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ABSTRACT OF THE DISSERTATION

The Use of Metacognition to Increase
the Attention, Problem-Solving Skills, and Leaming Performance

of School-age Children with Attention Deficit Disorder

by

Judy Go Onghai
Doctor ot Education
University of California, Los Angeles. 1999

Professor Merlin C. Wittrock, Chair

School-age children with attention deficit disorder are becoming a growing
concern in our school system. However, there continues to be a lack of effective
instructional strategies to facilitate their learning process that would enable them to
experience academic success. [n addressing this gap, the research investigation looked
into the effectiveness of a metacognitive intervention procedure in increasing the
attention, problem solving skills, and learning performance of school-age children
with attention deficit disorder in a computer learning environment. The metacognitive

intervention procedure, which was developed for the purposes of the study, included



principles of self-verbalized instruction, self-monitoring, seif-reinforcement, and self-
evaluation. Using a repeated measures within-subject design, a sample of 10
participants (8 boys and 2 girls) was randomly assigned to experimental and control
groups, respectively Based on the percentage of nonoverlapping data (PND) method
for single subject design, the baseline and treatment data of the experimental group
yielded an average of 72% This suggested that the metacognitive intervention
procedure was moderately effective in increasing leamning performance of the
participants with attention problems. Further analysis using the Wilcoxon Matched-
Pairs Signed Ranks test established the statistical significance (p<.05) of the
metacognitive intervention procedure on the three outcome measures: Matching
Familiar Figures Test, Cognitive Abilities (CogAT) Verbal Test, and Cognitive Abilities
(CogAT) Quantitative Test. Independent ratings of the participants and the
experimenter on the metacognition rating scale were found to be similar. Finally, the
social validation interview with the participants revealed an overall satisfaction with the
metacognitive intervention procedure in enhancing their thinking skills and general
learning process. Implications of the findings and recommendations were discussed in

the study.



Chapter 1

Introduction

In a consensus statement released by the National Institute of Health (in press),
attention deficit disorder (ADD) is the most commonly diagnosed behavioral disorder
of childhood, estimated to affect 3 to 5 percent of school-age children. [n recent years,
ADD has also become a costly major public health problem. Characterized mainly by
developmentally inappropriate levels of inattention. concentration, activity,
distractibility, and impulsivity (DSM [V, 1996; National Institute of Health (NIH)
Consensus Statement Online 1998 Nov 16-18, in press; Barkley, 1997: Zentall, 1993),
ADD children exhibit persistent academic, behavioral, social. and emotional
difficulties which may last for a lifetime when not properly addressed at early years of
life. It has been found that ADD is highly related to greater risks for low academic
achievement, poor school performance. grade retentions, school suspensions and
expulsions, school dropouts. poor peer and family relations, anxiety and depression,
aggression, conduct problems and delinquency, carly substance experimentation and
abuse. adult criminal involvement. driving accidents and speeding violations, as well
as difficulties in adult social relationships, and employment (Babinski. Hartsough, &
Lambert. 1999; Barkley, 1990; Hinshaw. 1994; Barkley, F ischer, Edelbrock &
Smallish, 1990; Goldstein, 1997).

Overall, literature (NIH Consensus Statement Online 1998 Nov 16-18, in
press) has consistently demonstrated that children with ADD usually have pronounced
functional impairments across multiple settings including families’home, school, peer

relationships. and society.  Further, children with ADD can experience long-term



adverse affects on academic performance. vocational success, and social-emotional
development.

On the other hand, resilience literature has consistently noted that children at
risk, even if these risks are brought about by biological underpinnings, use their
resources, rise above these difficulties, and make successful adaptations in later life,
if they are given an adequate and appropriate environmental support system (Werner,
1994; Benard. 1993). For instance, Spekman, Goldberg & Herman (1992) found
that among learning disabled children who overcame their learning difficulties and
became successful adults, protective factors such as long-term tutoring, appropriate
academic remediation and interventions, therapeutic, and other supportive
relationships played a critical role in their attainment of competence and positive life
outcomes.

While it is widely recognized that ADD children need help to deal with their
multi-faceted problems, the use of stimulant medications still continues to be the
primary intervention in school settings rather than utilizing other interventions to
further enhance the child’s ability to learn in the classroom (Goldstein, 1997). In fact,
National Institute of Heaith (NIH) Consensus Statement Online (in press) has
acknowledged that the wide use of psychostimulants to treat the ADD condition has
intensified concems over their potential overuse and abuse. Thus, the use of
stimulants for both short and long term treatment has remained controversial.

Unfortunately, the heavy reliance on medication may be more a consequence
of the society’s need to satisfy a “‘quick-fix" mentality than on its actual effectiveness
in helping ADD children overcome their problems. Studies (Swanson, 1993) have

shown that approximately 70% of children with ADD respond favorably to stimulant



medication treatments. This leaves 30% of the population who do not respond
positively and require other types of interventions in order to function successfully in
the classroom. Further, although medications treat inattention and impulsivity leading
to a reduction in disruptive behavior, these behavioral improvements are temporary
(Swanson, 1993) and do not necessarily translate to better academic performance
(Goldstein, 1997; Kendall, Panichelli-Mindel , & Gerow, 1995). Specifically,
Swanson's review (1993) indicates that stimulant medication does not lead to
significant improvements in skills or higher order processes such as reading skills or
general achievement leaming outcomes. Even among children who respond positively
to medication, only a small number of children actually demonstrate sufficient
improvement for their behavior to fall within the normal range. Thus, most children
receiving stimulants also require other types of interventions (Pelham, 1993). For
instance. Forness. Cantwell. Swanson, Hanna, and Youpa (1991) found that stimulants
such as methylphenidate improved reading scores for boys with attention
deficivhyperactivity disorder (ADHD) and conduct disorder but not for boys with
attention deficivhyperactivity disorder without conduct disorder. When reading
recognition and comprehension were studied. no significant medication effects were
found in the attention-disordered group alone. At this point, medications have not
been found to contribute significantly to a positive outcome as the ADD population
grows into adulthood (Goldstein, 1997).

In the same vein. the NIH consensus statement online (in press) reported that a
wide variety of treatments has been used for ADD including, but not limited to,
psychotropic medications, psychosocial treatment, dietary management, herbal and

homeopathic treatments, biofeedback, meditation, and perceptual stimulation/training.



Of these treatment strategics, stimulant medications and psychosocial interventions
have been the major foci of research. Overall, these studics demonstrate the cfficacy
of stimulants and psychosocial treatments for ADD with the effects of stimulants
superior to psychosocial treatments. However, there is no information on the long-
term outcomes of medication-treated ADD individuals in terms of educational and
occupational achievements, involvement with the police force. or other areas of social
functioning. In particular, short-term trial studies on methylphenidate have found
beneficial effects over behavior therapy on the defining or core symptoms of ADD and
associated aggressiveness as long as medication is taken (Klein & Abikoff, 1997).
However, the stimulant treatments may not “‘normalize” the entire range of behavior
problems, and children under trcatment may still manifest a higher level of some
behavior problems than normal children. Further, of major concern are the consistent
findings (NIH Consensus Statement Online 1998 Nov 16-18. in press) that despite the
improvement in core symptoms. there is little improvement in academic achievement
or social skills as a result of stimulant treatment.

The limitations of medication in solving the multiple problems of the ADD
child and medication-related side effects have important implications for educators. It
clearly suggests that teachers must be equipped with other nonpharmacological
strategies to assist ADD children grapple with attention problems in the learning
environment. These strategies can be applied either in combination with medication
or without medication at all. In describing the current state of practice. Hinshaw and

Erhardt (1991) effectively summed up the challenge educators face:

It is stressed that no intervention strategies to date, whether employed singly or
in combination, have proved sufficient and durable for the troubling and
troublesome problems of these youngsters, thus necessitating the continuing



search for integrated components - cognitive, behavioral, and pharmacologic -
that will constitute an adequate intervention package (p. 99).

