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ABSTRACT

The rationale for this study was to extend the Wedge about creative thinking
among children with attention deficit hyperactivitisorder (ADHD) by investigating
the effects of creativity training upon concept piag complexity. To verify whether
the CoRTThinking Lessongsan enhance creative ability and improve concegp m
complexity, aPretest-Posttest Control Group Desigras used in this study. Sixty
four students who are fourth and fifth graders (8gk0 years) and classified as
having ADHD participated in the investigation. Imder to ensure that concept
mapping is a familiar technique to all participartisey all were given a training
session in concept mapping. Next to that, they \asked to complete a concept map
andTorrance tests of creative thinkifTCT) as a pre-test measure. After that, they
were assigned to either experimental or controlgr@ach group consisted of thirty
two students. The experimental group was giventigigatraining (20 hours of
CoRT thinking lessorduring ten weeks) and the control group receivedneativity
training. Finally, all sixty four participants comeped a second concept map and the

TTCT as a post-test measure.

Data collected from participants were analyzed thie Pearson product-moment
correlation coefficientthe t test for two independent samplasdthe paired-sample

t test Results of the analysis indicated that participawho received creativity

training developed significantly more complex cqutcemaps than those participants
who received no such creativity training. Thus,atkéty training enhances both
concept mapping complexity and creative ability stfidents with ADHD as

measured by the TTCT. Implications for practicelude recommendation for

teachers to design and establish educational sesivand environments in which
creative abilities of children with ADHD can be @op.
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Chapter One

CHAPTER ONE

INTRODUCTION

This chapter is organized in the following mannehegins with the rationale
for this study. The purpose and the significanceth&f study will also be

introduced. The chapter ends with a specificatioine study questions.

Rationale for the Study

It is inevitable that schools and, indeed, unitersj will emphasize the
sharing of knowledge and skills which have comenftbe past. However, the
students of today will live their lives in the wdrbf tomorrow where, with
incessant change, things may be very different.sTimeople who can use
facts, ideas, and materials of the past as a dparg for future developments
are needed in any society. One major task in eguaherefore, is to produce
more minds that focus on the future than those ¢batentrate on the past
(Taylor, 1964). Nonetheless, traditional educatias been more successful at
educating students to recite the facts of the gzest to develop skills and
concepts that will enable them to both discover asd knowledge in the
future (Blagg, 1991; Marksberry, 1965). Fisher eagibed this issue, in his

words:

there is evidence that traditional teaching methar@sefficient in teaching
what the Greeks calleikne the ‘technical' side of knowing how to do and
make things, the basic skills and techniques whiedd to be introduced
and practiced by beginners in any area of learriug.traditional methods
are less successful in developing what Greeks ccdleronesis that is
practical wisdom or intelligence, the higher ortl@nking which enhances
skill to the level of expertise (2003, p.18).

It is clear that, these days, we live in a globalinment where information
and technology are changing as science expounds insights nearly

everyday. For example, Cropley observed that "thewkedge and skills
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needed in the future may not even be known atithe & person attends school
or university" (2001, p.135). These changes ledcettus to realize the
importance of teaching children skills which theylweed as adults, and to
become more effective learners. There is no onetwagach these skills, but
creativity training has been suggested by many a&doe and educational
leaders as a successful strategy to empower stidentinderstand their

abilities, learning style, and to take charge efrtown learning.

The movement that promotes creativity training aseasential practice in
schools started during the 1950’s. Torrance (1963,2-45) has argued that
increasing the level of creative thinking is im@mtt and he also offered some
reasons to reinforce the desire of both teachedsparents to give children a
chance to learn and think creatively. These reasoe®e summarized by
Russell and Meikamp (1994, p. 297) as follows:
Creative thinking,

» Helps maintain good mental health and enhancesmpaity development.

= May lead to the acquisition of new knowledge.

= May help in solving daily problems.
» Helps people of present and future generationaro\e.

Although amending or adding to Torrance's spedibca is possible, denying
the value of any of those listed is difficult. lact, everyone who is interested
in creativity (such as education leaders, educandsresearchers) has tended
to agree on one aspect of creativity which is teenendous value of teaching

creativity for everyone and in every domain.

However, unfortunately, not everyone believes trafativity can be taught
(e.g. Alvin Wolf who believes that creativity is anportant quality and can be
encouraged but not taught, in Fraenkel, 1977). Ating to Runco (2007) the
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guestion of the possibility of teaching creativdtyd enhancing creative ability
may be related to:
A misunderstanding of human behavior. Virtually lliman behaviors are
flexible. They each have a range of reaction. Taege is genetically
determined, and the skill or behavior is a reactmrihe experiences that
influence that potential. It is very much like esismg. Not everyone will
be an outstanding weight-lifter, but everyone caitdomuscle. The amount
of muscle built will depend on genetic potentialsdathe amount of
exercise. Creative talents depend on the samehingst ... programs and

techniques ... will very likely increase the likeliob that the individual will
behave in a creative fashion (p. 372).

Runco's argument suggests that whilst all people lsaeativity, some people
have more than others. Just as some people canantieir physical strength
through exercise, he argues that creativity cawm &l increased through
technigues and exercise presented in creativitgrarome (such as CoRT
which was used in the present study). If this argoims valid creativity
training can, as one would suspect, help indivisludd perform more

creatively.

The above argument by Runco is in line with otlesearchers' arguments that
creativity is very much a feature of humanity. Hgrs it can be found to some
degree in everyone and creative abilities are @aehand measurable in terms
of fluency, flexibility, originality, and elaborath (e.g. Amabile, 1983, 1989;
Blagg, 1991; Dacey, 1989; Getzels and Jackson,;186&ford, 1967; Parnes,
1963; Sternberg, 1995, 1999, 2000; Torrance, 196963, 1972; Torrance
and Safter, 1989).

Furthermore, results of experimental studies supihis argument. Torrance
analyzed 103 experimental studies which used nifiereéht programmes to
enhance creative ability and tA@rrance tests of creative thinkinQTCT)

was used to measure the effectiveness of eachgmoge. Torrance concluded
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from his review of literature that it is possibte teach children how to think
creatively (Torrance, 1972, p. 132-133). In additioesults of more recent
Meta-analysis studies confirmed that creative tdsdlican be enhanced by
training (e.g. Ma, 2006; Scat al, 2004a, 2004b).

Purpose of the Study

Since every child should have the chance to leanh think creatively and
assuming that everyone is creative to some measwtecreative abilities can
be enhanced, this study explores the question atloether creativity training
can improve the creativity of children who have ADHMVore specifically, it
is the purpose of the current study to verify whetla creativity training
programme (theCoRT thinking lessohsan enhance creative ability among
children who are classified as having ADHD. Therefdhe researcher hopes
that as a consequence of this research childrem ARHD will be given
access to creativity and talent programmes in theools if that is in their
benefit. In other words, if the findings of the @nt study are not different
from those of previous studies in which a posigfect of creativity training
programmes were reported then the creative abditychildren who are
classified as having ADHD can be enhanced. Theres@ment of the creative
ability of children with ADHD (presuming that it nabe achieved via
providing them with creativity and talent progransmehich are available in
their schools) possibly will result in the develaggmh of their learning abilities
and skills which might lead them to become indepeandearners and thinkers

who know how to resolve open-ended problems.

The idea of considering creativity among exceptiatadren (for this study,
an exceptional child is the child who is classified one or more of the

following categories: Gifted and talented, behaxab@and emotional disorder,
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autism, ADHD, learning disabilities/difficulties LDnental retardation, speech
and language impairments, hearing impairments, avisumpairments,
orthopedic impairments, other health impairmentss viirst presented as a
wild idea by Torrance in 1971. In his words:
| am suggesting that the “creatively handicapped” dnlopted as a new
category in the field of Special Education of Extcapal Children. | know
that it will impress even this sympathetic audieasea wild idea. Actually,
the logic for this implication is rather clear. Teeare many children whose
behavior problems stem from the differences thbilitees create between
them and other children and between them and thaahers. Their learning
difficulties from the incompatibility between theabilities and learning
preferences on one hand and the teaching methalddsyatem of rewards of
the school on the other (Gowan and Torrance, 19.212)
Today and as a result of thevice-exceptiondl (double-exceptionality)
movement new categories such as Gifted/LD (that hild who is gifted and
has learning disabilities/difficulties) add to tkpecial education categories.
Mostly, twice-exceptional children are exceptiohatause they are gifted and
they have a disability such as learning disabdjitidDHD, or Asperger's
syndrome (Assoulin, 2003; Baum, 1990; ColangeloQ)320Seeley, 2003;

Silverman, 2003; Zentadit al, 2001).

While there is no scientific evidence that childweith ADHD may have high
creative ability, considering any child with ADHI3 a twice-exceptional child
is increasingly being considered among professsoiralthe field of ADHD
(e.g. Hallowell and Ratey, 1994a, 1994b; Hartmd®96, 1997, 2003; Kelly
and Ramundo, 1995; Kewley, 2005; Sherreaial, 2006; Weiss, 1997). This
will be discussed in chapter four in more detalheTpurpose of the present
study is not to explore the connection betweentisiibaand ADHD or to

examine creativity among children with ADHD, butthrar to investigate

“ More information about twice-exceptional childreencbe found athe Twice-exceptionalebsite:
www.2enewsletter.com
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whether a proven creativity programme, specificalhe CoRT thinking

lessons can help children with ADHD to be more creativdne extent to
which it does or does not achieve this goal, it & argued, will be visible in
the complexity of concept maps produced by the estted prior to and

following creativity training.

