by the researcher or supervisory staff for the purpose of data analysis.

Your full identity will be known only to persons in direct contact with you during the
research. In any publications of the research results your anonymity and the
confidentiality of the actual content of your sessipns will be safeguarded.

Your cooperation with all aspects of this reserch project is important to me,
however if you find that you cannot continue as per our agreement, you may
withdraw.

Please feel free to ask questions or discuss any aspect of the research that is
unclear to you or that you feel uncomfortable about. Any complaint about this
research project can be directed to: Dr. Jaap Tuinman, Dean of Education, Simon
Fraser University. Dr. Tuinman's telephone number is: 291-3148.
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Appendix, A-1-

Faculty of Education
Simon Fraser University
Burnaby, B.C. V5A 1S6

Tel: (604) 291-3395

STUDENT CONSENT FORM

!, have read the attached informatio'n' sheet and |
(participant's name) :

understand the procedures as outlined in the documen}t;l}rmi)jng adaptive

coping skills in the learning disabled through a cognitive behavioural modification

intervention.
| understand the personal risks to me in taking part, and that | may withdraw T)\
participation in this experiment at any time. |

If | have any questions or coneerns about the study | can contact either Michael

Kamann or Dr. Bernice Wong at the address above. - » i

If | wish to receive a copy of the final report of this study | may do so by contacting
\

N

Michael Kamann.

. Signature: Date:

Birthdate:

School:

Grade:
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" Appendix A-2

CONSENT FORM
FOR
PARENT OR GUARDIAN

Please indicate whether or not you and your son/daughter-a%ree to participate in
the project described in the document: Inducing adaptive copings skills in the
learning disabled through a cognitive behavioural modification intervention. Any
questnons regarding the project may be directed to me at 984-4084, or to my senior
supervisor, Dr. Bernice Wong, at 291:4115. You may also obtain resulits of this:
project upon its completion by cont cfn .Michael Kamann at the address below:
_— - Mtchq | Kamanin
Graduate Studies
Faculty of Education
Simon Ergser University .
Burnaby, B.C. V5A 1S6 '

Please retain the above part of this form for your information. Return the bottom half
signed to school.

PLEASE CHECK ONE OF THE FOLLOWING:

YES _____ my son/daughter will participate
NO __ my son/daughter will not participate
My son/daughter and | have read the attached information sheet and understand
the nature of the project. | understand that all data collected will be confidential and
that it is possible to withdraw at any time. | may direct any questions or comments to
Michael Kamann or to Dr. Bernice Wong (at the address above), and | amy also
obtain a copy of the results from them.

Signature:
(Signature of parent/ guardian) ) (Signature of student)
(Parent's or Guardian's full name) — (Student's full name)
(Today's date) ' (Student’s birthdate)
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~:Michael Kamann
- Graduate Studies -
- Faculty of Education
Simon Fraser University
Burnaby, B.C. V5A 1S6 °
April 21, 1987

Dear Parent(s),

My name is Michael Kamann and | am a Qraduate student at Simon Fraéer
University. As part of_the requirements for the Masters of Arts (Education) degree at
- Simon Fraser University, | am conducting a study using a coping skills programme
to aid students in improvjng their academic performance. ‘

| am pleased to say that your son/daughter has been chosen to participate in this
study. In order to provide you with a clearer understanding of the procedures and
programme to be conducted, an information meeting has been get for 7:30pm,
Thursday, April 23, 1987, at Saint Helen's School.

I look forward to our meeting.

Sincerely,

Michael Kamann
Graduate Student.

( detach and return to the school by Wed. April 22, 1987)

We/l, . will attend the meeting.

( name of parent(s)) . .
We/l, will not be able to attend the meeting.

(name of parent(s))
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"~ Appendix C

CHECKLIST FOR RESEARCHER
PREP o

Title of Project: Inducing adaptive coping self-statements in the learning
' disabled through a cognitive behavioural intervention

Materiéls:

1.Clean copies of training task are ready

2.Pencils and erasers available (one for each subject)

3. Clean clear copies of reference cards (one for each subject)

Equipment and Room Preparqtion:

1. Prepare each tape recorder: ‘ R
- check battery charge ’

-.gcheck record /play keys

- check battery power on mic.
Ty

- 2. Attach recorders and microphones™

3. Label tapes with ID, date, session number Dy

4. Record label information on leader of each tape
check recording by listening back

5. Set up room (use chart) re-arrange where necessary

End of Session Procedures:

[

1. Rewind all cassette tapes

2. Machines oft

3. Microphones off

4. Tapes recased and placed in dated envelope
5. Microphone wires wrapped up and stored

6. Recorders off and stored
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‘Appendix D
IPT INSTRUCTI

1) DEVELOPING EFFICACY , ° -
Subjects Will be brought together to discuss the prograrh ar;d fo discuss the extent of their
anxiety in completing an écademic task such as a mathematics test. |
RESEARCHER: (deyeIOping the educational framework)

'GOOD MORNING (AFTERNOON), TODAY WE WELL BEGIN TO EXPLORE
THE STRATEG/IES AND ‘SKILLS THAT WE WILL BE USING THRO,UGHOUT OUR
TIME TOGETHER. BEFORE WE ACTUALLY BEGIN TO USE THE S:i'RATEGIES WE
SHOULD SPEND SOME TIME TOGETHER IN DISCUSSING AND EXPLORING WHAT
IT IS WE WILL BE -DOING, AND -HOW IT ALL WORKS.
Ati this point the researcher will lead subjects in a discussion concerning their anxieties
about school tasks with emphasis placed on mathem:tics.
CONTINUING:

LET'S BEGIN BY LOOKING AT THE WAY YOU F}ESPOND TO A TASK
SUCH AS A MATHEMATICS TEST. HOW DO YOU FEEL WHEN YOU FIRSf ARE
GIVEN THE ASSIGNMENT? WHAT THOUGHTS GO% THROUGH YOUR HEAD? (get
responses from subjects and list these on the blackboard or chart paper). (In order to tap
the nature of the thoughts more closely the subject will be asked to "run a move" in thé'i?
head about {he last task they did). ’
NOW | WOULD LIKE YOU TO CLOSE YOUR EYES AND "RUN A MOVIE" OF THE
LAST TIME YOG WERE DOING A MATHEMATICS TEST - WHAT KINDS OR
THINGS WERE YOU THINKING ABOUT WHEN THE TEACHER FIRST GAVE YOU .
THE TEST?, WHAT WERE YOU THINKING WHILE YOU WERE COMPLETING THE
TASK? AND HOW DID YOU FEEL WHEN ‘YOU WERE FINISHED?