As the impetus for altemative forms of educational interventions gains
momentum, metacognition is one area that has stimulated much attention in research.
Metacognition pertains to "knowledge about, awareness of, and control over one’s
cognition which includes thoughts. motivations, and feelings" (Wittrock, in press).
Metacognitive strategies involve the manipulation of covert thought processes such as
reflection. evaluation, monitoring, regulation, and the like. These strategies are
created to assist students in becoming more aware of their own thinking and responses
to academic tasks and to other related problem solving conditions. Thus, in variation
to traditional learning methods. metacognition emphasizes having children participate
actively in the intervention process. It is intended that when ADD children are taught
to be more aware of their own thinking processes, they become more in control of
their responses. thereby reducing their inattention and impulsive behavior (Douglas,

1980).
Studies on metacognition have shown promising cffects in improving learning

outcomes among ADD children (Douglas. Parry, Marton, & Garson, 1976,
Meichenbaum & Goodman. 1971; Bomas & Servera. 1992; Brown & Alford, 1984,
Reid & Borkowski. 1987; Belmont, Butterfield & Ferretti, 1982; Robinson, Smith,
Miller. & Brownell, in press). On the other hand, other literature reviews (Abikoff,
1991; Montague, 1998; Fiore, Becker, & Nero, 1993) showed mixed effects.
However, in light of many unresolved issues and limitations of past studies (which

shall be discussed more in detail in Chapter 2), Fiore, Becker, & Nero caution about



drawing definitive conclusions with respect to the current state of research findings on
metacognitive training.

One major criticism underscored in these literature reviews (Montague, 1998;
Fiore, Becker, & Nero, 1993) is the failure of existing educational intervention
strategies developed for ADD children to explore empirically the viability of
computers as an instructional aide in classroom settings. Yet, the potentials of
computers as a powerful lcarning tool to address the attentional deficits of ADD
children are numerous but these still remain untapped. Hence. it is a very worthwhile
pursuit to explore the role computers and other technologies play in the education of
students with attention deficits (Goldstein, 1997; Fiore. Becker, & Nero. 1993).
Moreover, given the evidence about the cognitive problems associated with ADD such
as deficiencies in working memory and information processing deficits, and the
demonstrated ineffectiveness of current treatments in enhancing academic
achievement, there is a need application and development of more effective methods
or educational interventions targeted to these weaknesses (NIH Consensus Statement
Online 1998 Nov 16-18, in press ).

In response to this great need and urgency, there is now an opportune time to
embark on a study aimed at developing and evaluating the efficacy of educational
strategies meant to facilitate the learning process and to improve academic success of
children with ADD. Such a research undertaking can significantly contribute in

advancing our understanding and knowledge of applicable learning strategies for



children with attention problems. Thus, the main goal of this study was to develop
and evaluate the effectiveness of an educational intervention that involves the use of
metacognition to improve the attention and problem solving skills of ADD children
using a computer-mediated learning environment.
Research Problem and Objectives
This study developed and evaluated the effectiveness of metacognition in
enhancing the attention and problem solving skills of ADD children to achieve
academic-related tasks through the use of computerized cducational games. In
particular, the study fulfilled the following research objectives:
I. To develop a metacognitive intervention procedure that helps children with
ADD process informaiion and that increases their problem solving skills
while they perform academic-related tasks:
2. To evaluate the effectiveness of the metacognitive intervention procedure
in improving information processing ability and problem solving skills of
ADD children.
[n this study, it was hypothesized that the use of metacognitive procedure
would enhance the attention and problem solving skills of the child with ADD. In
turn, the increase in attention and problem solving skills would lead to an increase in

the child’s learning performance.



Review of Literature

Over the past few vears, we have seen a proliferation of treatment and training
approaches to counter the learning and behavioral problems presented by children
diagnosed with attention deficit disorder (ADD). Some professionals strongly
recommend the use of drugs, usually in the form of stimulants. Others, however, point
to possible side cffects stemming from drug treatment and instead, advocate the use of
safer approaches such as contingency management techniques cspoused by
behaviorists or cognitive training by cognitive psychologists (Zentall, 1989). This
chapter highlights the use of metacognitive training with attention deficit children. In
particular, it focuses on the theoretical importance of metacognition in reducing
learning problems of ADD children. It also reviews the existing body of research
dealing with the effectiveness of metacognitive strategies designed for ADD students.
Further, the chapter discusses practical implications based on empirical findings of
metacognitive strategics that hold promise for intervention work especially in
classroom settings.

Theoretical Construct: What is Metacognition?

Metacognition pertains to "knowledge about, awareness of, and control over
one’s cognition which includes thoughts, motivations, and feelings” ( Wittrock, in
press). It is the individual's awareness of his/her own cognitive processes or the
executive decision-making process in which the individual must both carry out
cognitive operations, as well as monitor his’/her own progress. In this respect,
metacognition is viewed as part of the larger and more inclusive construct of executive
functioning, hypothesized as a component of the cognitive system specifically

associated with mental control processes.



Borkowski and Burke (1996) identified the following stages in the development
of executive functioning: specific strategy acquisition, general strategy knowledge,
strategy selection and allocation, strategy appreciation and the formation of beliefs
about self-efficacy, general as well as domain-specific knowledge, as well as goal
setting and decision making.  This definition thus implies reflection is a necessary
element of metacognitive functioning as in self-observation, self-evaluation, self-
control, self-monitoring, planning, and anticipation of consequences following one’s
behavior.

Metacognition and ADD

Metacognition has gained immense attention among researchers and has been
regarded as an essential component of any cognitive training strategy especially in
enhancing learning outcomes. The basic premise for all of these metacognitive-
mediational strategies and techniques is that children’s behavior can be altered by
teaching them to think differently. Through different thinking, children gain self-
control and the ability to modify their behavior as they interact with the environment
(Goldstein & Goldstein, 1990). The same general assumption applies to educational
intervention work with children experiencing ADD.

The primary characteristics of hyperactivity are excessive verbal and motor
activity as well as impulsivity and an inability to sustain attention to activities or tasks
for an equivalent length of time to that of their peers (Zentall, 1989; Diagnostic
Statistical Manual IV, 1996). Douglas (1980) postulates that the main problem of
ADD children is inability to sustain voluntary attention or concentration, thereby
affecting their learning performance. The inattention can be traced to deficits in three

related processes. These include mechanisms governing: a) the investment of attention



and effort; b) the inhibition of impulsive responding; and c) the modulation of arousal
level to meet situational or task demands. These three mechanisms are intricately
related and that they ail play a major role in inattention. Douglas goes so far to state
that ADD children are unable to keep their own impulses under control in order to
cope with situations in which care, concentrated attention, or organized planning are
required. They tend to react with the first idea that occurs to them or to those aspects
of a situation which are the most obvious and compelling. This appears to be the case
whether the task requires that they work with visual or auditory stimuli and same
patterns are exhibited in visual-motor and kinesthetic spheres. As a consequence,
Barkley (1997) further proposes that the behavior of children with ADD is controlled
more by the immediate context and its consequences than those of their peers. Thus,
they exhibit behavior characterized by lacking in hindsight, forethought, time, plans,
rules, and self-motivation. Evidence from past studies (Barkley, 1997) supporting a
deficiency in behavioral inhibition and inattention among ADD children have repeatedly
demonstrated these children as talking more than other children, whether to others or
out loud to themselves, and make more vocal noises than do other children. Compared
with controls. ADD children have more difficulties restricting their behavior in
confirming with instructions , deferring gratification, resisting temptation, and
producing greater errors of commission on continuous performance tasks. Douglas
further theorizes that the deficits in the three processes inhibit ADD children's ability to
perform higher order cognitive functioning skills such that, unless treatment can be
implemented to modify these faulty processes fairly early in life, limitations in
conceptual capacity and problem-solving skills will become increasingly evident as the

child matures. What is strongly needed is a training approach that focuses on the
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internal mechanisms that enable an ADD child to direct, guide, and focus his/her own
attentional processes The role of metacognition, therefore comes into play as a
strategic measure to correct the faulty processes found among ADD children. Through
increased knowledge and awareness of attentional behavior through metacognitive
strategies, it is believed that ADD children can be taught to control their voluntary
attention. Teaching ADD children ways to strategize, organize, plan, execute, monitor,
and evaluate their cognitive and affective processes can prove beneficial to enhance
their learning and achievement through awareness and self-control. Developing self-
control would enable ADD children to regulate better their impulses and diffused
activity.  In effect, these children will be able to direct and sustain their own efforts in
school learning (Wittrock, in press). Further, Swanson (1990) reported that regardless
of level of aptitude, high metacognitive children perform significantly better than low
metacognitive children on problem solving tasks. It is conceived by Douglas (1980)
that to be successful, the child must learn to “stop, look and listen”. The child has to
take the task demands seriously. To do so, he must muster sufficient self-discipline and
organized effort to remain effectively involved with the problem over a fairly lengthy
period of time which inevitably means that the child must avoid responding carelessly
or thoughtlessly Thus, the attentional demands and the necessity for inhibitory control
are very intimately linked requiring metacognitive efforts of self-monitoring, self-
control, and self-evaluation.
Metacognitive Strategies and ADD: How Effective?
In an effort to enhance learning outcomes and reduce behavioral problems

exhibited by ADD children, metacognitive strategies have been investigated. This
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section highlights major empirical findings on the effects of metacognitive strategies in
improving academic outcomes among ADD children.
Strengths