Many creativity training programmes are commergiahailable (e.gthe
Purdue Creativity ProgranPCP,the Productive Thinking Prograf@TP, and
the Cognitive Research TruSbRT). These programmes include activities to
teach cognitive skills that lead to creative thimki Problem recognition,
problem definition, generation of possible solusiptiesting solutions, and
selection of the best solution are some of thelsskilat creativity training
programmes are designed to teach either in isalato infused in the
curriculum (Gehlbach, 1987; Sternbeeg) al, 2002). Although, the results
from analysis of 156 training programmes by Settal, (2004b) indicated
that each programme has some value, it is notuhgope of the present study
to establish a new creativity training programme dbildren with ADHD or
their teachers but rather to explore the effecthef CoRTthinking lessons
(which considered by many researchers as a goodtidtg training
programme, see chapter seven) as an enhancemkeo tihe creative thinking
of children with ADHD who are fourth and fifth gras (age 9-10 years). The
full description ofthe CoRT thinking lessorsnd why the researcher has

chosen it are detailed in a later chapter.

It has been argued by many researchers that dtgatigining programmes
which are educational activities designed to inseedluency, flexibility,

elaboration, and originality, and are also exercisebring new, different, and
unexpected responses to a situation will improwative thinking (Amabile,
1983, 1989; Blagg, 1991; Dacey, 1989; Getzels auttsbn, 1962; Guilford,
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1967; Parnes, 1963; Sternberg, 1995, 1999, 200@&rafice, 1962a, 1963,
1972; Torrance and Safter, 1989). Other researckach as Mansfield and
colleagues, argued that when students scored higberes on divergent
thinking tests (e.g. TCTT) after receiving credtivitraining might not

necessarily reflect real improvement in their dréigt In their words:

a training program may lead to improved performamcelivergent thinking
tests, it is not at all clear that this improvemetit be reflected in real-life
creative accomplishments (1978, p. 517).

However, Mansfield and colleagues concerns in 18&8 not supported by
results of recent researches. For example, amonggyadults Cropley and

Cropley found that the training of creativity "wassociated with changes in
behaviour not only on the test, but in a practaaivity also" (2000, p. 207).

And among students of all abilities (gifted, LD daregular education students)
Russell and Meikamp affirmed that creativity tramidid develop students'
metacognitive skills. Development of metacognitakells was evidenced by
the complexity of the maps produced by the studientise experimental group

who received creativity training (Russell and Meikg 1994).

Although Mansfield and colleagues concerns faderesults of recent
researches, in the present study the researchkercaovisider Mansfield and
colleagues' concerns that the improvement in areadbility as a result of
training programmes might be limited to divergehinking tests such as
TCTT. Therefore, the current researcher will folld®Russell and Meikamp
(1994) and instead of only using the TTCT, whiclaidivergent thinking test
to evaluate the creativity training, concept magparhich is considered to be a
metacognitive strategy and widely used to promaté evaluate metacognitive
skills (Novak and Carias, 2006a, 2006b) will alsaubed along with TTCT to

assess the impact, if any, of creativity training.
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Based on an analysis of the literature regardingatority and concept
mapping, the current researcher will argue thatephmapping is related to
creativity. This argument is presented on the gdatilvat concept mapping is a

creative activity which could be used to fosteflae, and measure creativity.

Creativity, to Ausubel, is the individual's abilityo build hierarchical
conceptual structures and to make unigue assatsafioross concepts at the
higher levels in his/her conceptual structuresc{ged in Novak, 1977). Thus,
creativity is a very high level of meaningful learg which leads to success in
finding new solutions to problems (Novak and CafaB8p6b). Concept
mapping also has been considered as a metacogsitigeegy that allows
learners to learn in a very highly meaningful fashiNovak, 1991, 1993;
Novak and Cafas, 2006a, 2006b; Novak and Gowin4)19&dditionally,
concept mapping might "open the door to more cormlexible and creative
thought processes” (Hill, 1994, p. 30). Moreoveoyak et al, draw attention
to the proposition that, "the greatest creativitgynbe required to construct a
concept map without any supplied words or text, lowhwing on an
individual's fund of knowledge for some specificpto’ (1983, p. 626).
Goldstein (2001) suggested that concept mappinipshe focus the divergent
process and provide structure to the inherenthamigynature of the creative
process" (p. 33). Otis concluded that, “the striengft the concept mapping
process is not increasing the size of the studeéatta-base but in increasing its
malleability and flexibility” (2001, p. 145). Novaknd Cafas highlighted that,
“there are two features of concept maps that apeitant in the facilitation of
creative thinking: the hierarchical structure tlsmatepresented in a good map
and the ability to search for and characterize wevgs-links" (2006a, p, 2).
Russell and Meikamp (1994) found that students weeived creativity
training developed significantly more complex cqricenaps compared to

students who did not receive training (p.298). €hene, based othe evidence
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in the literature mentioned above, it might be oeable to say that concept

mapping might be related to creativity.

Concept mapping has been considered as a usefllingaand instructional
strategy to use with students with various abditead characteristics. Almost
all studies reviewed reported positive results sihg concept mapping as a
teaching and learning strategy (e.g. Aidman anchE§898; Blairet al., 2002;
Bulgren et al, 1988; Cleland, 1981; Roberts and Joiner, 20Qdrns and
Rankin-Erickson, 2002; Zipprich, 1995). Additionallt has been affirmed, in
many studies, that concept mapping is an effectwadid, and reliable
assessment tool (e.g. Bolte, 1999; Liu, 2004; Nou&©8; Osmundsoet al,
1999; Reese, 2004; Ruiz-Primo and Shavelson, 1RA&-Primoet al, 1997,
Stoddartet al, 2000).

Apparently then, concept mapping could be used ¢éasure creativity and
since creative ability can be enhanced with appaggtraining, how wouldhe
CoRT thinking lessoraffect the complexity of concept map productioroam
children (age 9-10 years) with ADHD? Would the ogpic maps of the
children who receive creativity training be morengdex compared to that of
children who did not receive training? Thus, instlstudy, concept mapping

will be used as a measurement tool rather thamiegstrategy.

Significance of the Study

The significance of the current study can be adee$rom seven aspects.
First, creativity training, it is argued, is a sassful practice to address the
needs of both exceptional and regular educatiodesiis in an inclusion
classroom. An unprecedented universal movement rtbwacluding

exceptional children into the regular classroomulted from launching
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the International Year for Disabled Persons (1984nd The UN Decade
of Disabled Persons (1983-1998y the United Nations in 1976. For the
current study, inclusion refers to the full-timeagément of students
classified as exceptional children into the regudducation classroom.
Teaching students possessing varying abilities tmiigha challenge for
both regular and special education teachers. Howehwe process of
including exceptional children into the regular sseoom accelerated
rapidly in the 1990s. This movement is likely tontioue to increase as
society and teachers' attitudes change to accepision as mutually
beneficial for both normal and exceptional child{€orlin, 1996; Junkala
and Mooney, 2001; Kasaet al, 1999; Monsen and Frederickson, 2004;
Stainbacket al, 1994, 1996; Wetstein-Kroft and Vargo, 1984). apdas

a result of this universal movement toward inclgdexceptional children
into the regular classroom, a typical class - ohynelassrooms around the
world - includes two gifted and talented studefit& students "who can
easily complete all assigned tasks", fifteen averatudents "who can
usually complete assigned tasks with little assista six students with
learning difficulties who struggle with all taskacaneed constant teacher
assistance, one student with a learning disabiity cannot read but is
‘average' in other subject areas, and one slowtegaistudent who has a
mild intellectual disability who generally needsi¢ber assistance in all
subject areas", and one or two students who exhdtitaviour problem
(Knight, 1999, p. 3). Moreover, in any classroord f#r cent of students
require special attention, but because they areategorized as 'disabled’,
they are not eligible for special education seid&night, 1999, p. 3). In

short, almost each student in today's classroomgbrio the classroom

Y More information abouthe International Year for Disabled Persons (198an be found at this
website:_http://www.un.org/esa/socdev/enable/dsigtin

10
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his/her unique learning characteristics which apecgic to his/her
exceptionalities. These unique learning charadiesishould be valued by
today's school. The idea of enabling "all studentdbelong within an
educational community that validates and valued tinglividuality" by
Stainback and colleagues in 1994 (p. 489) is nwwa& one. According to
Fleege (1977) Montessori believed that childrendnée be treated
individually and the impulse to learn comes fromside the child. She also
emphasized that children prefer to educate themseithen supplied with
the proper conditions. Montessori's aim was to leglph child to develop
within  himself/herself “the foundational habits, ti@des, skills,
appreciations, and ideas which are essential ftifeame of creative
learning” (p. 3). Today's school should change &etrthe needs of the
exceptional children, otherwise, these students mat benefit from the
inclusion. Stainbackt al, argued that:

Unless fundamental changes occur in regular educathere is little
likelihood that students being returned to the stagam will be any more
successful than they were before the advent ofiapelasses (1985, p.
151).

An example of these fundamental changes, which \iggbklighted by
Stainback and colleagues, is adapting and usingteashing strategies.
Madden and Slavin (1983) also argued that the baséective inclusion
is the teacher's ability to adapt what they conmsae useful teaching
strategies to be used with each student in thesrdam. In their words
inclusion "works when regular classroom teachers able to adapt
instruction for the students in their classrooms;luding those with
[disability]” (p. 557). Cheminais (2004, p. 40) gegted the following

instructions as effective teaching strategiesHterinclusive classroom:

= Mind mapping: powerful tool for giving the 'big pire' connecting thinking
and supporting memory recall.