WHAT | SEE FROM WHAT YOU DESCRIBED IS A SENSE OF. FEAR,
HELPLESSNESS, ETC. (As each squect group may express a different type of response

the overall summary should be general and reflect subject thoughts).
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WHAT IS PARTICULARLY IMPORTANT HERE IS THAT HOW YOU WERE
TALKING TO YOURSELF WHILE APPROACHING, WORKING ON:THE TEST, AND
COMPLETING THE TEST CAN HAVE A BIG EFFECT ON HOW YOU DO. IF WE
SAY ALL KINEDS OF NEGATIVE STUFF LIKE "I CANT'T DO THIS" OR "I'LL
NEVER BE ABLE TO-DO THIS® WE ARE MORE LIKELY NOT TO DO AS WELL IN
"THE LONG RUN (tie back to the information on chartboard). SO MY GOAL IS TO
HELP YOU TO CHANGE THOSE NEGATIVE SELF-STATEMTNS, WHICH SEEMS
TO ALWAYS BE THERE IN YOUR HEADS, TO BE MORE POSITIVE AND

THE IDEA IS THAT IF YOU KNOW THAT YOU WILL FEEL ANXIOUS; OR
WORRIED, ABOUT YOUR TEST YOU CAN BE PREPARED IN ADVANCE, AND SO
YOU WILL LEARN TO CONFRONT THE ANXIETY AhiD HANDLE EI:T, jAND FINALLY
" YOU WILL BE ABLE TO CONGRATULATE YOURSELF FOR COP-I“G (DOING
BETTER). | ) |
This phase in the instructional sequence allows subjects to become sensitive to the
presence and power of negative thoughts on performance. As well, -subjects come to see
that an irj\structional procedure is available to them for learning how to short-circuit these
negative thoughts, becoming better able to cope. ‘7
2) SKILLS DEVELOPMENT PHASE

At this phase actual experience in using the coping strategies is provided in a
controlled setting. As well, subjects become collabo;'ators in the development of an active
coping plan. (incorporated into this phase of insguction is the use of the Coping Phase
IN ORDER TO ALLOW YOU TO SEE HOWSTHESE STEPS ARE USED TOGETHER IN
THE COPING PROCESS | AM GOING TO DO THIS QUESTION: (A prepared question
using decimals [see below] is on the board to be completed - researcher will engage in a

think-aloud as he completes the task, referring to coping charts which have been enlarged

for the group).
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QUESTION:  2163.936

+ 161.1
T _203.0016
STEP ONE: OKAY WHAT IS IT THAT | HAVE TO DO, A DECIMAL QUESTION,

IT IS AN ADDITION QUESTION, THAT'S OKAY -‘_A’WHAT IS MY PLAN FOR
GETTING THIS DONE. |

STEP ‘F|iw_Q,:' OKAY, THIS IS REALLY HARD, I'M NOT GOING TO BE ABLE TO
DO THIS - OH, STOP THAT YOU CAN DO THIS ALL | HAVE TO DO IS GO
SLOWLY AND GO STEP-BY-STEP. FIRST YOU LINE UP THE DECIMAL. OKAY,
A COUPLE OF DEEP BREATHS WILL CALM ME DOWN. KEEP GOING YOU ARE
ALMOST THERE.

(Recognition and controlling of negative self-statements). ,_
STEP THREE: GOOD FOR ME, | DIDN'T DO HALF BAD HERE. IF YOU éTOP THE
BAD THOUGHTS AND-REPLACE THEM WITH OTHER MORE HELPFUL ONES YOU |
DO BETTER. ~l/€\;EN/G\(\)T THIS QUESTION RIGHT.

(This third level of ins"%ruction is the acknowledgement stage - where subjects recognize

the relabeling and effect of alternative self-statements).

3) APPLICATION

Qnce subjects have had the opportunity to view the model (the researcher) completing the

mathematics task - seeing exiamples of three types of self-statements) they will be given
the opportunity to practice using the strategies. a

BEFORE YOU GET SOH’AE TIME TO PRACTICE,. IT MAY HELP TO HAVE SOME
GENERAL POSITIVE SELF-STATEMENTS TO REPLACE NEGATIVE ONES. A
review of the two coping charts is provided for each subject. Subjects will be provided

with the first practice set. (As well they will be wired with lapel microphones and told):
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SO THAT | CAN HELP YOU GET USED TO USING THE STRATEGIES | AM GOING

TO TAPE YOUR SELF-TALK SO WHAT YOU WILL NEED TO DO IS TALK ALOUD _

Cehan LT

AS YOU COMPLETE THE SAMPLE TEST - TELL ME EVERYTHING THAT GOES
THROUGH YOU HEAD - DON'T LEAVE ANYTHING OUT. =~ - -

APPLICATION PHASE LEVELH | -
Once proficiency in applying the strategies taught in the first phase of application

is reached, subjects will be provided with training tasks and given the following

directions:
NOW THAT YOU HAVE HAD TIME TO DEVELOP THE COPING SKILLS YOU
. ARE NOW GOING TO HAVE THE OPPORTUNYITY TO TEST OUT YOUR COPING
SKILLS ON ACTUALlMATHEMATICS TESTS. SO | CAN KEEP TRACK OF WHAT
&‘YOUU ARE DOING | AM GOING TO ASK YOU TO USE THE TAPE RECORDERS AND-
‘.;?j‘?"'g"l\-IIICROPHONES JUST LIKE IN THE EARLIER PRACTICE SESSION. AS. YOU DO
EACH TEST ALL | WANT YOU TO DO IS TO QUIETLY TALK OUTLOUD,
REMEMBERING TO SAY OUTLOUD EVER.YTHING THAT GOES THROUGH YOUR
HEAD AS YOU COMPLETE EAbH TEST. | WILL BE HERE BUT | WON'T BE ABLE
Tq$_ANSWER ANY OF YOUR QUESTIONS, IT WILL BE LIKE A REAL TEST. IF
YOU STOP).TALKING I WILL SIMPLY REMIND YOU TO KEEP TAKING OUTLOUD.
DO YOU HAVE ANY QUESTIONS? (When all questions are answered task one is

provided and\sﬁubj’ects are told that this is the first of six tests they will complete).
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S " , - ‘ Apper/yéx E
MATH TESTA .