In general, we can infer from the studies that positive effects of metacognitive
training on learning outcomes of ADD children seem to be mediated by a combination
of processes that involve developing self-control over impulses, self-evaluation, self-
reflection, ability to anticipate consequences and make more planful actions. Vygotsky
(1962) and Luria (1972) proposed a model to explain how children acquire these
cognitive mediating processes through inner speech. They hypothesized that impulsive
children fail to use their language to control their nonverbal behavior. These self-
directed statements are an internal dialogue that an individual uses to guide him or
herself through a problem-solving process. Translating this model to deal with the
impulsive behavior of ADD children, Meichenbaum and Goodman ( 1971) developed a
self-instructional, metacognitive training program that has been successfully used to
train self-awareness and control of children’s attention. The model includes: a)
cognitive modeling, in which the teachers perform the desired behavior as they
verbalize each step of the process, b) overt guidance, in which the children perform the
behavior and simuitaneously describe each act verbally, c¢) faded self-instruction, in
which the children whisper the instructions as they perform the task, and d) covert self-
instruction, in which the children think about the task as they perform it. Children who
were taught to self-instruct in this study had significantly higher scores than the control
group on the Matching Familiar Figures Test (MFFT), a measure frequently used in
studies of impulsivity and analytic reasoning. This model has also shown to increase

planning, concentration, and reasoning (Meichenbaum, 1977). Meichenbaum and
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Asarnow (1979) propose that the success of the self-instructional procedure was due to
one of, or to some combination of, the factors: 1) self-instructional training exposed the
child to a general problem-solving strategy as well as to the task-specific rehearsal
strategy, 2) it provided explicit feedback concerning the utility of employing a rehearsal
strategy, 3) it involved cognitive modeling, 4) it involved the child, using his/her own
verbal commands to guide self-behavior, and 5) it was individually tailored.

In a landmark study conducted by Douglas, Parry, Marton, and Garson (1976)
using Meichenbaum and Goodman’s model of self-instructional training on attention
deficit children, the findings showed that on the posttest and on a 3 month follow-up
test, the trained participants showed significantly greater improvement on measures of
analytic ability, on a test of organization and planning, on tests of oral and listening
comprehension, as well as on tests of social behavior. Generalization effect was also
found that albeit no attempt was made to train the children in the mechanics of reading,
the trained group had improved significantly on the oral reading test (which measured
both reading and listening comprehension) at the time of follow-up testing.

Camp (1980) developed a “Think Aloud” program using the “stop, look and
listen™ strategy to teach impulsive elementary school boys to control their attention .
The students were taught to ask themselves: a) what is my problem?, b) how shall I do
it, ¢) am I following my plan?, and 4) how did I do? After 30 sessions, the boys
demonstrated an increase in IQ and reading scores, as well as in teacher ratings of
interpersonal behavior. The effects also transferred to improve school performance of
the learners in the program.

Several other studies using Meichenbaum and Goodman’s model of self-

instructional training program have likewise demonstrated positive immediate and
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follow-up effects on increasing attention, reducing impulsivity, and increasing academic
achievement scores such as reading (Bornas & Servera, 1992; Brown & Alford, 1984).
Of particular interest, Brown & Alford’ s study demonstrated that those children
experiencing the greatest improvement in attentional processing are also receiving the
most striking improvement in reading scores. This finding may suggest that there are
various subgroups of learning disabled children, some of whom experience significant
difficulty in attentional processing which is most obviously impeding their academic
performance. Bornas and Servera (1992) used cognitive training to reduce the
impulsivity-related achievement problems among fifth and sixth graders. In this study,
in classroom training was carried out on curriculum-based tasks and metacognitive
knowledge acquisition of why, how and when were emphasized during all training
sessions.  Findings showed that the treatment group produced improvements on
impulsivity and on academic achievement immediately after the treatment. Impulsivity
decrease was also maintained at follow-up (6 months after treatment). The authors
attnibuted the immediate gains on academic achievement after treatment to the
utilization of school curriculum-based tasks during the training period. The students
learned not only to be more reflective, but also to do specific school tasks which had
previously been difficult for them such as reading or solving arithmetic problems.
Moreover, in-class training may have facilitated the generalization and the use of the
training strategies in the classroom context.

In addition to self-control training program, Reid and Borkowski (1987)
employed self-attribution as another form of metacognitive strategy for underachieving,
ADD children. Their study looked into the combined influence of attribution and self-

control training on the short and long term maintenance of strategic behavior,
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impulsivity, and beliefs about self-efficacy on 77 ADD children. After four sessions,
short-term treatment effects showed that children who received attribution training
used more complex strategies, demonstrated higher personal causality scores endorsing
effort, and displayed reduced impulsivity. Ten months after treatment, children in the
self-control plus attribution condition persisted in their use of acquired strategies,
maintained beliefs about the importance of effort, and displayed more mature memory
knowledge. Severely ADD children, who received attributional boost, showed
decreased hyperactivity in the classroom and improved self-control. The results
indicated that the use of attribution training further enhanced the effectivity and
maintenance of improvements gained from purely self-control training. The data
provide additional support for the inclusion of motivational components in theories of
metacognition. Theoretically, the findings imply that metacognitive behavior interacts
with motivational beliefs, the interaction of which produces causal influences on
subsequent learning performance. It is recommended that future research unravels the
exact bidirectional, interactive, and developmental nature of metacognition with normal
and special-needs children. At the practical level, the data tell us that self-attribution
should not be overlooked when employing metacognitive strategies to increase learning
outcomes of attention deficit children.

Most recently, Robinson, Smith, Miller, & Brownell (in press) conducted a
meta-analysis of school-based studies using cognitive behavior modification to reduce
hyperactivity/impulsivity and aggression among school-age children. By far, this is the
most powerful review of studies that exists in the current literature with respect to the
use of cognitive training on children with attention deficit disorder. The results from

the meta-analytic study of 23 research investigations strongly support the efficacy of
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cognitive training in reducing the occurrence of hyperactive/impulsive and aggressive
behaviors. Interventions using cognitive training produced an effect size of .79
standard deviations above the mean. Assuming a normal distribution, this effect size
translates into the 79th percentile for intervention groups compared to the S0th
percentile for control groups. Consequently, the training effect shows a strong 29
percentile rank increase for treated participants as compared to students at the mean.
Furthermore, the cognitive interventions seem to provide lasting effects in reducing
hyperactivity/impulsivity. Across all studies included in the meta-analytic review, the
authors found no significant difference between posttest and follow-up scores. In these
studies, the researchers used follow-up measures ranging from one month to three
years after treatment. Given these results, the authors concluded that school-based
interventions or training programs using cognitive components enable hyperactive or
impulsive students to control behavior, thereby significantly reducing inappropriate
behaviors of children and youth in school settings. They also found that such cognitive
interventions provide durable results in reducing maladaptive behavior after the
cessation of treatment.