11
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» Visualisation: guided visualisations stimulate inmagjon, support creative
writing, mental rehearsal, relaxation, thought cordind mood management.

= Music: reduces stress, boosts memory, improves esbiain thinking and
increases learning capacity.

= Multiple intelligences: promote understanding arastary of learning.

» Thinking skills: open-minded, problem solving, istigating and exploring
alternative possibilities, questioning, evaluatiegdence gathering.

= Brain gym, brain breaks: help refocus attentionpfogce concepts in
learning, promote receptiveness to whole-brainnieg; develop hand-eye
coordination.

Russell and Meikamp (1994) also recommended "sfigatiraining as an
effective strategy for use in the regular classrauth both regular education
students and students designated as learning edsall mentally gifted" (p.
298). Creativity training might be a successfubtgy to enhance students'
creative thinking abilities. It was also recommeshtby many researchers as an
appropriate strategy to address the needs of batep@onal and regular
education students (e.g. Baum, 1990; Baum and O¥8838; DeRoche, 1968a,
1968b; Feldhusent al, 1969; Fleithet al, 2002; Fortner, 1986; Jaben, 1983,
1986a, 1986b; Khatena, 1971, 1973; Laughton, 1PB&:Donaldet al, 1976;
Renner and Renner, 1971; Russell and Meikamp, 1$dsinos, 1984;
Swanson and Hoskyn, 1998). The present study mayida additional
evidence that creativity training is an effectiteategy to use with children
with ADHD. Most children with ADHD are already in aimstream schools
(Lerneret al, 1995). It is essential to their sense of beloggthat they are
valued and can become autonomous learners. Thedtagement and identity

as effective learners, therefore, may be enharnwedgh creativity training.
Second, creativity training, as many educators eggkarchers suggested,

might motivate and help students to become bettegesolving open-ended

problems (Davis and Rimm, 1998; Torrance, 1963).
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Third, creativity enhancement also might increaselents’ self-concept (that
is, self-ideal, self-image, and self-esteem) arlfiegBcacy which might help
students to become independent learners and tkifRavis and Rimm, 1998;
Fleithet al, 2002; Ritchhart, 2004; Taylor and Sarks, 1981grhe, 2007).

Fourth, academic achievement might be positiveuémced by creativity
training (Craft, 2002; Crafet al, 1997, Davis and Rimm, 1998; Gowan and
Torrance, 1971; Mindham, 2004; Nuss, 1962; Torrah®&2, 1977; Torrance
and Myers, 1970). Creativity training includes wities (e.g. brainstorming,
analogies, problem solving, questioning technicaled the like) which help
students develop the valuable skills that improvadamic performance such
as the ability to transfer knowledge from one dom@ another (Ritchhart,
2004; Sternberg, 2003; Sternberg and Williams, 1996

Fifth, behaviour and social skill development atsight benefit from creativity
training. Creativity training activities such asalmstorming are designed as a
group activity which encourages students to wodetber building social and
interpersonal skills. Moreover, most, if not alleativity training activities are
designed to foster cooperation and minimize cortipatiwhich creates an
environment that respects and values individuafedihces (Nuss, 1962;
Ritchhart, 2004; Torrance and Myers, 1970).

Sixth, in general, children between eight and tenable to use and discover
ways of using their creative abilities. Yet, untorately, these abilities are
thought to decrease between nine and ten (Ligof7;18ovak, 1977; Piaget,
1953; Torrance, 1962a) because children betweea amd ten are easily
discouraged by adult pressure. Unfortunately, mositidren lose their
creativity forever and for only a few creativitytuens after the decrease at this

stage (Torrance, 1962a). Therefore, the presedy still focus on children at
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this stage of development. Additionally, this stajelevelopment can also be
very distressing for the majority of children withDHD and their parents
because problems are likely to occur both at homiesghools. For example,
children with ADHD experience academic difficultibecause of their lack of
academic skills such as sitting quietly, listeniagg focusing on their assigned
tasks which are essential to success in the acadrmiculum (Barkley, 2005,
2006b; Flick, 1998). They also experience socigat@n because of their
poor social skills and tend to develop feeling @i Iself-esteem about their
school and social abilities. Therefore, creativitgining could help those
children in developing skills that improve theirademic performance and
social relationships with others. For example, tvég training activities such
as brainstorming are designed as a group activiyclw might encourage

students to work together building social and imesonal skills.

Seventh, based on the literature on creativity ¢iwhivas reviewed for the
present study) it is reasonably fair to considerativity training as a useful
strategy to be used with children. However, muchhaf research has used
creativity training with regular education studentd, hearing impaired,
mental retardation, and behavioural and emotioisalrdered, but none - to the
researcher's knowledge - have been conducted hatoetfect of creativity
training with children who are classified as havliBHD. Therefore, to add
variety to this body of research, the present stwdil examine the
effectiveness of creativity training among childreith ADHD. Moreover, if
this study is not the first to address creativitpwgth among children with
ADHD using an experimental method it will be oneaofew. Therefore, the
researcher wishes that the information gained fiflusstudy will not only add

some knowledge to the field but will also leadudatlier investigation.
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Research Questions

The overall aim of the current study is to expltdre question about whether
the creative ability of children who are classified having Attention
Deficit/Hyperactivity Disorder (ADHD) can be enhaac by creativity
training. The other goal of the study is to infoour understanding of the
impact of creativity training on the complexity @bncept maps among
children who are classified as having ADHD. Speaeily, the following
guestions will be investigated:

1. Is there a correlation between the concept mappbility of students
with ADHD and their performance ithe Torrance tests of creative
thinking(TTCT)?

2. Will students classified with ADHD who receive ctigdy training score
higher scores on the TTCT than students with ADHibwot do receive
such training?

3.  Will students classified with ADHD who receive ctigdy training score
higher scores on the TTCT in the post-test compartdthe pre-test?

4. Wil students classified with ADHD who receive ctigdy training
produce more complex concept maps than studentsAdHD who not
do receive such training?

5. Will students classified with ADHD who receive ctigdy training
produce more complex concept maps in the posttaspared with the
pre-test?

6. Will students classified with  ADHD who do not reeei creativity
training produce more complex concept maps in t&-fest compared
with the pre-test?

7.  Will students classified with ADHD who receive ctigdy training score
higher proposition’s scores compared with the sttslevith ADHD who
not do receive such training?

8.  WIill students classified with ADHD who receive ctigdy training score
higher proposition’s scores in the post-test comgavith the pre-test?

9. Wil students classified with ADHD who do not reeei creativity
training score higher proposition’s scores in tlostgest compared with
the pre-test?

10. Will students classified with ADHD who receive ctigdy training score
higher hierarchy’s scores compared with the stidenth ADHD who
not do receive such training?
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Will students classified with ADHD who receive ctigdy training score
higher hierarchy’s scores in the post-test compwasiddthe pre-test?

Will students classified with ADHD who do not reeei creativity
training score higher hierarchy’s scores in thepest compared with the
pre-test?

Will students classified with ADHD who receive ctigdy training score
higher cross link’s scores compared with the sttglenth ADHD who
not do receive such training?

Will students classified with ADHD who receive ctigdy training score
higher cross link’s scores in the post-test congharngh the pre-test?

Will students classified with ADHD who do not reeei creativity
training score higher cross link’s scores in thatgest compared with
the pre-test?

Will students classified with ADHD who receive ctigdy training score
higher example’s scores compared with the studeiitsADHD who not
do receive such training?

Will students classified with ADHD who receive ctigdy training score
higher example’s scores in the post-test compartdtiae pre-test?

Will students classified with ADHD who do not reeei creativity
training score higher example’s scores in the pasttcompared with the
pre-test?

Through the information gained from answering tlmwe questions, the

researcher hopes that children with ADHD will bengdbm this study through

the understanding of their creative thinking. Skeo avishes to fill a small

space in the large gap that exists in our knowlealgeut creativity among
children with ADHD.
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CHAPTER TWO

CREATIVITY

Introduction

In this chapter, the literature review on the sabjef creativity will be
organized in topical sections. This review includég following related
content areas: history and theories of creativdgfinition of creativity,
characteristics of creative individuathe developmental stages of creativity,

andcreativity and education.

History and Theories of Creativity

Many researchers have been occupied with the iigadsin of the

phenomenon of creativity - which has been constle® having mystical or
magical characteristics - over the years. The anbc@reek philosophers
searched for an understanding of creativity, andemdy psychologists,
educators and others have continued the questderstand it (Treffingeet

al., 2002, p.3).

The early studies in the field of creativity focdsen philosophical speculation
and anecdotal reports of creative mental functignis a topic for
psychological and educational research, howevetisty was a neglected
subject (Daniels, 1985).

Studies of creativity were rare before 1950, buirduthe 1950’s the field of
creativity research changed. In his 1950 partindresk as president dhe
American Psychological AssociatigAPA), J. P. Guilford pointed out at the

annual meeting that year, only 186 out of 121,006ies in Psychological
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Abstractsdealt with creativity. Although, Galton’s study bkredity genius
attracts empirical researchers to study creativiByilford’s presidential
address introduced the study of creativity to expental psychology which

resulted in the exploration of Osborn’s brainstomgnexercises in 1963.