3

T@ﬁamé C <€ pate: ’
* darget 2 R, »Time:
‘0;3 s%, &‘i ~ }: .I y ’."«2’ 7
* Find the next three fractions for eachset of equivalent fractions.
1' {3. 2’ ﬁ'fg .-'I-.‘ } 2 { i; QI g,"._ }
5 10 1S 11 22 33
3044 ,8.12,..% 4 {6 ,12,18,.}
5 10 15 8. 16 24
5' { —2- ’ 3 ’ ..8_. ’ } B { 1 ? H)—ﬂ}"' }
9 13 27 12 24 36
o438, 3, 8. {4 ,8,16,..}
8 15 24 5 12 18
9 {4, 8,12, ) 0. { 8,16, 24,..} -
9 13 27 10 20 30
Tell whether the two fractions are equivalent. N
1. 2,1 C12 4,9
535 9 18
13 3,12 14., »., 40
10 40 N3 B4
15 3,8 6. & , 3
S 10 22 33
1,9 8. 8,18
15 30 9 18
/-
19 2 .1 200 2,8 ’
' g 18 10 40
Circle the lowest terms fraction for each sef of equiva lent fractions.
2. {20,35,5 ,10,45}) 22 {25,580 ,5 ,15,35}
24 42 6 12 54 55 110 11 33 7
23 {1 ,63,42,56,28}) 24 (56,14 ,21,28, 1}
2018 27 36 9 10 90 60 80 40

Turn to the next page
97



wi—=

NN

Jeo
"

Appendix E

Give the differences .
255 -1 = 6. 3- 2=
B 6 17
28 1-1 = 29 1-2-=
2 .6 m 5
& 5
Grve the product
12X 4= 32 LK 3 =
5 b 10 2
M3 XT2= 3 11X 61 =
4 5 8 3
* Division,
77,5 3= 3 5 : 6 =
4 21 27
SRR NI 14 =
2 Y 15

[#%)
i=}
9=

!
—
A

—
]
N
L

£

ra
>’
=

.I.
U‘I]JA

Stop here.
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MATH TESTB

Name: Date:
Target: Time:

a ) Circle the fraction(s) which are equivalent to the given fraction.

3 =3,5, 1,8 2 =10,56,4,8
5 6 11 15 12 3 15 8 6 12
l1=18,28, 2, 14 1=21,8,14, 28
M ¥ 50 30 21 3 24 10 18 35
2 =4,8,12,10 2 = 30,20 10, 15
5 10 20 30 .24 8 40 32 16 25

b) Write 2 equivalent fractions for the following.

6 1

NI

|~
Wlw

) Write the following in lowest lerms,

9 - 4 = g -

(0 § 18

I
&

—_—

Turnto the nextpage.
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d) Find the sum.

3
4

+ +
1

79 9
3

+ +

51 1

4

wiro
= I[N

H=

=
Ki=

N [—= gl len)
Lo

Q0 |--d
Qo |—

Appendix E

11
905
512
16 27

P

(]

N Find the difference

rlds

4o j—
|-

I Find the produnct

e
i
1]

5|x_:
om|—

Turnto the nextpage
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h) Division.
3+ 1 = 41 +11-= 10 +83-=
6 2 2 8 >
41 <18 = 671 +92-= 15+ 31 =
2 3 7 6 2
Stop here. /
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Appendix E

MATH TEST C =
Name: Date:
Target: Time:

a ) Findthe equivalent fractions.

(v, .3, ., >, 1) (2,10, _,__,__,30)
5 15 25 a5 7 14 42
(2,6, 10, 14y (3.6, ., .. )
6 15 30 42 8 16

D) Write the following in lowest terms
o= 3 = 11 = 12 =
A 24 il 43
15 = 9 = 6 = 9 -
b2 36 36 >4

) Give the Factors for the following.
co_ 8 =
15 = 12 =
aNC 9 =
30 = 2=
L‘D — 8 —
30 = 15 =

Turnto the nextpage



Appendix E
d) Find the sums.

1+ 2= 1+ 3= 9+ 3=

BB 15 5 10, 30 ‘
11+ 32 = 21 + 32 = 54 + 1 5=

9 9 3 23 20

31+ 1 +31 = 2+ 3 +2= 71 +32+41 =
§ 6 12 11 55 B S 10

e) Find the differences.

3-1 = 4 - 1= 6 - 3-=
5 S 15 5 25 25
41 - 2 = 11 -1 = 4 - 3=
6 3 7 6
53 -2 = 63 -54 = 17 - 31=
11 22 15 15 6
f Find the products.
3 x 3= 4 x 3= 3 x 3=
b 10 10 6 5 6
g) Find the quotients.
3+1 = 7+4 = 1+ 5=
6 5 M9 15 30 )
11 = 3= 7-+-9 = 9 -+ 1=
b 11 3

Turnto the next page.
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Appendix E

h) Complete the following {Solve fora , b, €).

Stop here.
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MATH TESTD

Name: Date:
Target: ; Time:

1) Findthe set of common factors for eéach number pair.

. a) 16 o by 24
17 20

¢y 12 ' d) b

15 18

&) 9 _ 14
fag _ 18:

2) Give 2 equivalent fractions for each fraction beloyy.

EL = 1 = Q =
1% 14 20
3_: 12 = ﬁ. =
5 45 30

3) Give the §ums.

3+ 5t 3+ 21 = 5+ 6=
g9 9 > > 12

41+ 8 = 4+ 3 1= 31+ 2=
3 Y 5 15 8 24

Turntothe nextpage.
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Appendix E

4) “Write the follovding in lowest terms. -

—
{am]
0

3=

15 2

i

SN
s

(BN
H

n
]

-
N

N
S
[A]

o) Find the differences.

-—
rolem
1
—
rojen

f\_’l_.n
a 1}
J-‘-]r\_m
N |—
a'a

B) Find the products.

C .
2 R
C
N

r\r‘ld,l
i

= I

3 X

O |-
il

|
e
o
—
n
ro

N Division,

j—
}

S I
1]

CJ
|

=
—
Mo
Oj—

Turnto the nextpage.
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8) Give the mulfiples for each number below (give 6 for each).

6 16
15 28
9 14
43 18

Appendix E

3) Give the missing numerator or denominator.

4= _ =22 4= _
b 2 17 34
11 =_3____ _El:lg_ _9_:‘_
15 18 2
stop here.
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’Appendix E

MATH TEST 4-2

Mame: . Date:
Targel: Time:

a) What fraction is suggested by each of these?

Joutafs 2oukof 7 goutof 13
Qoutof 11 Joutof 12 11 outof 16
12 oubof 20 12otof 36 ° 2outof 17

1 Giree the rmulbipdes for the following.

B (0,612, 72 7 {0,7,}14, ,84)
900,918, 108 S 40,5,10, | ,60)
a3y 4 (0,48, ,48)
ERUL ) L 36} 1mi{0,10,20, 120}

chare the nest S eaquiealent ractions.

P R {3,h8,8, __,_.__ !
E 1213 6 12 18
I I {4, 8,12, R |
4 35 12 5 101%
P 10,15, e ) R L I
11 22 a2 9 18 27

Turni ko the next page
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oy Give the following fractions in lowest terms.