Based on the studies highlighted above, we can infer that the cognitive, self-
instructional training procedure improves ADD children’s learning performance
because it provides them a thinking strategy. It serves as a guide for the child to follow
through the stepwise process of problem solving. By following the self-instructional
steps, ADD children are taught to identify the problem at hand, focus attention, initiate
a strategy toward problem solution, consider options, act on the chosen plan and
reward themselves for correct responses, but to try again when they fail through self-

generated coping or comforting statements. The strategy increases ADD children’s
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voluntary attention towards the task at hand and reduces impulsivity by helping them
coach themselves to engage in more reflective thinking. The self-verbalizations (e,
stating the steps in their own words) increase the meaningfulness of each problem-
solving step to the children themselves. These skills are especially critical for ADD
children to deal with more complex academic tasks that require higher order mental
processes, more effort, and concentration as their grade level increases. These findings
have direct educational applications which [ shall tackle more in detail later in the
applications section.
Limitations

However, the existing literature on the effectiveness of self-control training on
ADD children does not consistently paint a rosy picture. Reviews (Abikoff, 1991;
Montague, 1998, Fiore, Becker, & Nero, 1993) on effects of cognitive training in
addressing the attentional problems, academic achievement, and classroom behavior for
students with ADD have been equivocal. Abikoff (1991) reviewed 28 cognitive
training studies that have been carried out with children having ADD during the past
decade. At the outset, Abikoff acknowledged that within-group comparisons have
demonstrated the initial improvements of cognitive interventions in improving specific
academic skills such as math performance and teacher-reported behavior as in increase
in attention. Further, he argued that self-instructional training may be especially
effective in developing initial skill competency by orienting the ADD children’s self-
guiding statements to their particular deficits, such as poor attention or concentration
on tasks. However, the review does not provide direct evidence that self-instructional
procedures facilitate academic performance. One criticism raised was that very few

attempts have been undertaken to determine whether the ADD children’s self-
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statements have been altered as a result of metacognitive training. Instead, past
research efforts have relied heavily on changes in psychological test performance as an
indirect assessment of alterations in the participants’ cognitive functioning. Moreover,
majority of cognitive training studies either omitted or focused briefly on academic
tasks and skills during training sessions. Yet, these studies used academic tasks as
outcome measures which could have accounted for the lack of direct support for the
efficacy of cognitive interventions. This lack of academic emphasis may have been
based on the notion that reflective problem solving as a metacognitive skill would
generalize across various kinds of tasks. Consequently, many studies used
psychoeducational and perceptual-motor tasks, such as Digit Span Test or Porteus
Mazes, to teach efficient, planful task strategies during training sessions which failed to
enhance skills directly relevant to academic performance. In light of this limitation,
Meichenbaum (1977) proposed that more overlap in content is needed between training
and outcome tasks. As such, it is highly recommended that future studies include a
more intensive academic emphasis during training sessions to improve academic
performance. As mentioned earlier, the study of Bornas and Servera (1992)
incorporated curriculum-based tasks in the training program and this resulted to
significant gains in academic scores.

Furthermore, Abikoff argued that literature fails to demonstrate generalization
effects or transfer of cognitive skills across different situations by ADD participants
after undergoing cognitive training. One possible explanation posed by Douglas (1980)
is the intensity and duration of the training period. Just as experts such violinists or
athletes put in inordinate amount of time and energy into practice to perfect their

skills, hyperactive children must be given much time and opportunities to practice the
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learned skills for internalization to occur. Further, Meichenbaum and Asarnow (1979)
point out the critical need of a component task analysis of the cognitive and behavioral
processes involved in the training and transfer tasks in any metacognitive intervention
strategy Care must be taken to specify explicitly why certain tasks provide an
assessment of maintenance and other tasks provide an assessment of generalization. It
is only through such task analysis that questionable findings about generalization of
cognitive training can be understood.

However, in contrast to the meta-analytic review conducted by Robinson,
Smith, Miller, & Brownell (in press), Abikoff’s (1991) review relied on the “voting
method™ for determining treatment effectiveness (Glass, 1977). The “voting method”
simply counted and compared the number of effective versus ineffective studies. Meta-
analytic techniques. on the other hand, take into account all the variations within
studies and aggregate the findings to determine the relative strength or magnitude of
intervention studies using the cognitive training components. Thus, from a perspective
of methodological sophistication and standards, the meta-analytic study of Robinson,
Smith, Miller, & Brownell (in press) demonstrates a more powerful and rigorous
synthesis of existing studies on the efficacy of cognitive training on children with
attention deficit disorder.

Snider (1987) conducted a review on studies that investigated the efficacy of
self-monitoring of attention with learning disabled (LD) students. Findings showed
that although self-monitoring is effective at increasing on-task behavior, concurrent
academic gains are not evident. Snider argues that the failure to produce academic
gains may have to do with current conceptualizations of attention which suggest that

students must be taught not only how to pay attention, but what to pay attention to.
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Therefore, attention deficits among LD students may reflect an inability to perceive
what is relevant in academic tasks rather than a general inability to attend.

Fiore, Becker, and Nero (1993) and Montague (1998) collectively pointed to
several limitations before qualified conclusions can be drawn from research findings on
interventions with respect to behavior management, academic instruction, and
comprehensive programs dealing with ADD children. For most part, many of the
studies were conducted in clinical rather than classroom settings. It is important to
note that research on intervention strategies with ADD children comes almost
exclusively from the fields of medicine and clinical psychology, and very few researches
tested interventions in school settings, and even fewer in regular classrooms
considering the fact that a number of ADD children are mainstreamed. Because of this
trend, past research has primarily focused on comparing nonpharmacological
interventions to drug therapy. Although this provides one valid standard against which
treatments can be measured, Fiore, Becker, and Nero (1993) strongly pointed out that
the merit of an intervention relative to medication is a moot point for educators who
must use nonpharmacological interventions to improve the performance of ADD
students who may or may not benefit from medication. Hence. from an educational
perspective, Fiore, Becker, & Nero raised some critical, key questions which the
current state of educational interventions have yet to address on the matter of
enhancing learning outcomes of ADD children, such as what specific curricula or
instructional materials do students with ADD need? What role can computers and other
technologies play in the education of students with attention deficits? What
interventions can be applied by teachers in general education classrooms? And what

related services do students with ADD need at school?
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Montague (1998) further reported in her review that past studies often did not
take into consideration ADD children’s cognitive capacities and learning characteristics
in light of the task requirements. The equivocal tone of these research findings may
largely be brought about by the use of traditional tools of instruction which heavily rely
on repetitive tasks such as handwriting or learning rote skills. Unfortunately, such
routinary activities have shown to aggravate the learning conditions of ADD children.

Zentall (1993) reviewed the literature on how inattention, impulsivity, and
activity level affect ADD students’ academic performance on various subject matter
tasks. She also discussed the effects of various instructional variables and methods for
changing the nature of the task and response requirements to better accommodate the
needs of students with ADD. In her review, Zentall (1993) noted that ADD children
fail to sustain attention primarily during simple (narrow-focus) tasks - requiring
extended time, repetition of similar motor responses - or in a context of decreasing
novelty. It is under these conditions that students with ADD differ from comparison
groups and seek alternative stimulation. On the other hand, the same review shows
that to improve sustained attention performance for students with ADD, introducing
novelty, such as using color or music, change of test settings, or use of games improves
behavior. Changes in the nature of the task and in response requirements are some
important accommodations for students with ADD.

In line with this thought, the use of computer games to facilitate the learning of
metacognitive strategies among ADD children looks promising. Margalit, Weisel &
Shulman (1987) demonstrated that information processing abilities among learning
disabled children improve through the use of computer games. Given the fact that

ADD children possess a set of highly individualized learning styles (Zentall, 1993), the
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ADD children possess a sct of highly individualized learning styles (Zentall, 1993), the
tlexibility of the computer as an instructional tool to accommodate these individualized
needs has vital implications. Recent technological developments allow the computer to
control the presentation of information and use variety of response styles. It further
permits the sequencing and presentation of instruction to be carefully structured to
relate to performance, and to take into account individual differences with respect to
ability. leaming pace, and learning style of the student. It facilitates the use of novel
types of presentation (e.g. graphics. music, order/sequence. feedback. etc.) which may
not come in handy with conventional methods of instructional tools. The computer is
also very suitable for critical thinking tasks such as problem solving. It allows the
presentation of a wide variety of problem situations ranging from those involving
discrimination to more claborate concept attainment tasks on to sequential conditional
tasks (Riding & Buckle. 1987). All these factors are critical in addressing the cognitive
issues presented by ADD children during learning situations.