Torrance and others helped advance the field fyrtdvel during the 1950s and
1960s an impressive amount of research was gederate creativity.
Following Guilford's call for more research in tlield of creativity, the
number of entries iPsychological Abstract®n creativity had doubled by
1956, and a number of educational programmes wewelaped and used
which had as their goal the fostering of creatihénking (Barron and
Harrington, 1981; Daniels, 1997; Guilford, 1950rfmce, 1977).

Today, as a result of the interest in creativityaagsearch topic, creativity is
constructed and tackled differently by a large nemtif theorists. Treffinger
(1986) affirmed that there are many ideas that @mesidered theories of

creativity, but there is no single widely accepteebry of creativity.

None of the many theories of creativity providel@ac and widely accepted
explanation nor claim they did or could. Therefdres current researcher will
argue that the variety of theories in which crastiis viewed and explained
could be considered as an advantage by educatmiay® teachers might find
different theories useful at different times (Crat001, 2002; Pope, 2005;
Shallcross, 1981; Treffinger, 1986).

Although the current researcher is fully aware thath theory highlights a
different aspect of creativity and also offers dfedent explanation of
creativity, as Dacey stated "I doubt whether it esmknuch sense to argue

which of them is right and which is wrong ... theynan in such a speculative
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state that nothing but an endless argument isyliteeresult” (1989, p. 53). In
this section the current researcher will presem thain points of these
theories, and the educational practices that magise from them under the

following sub-headings:

The self-actualization approachResearchers who are proponents of this
approach perceive a creative product as a resulcesfain personality
characteristics in relation to environments. Creaindividuals according to
this approach use their talents to become what déineycapable of becoming.
Therefore, those individuals can be consideredeasgbself-actualized people
who are fully functioning, mentally healthy, andrdé@rd-growing human
beings. Additionally, creativity is developed thghwut the individual's life
(Davis, 1998; Gutman, 1967; Maslow, 1954, 1967 81%ay, 1975; Mooney,
1967; Moustakas, 1967; Neill, 1968; Rogers, 1958621 Taylor, 1975;
Yamamoto, 1967).

They also recognize creativity as a necessarytguali living and growing in

a threatening, complex world. Obviously, theorisfsthe self-actualization
approach considered creativity training as an itgrand good activity for
all mankind. ADHD has been considered as a coméseelopmental disorder
which most of children with ADHD will suffer throdmut their lives. Living
day to day withADHD will typically be threatening and complex. Ghen
with ADHD, therefore, should have the chance tebtecated and prepared to
think and behave creatively when solving daily peats. This can be achieved
through creativity training programmes such as CaRiich will be used in

the present study.

Maslow, in his hierarchy of needs, considered oridatas being a need for

any human being. Figure 2.1 presents Maslow's itieyaof needs. In this
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pyramid Maslow divided our needs into two levelsrst: the level of
"deficiency in which the needs are possible to be satisficthe level that they
are no longer deficient (e.g. hunger can be falilby eating). In contrast,
needs in the second levdieing' are not possible to be satisfied. In fact, the
more we feed them the stronger and greater thegnbeavhich enriches our

being (e.g. creativity and morality) (Davis, 199&1).

The current researcher, therefore, argues thavalue of this approach in an
educational setting is that it suggests that teach&hould recognize,
understand, and fulfill the child's needs. It igportant to understand the child's
deficiency and being needs in order to supportthlel to become what he/she
Is capable of becoming. Thus, teachers shouldthe attention to the child's
physiological needsvhich are reported on Maslow's hierarchy of nef@dg.
making sure that the classroom temperature is ittwathe child). Here, it
might be helpful to note that some teachers mightime that they should only
meet thephysiological needand that theself-actualization needs the child's
responsibility. It might be true that children havere responsibility toward
their own self-actualization needs more than tteschers. Yet, children might
not be able to accomplish their self-actualizatbbeingneeds unless all their
deficiencyneeds are satisfied fully by their teachers. Bangple, teachers
might meet the child'sesteem need (which is deficiency need) through

encouraging and valuing the child's contributiothia class.
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HIGH
Aesthetic needs. very few people actually are aware of having an aesthetic ‘
need, which is the need to make an important contribution to mankind Tt Important contribution
15 the desire to have a deep understanding of the world arcund us and the to mankind deep _
purpose of life. This need exists on a high level, and only a few (g understanding Being
Abraham Lincoln, Albert Einstein, and Margaret Mead) experience it of the world
Self-actualizaion needs we need to be in touch with those Creativity, motality,
resources that lie deep within us. These included imagination and spontaneity,
creativity, our ability to experience great joy, and make total use of problem solving, Being
our potential. We carty not only our past inside us, but alzo our lack of prejudice,
future, in the zense that the direction of our growth lies within us acceptance of facts
and needs to be fulfilled.
Esteem needs. we need to feel we are worthwhile and welf-esteerm, confidence, Deficiency
capable, and that the szociety we live in walues our achievement,
conthiien o respect of others, respect by others.
The love and belonging needs: all people want to
feelthat they belong somewhere and that at leastone . . : . . _— :
other person feels a sense of love and caring for Family, friendship, relationship, sexual intimacy efietasop
them.
The safety and security needs: we must fee| we ;
are free from threat to our lives. It reflects our secunty of body, of employment, of resources, Dieficiency
desires for familiarity, regularity, and a secure of the family of health of property
home.
Physiological needs: these are the needs
we have for basic creature camforts. food, water, warmth, air, sleep, et Deficiency
LOW

Figure 2.1 Maslow's Hierarchy of Needs
Adapted from: Dacey (1989, p.51)

The psychoanalysis approactiPsychoanalysis is a theory which was created
by Freud whose creativity was essential to himhbaot his work and his
personal life. Freud concluded that creativityraarit results from unconscious
conflict becoming conscious through the creativecpss, but he also admitted
that psychoanalysis cannot explain creativity. Breaw creative productivity
as a result of an unconscious conflict betweerlibhgo (sex instinct) and the
superego (social conscience). He also said thatatenergy is re-channeled
into acceptable forms like creative fantasies amdycts. Fantasy and creative
thinking include a regression to a childlike modetlmught, so creativity to
Freud is a combining of childhood free playing asdbstitution for the free
play of childhood (Getzels and Jackson, 1962). Kr#63, 1976) asserted that
creativity is in the service of the ego rather thamnid as Freud thought.

21



Chapter Two

As a consequence of the Freudian view of creatibgjng a negative one,
some theorists like Eigen (1983, p.40) questiondetiaer "Freud's thought
contains a unified theory of creativity in any peogense”. Unlike Freud who
linked creativity to the human unconscious, Eig#mraed that "awareness of
self and other ... is the most essential creativechdiumankind” (p. 44).

However, according to Solomon (1985) others likaglwere stimulated by
Freud’s fertile thinking about the unconscious aedwf creativity. Both Freud
and Jung placed the wellspring of creativity in tlmeconscious (Solomon,
1985). But unlike Freud who considered creativsyb®ing due solely to the
personal unconscious (which is repressed thoutddbngs, and memories) of
the artist, Jung in 1966 (as stated in Solomon51@&tead of the personal
unconscious, used the collective unconscious (whghcommon to all

humanity and not repressed) to explain creativity. Jung, the collective
unconscious is a universal storehouse of memoaaddd down from the past
in the form of primordial images called “archetypé¢s.g. mother, wise old

woman). Thus Jung's artist transforms material floencollective unconscious

to produce an artistic creation (as stated in Solgr985).

It is clear that psychoanalysis theorists backedanme's (1963, p. 12-45)
argument that increasing the level of creative Kimg through creativity
training is important to enhance children's pertgndevelopment and to help
them maintain good mental health. Children with ADHhave been
characterized as showing low self-esteem and the o& comorbidity of

ADHD with other psychiatric disorders is high (ecgpnduct disorder, CD, 12-
50%, anxiety disorder, 22-34%, mood disorder, 3@%@ depression, 47.9%)
(Augustet al 1996; Barkley, 2006b; Bender, 1998; Biedernedral, 1991,

Bird et al, 1993; DuPaul and Stoner, 1994; Hinsletval, 1993; Kuhneet al,

1997; Lerneret al, 1995; McKinneyet al, 1993; Riccio and Hynd, 1993;

Satterfieldet al, 1994; Szatmaset al, 1989). Therefore, creativity training, as
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psychoanalysis theorists and Torrance presumed,htmignhance the
development of the personality of children with ADHand help them to

maintain good mental health.

Based on the psychoanalysis approach the curresgiameher argues that
teachers can foster creativity by helping the ctolthe more open with his/her
personal experience. For example, encouraging hild t express and say
what he/she feels through drawing or free writifilgis practice might help the
child to understand his/her feeling and beliefs,iclwhmight, in turn lead
him/her to move on from using his/her unconscioosflect as the source of
his/her creativity (which is a negative way as Bigeiggested) to be aware of
his/her feelings and personal experience and,adstase them to feed his/her

creativity.

The behaviourism approachThis approach focuses on the visible behaviour
itself, rather than on the unseen mental eventscdbatrol the behaviour of a
person. This is a different view of creativity basa of the different emphasis
on the behaviouristic analyses of creative thinkikRgr example, Skinner
(1971) - who argued that there is no such thingcrastivity, freedom, or
dignity - suggested that all of our behaviour isteolled by those who

dispense reinforcements and punishments, therefetgave no freedom.