= ;-g-__: _7_‘=
0

o
= N [ PN]
—
5.

i

joag X
I

o

l‘_DI_;

Appendix E

) Write the fraction suggested by the picture.

R DO
OO

~

IEER D

.

fy Circle the numerator of each fraction.

9

4 7 9 9
3 24

i iz

5
:

—_
—_—

Shop here,
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MATH TEST 4-3

Appen&ix E

Name: Date:

Targel: Time:

ay Answer T or Ffer each staterment below,
1 <5 9 =3 8 < 3
2 3 32 12 4 15
3os 2 12 3 < 6
3 g I 8 ‘4 8
8w o4 2=4 2=3
h & 3 8 3 4

b)Y Find the sums.
b el 5o+ 4
3 £ 5o 8 ? ?
K b 1010 3 3
o 3 b+ 2 2+ 3
I I o 19 7 7

Tl 2= I+ B f + 3

I I 22 22 15 15

10



#‘ppehdix E
Turnto the next page. ‘ ,

¢) Give the missing numerators or denominators.

3 =8 5 = 12 =

‘wai
—

4 = 12 1 = _ g = _

> 3
1= __ "= __ 2 =8
2 10 1 3

) Wit trus or falee for each statement.

L-2 3<5 1 -1
2 4 1 22 22 44
B >3 5=3 11 <10
g 9 10t 45 50
B- 12 1-8 8<8
11 e 1 Y 10 20

- &) Give the multiples for each of the following.

6 40,6,12, e 13 {0,13,26,

15 {0,15,30,

Stop here,
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Appendix E
. N\
MATH TEST 4-4

Name: ' ‘ Date:
Target: _ Time:

a) List the factobs.
] c I

14 18

[} i thie foveesct benm fraction,

r' —_—
Ry Dorp
i
=
i
(¥
U“ —_—
I
—
ol
i

1[“ = D= '] = 5 =
‘ [ 26 a5
&

Y Find the sumes
; + L = i + J_ = _?’_ + _1_ =
a ! b 3] 8 !
i + —L = 2 + 3 = ? + 1 l_ =
c B 4 2

-+
o
I
-+
——
I
——
[
+
——
il

Tt the nest pace

12

(



d) ‘Write mived numerals for each improper fraction.

—
=d
]

16 = 17 i =
3 4 3
6 = 36 = 21 =
4 S ol
13 = 15 = £ =
b 7 5

—
., —

[
[

ro
‘:"’lr.o

o

Appendix E _

,&

e) Find the diferences.

4 ™

LI

1
G

21 1 1
b o J

b

n |_.

N

.1 IP-Q'

ONTON

~J
N

Lajeo

oo |—

f.2 < . 8 3,2
120 N 5 2

Stop here
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Appendix E

MATH TEST 4-5

"Name: : Date:
Targel: f Time: s

A T equivalent fractions for éach of the following. -

;- 4 7 -
f “ 9
} 12 a
L 12 - 2 =
! 0 11

by e the Factors for each of the fallowing.

Toe ~ 16 = | )

IR TR I I
( ‘ S 4 =1 1 =3
1) ' ! R 15 g 7 21

L= D 3= 1 2 o= 4 b = 14
b i G 24 & - 16

Turn tathe nextpage
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Appendix E
d) Fill in missing numerators or denominators.

= = 18

Sl
jwo
i

o3|t

—
rJ
—
—
o
(%]

3

-J|
N
ju
I
LI
]

I
~J
colt
ol

o)
]
-
ot
i
Jr=
oY (2%

—
[
1T
|

&) Find the sume or differences.

(2 + 1L y-2 = ( 3 + 9 )-1 =
g i 3 9 3 2 _ &

L NN
+

p—
]
Wi
]

L
|
-+~
ro
—_— |‘_“

4 )-8 = (
Y

3 4 4

fi q 5
+ + +

1 | 2

¢ S
+ + +

1 9 3

5 14 25

Shop hers
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Appendix E

MATH TEST 4-6

Targel Date:
Target: Time:

a) Listthe factors,

—_—

[l
L)
i

--J
—
NN

J
)
-~J

g Give the Cormrmaon factors of:

g a1 70

7c .

(1A c [

il
{(\_l
[

il

— e
S

[}
\

116



‘Appendix E

d) Find the sume.

3 il 4

9 11 >
+ + +

1 4 1

B 33 30
+ + +

2 1 2

3 99 45
4 1] 1

i 15 12
+ + +

i @ il 3

28 36 4
+ + +

] 2 9
14 g 24

e} YWirite mixed numerals for each of the following.

‘4
2b = Q= 18 =
4 40 3
17 = 16 = 18 =
4 9 7
fl Solve.
M7 + 36= (a+b) +( 72 + 6 )= ¢ 13
14 14 14 14 14
B3+ 2 1= (6+a) +( 3 + 1 )= c4
i 7 ! 7
Shop heers
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Appendix E

MATH TEST 4-1

Name: Date:
Targel: Time:

a) Write the missing nurnerators or denominators.

112, _, 4.2.8) {2.4, _, 8, __. 12}
2 4 6 3 12 3 b 93 1

(3,06 12, 18} {3, 6 __, 12, 2}
> 15 20 10 20 30 50

Ir 1.; _ = _/i;ﬁ.;_} {ll 3: —_— i:_:ﬁ.:_—}
20 12 12 B 1 0 42

) Find the surns.

Lo e 3 - 741 =

66 51D 9 9

S 44 - ie 3= 4+ 1 =

ol 4 9 7 7

2_+ ]_ = 3"’ ]_ = i‘+ _l_ =

I O i 3

c) Write 2 equivalent fractions for each of the following.

1= 2 = 1=
[ ] 7
2 = 4 = 3 =
X ; 9

Turn o the noxtpage
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Appendix E
d) Solve the equation. |

(3xd)ed = (1 x

—
=TEN
1

_—
—|ro
1
d
I._..
~—
=
onfb
i
—
T e
=
I_.‘.
~—
+
I
e
1]

I
—
jma)

it
0
—

It

il
Il
Y
AB
Il
) “
—_ S Y
i}

"
3

4 x1 % 22 L=nx (1L x 1)
a 3 8 3
xS x 5 % 3= n % (5 x 3)
11 5 " 5
T o4«

Nl by
1]

=

»I
P

[ JLS)
>

l_;
“i\

[y N[ EB]

Stop here,

119



Appendix E

MATH TEST 4-8

Name: | Date:
Target: _§ Time:

a) irite the lowest terms fractions for each fraction.