This study was different from the extant literature that investigated the effects
of metacognitive training on  ADD children. By applying metacognitive training in a
computer- mediated cnvironme;n to help ADD children alleviate their attention and
problem solving deficiencies. this study filled the research gap on the lack of
empirically tested educational intervention strategies employing the utility of more

recent technological advancements. [n developing a metacognitive intervention
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procedure applied to the school milieu. this study significantly contributed to the
current state of practice ot educating ADD children. which continues to be plagued by
lack of eftective educational intervention strategies. It is also hoped that such research
etfort would help advance the educational practice of promoting and enhancing
positive learning outcomes among ADD children. [t is a known fact that children with
attention deficit disorder pose great challenges for education professionals. [n
particular, classroom tecachers need effective teaching strategies that can be
incorporated efficiently into daily instructional routines to help children with ADD
achieve academic success.  Essentially, increasing these children’s leaming capacities
serves as a protective function that may significantly cnhance their well-being and
reduce the psychosocial problems that have long been associated with poor leamning
outcomes of children with attention deficits as previously discussed.
Classroom Applications

The promising results ot self-control training generate valuable implications for
working with ADD children in the educational sctting. These implications will serve
as the guiding framework in the development and application of the metacognitive
intervention procedure for the purposes of the proposed study.
Teacher's Role

Clearly. the effectiveness of the self-instructional training model that utilizes

self-verbalization. self-cvaluation, self-control. modeling and self-monitoring suggest



that these skills can be leammed and can reduce impulsivity and increase leamning
performance of ADD children over time and after due practice. The first implication
that may be drawn trom the work on self-control strategies with ADD children is that
teachers need to be explicitly taught a metacognitive perspective such as the self-
instructional training procedure. It is important that these metacognitive procedures
and strategies be incorporated into the habitual teaching style of the teacher. To
become effective models. teachers must be able to self-interrogate. be able to predict or
estimate task difficulty, monitor the use of a strategy, to adjust the strategy to task
demands. and to make use of implicit and explicit feedback. [t is also critical that
teachers be aware that when tasks are given to students. discussions be made to center
on the process. not just the product. of the assignment.

Further. training of cognitive strategics should focus directly and explicitly on
the skills and tasks that are to be leamned, and not on some presumed “underlying
deticit”™. Meichenbaum and Asarnow (1979) emphasize that traiming in skills that are
unrelated to the ultimate goal of what is being taught, such as giving training in
discriminating geometric shapes to a child who has difficulty in recognizing words, is
unlikely to contribute to an effective remedial program. The findings from Bornas and
Servera's study (1992) tell us that we should instead go directly on academically
relevant material. When the child is able to apply the learned strategies to previously

difficult tasks. the effectiveness of the leamned strategies become more meaningful to



him so that the child will continue to use the strategies. Taking this into mind. the
teacher’s task is to provide the necessary instructional cues or prompts such as
manipulating tasks. posing questions. cognitive modeling, giving feedback. e¢tc. to
engender children’s metacognitive development. In effect, the real learning situation
must be modified to make room for the continued use of metacognitive strategies. If
the situation docs not provide opportunitics for the child to use these strategies, there
is no guarantee that the child will continue to use them no matter how many training
sesstons are held.

Finally. cducators must design curricula that would help students with
attention. Problems recognize salient aspects of an academic task aside from teaching
them strategies on how to attend. Snider (1987) argues that attention deficit children
may also retlect an inability to perceive what is relevant in academic tasks. This means
that they may not only be deficient on how to pay attention, but may also have
difficulty in knowing what to pay attention to. They need to leamn to identify and
focus on the important aspects of the task at hand.

Helping the Child Understand the Nature of His/Her Deficits

Although this guideline may secem unimportant at the outset. giving ADD
children some understanding of the nature of their deficits should be the initial step of
any metacognitive training program. Afterall, metacognition is knowledge or awareness

of one’s cognition. The children must be provided an explanation of the nature of their



attentional. inhibitory. and arousal modulating deficits. Further, they should be helped
in recognizing and understanding how these deficits affect their daily functioning and
create difficulties tor them. They must be given an assurance that the deficits can be
modified by introducing them to the basic clements of the metacognitive training
approach.
Strengthening the Child s Motivation and Capacity as Problem-Solvers

It 1s criical that ADD children be motivated to participate actively in the
learming process. Simply informing these children about their metacognition will not be
as effective as when learners are encouraged to engage actively in the construction and
application of their metacognitive processes such as planning, monitoring, and
evaluation (Wittrock. in press). [t i1s a known fact that because ADD children cannot
remain intensively involved in most problems long enough to learn much about them or
to master them. they consequently experience repeated tailure.  In the process. they
lose a sense of effectunce motivation (Douglas. 1980).  One way o increase their
motivational level is by providing them success cxperiences within the training
sessions. This can be achieved by breaking tasks into component parts, presenting
tasks in gradually increasing order of difficulty, tailoring teaching material to individual
child’s strengths and capacities. and providing systemalic reviews of material covered.
Further, rewards be given for genuine attempts at mastery and successes but careless

errors and errors retlecting problems with understanding must be also be addressed in a



supportive manner. This responsibility can later be shifted to the child so that he/she
becomes in charge of selt-correcting and self-rewarding behavior.

Corollary to mouvation, self-attribution and use of self-coping statements are
also integral affective components of an effective metacognitive training program. As
noted by Reid and Borkowski (1987) which was mentioned carlier. self-attributions
about the importance of effort in producing success without resorting to self-blaming
attitude serve an cnergizing function in the deplovment of available strategies and
sustain the cognitive scarch tor alternative strategics in the face ot learning obstacles.
The successtul outcomes. in turn, increase the children’s beliefs about personal control
and their capacities for problem-solving.

Teaching Specific Problem-Solving Strategies

In teaching children with attention deficits problem-solving strategies, one mus*
remember the specific strategies useful to a particular child may vary considerably,
depending on individual characteristics, such as the child’s age. cognitive and cmotional
levels, cognitive stvle. mode of peer interaction. gender. and cultural concerns (Zentall,
1989). For instance. Flavell and Licberman (1992) noted that there are developmental
differences in metacognitive ability in children. The younger ones are quite limited in
their knowledge and cognition about their own cognitive processes. such as memory

and comprehension.



One set of strategies emphasizes helping the child deploy attention and effort
more effectively. This involves making him/her a more efficient viewer. listener, and
discoverer. For instance. the child may be taught how to develop more organized and
exhaustive scanning techniques. focusing strategies or listening techniques. As the
child progresses, hesshe can learn more sophisticated strategies such as rehearsal
techniques and mnemonic devices.  In teaching academic matenial. it would be
worthwhile to emphasize that a series of operations or rules must be followed
methodically as in steps involved in adding tractions or in writing an essay. This
therefore implies that teachers must know the material well to define the specific rules
that apply to particular types of problems. At times. it would be necessary to write
the rules down so that the child can use as a checklist as he'she proceeds. Further, it
would be essential that the child learns management and organizational skills directed at
increasing inhibitory control. Strategies such as time management and teaching the
child his her activities effectivelv mayv prove beneticial. Finallv. the child should also
leam management skiils directed at controlling his/her levels of alertness and arousal.
This may include strategies such as teaching himv/her descriptors for labeling of arousal
states, teaching the child to calm self by using verbal self-commands. suggesting
interesting “breaks™ between periods of concentrated work or being sensitive to the

fact that the child may need stimulation to counter boredom.



Chapter 2
Method

Research Design

This investigation utilized the multiple time series design (Campbell &
Stanley, 1963) in which repeated measures within participants (AB) were conducted
in both experimental and control conditions to assess the efficacy of the melacognitive
intervention procedure. This methodology , an improved alternative to uncontrolled
case studies, is widely used in many clinical and/or educational applied settings in
which treatment intervention focuses on the individual participant and in applied
situations where the demands of between-group designs such as standardization of
treatment among participants or identification of homogeneous groups of participants
as in the ADD population are not feasible (Kazdin, 1982). The multiple time series
research design has been widely used in intervention studies involving behavior
modificaticn (Kazdin. 1994), self-monitoring or self-recording of attention (Stewart &
McLaughlin. 1992; Mathes & Bender. 1997: Lloyd. Bateman. Landrum. & Hallahan,
1989; Dunlap & Dunlap, 1989), self-management (Hinshaw, 1992; Edwards, Salant,
Howart, Brougher. & McLaughlin, 1995) and cognitive-behavioral remediation
(Suzman. Morris, Morris, & Milan. 1997). This design requires continuous
assessment of the participant’s behavior over time, which forms the basis for drawing

inferences about intervention effects (Kazdin. 1994).
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Because the repeated measures across individuals design is susceptible to
threats of internal validity, such as history and maturation, a controlled condition was
incorporated into the design of this proposal to avoid extraneous effects. The
combined use of the repeated measures within participants in both experimental and
controlled conditions ensures that the treatment effects occurred only when that
treatment is introduced (Barlow & Hersen, 1984). This combined design allows a
demonstration of the experimental effect twice; once against the pre-test baseline data
and the other instance against the control condition (Campbell & Stanley, 1963,
Barlow & Hersen, 1984). In cffect, a total of 10 participants were involved in this
investigation. 5 for each experimental and control groups. In the experimental case,
the metacognitive intervention procedure was taught while the participant underwent
the various activities of the computerized educational software. The participant in the
control case, on the other hand, worked on the same sets of educational activities but
without the metacognitive intervention procedure.