Traditional behaviourism theory, then, emphasibesreinforcement “reward”
of correct responses and stimulus-stimulus assocgt For example,
Maltzman (1960) - whose research showed that wieswn word associations
were rewarded the frequency of new word associgtiocreased - argued that

we can increase original behaviour simply by rewwayat.
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A less traditional behaviourism theory focuses oental associations which
are assumed to be learned on a contiguity basis.ekample, the word
“carrot” might elicit “rabbit’. According to this dhaviouristic view of
creativity the person who possesses a large nuofbeerbal and nonverbal
mental associations that are available for recoatluin into creative ideas is a
highly creative person and the person who can respoth just a few highly
dominant mental associations is a less creativeopefMednick and Andrews,
1967).

In the light of the behaviourismiew of creativity, the current researcher
believes that teachers can foster creativity byareWmg creative ideas. She
also argues that teachers should not use monegngplor school grades to
reward creativity. The centre of this argumenthattit is obvious that these
rewards represent examples of extrinsic motivationwhich the child's
motivation to perform creatively comes from factavkich are external or
outside. Consequently, when these rewards are o lose their meaning
to the child (e.g. the child used to have them ydlagy) the child’s desire to

progress stops or decreases.

Instead of that, teachers should employ teachinthede which aid mental
associations such as brainstorming (in which théden are encouraged to
generate a long list of possible creative solutitmssolve a problem) and
forcing relationship (in which children are encaed to produce new
thoughts by forming a relationship between two orerthings or ideas, where
no relationship in reality exists between them)e3éteaching methods might
provide the child with genuine and intrinsic rewdnyl respecting the child's
needs, developing his/her creative abilities, arabgnizing the importance of

these needs and abilities. In a later sectionledtiiCreativity and Education”
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further discussion regarding how schools mighteosind reward creativity is

presented.

The Gestalt approach This approach which is unencumbered by a
commitment to conditioning principles focuses oe ihternal processes in
learning, thinking, memory, and problem solving.cAing to the Gestalt
approach creative thinking is the formation aneéralion of Gestalts (mental

patterns or forms) and not the mere associatiossiorof the associations.

For Gestalt theorists (e.g. Wertheimer, 1982) oridatis a complicated
process and not only results from associating idea®w and different ways.
The whole of an idea always amounts to more thamelmnée sum of its parts.
For example, “greater paintings are made up of eteathat are interrelated to
the point that the whole is greater than the sunthefparts” (Dacey, 1989,
p.91). Creativity, therefore, occurs as a resuliwwhan beings' innate tendency
toward clear, whole understanding of what happan®ality and generalized
schemas from past experiences which provides as bfsi perceiving
problems, retrieving needed information, restruntythe Gestalt, and adding
to the general schema (Wertheimer, 1982). Thusritte of Gestalt suggest
that creativity training is an essential activity he provided to everyone in
order to reach clearer and fuller Gestalt abouthhbis self and his/her

situations.

The major task of creativity, as seen by this agpio involves the ability to
break up a problem into parts and then to reorgathiezm in new meaningful
ways. According to the Gestalt approach creatigityceeds in a sequence of
stages. These stages were explicated by Wallas6)182 his widely
acknowledged four-stage model. The four stages iehwhill be detailed in a

later section — are: preparation, incubation, ilhation, and verification.
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The current researcher argues that the Gestalt wkwreativity can be
valuable in many educational settings. The basighed argument is that
learning is self-emergent and teachers can integnawv information with
previous knowledge to help children achieve medningnderstanding which
might lead to creativity. The child's desire tokseaning is innate, and when
he/she attempts to make meaning while he/she thamkk solves problems
he/she is feeding his/her desire to be a self-eemérgnd creative learner
(Wertheimer, 1982; Wheatly, 1992). This becomesemavident in the results
of metacognitive research. According to findingstlué research (e.g. Caine
and Caine, 1995, 1997; Healey, 1990; Hyrle, 1998)noind is self-regulating
and can allow us to keep track of our own thinkimgolve the problem at our
hand. We use self-regulation, therefore, as meshann which meaning

becomes self-emergent.

The current researcher further argues that enhgreatf-regulation (which
might improve self-emergent learning and thus enbdaroblem solving and
creative thinking abilities) could be achieved tha use of metacognitive tools
such as concept mapping. Teachers could use conwgpiing to assist them
to figure out what the child already knows and theach from there. By
knowing the child's prior knowledge, teachers cotiédthe new concept -
which they wish to teach- to the existing ones.ngyctoncepts is important to
assist the child to activate his/her prior knowlkedsy seeing relationships
within and around concepts. Therefore, concept imgpmight lead the child
to examine concepts and infer relationships whererplicitly stated. In other
words, concept mapping might guide the child to ieah meaningful
understanding which according to the Gestalt agproanight lead to

creativity.
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The potential approachThis approach was established by Guilford whdwit
his colleagues used factor analysis to createStnecture-of-Intellect(SOI)

which is a map of the intellectual human mind. Gud estimated that there
are at least 120 unique intellectual abilities femca combination of content,

an operation, and a product). This will be detaifed later section.

SOl which is also known as the "factorial theowy/tonsidered one of the most
influential contemporary theories of creativity g, 1989). The potential

theory opens the door to measure creativity. Fampte, based on this theory,
Torrance in 1966 creatade Torrance tests of creative thinkiGiGgTCT) which

iS a measure of creative abilities.

Guilford (1984) identified flexibility, fluency, eboration and originality as
creative abilities. Guilford also identified the grotive processes of these
abilities as essential to creativity. He assumbdt the “mental operation of
divergent production is a key process in creatiiaking” (1984, p.1).
Moreover, Guilford suggested that the creative @ssaccurs at the same time
as an assistant feature of primary abilities. Thenary abilities — fluency,

flexibility, originality, and elaboration — will bdetailed in a later section.

According to the potential approach when someoreqgispped with a set of
cognitive traits or potentials (flexibility, flueggc elaboration and originality)
he/she should be a creative person. Thus theiabilib be flexible, fluent,

elaborate and original are some of the charaatesist the creative person.

The other assumption of this approach is that meabilities are different
factors in different groups of people. Thereforeative abilities are not the
same in different fields of creative endeavour. tThs inventors, writers,

artists, and composers “may have some same fact@smmon, but there is
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much room for variation in patterns of abilitie€&(ilford, 1950, p.451). More
importantly, Guilford also anticipated that thedalibes vary between and
within individuals. This suggests that creativisyan ability that everyone has
and it might be enhanced via creativity trainingheTpotential theory of
creativity may perhaps give an explanation why samié/iduals with autism
who have a great ability to play a piece of Mozhe way a professional does
cannot compose a piece of music. It may also expldily Van Gogh whose
IQ was below average reflected great imaginatiorhig painting. Creative
ability among children with ADHD is the focal poinin the present study.
More specifically, this study will investigate tldfects of creativity training
on fluency, flexibility, originality, and elaboratm which were identified by

Guilford and Torrance as creative abilities.

Regarding the educational practices arising from plotential approach to
creativity, the current researcher argues thatherac could, and should,
measure the child's abilities. Measuring the chilbilities via standard tests
(which were mainly developed to measure the adslithat Guilford expected
in his theory Structure-of-Intellect SOI, such as TTCT) help teachers to
generate an accurate understanding of the chibdliies and style of learning.
Thus, the purpose of these tests and the resulisneld from them should not
be used only to help the child to achieveaaademic excellence. Instead,
teachers' main objective from measuring the chiibdities should be to
develop study materials and teaching styles whigh tee child and which

enhance his/her abilities and learning skills.

The Right-left brain approach The central point of this approach is the
special function of brain hemispheres. Hemispharesthe two halves which
make up the brain (the left brain and the rightrjrand a thick cable of nerves

(the corpus collosum) connects the two halves. Eachisphere takes control
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over the opposite side of the body. For exampke Jéft hemisphere deals with
the information from the right eye and vice ver&acording to this approach
certain modes of consciousness and skills are iassdcwith hemispheric
specialization. For example, the left hemispheralgdavith the following

modes and skills (Symbols, phonics, language, Vetbgical, abstract, and
linear processes) and the right hemisphere dedls (feelings and emotions,
spatial relationships, visualization, intuitive, nverbal, random, and holistic

processes).

The other assumption of this approach is that sxa superior creativity-
related functions such as spatial relationships leoltic processes a special
emphasis is given to the right hemisphere durirgctieative thinking process.
However, this approach asserts that originality waldableness - two qualities
of creativity - occur in opposite sides of the hrdn short, the left hemisphere
has a dominant role over valuableness and the mgiisphere has a dominant
role over originality. Moreover, to maximize theeative processes, both
hemispheres' functions are needed. (Bakan, 1969mdan, 1981; Kats,
1983; Kinsbourne, 1972; Martindalet al, 1984; Reynolds and Torrance,
1978; Torrance, 1982; Torrance and Rokenstein, ;198ifale, 1994;
Wertheimer, 1982).

Obviously, the right-left brain approach observesatvity as a result of
particular functions of brain hemispheres. In otlverds, creativity is achieved
by using both hemispheres. Thus, this approachestgghat teachers might
develop and utilize teaching strategies (e.g. goine®@pping) which might aid
their students in making use of both hemisphered laem more creative.
Concept mapping represent modes and skills of Wwtmispheres. For
example, through creating a concept map the clskes tsymbols, language,

and his/her logical thinking to connect conceptsede are modes and skills of
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the left hemisphere. The process of creating aemnmap also described as
visualization, random, and holistic processes whaidhmodes and skills of the

right hemisphere.