21 16 43

15 42 132

10 = 18 = 15 =

25 27 15

D) VWrike the next 3 equivalent fractions. .' ™ g

{ ;‘ E’_ g_,» - ) } { 3) g‘- .g..- ___)_)_}
S 1018 7T 14 2

[ R 1 D ! {4, 14,20, ., _}
313 27 8 16 24

R I DR (2,68, 8, _,_,_}
369 11 22 33

: _-\_ ._.1, b J| i;» 4 ﬁ'} __I.___.‘.—}
R o115

Turn to the nextpage.



Appendix E

<€) Give the missing numbers in eéach function table.

n x

{ Tuj—

noyofn ' no{fin

-.Jl_-.
EIR)

o
D=

2 5

5
7 1
9

]
—_—

N|—

d) *ite 2ach comples fraction as a quotient of 2 fractional numtsers.

3 1 1 "
g = g = 3 =

1 2 3

2 2 7

4 41 i}

= 2 = M =

5 9 1

4 7

Stop here.



Appendix E

MATH TEST 5-2
Name: Date:
Target: Time:
a) Find the surm.
12 - f + 3 = 7+ 3 =
] 7 10 5 1" 11
21 41 4 71
2 b 2
+ + + +
a1 23 31 1
5 5 B 6

o - ==

by Find the difference.

4 - 1 = 3 - 2 = 3 - 2 =
7 T B 5 10
71 "2 71
f 3
11 > 4 2
g B 12
— _— _— \
* .
61 7 1
> [ R 2

Turn to the next patie.



Appendix‘ E

N | J

) Give the factors for the following.

6 { } 1 ) .

4 { L 12 { }

7, } 31 }
16 { - 3 25 { )

d) Give the comectsign (=, =, <). \

11 ] 1 30

4 3 4 10 2 100 oy
1 2 3 3B

3 &) 8§ B S 20

4 3 3 3 4 1

7 4 1M 22 > 1

Stop here.



Appendix E

MATH TEST 5-3
‘Name: L Date:
Target: Time:
a) Find the sum. i
! 3 2 1 “
9 7 3 4
+ + + +
3 4 1 3
b o 2 8
1 1 2 !
9 4 3 9
+ + + +
2 1 3 3
3 2 10 27
b Find the differences.
o 1 N 1 !
15 2 b 4 10
2 1 1 1 2
1S 8 Va S 5
K ol 6 2 7 173
2 8 11
1 (. 31 2 1 6 10
b 3 16 § 22

Turnto the nextpage.

124



¢) Rewrite the improper fractions as mixed numerals (write in lowest terms)..

L
()
]

16 8 =
) 2

73 = B1. =
25 >0

Appendix E

31 2 141 = 16 2 =
B 9 11 7 ¢
3 1 916 = 78 = 46 =
25 33 - 20 9
{
1
&) Find "n".
53 i n 4 8=n + 2
b 9 1 n 8 5= 10+ n
i 2 2 2

Step here.
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Name:
Targel:

MATH TEST 5-4

aj Find the sum.

Date:
Time:

60 =
a0
12 =
30
9 =

—_
.1

Appendik E

by Which pairs are equivalent (circle those which are equivalent).

..'-x'l_,)
: -

','WI-—‘

1

7
[
U_

0

r_L:l‘a_J

o1

(o

ro
[

i

D

!

[ lr_d

. _4‘1_\"

SR

r D

AL
o l-:,n

%

e

—_
—'

_;lw
o
—

g [9%)
ol
L

1 Find the sume

o

PO |—

|_1:1|_;

=i

Lo

wnjes

=) (2800

Turnto the nextpage.



d) Write a mixed numeral for each improper fraction.

Appendix E

20 19 61 =

3 10 5

143 23 11 =

100 10 4

20 36 17 =

7 > 4

&) Find the differences (reduce to lowest terms).

6 7 9 4 5 3 9

10 5 5

11 12 4 1 6 1 N ,
2 10 6 .5
71 E 1 9 1 4 1

11 3 11

31 32 71 36

22 5 5 11

f) Find the rissing numerator or denorminator, .

Bo= 1= 21 1=

10 50 11 9 63

S o= B o= 18° 11= 44

20 Z 10 50 .
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Appendix E |
MATH TEST 5-5
Name: :  Date:
Targel: Time:

a) Find improper fractions for each of the following mixed numerals.

5 1 = 71 = 4 1 =
b ' 2 4
8 2 = 4 J_ = 6 l -
10 7 3
) Find the sums
2 Rl 5 1
+ + +
5 1 [ 1
f 7 6
ol 42 b 3
N 3 4 .
+ + +
7o 4 1 & 1
h | b

YO the ansyeer fora b oand ¢

] L + [" 1 = |\"] + h\] + (_l_ + 2.) = h + ﬂ_ = C
K 77 7
Sl 3l =fa+bP+ (L+rDh=86 + ¢ =
2 4 4 2
Pl b7 = e« (TeDb) = 7 + ¢ =
L I y

Turntothe netpaas
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Appendix E

d) Find the differences.

61 5 1 9 2
2 4 >

13 2 61
4 S

q 7 6 3 "L
11 4 2

8 8 5 2 6 2
11 8 9

&) Find the solution. R
(3 + 1 )- 2= (3 -1)+ 4=
5 B 12 5 18 18
(2 -3 )+1-= ( 3+ 3)-1=
M5 10 B z

stop here



Appendix E
MATH TEST 5-6

Name: Date:
Target: Time:

a) “Write the lowest temms fractions.

5 - 4 - g =
25 30 15
10 = 14 = 4 =
100 30 21
35 oho- 18 =
1nn Fic} 36

R 16, 48 e, 1
4 0 W90 45 . 7
2.2 i, 35 3, 16
3 14+ 10 50 5 40

Vb mproper iactions for each mied number.

311 = "Ms = 129 = 73 =
2 5 14 6
7= 48 = 163 = 1114 =
G 15 q 30

Turnto the nextpage.



Apbendix E

d) F ind the differences.

6 7 7 3 a4
10 5 6
11 1T 1 6 S .
2 10 b
82 71 6 3
9 4 4
33> 31 T 1
g 8 6
&) Solve.
31 + 53 =-9+n ES + 73 = 14 +n
Z 4 o 4
36 + 52 =8+n=2 157 + 292 = 45+ n
8 3 10 3
(L+ 2+ (B+3=n 3L+ 53 = B+5+( + )=
& i g
Stop here, =



Appendix E

MATH TEST 5-7

Name: - Date:
Target: Time:

a) Findthe value for n.

3 = n 16 = 32 g =18
4 o 32 n 16 n
4 = n 9 = 18 il =n
1 30 23 15 45
4 = n b = 15 4 = 12
7 1 1 n 7 n

b) Wite the following in lowest terms.