Procedure
A. Metacognitive Intervention Procedure

The metacognitive training procedure consisted of a systematic plan or strategy
that utilized instructions or steps to promote self-reflection. self-evaluation, self-
regulation, self-monitoring, and self-reward. The specific steps were: defining and
understanding the nature of the task, generating possible ways of approaching the task,

selecting a strategy and applying it, self-monitoring of progress toward solution, self-
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evaluation and self-reward, and selecting an alternative approach or use of self-coping
strategies when attempts are unsuccessful. This procedure was conducted in two
phases: overt self-instructional phase followed by the covert self-instructional phase
(see Appendix A).  Following the verbal self-instructional training proposed by
Meichenbaum and Goodman (1971), the overt self-instructional phase required the
child to verbalize the metacognitive steps or use self-directed speech while performing
the tasks. The covert self-instructional phase, on the other hand, incorporated the
fading procedure. At this stage, the child was instructed to continue using the
metacognitive steps but was asked to whisper the steps to him/herself and gradually
perform the metacognitive steps mentally. In both phases, the experimenter modeled
the metacognitive steps for the child to follow. However, as the session progressed,
the child was encouraged to use histher own words in performing the metacognitive
steps.
B. Treatment Condition
I Prior to the intervention, the participants were pre-tested on the Matching Familiar
Figures Test (MFFT) and Cognitive Abilities standardized tests (see description
under Qutcome Measures section) on an individual basis. Pre-test baseline
information was also established to determine the participant's performance on the
activities of the computerized educational software at several time points obtained
during alternating individual sessions. This was to ensure that threats to internal

validity such as history and maturation, common to single-case multiple baseline
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research design, are minimized (Barlow & Hersen, 1984). The baseline period
consisted of 5 time points or more until stability of scores was attained.

Following the pre-test baseline period, the researcher explained to the child about
the purpose of the study, what to expect in the sessions that would follow, duration
of the experiment, and the rationale of the metacognitive intervention procedure.
The first part (overt self-instructional phase) of the metacognitive intervention
procedure was then implemented on 5 alternating days, each individual session
lasted for 30 minutes. The metacognitive intervention procedure was done on
alternate days to prevent the effects of maturation as a function of continuous
exposure to similar materials on a regular basis. Afterwhich, the second part
(covert self-instructional phase - fading procedure) of the intervention was
introduced. This was conducted for another 5 alternate days, each session lasted
for 30 minutes, as well. Session-by-session measurement of each participant’s
performance was recorded using the activities of a computerized educational
software (see Instruments for description).

After each experimental session, the child was asked to rate him/herself with
regard to how well he/she followed the metacognitive procedures for that session.
The experimenter read out loud each question of the metacognition rating scale
(see Outcome Measures for description) to the participant. The participant
responded either orally or by encircling the picture/image that represented his/her

choice of answer. After the self-rating scale was completed, the child was brought
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back to his/her classroom. Similarly, the experimenter took some time to rate the
participant using the metacognition rating scale - Experimenter’s (E) version (see
Outcome Measures for description).

Immediately after the entire intervention period, a post-test on MFFT and the
standardized abilities test were administered to each participant on an individual
basis.

After all the tests were completed, the participant was interviewed regarding his/her
cognitive and affective reactions, as well as his/her satisfaction level with the
thinking strategy using the social validation interview schedule (see Outcome
Measures for description).

Control Condition

The participants were given a pre-test on the MFFT and the standardized abilities
test individually. Afterwhich, pre-test baseline information regarding the
participant’s performance on the computer activities with exactly the same pre-test
baseline conditions as the treatment case was obtained. The baseline period also
consisted of 5 time points or more until scores were stabilized.

After the baseline period, the participants in the comparison condition continued to
be exposed to exactly the same number and duration of individual sessions and
computer activities as the treatment case except for the metacognitive intervention
procedure. Similar to the experimental group, session-by-session measurement of

each participant's performance was noted down.
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3 A post-intervention test on the MFFT and the standardized abilities tests were
likewise administered individually to the participants in the control group. Further,
the participants were given the option to receive the metacognitive intervention
procedure at the end of the study. The parents were asked to freely make
arrangements directly with me or through the teacher or school psychologist .

For the purposes of the study, two research assistants were hired to help out
in conducting the experiment and collecting data. The research assistants were
both undergraduate psychology students and were intensively trained by me on the
different sets of procedures involved for conducting the study and data collection.
One research assistant (RA,) was mainly involved in conducting the baseline and
treatment sessions for both the experimental and control groups. RA, also
administered the metacognition rating scale (both for the participant and the
experimenter) after each treatment session in the experimental group. The second
research assistant (RA;), on the other hand, administered the outcome measures
(1.e, Matching Familiar Figures Test, Cognitive Abilities Verbal Quantitative Test,
and Cognitive Abilities Quantitative Aptitude Test) for the pre-test and post-test
sessions on both the experimental and control groups. RA, also conducted the
social validation interview with the participants in the experimental group. She
manually took down the interview notes. As the principal investigator, I took care
of the participants' recruitment and selection (i.e., entire screening process including

the administration and scoring of the Conners’ Rating Scales (parent and teacher
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including the administration and scoring of the Conners’ Rating Scales (parent and
teacher versions) and coordinating of the cntire data collection process (e.g.,
scheduling, obtaining approvals, and the like). [ also performed the scoring and

interpretation of the pre-test and post-test results on the outcome measures.

Participants

The participants who were finally included in the study met the following criteria:

1.

(9]

Regardless of gender. the participant was a school-age child ranging between the
ages of 8-10 years old (i.e., 2nd, 3rd. or 4th grade levels).

Based on a full psychiatric evaluation by a psychiatrist, the participant was
diagnosed with attention deficit disorder using the Diagnostic Statistical Manual
[V (DSM-IV) on Axis [.

Based on the Conners’ Rating Scales - Revised (Parent and Tcacher versions), the
ADD child indicated having cognitive/ inattention (n=6) or hyperactivity/
impulsivity (n=4) subtypes of attention deficit disorder.

Although 1t was the original intention of the researcher to include only children
who did not receive medication. this intention was not possible because the
majority of the ADD children who were seen in the school-based intervention
center were medicated with stimulants (i.e., Ritalin).

The participants were either attending regular or special education classes.
Inasmuch as the researcher tried her very best to select a pure or homogeneous

sample of ADD children, some of the participants included in the study were
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comorbid with depression (n=3) or oppositional defiant disorder (n=6) on Axis II.

However, following the recommendations of the existing literature on studies

involving ADD children. the researcher made sure that none of the ADD

participants were comorbid with learning disabilities and/or conduct disorder on

Axis II.
7. The participants’ IQ level, ranging between 90 - 98, fell in the average range level

based on the Wechsler [ntelligence Scale for Children - Third Edition (WISC-III).
Participants' Recruitment

[n selecting the participants for the study, I approached the Director of
Research of the community school district located in Bronx. New York. After getting
the approval to conduct the research, I was sent to the director of the school-based
intervention center of the community school district to coordinate the research study.
The school-based intervention center consisted of a multidisciplinary team of a
psychiatrist, clinical psychologists, school psychologist, speech pathologist, physical
and occupational therapists, and clinical social workers who provided school-based
intervention services to clementary schools under the catchment area of the
community school district. Students who demonstrated academic and behavioral
problems were referred to school-based intervention center for educational and
psychological therapeutic services.
Through the help of the on-site school psychologist. potential participants for

the study were identified. (However, their names remained undisclosed to me to
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also contacted to seek their approval to conduct the study in the school premises and to
involve their students as potential participants. Afterwhich, a letter (see Appendix F)
was sent to the respective parents to solicit participation in the study. Once the parent
consented, a session was set aside so I could be introduced to the child and
parent/guardian. [ went over the details and procedure of the study with the parent and
child and answered any questions that they posed. Upon agreement to participate in
the study, the parent and child were asked to sign the necessary consent and assent
forms (see Appendices D and E) , as well as, consent to release information form so I
could have access to the child’s educational and psychological records, if necessary.
Afterwhich, the parent and teacher of the participating child were asked to fill out the
respective version of the Conners’ Rating Scale. The parents and teachers were
encouraged to contact me for any questions they encountered while completing the
rating forms. The completed rating forms were returned to me for scoring. Based on
the results, I identified the subtype of attention deficit disorder diagnosis that the
potential participant had.  Originally, the plan was to include ADD children who only
presented having cognitive/inattention problems based on the Conners’ Rating Scales
(parent and teacher forms). However, because of the limitations of obtaining a pure
sample of ADD only having the subtype of cognitive/inattention problems, I also had to
include some ADD children who indicated the subtype of hyperactivity/impulsivity on

the Conners’ Rating Scales (parent and teacher forms).