The current researcher, based on the above thadfrie®ativity, argues that
creativity is a multidimensional quality whose anigand definition are more
easily understand by the general public. For examplsic and art would be
considered by most people as having some featureeafivity. Unfortunately,
for the purposes of psychological and educatioaséarch it is definitely far
more difficult to establish a clear answer or toeggon the origin of creativity.
For example, Freud admitted that psychoanalysiaatagxplain creativity, and
Piaget asserted that “the origin of creativityne, remains a mystery and it is
not explicable” (Piaget, 1981, p.222).

Definition of Creativity

The lack of a broad agreement on a unified thebryreativity, as mentioned
earlier, results in different definitions of credty. Taylor (1964, 1995) and
Torrance (1977) hypothesized that any human agtiily be looked at from
four angles: the person who performs it, the thidngch is done, the process of

activity itself and the conditions which affect thieove three divisions.

Taylor and Torrance's hypothesis seems to standelipThey argued that the
creative product can be observed as a productitimeofreative process, which
is affected by creative abilities and other chamastics of a person. Similarly,
the creative product is affected by environmentadditions, which also affect
people and creative processes. Based on this armuiheony (1963/1999)
defined creativity under the four Ps which he idtrced as following:

= Creative Person.
= Creative Product.
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= Creative Process.

= Creative Press (environment).
Here, it is worth mentioning that in the currenidst, the researcher adopted
Torrance’s definition of creativity which entaildl ®our Ps as they are not
mutually exclusive. This will be discussed mordyfubwards the end of this

section.

Creative Person The primary focus of creative person definitionsthe

characteristics of highly creative people. Creatpersonality characteristics
have been described in the literature as inteltigémaginative, original,
curious, artistic, energetic, risk-taking, and opainded (Barron, 1969; Barron
and Welsh, 1952; Barron and Harrington, 1981; Hassad Kumar, 1991,
MacKinnon, 1962; Taylor, 1995; Torrance, 1962a,7E61977, 2004; Weiss,
1997; Welsh, 1975). These characteristics will lscubsed further in the

section entitled characteristics of creative indils.

Taylor asserted that “all persons have some degrpetential to be creative in
one or more ways” (1964, p.8). Additionally, Loweldf (1960) argued that
there are two types of creativity, the actual dwitst (which is already
developed and functioning) and potential creatiwitijich includes the total
creative potential (developed and undeveloped) rofiradividual. Daniels
(1997) backed Lowenfeld, and further argued thettivity is a set of both
abilities and traits. If Lowenfeld and Daniels' anmgent is applicable to all
people, whether or not they have a disability, tthencurrent researcher argues
that children with ADHD might have creative potahtiwhich could be
developed by creativity training, and therefore idtlonot be excluded from
having the opportunity to develop their potentilbeing creative personnel.
In addition, the main object of creativity trainipgopgrammes which have been

put forward to nurture creativity (such e CoRT thinking lessomnghich are
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used in the present study) is to enhance creatits aind abilities which might

develop a creative personality.

Creative ProcessWhile the primary focus of all creative processimigbns is
the skills involved in creative thinkinghere are many different views of the
creative process. Wallas suggested that in theieeeprocess there are four
stages:

= Stage ofpreparation the subject begins to gather information aboet th
problem to be solved and attempts some solutiortsis FBtage is
characterized by a state of trial-and-error in deay. Therefore, the
subject is advised to learn as much as possibletdabe problem area.

= Stage ofincubation where the solution exists but is not clear. Tiigjexct
must not intentionally work on the problem. Instefats allowed to sink
into the unconscious.

= Stage ofillumination: here, the subject suddenly experiences insight in
the problem when a new solution, idea, or relaigmh&merges. In other
words, the subject attempts to reformulate hisileas or to formulate
new ones. The subject is more active and more cmrsevork is needed
in this stage.

= Stage ofverification the subject tries and checks the solution. Is finmial
stage some modification may also occur to ideasheghin the previous
stages (Wallas, 1926).

In some situations, the above stages may appea dhfferent order, or
combined into two or three stages. They also do aumur regularly (see
Dacey, 1989; Davis, 1997; Davis and Rimm, 1998;|diayl964; Wallas,
1926). For example, sometimes the subject's knaelaxf the problem area
allows him/her to pass over the first stageeparatior) and move on to the

next stageigcubation) or even to the third stage.

Here the current researcher will argue that the-ébage model of creativity

and the process of creating a concept map areasindihe first similarity is
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that in preparation (the first stage) the learner begins recallingspeal
experiences and investigating in all different ditens to gather information
about the problem to be solved. Likewise, the ftsfp of mapping a concept
map is to define the topic or the focus questicat #ddresses the problem,
issues, or knowledge domain the learner wishesdp. mhe object of defining
the focus question of interest is to list all cqriseassociated with the focus
guestion. Since the goal from this procedure igenerate the largest possible
list, the learner should not worry about redundanmejative importance, or

relationships at this point.

Another similarity is that in the stage ofcubation (the second stage) the
solution exists but is not clear. Therefore, tharder must not intentionally
work on the problem. Instead, he/she should bewalioto sink into the
unconscious. Similarly, in the step of rank ordgrihe concept, which is quite
a difficult step on the process of creating a cphoeap, the learner is advised
to relax and reflect on his/her focus question Whmight lead him/her to

modification of the focus question.

A further similarity is that at the stage wiumination (the third stage) the
learner experiences insight into the problem whemew solution, idea, or
relationship emerges. Thus, he/she attempts tometate his/her ideas or to
formulate new ones. In a similar way, the proceksreating cross-links
between concepts in different sections of the nfegndhelp the learner to see

new and creative relationships in the knowledgealom

Finally, in the stage oferification (the fourth stage) the learner tests, tries and
checks the solution he/she created. Since thie ssatipe final one, the learner
may well make some modification to his/her ideascivthe/she reached in the

previous stages. In the same way, in order to mapaa concept map the
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learner should rework the structure of his/her miaprepresent his/her
collective understanding of the interrelationshipsd connections among
groupings, which may include adding, subtractingcleanging superordinate
concepts, thus, he/she may need to review histhrarept map as he/she gains

new knowledge or new insights.

Although the current researcher is fully aware thatabove association which
she made between the stages of the creativity gso@s suggested by Wallas
in 1926) and the process of creating a concept (@aguggested by Novak in
1998) is a generalized statement, it may be passibconclude that concept
mapping allows the learner to view and represeniblpms in an effective way
which might help him/her in understanding the peoid and finding suitable
and creative solutions to solve problems. Thereftite present study argues
that if the learner is taught to behave creati@tyough a proper creativity
training programme such as CoRT which fosters higlognitive processes)

his/her ability to map a complex concept map mightmproved.

The current researcher is also fully aware thatinielectual abilities of the
child, his/her own way of thinking, and other fastoelated to his/her personal
characteristics, attitude to learning, and envirental influences may affect
one or more of the creative process stages. Fan@ea in the first stage,
preparation if a child with ADHD is faced with failure to reh a solution or
other difficulties which cause him/her tension asuffering, he/she may
choose to stop looking for a solution. Thereforés necessary to motivate the
child with ADHD to continue his/her work in thisagfe by providing him/her
with some clues and by removing the fear of failing right answer. This can
be accomplished through open-ended activities whane no right or wrong

answers.
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Guilford highlighted the intellectual aspects ofeativity with his model
Structure-of-Intellec{SOI). Guilford and his assistants used factotysmato
create the SOI which is a map of the intellectdahe human mind. Guilford,
as mentioned previously, estimated that there dardeast 120 unique
intellectual abilities which each is a combinatmincontent, an operation, and
a product. More importantly, Guilford also antidipe that these abilities vary
between and within individuals. Figure 2.2 presémesSOl.

OPERATION Each of Guilford's three dimensions of
EVALUATION intellectual abilities and activities—
CONVERGENT PRODUCTION operation, content, and product—has
PIVERGENT PRODUICTION many attributes. Thrtll.‘ls]'l Varkous
combinations, these dimensions and
their attributes produce 150 separabe

OPERATIOMN g
{cognition)

PRODUCT

(class) :
VisuAL

AUDITORY = [
SYMBOLIC
CONTENT

BEHAVIORAL

Figure 2.2 the Structure of Intellect
Adapted from: Educational Psychology: Theory and Practice

Contents which mean "in which field does the mirak#" can be divided into
four kinds (figural - visual and auditory - contesymbolic content, semantic
content, and behavioural content). Operations wimclcate "what does the
mind do?" can be divided into five groups (cogmtithinking operations,
memory operations, convergent thinking operatioesaluative thinking

operations, and divergent thinking operations).dBats which explain "what

does the mind use? Or how does the mind act witheot?" can be divided

- For more information see: http://www.abacon.convisléndex.html
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into six kinds (units production, classes productiselations production,
systems production, transformations production, iamalications production).
In other words, Guilford supposed that any actidnao operation (e.g.
divergent thinking) with a content (e.g. symbolig) a product (e.g. units) will
lead to a certain ability (e.g. the ability of digent symbolic units). Therefore,
the expected abilities from Guilford’s map of timeilect of the human mind
are 4 contents x 5 operations x 6 products = 12@ied This number may

increase if the branches of those abilities aresiciened.

Guilford separated those abilities into two catéggrconvergent thinking
(which can be defined as that thinking which regsiione correct solution to
one problem and which is probed by traditional liigence tests), and
divergent thinkinglwhich requires many correct solutions to the preblem

and is measured by the richness and excellencdea$ias in creativity tests).