7 = 9 = 6 =
15 27 10
b = 5 = B =
30 35 32
io= 6 = g =
2 an 5

) Give the missing fractions.

12.4.6._, 10} (12,46, )
369 E 2 4 & 10
(4,086, 1e, ] (£, 4,8, _ 12}
515 25 510 20 30

Turntothe next page.



Appendix E

d) List the factors.
g = 3 =
12 = 15 =
6 = 18 =
) Find the differences.
-3 = 41 - 1= 63 - 21=
3 g 9 9 5 S
82 -7 = 13- 3= 73 - 1=
5.l 10 10 6 6
f) Write the symbols (=, =, <), ;
12 14 114
2 4 1M 20 1M 22
> B 122 i 24
15 4% an o 35 19 38
6 12 3 15 i3
15 40 15 20 16 16

Stop here.



Appendix E

MATH TEST 5-8

Name: Date:
Targel: Time:

a) List the multiple for each number pair. Circle the LCM.

2 { )
i )
3 | )
4 )
25 | }
0y |
9 | }
6 | )

by List the factors for each number pair. Circle the LCD.

o= M=
= 12 =
15 = 43 =

Turnto the nextpage.



Appendix E

¢) Find the sums.

1+ 1 = 21 + 12 = 61 + 3 =
2 2 ) > 9 Q
12+ 1 = 710+ L= 31 + 12 =
3 3 9 9 3 6
3+ 2 = 71+ 3 = 1+ 39 =
B 24 § 24 > 10
d) “Write the mixed numerals.
1 = 11 = 23 =
2 b 21
3 2 3
e) Find the differences.
31 -21 = 1M13 - 612 =
§ 12 15 15
13 -21 = 1 - 6 =
4 15 25 50
1Mz -34 = 3 1 =
f 12 6
Stop here.
—



- Appendix E

MATH TEST 6-2

Name: Date:
Targel: Time:

a) Write improper fractions for the following.

- 3 E = 6 ]_ = S ..L:l = ? 3 =
g 1 3 B 4
&0 = 4 2 = 31 = 6 9 =
11 3 5 15,
E) Give the numerator for "a™ and the whole number for “b".
42 = a+2="Db 68 =a+3=>D
4 4 4 > 5 5
3= a+1=0>b 93 =a+2=D
3 303 3 8 8
bl = a+3=0>b 99 =a+1=b .
i 504 12 12 12
6l = a+ 11 =b 139 =a+ 1 =D
50 S0 50 12 12 12
<) Write miced numerals for each fraction.
5_{ = H = _6_3 =
3 13 9
75 = 70 = 45 =
3 e 40

Turn to the next page.
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S ) ' Appendix E

d) Give the correctsign( >, =, or<).
> 4 1 6 3 8
* B 11 2 12 5 15
11 33 5 12
4 B 9 18 9 27
&y Findthe sums. 7 B
31 0+ 41 = - 6 5 + 73 = .
B &’ “ 11 22
73 + 62 = 147 + 68 =
9 18 21 63
g 2 + Q = -)l i + 4 2_‘ =
7 14 q 7
f) Findd the differences.
81 -21 = 9 2 B 1 =
i 2 5 10
%19 g\\ >9 = 23 42 1 =
3 10 8
16 3-54 = 76 - 62 =
110 o 9 18

stop here.



MATH TEST 6-3

Name: Date: |
Target: Time:
a) Give the missing value. ’
_ 4 41
g 6
+ Q + +
g _ _—
21 11 55
a 13 18_%&5;‘?7"
1 14
q L 8
18 30 —
T 11 12
2 3
D) Give the missing numerators.
1 = 4 =3 122 =12 _ = 11 _
2 4 g -5 15 15
2 0= 5 =4 303 =30 _ = 28 __
3 12 z 10 40 40
T2 o= 7 =6 T =1_ = __
g q Y 3 3
e = 11 _=10_ 9=9_ =8_
] 4 4

Turnho the nest page
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Appendik E
¢) Give the missing function rule.
|52 +n)-22 n - 41
3 3 3
n f(n) 5 n f(n) :
31 |85
4 6
43 11
4 2
L1 161
B B
24 51 N
> 4
11 93
i
Stop here.
2,



Appendix E

MATH TEST 6-4

Name: - Date:
Target: - Time:
/l___/,
’ a) Solve the equations {Feduce to lbwest terms).
58 = 6+ __ = ‘ 4 19 =13+ _ =
G ' 12
‘IC i = ]6 + . = 6 _]_5_ = 5 + . =
3 10
311 = 3o+ = 2183 = 23+ __ =
] 3
126 = 13+ __ = 173 = 16+ __-=
5 2

£ Find the Lowest Comrmon Multiple for each nurgber pair.

2oand © 12 and 11 7 and 2
ib and 4 17 and 3 g and S
Toand 16 and 2 16 and 36

c)Find the sums

Toese L= 4+ 5+ 1= 4+ 1+2 =
b 3 } a 10 3 > 25 50
e ieds B+ 146 = 1+ 1+ 3=
g 4 7 3 7 9 5 §

Turn to the nextpage

140



d) Solve.

—
=
I
no
o ICD
i
N
o
1

0|

nl::
H

o
-.,le
A
—
O —
1]

4
‘.

ol
n
——
wlm
I
ro |
= {0
it

Appendix E

&1 Solve the equations.

4 = b6+ __ 93 = 10 + ___
3 2

59 = 6 o+ 793 =6+
5 7

"m0 =17+ 811 =5+ __
5 3

M Find the products.

oy 3 = 4 x 8 = 2l x 32 =

g (a 1 d 30 42

22
jo
1]

—
BN

>

w

0
i

|
|

—_—
[awe)
(S o
Wit
—
—
~
]
N
[Ven)

S ¥ 1B = 2 0w 15 = 9 ¥ 25 =
12 a0 g 16 14 49

141



MATH TEST 6-5

Name: . Date:
Target: Time:

a) Write improper fractions for each mixed numeral.

/prendix E

33 = 61 = 73 =
5 3 6

2 2 = 6 1 = 4 3 =
10 5 4

k) Solve the equation

P4 = 8d+n 47 10 = 46 + n
3 7

b2 = 39+ 29 = M+n
1 4

97 = 10 +n 2611 = n+ 3
5 4 4

c)Give the camectsign (= or =)

515 14 28
¢ 4 2040
R 6B 3

4 R g 18

18
20

—
N

o
—
w'l\.)
[ ] (s

[
-~J

|

[
o)

Turntothe nextpage.
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d) Solve.