37



A total of 77 potential participants from three different elementary schools
covered by the community school district were approached. From this pool, the first
10 children who met the criteria mentioned above made up the final selection of the
sample.

The sample consisted of a total of 10 participants (N=10) with 8 boys and 2
girls. By drawing lots, the participants were randomly assigned to the experimental and
control groups respectively. In effect, the experimental group consisted of S boys
while the control group had 3 boys and 2 girls. For the purposes of the study, all
participants in the experimental group were designated as E,;, E,, Es;, Ei, and Es.
Likewise, the participants in the control group were identified as C,, C,, C;, Cs, and
Cs.

All the steps involved in the screening and participant selection phases of the
data collection were done in the premises of the school-based center. However, the
actual data collection on baseline and treatment sessions, as well as the administration
of the outcome measures on the pre-test and post-test sessions were done in the
participants’ respective school premises after seeking the school principal’s approval.
Arrangements were made with the teachers so the participants were allowed to be
pulled out from the classroom during the class preparation periods (i.e., the time
allotted for teachers to prepare for classes) to undergo the study. As a result, the
participants’ did not miss their academic participant classes such as reading, writing,

math, science, social studies, and language arts. The actual sessions (i.e., pre-test,
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post-test, baseline and treatment) were done in a well-lit and well-ventilated room
where the researcher and the participant could have privacy to do the study. A laptop
computer was used for the study.
Instruments

I.  The proposed study made use of a computerized educational software
called Jumpstart (Knowledge Adventure, 1997) available in the commercial market.
The software consisted of a variety of goal-oriented educational activities, tasks, and
games such as puzzles. mazes, matching words and pictures, and the like. The
different tasks tapped information processing, thinking and problem-solving skills
using memory. concentration. logic and symbolic reasoning, figural analogies. math
computation and math problem solving, reading, vocabulary, reading comprehension,
and spelling. This educational software was selected primarily because the educational
tasks require the use of thinking and problem solving skills that are representative of
the regular academic curriculum widely used in schools. The games. with different
levels of difficulty and designed to meet the child’s individual learning pace, were
presented in a multimedia format using graphics, animation, music, colors, verbal
instructions, and the like. These games also provided immediate feedback as the child
worked through the various activities.

In particular. I used two educational games for the study. One was called the
Bone Vault. In this game, the child followed the main character into the shadowy

caverns beneath the school to explore the bone vault. The Bone Vault challenged the
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child to solve math and spelling problems by requiring the child to start and stop the
dial on the correct number or letter needed to complete the equation or word at the
botton of the vault door Each correct combination (i.e. completing a math equation
or a word) opened one of the 8 locks of the vault. The child also earrned points when
he/she got the right combination. The goal of the game was to unlock the vault.

The other game was called the Treasure Tree. In this game, the child’s memory
and concentration were tested by matching words and pictures in the Treasure Tree.
The child was asked to click on the fruit to discover what was inside and find the
matching pairs. The goal was to match all the fruits. One round of this game asked the
child to match the correct time (i.e., the numerical symbol to how it appears in a clock)
or another round required the child to match fractions to portions of a pie.

A combined score (representing the ratio of accumulated correct responses
against the total number of responses) of these two games appeared on the upper left
corner of the screen. This score was used to measure the child’s performance/outcome
during the baseline and treatment periods.

2. Conners’ Rating Scales - Revised (Long Version) - CPS-R

The Conners’ Rating Scale (Long Version) - Revised ( The Psychological
Corporation, 1996) is a standardized screening instrument utilized to identify the ADD
participants to be included in the study. The CPS-R assessed a broad range of
psychopathology and significant problem behaviors as reported by the teacher, parents

or guardian. Both the parent (CPRS-R:L) and teacher rating scales (CTRS-R:L) were
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used for the purposes of the study. The parent version consisted of 80 items while the
teacher version contained 59 questions. Both versions used a four point likert scale
format.

Outcome Measures

For the purposes of the study, the following instruments were used to measure
the participants’ attention, problem solving abilities, learning performance and the
validity of how well the metacognitive intervention procedure was leamed or utilized
by the participants.

I. Matching Familiar Figures Test (MFFT)

The test was used to assess the index of attention and reflection-impulsivity of
the child (Kagan, 1965). The task was to select from a set of variants the one that is
exactly the same as the standard. There was a total of 12 items in this test.

2. Cognitive Abilities Test (CogAT)

- The CogAT is a comprehensive, standardized testing program designed to
assess student achievement and abilities. It is intended to assess cognitive abilities
related to verbal, quantitative, and nonverbal reasoning and problem solving for grades
K-12. The six subtests are based on content that children in the appropriate age group
are likely to have experienced, require students to use familiar content in a new way,
vield reliable assessments of cognitive development for children at different stages.
emphasize cognitive skills related to school tasks students are expected to master and

are of interest to students with various backgrounds. CogAT is a power test, not a
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speed test. It measures developed abilities (not innate abilities). The cognitive skills
measured reflect cognitive strategies and general cognitive control processes developed
experientially which allow the individual to learn new tasks or solve problems when
instruction is absent or incomplete. This test is normed concurrently with Iowa Tests
of Basic Skills, Tests of Achievement and Proficiency and the Towa Tests of
Educational Development (Thorndike & Hagen, 1993). The verbal and quantitative
sections of the CogAT were used to measure the learning or aptitude performance of
the participants of the study. For scoring purposes, the Cognitive Abilities Test made
use of percentile ranks to establish the aptitude performance of the participant. Each
raw score (i.e., the number of correct answers marked by the participant) of the verbal
and quantitative batteries is separately converted to a normalized standard score called
as the universal scale score depending on the grade level of the participant. The
universal scale score is the fundamental CogAT scale and is used as the entry into the
norms tables. It is the means by which the raw score for any level of the test may be
related to a raw score for any other level (Thorndike & Hagen, 1993). The universal
scale scores for CogAT provide a continuous growth scale of cognitive development
from kindergarten through Grade 12. After obtaining the universal scale score, it is
further converted to the percentile rank equivalents based on the participant’s grade
level. The percentile rank indicates the relative standing of a student in comparison to

other studeats in the same norm group.
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3. Metacognition Rating Scale

The metacognition rating scale (See Appendix B) was an instrument developed
by the researcher It was a 10-item questionnaire intended to evaluate how well the
child followed the metacognitive instructions based on the intervention procedure. The
ratings, based on a 4 point Likert-type scale, range from | (not so good) to 4
(excellent). The experimenter and the child completed the respective rating scale
separately after each intervention and post-test sessions. There were two forms of the
metacogpnition rating scale: the experimeter version (E form) and the child version (C
form). The content and nature of the questions of both forms were very similar except
that in the child version. the questions were addressed to the child himvherself ( e.g. Did
I focus my attention to the task well? ) while in the experimeter version, the questions
were phrased meant to evaluate the child (e.g. Did the child focus his/her attention to
the task well?).
4. Social Validation Interview

At the end of the intervention sessions, the child was interviewed in an open-
ended manner about his/her reactions and satisfaction level with regard to the
metacognitive intervention procedure. The social validation interview (see Appendix
C) consisted of 10 items which include: a) how much the child enjoyed the intervention;
b) perceived improvement in the child’s problem solving skills; c) how satisfied was the
child with the outcomes; d) the importance of the learned skills to the child; and e)

whether the child would continue to use the learned metacognitive strategies. The
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strategies. The researcher assistant manually took down notes of each participant’s
responses in the experimental group.
Data Analysis

The visual inspection analysis is the most common type of qualitative data
evaluation in single case research design (Kazdin. 1982: Kazdin, 1994). The
continuous assessment over time allows the investigator to sce changes in the data as a
function of stable patterns of performance within different conditions/phases. Specific
guidelines outlined by Kazdin (1982; 1994) was used in the visual analysis of the
effects of trcatment based on the percentage of correct answers made on the
computerized task. In conducting a visual inspection analysis. data for each
participant in both experimental and control conditions were graphically displayed
over the course of bascline and intervention phases. Qualitative descriptions of the
baseline and intervention data for each participant in both experimental and control
conditions pertained to the magnitude of the changes across phascs and the rate of
these changes. Specifically, findings were analyzed in terms of changes of
performance as reflected in the means, levels, trends, and variations in the latency of
change (the period between the onset or termination of one condition/phase and
changes in performance).