According to Guilford's map there are 24 subsidiaibylities concerned with
creativity. However, only 23 were discovered. Thdity of "divergent figural
units" is an expected ability (Bachelor and Micha#991; Dacey, 1989;
Guilford, 1959, 1984, 1988; Guilford and HoepfnE®65, 1966; Hendrickst
al., 1969; Michael, 2003).

On the bases of Guilford's work, Torrance classifiecative abilities into four

basic abilities: fluency, flexibility, originalitgnd elaboration.

Fluencyis the individual's ability to produce a large rhen of responses,
ideas or solutions to a problefiexibility is the individual's ability to produce
not only a large number of responses, ideas otisokito a problem, but also
a variety of responses, ideas or solutions to aleno. In other words, fluency

is assessed quantitatively by the number of thporeses and flexibility is
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assessed qualitatively by the number of categamteswhich those responses

can be divided.

Originality is the individual's ability to produce somethingwy rare,
unprecedented, or different from the obvious. @adty is assessed by the
weight of originality which may be defined by thegilee of publicity or rarity
of response among individuals' answers. Therefjdespread response is
given a low rating, while a rare response is giadmgh rating and considered
an original response. In other words, originality dssessed based on the

statistical infrequency.

Elaborationis the individual's ability to give more detailsaat the object and
view it from many angles. Therefore, this abilisymeasured quantitatively by

the number of new details added to the originahide

The above abilities were the basis on which Torarreated the TTCT. The
TTCT is the most widely used measure of creatiitgscription of TTCT and
why the researcher has chosen it are detailedateachapter (Cramonet al,
2005; Dacey, 1989; Davis, 1997; Kim, 2006a, 200@brance, 1962a, 1962b,
1965; Zarnegaet al, 1988).

There, it might be worth mentioning that Guilfordvelopedhis theory during

the Cold War and theSpace Racdetween the Soviet Union and the United
States of America. In this era the American edocagioal moved "frontlife
adjustment education in the 193Q@0 academic excellence to beat the Russians
in the 1958 and 1966' (Novak, 1977, p.28). As a result most of the dest
developed to measure the abilities that Guilforgeeted in his theorywere
used to assess students' abilities in order toemeharacademic excellence.

However, today — as in the current study — moghese tests (e.g. TTCT) are
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used by many researcher and educators to measnengitovement in the
students' abilities which might result from a sfiedraining programme such

as theCoRT thinking lessons

Creative Product The primary focus of creative product definitiorss the
creative product which is the outcome of the cweagtirocess. The products of
creativity can include ideas, acts, or products ttteange or transform an
existing domain into a new one. The creative produgst meet the following
criteria: First, it must be original, new or sulmgtally different from anything.
A product, however, may be considered original aed by some people but
not by others. Boden (1994) suggested that theee tap categories of
creativity. The first one is psychological which tedled (P-creativity), and the

second is historical (H-creativity). Boden stateal}

an idea is P-creative if the person in whose miratises could not have
had it before; it does not matter how many timeseotpeople have
already had the same idea. By contrast, an idé&adeeative if it is P-
creative and no-one else has ever had it befo@(12 5)

By Boden’s definition all H-creative ideas are Rative too. Second, a
creative product should be correct, meaningful, eappg or useful for
achieving a goal or solving a certain problem. @ha creative product should
be possible to assess and/or distinguished by #aiecharm (for a
comprehensive review see Amabile, 1989; Boden, 1%tcher, 1968;
Csikzentmahalyi, 1990, 1996; Daniels, 1997; Freereamal, 1971; Mar'i,

1976; Okudaet al, 1991; Taylor, 1960, 1964, 1975, 1995).

Creative Press (environmentCreativity does not occur in a vacuum. The
creative press of the environment is the spacehictwcreativity takes place.
The environment includes the people, their attisadailture, and the physical

space. Although the definitions of creativity aua generally based solely on
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environmental creativity, the importance of the iemvment is commonly
noted. (e.g. Amabile, 1989; Baer and Kaufman, 2@$Skzentmahalyi, 1990,
1996; 1997; Daniels, 1997; Davis, 1997; Fabun, 1$88emaret al, 1971,
Getzels and Jackson, 1962; Guilford, 1959; Hollah861; Kemple and
Nissenberg, 2000; MacKinnon, 1962 ,1975; Mar’i, @9Parsons, 1971; Stein,
1953, 1968; Taylor and Barron, 1963; Torrance, 19I/atrance and Goff,
1989; Treffingeret al, 2002).

The current researcher concludes, based on thesabuiew of literature, that
there are probably as many varied definitions ehtivity as there are people
who want to be creative because creativity mightamdifferent things to
different people at different times. It is also faént to say that there are
many definitions of creativity, yet, there is noeonefinition universally
accepted (Treffingeet al, 2002). On this basis Mayer stated that devefppin
clearer definition is a "challenge for the next ysars of creativity research”
(1999, p.459). For now, the current researcher adbpt Torrance's definition
for the present study. Torrance (1963) definedtitaas:

The process of sensing problems or gaps in infaomaforming ideas, or

hypotheses, testing and modifying these hypothesescommunicating the

results. This process may lead to any one of mamgyskof products verbal
and nonverbal, concrete and abstract. (p.4)

The current researcher has chosen to adopt Totsaghenition because in this
definition Torrance entails all four Ps as they aot mutually exclusive. In

fact, Torrance related all four aspects of cretiyperson, process, product,
and press) which might aid our understanding of wiwle concept of

creativity. Furthermore, for research purposegdrare (1993) declared that
the reasons he chose a process focus of creadngtyhat he could then "ask
what kind of person one must be in order to engiadiee process successfully,

what kinds of environments will facilitate it, am¢hat kinds of products will
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result from successful operation of the proces§es233). Thus, creativity as
defined by Torrance involved a stepwise proces$ wénsing the problem,
forming hypotheses, testing the hypotheses, ancribeyy the results (Davis,
1998).

Since Torrance's definition is adopted by the netea and the TTCT was
used to measure creativity, in the present stueydblearcher defines creativity

as "what the figural TTCThinking creatively with picturesheasures".

Characteristics of Creative Individuals

As stated at the previous section, creativity canviewed as a human trait
which all individuals possess. Therefore, the ddfees are in the degree
(Taylor, 1964).

Much research has been compiled to describe theaactesistics of creative
individuals and have presented many general forfintseocreative personality
(Amabile, 1989; Baer and Kaufman, 2005; Barron,9t%arron and Welsh,
1952; Csikzentmahalyi, 1996; Daniels, 1997; Dawvi897, 1998; Golann,
1963; Kneller, 1965).

Using the existing literature, Davis gleaned a b$tcharacteristics of the
creative individuals. He listed the following twelcharacteristics of creative
individuals: aware of their own creativeness, ordgj independent, risk taking,
energetic, curious, sense of humour, attractedngptexity of novelty, artistic,

open-minded, needs for privacy, alone time, andguive. See Davis (1998)

for a detailed description of the twelve charastars.
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Characteristics of creative individuals, based o literature reviewed in this
regard, can be divided into:

» Positive characteristic§e.g. aware of creativeness, imaginative and
original, independent, self-starting, risk-takirgpergetic, attracted to
novelty and complexity, curious, humorous, artisiderant of disorder,
open-minded, perceptive intuitive, and spontaneous)

= Negative characteristicge.g. nonaccepting of or questions laws and

rules, rebellious, cares little about cultural d¢esies and standards,
often doesn't like to join the crowd, argumenwtigtubborn , feels
others are wrong or out of step, resistant to aitthalemanding, does
not care about what others think, assertive, uneatjye, may not do
well in groups, capricious, absentminded, spenaie tday dreaming,
forgetful, careless, sloppy with details, egocentrmoody, sensitive,
temperamental, impatient, impulsive, and overactpieysically or
mentally). (Csikzentmahalyi, 1996; Daniels, 1994vi3, 1997, 1998;
Torrance, 2004; Weiss, 1997).

In conclusion, there are many listings of charasties of the creative
individual, most of which are similar, and not afl which will apply to all
creative individuals. Neither, it must be acknovged, does the existence of
the above characteristics necessarily guaranteeexistence of creativity.
Thus, children with ADHD who demonstrate similaracdcteristics (mainly
the negative characteristics) do not necessariig liegh creative ability. The
similarity between characteristics of creativitydaine symptoms of ADHD is

developed further in chapter four.

The Developmental Stages of Creativity

Cognitive development varies from one human tolaroand is influenced by
a large number of biological, social, and cultufattors (Runco, 2007).
However, cognitive researchers (e.g. Ausuablelphjgand Piaget) established
several theories to explain the existence and dpuwetnt of various

intellectual activities and characteristics. Tod#lyere are many cognitive
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theories in which the nature and processes of éang described. However,
the origins of most, if not all, cognitive theories the work of Piaget
(Ginsburg and Opper, 1988). Additionally, Piagettsynitive development
stages are characterized by being widely influéntia

According to these theories creativity growth dejseon the development of
abilities which were thought to be involved in drea thinking such as

imagination, abstraction, and logical thinking.