(6
5
(1 x

=B

__JI__\

=

~lj=— wnes

1o

Aplﬂix E

. @) Find the quotient.

)
31

!
+ 1

wijro

Q I_“

oo f--d

[as ST

N

1
o

|

Lo

Stop here,
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Appendix E

N
MATH TEST 6-6
Name: Date:
Target: Time:
a) Solve each equation.
5 A 31=(5%3)Y+(5%xn)=a
6 X 21=(6x2)+(6xn)=a %
3K 12=(3x1)+(3xn)=a2a
g ~ N
B X 21=(6x2)+(bxn)=a
11
3% 23=(3x2)+(3xn)=a
5 5 5 5
Ly Camplets the function table.
K 31 X n
q ' 4
;N i) ’ n fin)
! | '
4 . .
27 |
!
A 1
! y ] 3
24 | ' 55 i
-
3
4 | 84
3 ; ; >
| :
2 » .
Turnto the next page - ~
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c) Write improper fractions for each mixed nuYﬁer.

21 = 315 = 52 =
2 24 5

- [a]
I
—
hl
il
~J
~1joD
I
(e
=119,
1]

"

—

) If_J_
il
w

a— .

==
i
—

a—

g |V
il

d) Find the quotient.

1+ 1= - 3=
h 3 21 3
12+3 = i L=
o L 4 1
1 = l. - _1_2_ - i =
q 14 1
Stop hére.
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Name:

MATH TEST 6-7

A

Date:

Target:

Time:

3} Use cross products to determine whether fractions are equivalent.

@3
83)
NI
308
FA])
15 21

—_—

—_

™~

(]

0 >

& 4 1
g 4

2 1
142

0 120

Appendix E

—
lG'J

o oo

™~

Sl

o=

[pNa]
oo

—

ool

) Give the multiples for each fraction pair. Cirgle the LCM.

Em]
1l

h =

3 =
"

i

31

17

1

fi

18

Turnito the nextpage.
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Appendix E

¢) Write improper fractions for each mixed numeral.

6 3 = 5 1 = 7 3 = \
9 10 4
™ 121 = M5 = 2% 6 =
r/""' 5 B 11
d) Find the sums or differences.
21+ 51 = \ 81 + 61 =
3 B ‘ 3 12
91 - 61 = 172 -82 =
2 4 10 5
P11+ 3= 91 - 32 =
6 § 2 6
e} Rewrite the equation.
39 = 44+ 0n 7 6 = 8+ n
6 5
16 = 12+ n 79 = 8+n
4 4
B 2 = S+ n 8 6 = 7+ n
2 , S

Stop here.
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MATH TEST 6-8
Name: ‘ Date:
Targetl: Time:

a) Give the missing numberators or denominators.

3 =+5h = __ 9
2 15 3 36
2 = 6 = __ 3
3 45 q 5 11
2 = b = __ 1
1. 103 a1z 96 23

]
)

Appendix E

Yook fora boand e

3L+ 23 =(3+ay+(l+M)=c
f 2

TlLov B2 =(7T+a)+(b+ 2)=¢
H 1R 15

21

0 0 0 =1 va)+ (124 b)=c¢
h ) 24

Tarnto the nextpage
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¢) Find the sums.

Appendix E

31+ 41 = 143 + 65 =
6 7 11 22
73+ 41 = B3 + 56 =
4 4 10 30
129 + 1 = 1289 +13 =
16 B 15 5

14 7 + 3 = 73 +29 =

13 26 6 18
d) Give the LCM for each pair of fractions.

6, 3 b, 7 4 , 3
14 -7 12 18 1115
3,3 4.8 4 , 9
K g 1 b 11 17

e) Functionrules,

AR

(52 +ny-22 N+ o1+l

|3 3 4 2

2 n - f(n) n f(n)

! :

B 1

4 6

43 1

o4 3

71 3

B 8

b S S R X

Stop here.
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Appendix E
MATH TEST 7-2

Toroci Date:
Target: Time: -

a) Give the loveest terms fraction for each give fraction.

AR 16 = 18 = 7 -
3% 40 i =
2 24 = 14 = 9 =
" v 27 21

bj Give the comect syrabol { < or = ) for each fraction palr.

% 2 3 13 g
330 T 3 3 2
" 1as 6 6
16 4 R r ‘\T_:‘N b6
ﬁ 3 l_ _l_ 8 .3- 5—
Yy 10 99 32
<) Find the surms -
o o ¢ 1 124 42
: 3 10 : :
+ + + . X )
: i o1 21 15
3 4 ! ! :
7 i oL 5 2 31
7 3 ] . ]
+ N . . +
S 7 ! |
Turntothe next pace }
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~Appendix Eﬂ

d) Find the differences.
31 a3 9 41 124
2 4 3 9
11 51 = 12 34 63
6 3 8 S B
31 11 3 61 92 41
3 10 3 10 9
S05 13 = 21 31 v 2
7 4 5 i) 18
e) Find the product,
1 of 50 = 1 of 35 = 1 of 46 = 10f25 =
5 4 10 3
i ox 7= 44 w63 = 12 x 1 = T1x 6=
11 a Y 10 4 5 3

2] Find the quotients.

I 71 = 1 x 60 1 = 1 x43 =
3 2 2 2 5
4 1
3 3 2 1
2 1 31 Z
5 2 2 5

Stop here.
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‘ Appendix E

MATH TEST 7-3

L
Name: Date:
Target: Time: -
\\\‘” a) Find the sums (give answers in lovest terms).

2+ 3+ 1 = L+ 1+ 5 =
b a 8 3 6
3+ 1+ 4 = 4+ 1+ 8 = ’
10 4 5 9 3 18
4 + 1 + b = 11+ 71 + 2 =
15 3 25 12 8 3
r_’ + ; + _L = g + _]_ + l_ =
5 8 Z 7 3 2

by Find the product by reducing fractions.
16 % & = 16 x 6 = 18 x 71 =
358 30 48 35 9
21 % § = 390 = 33 x I5-
U g 100 15 9q .
2o 4= 525 = 44 x 15 =
39100 250 150 105 88

CY Write mied numerals for each improper fraction.
4 = 163 = 36 = 2 =
3 2% 16 4
19 = i = 2 = 210 = ,
K 12 3 150

Turnte the nextpage.



d) Find the quotients.

Appendig E

1=+ 2 i 2 = 31 -+ 162 ;
§ 3 5 3 3
62+ 5 47 + 41 = 3B - 33 -
3 8 8 4
41 - 1 67 + 92 = 1+ 2 =
5 3 3 7 G
t3 1 71 71
3 11 9 2
61 32 3 21
3 3 g
17 -5 F o -3 =
15 6 e 30~ B 15 12
-1 g -4 = 3L - 11-=
4 ¥ § 5 7 5 ]
9 -3 = 46 - 3 = 83 - 51 =
§ G0 B 4 3

A Which number in each group is largest?