Further, the percentage of nonoverlapping data (PND) between baseline and
successive intervention phases in single-participant displays will be used to determine

the effectiveness of the metacognitive intervention procedure in the experimental
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(1987), is a metric of treatment effectiveness (similar to the concept of effect sizes in
meta-analysis but eliminating the assumptions associated with parametric approaches
such as independence, normality and homogeneity of data ) that is used to synthesize
single-participant research. The PND technique is objective and provides meaningful
interepretations regarding treatment effectiveness (Mathur, Kavale, Quinn, Forness, &
Rutherford, 1998) An intervention in which 70% of the data points in the treatment
phase exceed the highest point in the baseline phase is given a PND of 70 Thus, the
rule of thumb in interpreting PND scores is that the larger the score, the better. Within
the context of single-participant research. a PND above 90 is considered highly
effective. 70 to 90 indicates that the treatment is moderately effective, 50 to 70
indicates mildly effective or questionable, and below 50 indicates an ineffective
intervention because the treatment produces an effect better than that demonstrated
during baseline in only half of the occurrences (Scruggs, Mastropieri, & Casto, 1987;
Mastropieri, Scruggs, Bakken, & Whedon, 1996, Scruggs & Mastopieri, 1994).

The quantitative synthesis of single-participant research using the PND metric
of treatment has been used to analyze literature on social withdrawal (Mastropieri &
Scruggs, 1985-1986), conduct disorders (Scruggs, Mastropieri, Cook, & Escobar,
1986), problem behavior (Scotti, Evans, Meyer, & Walker, 1991), language
interventions (Scruggs, Mastropieri, Forness, & Kavale, 1988), generalization training

(Scruggs & Mastropieri, 1994), and social skills interventions with students with
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emotional and behavioral problems (Mathur, Kavale, Quinn, Forness, & Rutherford,
1998)

Moreover, supplementary statistical analyses were performed to determine
whether there were significant differences between pre-test and post-test scores on the
outcome measures, namely: Matching Familiar Figures Test, CogAT Verbal Test, and
CogAT Quantitative Test. The Wilcoxon Matched-Pairs Signed Ranks test, a non-
parametric equivalent of the correlated samples t-test, was used to determine the
magnitude and direction for each pair of scores. The .05 level was used for statistical
significance. Finally. the quantitative results were also substantiated by data obtained
from metacognition rating scale, as well as the qualitative interview data using the
social validation scale Based on these findings, practical significance/implications of
behavior change brought about by the metacognitive intervention for educational

settings were discussed.

46



Chapter 3
Results and Discussion
The first section of this chapter highlights the findings of the study with regard
to the effectiveness of the metacognitive intervention procedure in increasing the
attention, problem solving skills and learning performance of school-age children with
attention deficit disorder. This is followed by a discussion of the findings in the light
of the theoretical foundations and conclusions generated from the extant literature.

Visual Inspection

Table 1. Means and Standard Deviations of Percentages of Items Correct in Computerized Math
& Language Arnts Educational Activities of Experimental vs. Control Groups

Group Baseline Sessions Treatment Sessions
Mean SD* Mean SD*
Experimental 38 86% 393 52.60% 8.61
Control 28.83% 5.97 40.86% 4.26

*SD - standard deviation

A visual inspection of the graphs (Appendix G ) of the experimental group
generally indicates a significant linear upward trend from the baseline to treatment
points in the percentages of items correct in the computerized math and language arts
educational activities. Compared to the baseline data, the treatment points were much
higher. The graphs show gradual increases in the percentages of correct responses in
the computerized educational activities as the participants began to learn the
metacognitive procedure during the overt instruction phase. The treatment points
progressed in a steady upward fashion as the treatment sessions continued. Except for

E,, much higher gains were attained when the participants in the experimental group
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reached the end of the covert phase than at the beginning stages of the treatment
period. The baseline points ranged between 29% to 44% with a mean of 38.86% and a
standard dewviation of 3.93. The treatment points, in turn, occurred between 44% to
80% yielding a mean average of 52.60% with a standard deviation of 8.61.

It is worth noting, however, that the results of E, did not show a sustained
upward trend as the rest of the experimental group. Although E, began to show
increases during the overt instruction phase, E,'s performance reached a ceiling point as
he approached the covert instruction period. But despite this result, the treatment
points during the covert phase were still a few percentages higher than the highest
baseline point resulting to a PND score of 50 for E;. Based on the results of the
metacognition rating scale for E,, it was observed by the experimenter that E, failed to
methodically follow the stepwise procedures of the metacognitive intervention protocol
during the covert instruction phase. There were instances in which E; was observed to
be making guesses rather than thinking carefully or understanding the problem before
giving a response. Perhaps, E4 needed more overt verbalization sessions than expected
to internalize the thinking steps involved in the metacognition protocol. The data on
E4 suggested the he might not have fully learned the stepwise procedures required in
the metacognitive intervention protocol.

On the other hand, the graphs (Appendix H) of the control group reveal there
were no significant changes in the trends from the baseline to treatment points in the
percentages of items correct in the computerized math and language arts educational
activities. The treatment points generally occurred at similar levels as the baseline. The
baseline points ranging from 27% - 50 % yielded a mean average of 38.83% with a

standard deviation of 5.97. Similarly, the treatment data settled in close range as the
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baseline points which hovered between 30% - 50% resulting to a mean of 40 86% and
a standard dewviation of 4 26
Percentage of Nonoverlapping Data (PND)

Table 2. Percentage of Nonoverlapping Data (PND) in the Percentages of Items Correct in the
Computenized Math & Language Arts Educational Actitivites of Experimental vs. Control Groups

Group Number of PND Scores* Mean PND SD** of PND
Experimental 5 72 1.09
Control 5 24 1.82

* PND = percentage of nonverlapping data.
** SD = standard dewviation

The PND method (Scruggs, Mastropieri, & Casto, 1987) was used to
quantitatively measure and to compare the intervention effectiveness between baseline
and treatment phases of percentages of items correct in the computerized math and
language arts educational actitivites of the experimental and control groups.
Participants in the experimental group yielded PND values of 70, 70, 60, 90, and 70.
These values resuited to an average PND of 72 with a standard deviation of 1.09.
Using the Scruggs, Mastropieri, & Casto’s (1987) criteria, a PND of 72 falls within the
range of 70 to 90 This means that the metacognitive intervention was moderately
effective in increasing the learning performance of the ADD participants. Thus, we
noticeably observed a general increase in the treatment data points than the baseline
data. This finding confirmed the research hypothesis that the metacognitive
intervention procedure would increase the learning performance of ADD children

involved in the study.
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On the other hand. participants in the control group generated PND scores of
10. 40. 40. 30. and 0 respectively which averaged out to a mean of 24 and a standard
deviation of 1.82. Using Scruggs. Mastropieri. & Casto (1987) criteria. a mean PND of
24 indicates that no etfective treatment occurred. (Any PND value below 30 indicates
an inetfective treatment effect.) This tinding came out as what should be expected as
no metacognitive intervention was actually done in the control group. Further, the
same finding reassured us that possible confounding variables most commonly
associated with repeated measures or within groups research designs such  as
maturation. history and carry-over etfects were not present while the study was
conducted.
Outcome Measures

Apart from using the baseline and treatment data to determine the effectiveness
of the metacognitive procedure in enhancing the leamning performance of the ADD
children. three outcome variables were measured: Matching Familiar Figures Test
(MFFT) which measured the participants® attention and impulsivity. Cognitive
Abilities (CogAT)Verbal Test which measured the verbal pertormance. and Cognitive
Abilities (CogAT) Quantitative Test which measured the math performance.

The Wilcoxon Matched-Pairs Signed Ranks test. a non-parametric equivalent of

the correlated samples t-test. was used to determine the statistical significance of the
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