1

Jl
2 4

,

jen

—
o

‘i Ed
9

1
>

o

stop here.
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MATH TEST 7-4

Name:
Target:

a) Find the GCF of each pair of nlmbers.
b and 10 51 and 39

18 and 27 36 anq 45

Date:

Appendix E

Time:

121 and 70
75 and 100

31 and 51 15 and 18 25 and 20
24 and 108 21 and 14 48 and 36

b) Findthe LCM of each group of Aumbers.
3 and 7 2,4, and 5 5,8, and 16
25 and 40 9 and 12 10 and 25
30 and 45 _ 2,7, and 8 25,30, and 75
S and 15 i 3.8, and 12 2,5, and 20

(1 +3)x8 =
. 4 16 q

(3-1) -8 =
4 2 4;117

./'.9/\‘ A

2 e (Tx 4=
B 5

(2 + 6) -6 =
9 12 5

W [~
—
—

=IEN

ro|—
e

“Turn to the next page
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Appendik E

d) Write each complex fraction as a quotient of two fractional numbers.

4 1 13
= = 5 =
3 L- 34
. > > >
2 3 8 B
5 = M0 = =
10 2 1
6 2
10 2 31 1
3= B = g =
47 7 3
8 4
e) Findthe sums.
N N4+ 83 = 4+ 1 =
3 3 9 4 3
124 + 21= 64 +32 = 165 + 73 =
7 3 > 3 (N 5
\ 231+ 7 2= 111 +« 2 = 91 + 33 =
™ 5 3 7 g 2 8

N .

.
\\
. K > Stop here. '

S~

~
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MATH TEST 7-5

Appendix E

Name: Date:

Target: - Time:

a) Find the GCF of each pair of numbers.
25,20 60 , 55 132, 11
2, 45 121,70 15,18
o0, 200 24,108 31, 51

by Findd the LEM of @ach group of numbeérs.

I 15, 20
9,12 10, 25
o1 3. 5, and 20

3,86,and 12
3,10,and 15

25, 30,and 75

oY Find the sums (arite answers in lowest ferms).

2o b 1L = 1+ 38+ 6 = 7
9 t 2 10 25 >0
N R 3+ 3 + 2 =
I g bt 10 4 5
N Pl +83 + 1 =
b 4 3 9 1 45
Turn tothe nextpage
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d) Find the products.

Appendix E

3 x 8 = %X 2 P x 3 =
11 20 15 14 50 1
14 x 3 = 6 x 3% 3 x 3 =
45 K 11 36 60 12
3 x & = 16 x 25 H x5 =
By 9 S0 a 50 7
e) Findthe quaotients,
11 - 2 g =+ 5 1+ 18 =
4 3 3 ¢ 2
35 0+ 33 39 = 41 o 81 =
4 10 3 3
1S =31 81 - 63 i+ 92 =
b 2 > > 8 7

Stop here
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MATH TEST 7-6

Name: . Date
Target: - Time

-

a) Give the numeratorsrand .

I+ 1l =1+ =53 g -
6 ¢ 2 -8 8 2
m- 3= 11+ r =3 3 -
4 2 4 4 4

e 3= 1 + =3 1+
5 4 8 8 8 3

Dt oo~

o jen

Appendix E

m ][9] QI

v

€O |~

)N

DN

DI DB

;DI

!

b) Findthe LCM and GCF for each number pair.

45, 9 16, 12 14, 7
A3, 9 1, - 24 43

1o+ Ii + 1_) = 3+ ( + ]_:] =
b b 4 10 m 3
(L 0+ 1 = S+ 3+ 1 =
N 2 6 10 6
i + ; + ﬂ = |:_:i+ g:] + l_ =

3 6 4 4

Turnto the nest page
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Appendix E

=
e =
+ —_—— -
= = o |- —| N ™ <t -—
e T T
L [
= , ol | =
o L e _ . _
e ot |
2 —I<r
unu | = = |~ —lcu ool — —
L - b e e e e e o - - — e
= :

Stop here.
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Appendix E

MATH TEST 1-7
Name: Date:
Target: Time:

a) Give the corect symbol (<, =, 0r > ).

6 4 3 d
76 5. 10 7
> 1 > b
8 12 1 13
15 4 5
Py Find the product.
3 v 1 = > x b o=
L A q "
21 ox 3= 12 x 3 =
¥ 15 3 4
41 v 3= 1 x 0 =
b (0%
1 1 21w 7 a =
L < &
S P the sumea
I R 76+ 42 =
h o4 "1 22
IO+ 128 = 21+ 15 =
1 34 b 11
N, o J_ - 4 4+ 3_ =
H 4 3]
O L b2 + 3% + 61 =
11 33 11 12 12 36

Turn by the next page
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Appendix E

d) Find the differences.

(3 +2) -1 = (3 -3) + 1=
11 22 §) 12 12 7
(61 +32) -32-= (4 + 1)- 3 =
(K b 6 6
(73 +1) - b= (7 + 3)+ 6 =
q Y 15 19 12
stop here,
|
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MATH TEST 7-8
Name: , Date:
Target: Time:

a) Findthe GCF for each pair of numbers.

Appendix E

1% and 7 7 and 11 51 and 39
fioand 12 30and 240 10 and 45~
19 and 30 121 and 70 25 and 20
b) Findthe sums. )
3o+ d v 1 = 41+ 32 + 13 =
5 15 10 b 24 12
3+ 3 +63 = 3 + 71+ 61 =
q 2 g 15 45 S
oe 2+ 2 = 7+ 1435 =
I g 3 8 3 §
<) Find the products
Ioxoq o= 1% 5 = 1 x B
1 B 10 14 14 12
3oxoa - b ox 2 = 20 x 30
I R 20 6 60 40
Turntothe nextpage



Appendix E.

d) Solve the equation.

(3x4)+ 1= (Ix3)+3=
B S 15 10 5 5
(4 - 1)x 5[ (5-8)+ 1=
9 18 15 15 15 6
(2-31)x 4= (3x 1)+ 31=
11 "M . S- § 9 S
¥
e) Write a mixed numeral for each improper fraction. -
7= 18 = 121 =
2 e 5 70
15 = 45 = 61 =
2 ﬁ 21
f Solvé the equations.
4 x 1 x 2x 1 =nx (1L x 1)
3 3 8 3
Bx S x 5x 3 =nx (2 x 3) ~ &
1 S 11 >
Sx 3 x4x 1 =nx(3 % 1)
3 § 9

Stop here
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