The developmental stages of creativity will be prged in this section. In
presenting this information the current researeti#rrefer to Piaget's stages in
the development of children’s cognitive structume 1953. The current
researcher will also adopt Torrance’s method ohgglifferent educational
levels (the preschool, elementary school, and Isigiool periods). A third

emphasis in this section relates to Torrance'streat of Ligon. In his

summary of Ligon’s (1940) extensive projed¢théir future is now: The growth
and development of Christian personalitforrance (1962a, p. 85-102)
focused on the characteristics which he thougbkteelated to creative growth

as follows:

Preschool Years The stages of development during the preschoaksye
embody children from birth to the age of six. Aaiog to Piaget during this
period the infant develops his/her sensorimotankiinig. In general the infant
relies on innate reflexes and uses trial and éeamning to learn simple skKills.
The infant can reach the permanence phase (thaepsesent objects and

events mentally) at the end of age two.

An infant of this stage is egocentric. He/she ustderds the world from his/her

own perspective and finds difficulty in understarglalternative views held by
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other people. An important characteristic of thege is dealing with language
which entails using and understanding symbolic ekapetters, words and
numbers. Language allows the infant to communiedtd other people in

his/her environment.

The ability of imagination develops and expresssslfi between the ages of
four to six in two aspects: interest in telling ahdaring stories (especially
imaginative stories) and using imagination in ptay{e.g. playing with a stick
as a horse and the like). The child starts to eeatriously for “truth and
right” even in areas that may be embarrassing tdtsad.igon affirmed that the
search for truth should never be inhibited by shawneguilt. Children’s
guestions at this stage can be rewarded by sinypldikect and honest answers
and sharing the child’s discovery of new things &etping him/her in his/her

search for truth by exploring the meanings of words

A hallmark of a child who is under the age of twidhas stage of development
is his/her ability of manipulating the environmeartd objects physically to
satisfy his/her curiosity. Therefore, simple gamagge building blocks, dolls,
and encouraging the child’s desire to explore ammes ways of supporting

creative growth at this age.

Creative growth at the age of two can be nurtunegroviding the child with

toys like blocks or a ball of clay which could stitate more imagination. At
the age of four creativity and confidence can bé bp through arts and word
games. (Ligon, 1947; Novak, 1977; Torrance, 1962aget, 1953).

Elementary Years According to Piaget, the stage of concrete opmratis
attained during the primary school period. Stagedevelopment during the

elementary school years include children from githe age of twelve.
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Curiosity continues to develop at this stage if mstricted by adults. Children
at this stage enjoy learning unless school expeegnare unrewarding.
Children can learn adult-imposed rules. They ao and do create rules to
guide their own behaviour and protect the rightsotifers. They also love
creating characters and making others guesseshwelyaate. At the age of six
to eight, creativity can be developed through mbeding lessons, stories,
discussions, and characters personifying moratjpies (Ligon, 1947; Novak,

1977; Torrance, 1962a; Piaget, 1953).

The child between eight and ten is able to use discover ways of using

his/her creative abilities. The child's ability sk critical questions also
increases. The child might worry about what he/skie and cannot do as a
result of his/her awareness of differing from ogtheAlthough at this stage
children should be helped to realize the impossibdf being good at every

thing, they should be provided with support whenttsk they do is difficult.

Lowry (as cited in Torrance 1962a, p.95) descritied developmental vision
of nine-year-olds as the worst possible visual oizgion. Lowry also
reported that the majority at this age depart ffaeal” or theoretical vision.
Furthermore, Lowry asserted that the nine-year-oldld will practice
endlessly with little improvement when provided lwitision training or
rehabilitation. Therefore, Lowry suggested thainiray or therapy should be

delayed six months to a year.

Although the focus of the intervention which wik lused in the present study
IS nurturing creativity (through the use ofie CoRT thinking lessons
complexity of the concept map (which might needoadyvisual organization

to map) will also be used to assess the impactreditiwity training on the
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child's creative ability. Therefore, it is worth ntmning that in the current
study along with the concept mapping technique, TRh€T will also be used

to avoid the possibility of poor visual organizatieeported on Lowry's study.

The child between ten and twelve is able to reatl tamk for long periods.

Therefore, it is a great age for helping the chddread, think, persist in
difficult tasks, and challenge him/her to learmtys because they are difficult
(Ligon, 1947; Novak, 1977; Torrance, 1962a; Pia$)@53).

As a result of the Minnesota studies Torrance (19682a, 1967a) arrived at a
general pattern for the development curve of mdsthe creative-thinking

abilities. From the curve Torrance concluded thasé abilities reached their
highest points in grades three, six, eleven, amst frear of high school.

Growths of these abilities decreased in grades, feight, and twelve.

According to Torrance (1962a) the Minnesota studessilts come into line

with that of Kirkpatrick (1900), Colvin and Meyelq06), Simpson (1922),
Mearns (1931), Vernon (1948), Lally and LaBrant§1p Wilt (1959), and

Barkan (1960).

Torrance presented some explanations for the amsciich occurred at some

grades, especially at fourth and seventh gradestates that:

» These declines could be explained by pressuresatmeach new stage or
each new transitional state in education, whereltgnaporary decline in
performance results from a period of shock.

= They may be explained by accompanying physiolog@nges which
occur at certain ages, as around age nine, acgotainowry.

= According to the theory of Harry Sullivan (1953)etskills acquired during
the transition period that usually occurs betwderdtand fourth grade are
accompanied with a group of social development@speausing pressures
toward socialization. By this time, strong deperwerupon consensual
validation develops, and unusual ideas are ridit@ed condemned. This
creates a tendency to reduce the freedom and eraiteof communication,
especially of original ideas. (1962a, p. 94-95).
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Torrance (1962a) drew attention to the possibditypeing misled by using the
age-level characteristics to look for an averageabmur. He also asserted the
importance of looking for a range of possible aledi and stimulating children
toward their maximum. Barkan in 1960 (as cited orr&nce 1962a) observed
that fourth grade children were easily discourag®d adult pressure.
Furthermore, Wilt in 1959 (as cited in Torrance 2&6maintained that only a
few children would be able to retrieve their creiffi after a decrease in grade
four. Others will lose their creativity forever amdll only be able to retrieve
some of their creativity. It might be worthy of eathat the participants in the
present study were chosen from fourth and fifthdgra because of the

decrease in creative ability which possibly wilcac between nine and ten.

High School Years According to Piaget, the stage of formal opersias
attained during the high school period. Stagesesktbpment during the high

school years include children from twelve to the afjeighteen.

The age of twelve to fourteen is the age of adwentwoth socially and
emotionally. Abstract thought characterizes thmgset A twelve-to-fourteen
year-old youth is capable of thinking without thecassity of the object of
thinking to be present. Creativity can be develogfegdugh planning specific
short-range goals, and by giving the youth practicd experience in making

decisions and using creative solutions.

A fourteen to sixteen year old youth can focush@simaginative activity on a
future career. Creativity can be developed by helpgihe young person in
evaluating his/her abilities realistically to cheas career in which he/she can

achieve success.
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Intellectual developments express itself in sobmhaviour between the ages
of sixteen to eighteen. The young person can harisgher emotional energy
creatively. Although adults should avoid competimith the young person, the
young person must be treated as a fellow learnerattvity and confidence
can be built up through helping the young persotinid creative ways to
assimilate his/her beliefs, and to practice hiskmerial skills (Ligon, 1947;
Piaget, 1953; Torrance, 1962a).

To conclude, the development of creativity is iefiged by other
developmental processes such as imagination aedtiatt (Runco, 1996,
2007). Moreover, we should concentrate on how dérar than how fast, and
also we should and could accelerate children's tir@md progress through
each stage as Piaget suggested in 1953. Heresttbauacknowledged that in
1969 Piaget and Inhelder wrote a book in which tlatempt to dispel
misinterpretations of Piaget' theory. They asseti@at: (1) The age at which
the stages transpire is vary considerably bothiwiimd among cultures; (2)
Although the course of an individual's developmest continuous, an
individual may demonstrate many forms of behavimtermediary between
two adjacent stages; (¥ertical decalaggwhich describe across-stage gap) is
the process in which the individual is not always the same stage of
development with regard to different content ardd$;Horizontal decalage
(which describes within-stage gaps) is the proaesghich an individual in a
certain advanced stage may not always be ablegly #gs mode of thinking

to wider range of content areas.

There have been many criticisms of Piaget theoryclifdhood cognitive
development, most notably, psychologists debatehvehnehildren actually go
through the four stages in the way that Piagetgsegd, and further that not all
children reach the formal operation stage (Bowhal, 1979; Flavell, 1971,
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1976; McShanc, 1991; Novak, 1977; Sutherland, 198®)wever, Gardner
(1982, 1993) asserted that Piaget’s theory comletite mistaken notion of
considering the child as a “little adult” who pepsaknew less than an adult
but reasoned in the same way an adult do. In higsvo

Piaget provided the most crucial information tha¢ Wwave about what
children know, how they come to their knowledge atvthey are likely to
be able to learn, and what is completely beyoni trasp at various stages
of development (Gardner, 1982, p.7).

The current researcher has chosen to address tleopmental stages of
creativity because it is an essential considerdioreach adult who interacts
with children. An understanding of the developméstage helps parents and
teachers to understand what the child needs in stae and how to meet
these needs. Torrance asserted that:
teachers who know most about the age-level charsiits of the students
whom they teach do a better job of teaching, estatidetter relationships

with children, and enjoy their teaching more tham tdeir less informed
colleagues (1962a, p.84).

The current researcher, therefore, argues that rstagheling the creative
growth at every development stage is necessargward creative behaviour
successfully at each stage. For example, creabiviéies decrease between the
age of nine and ten because children at this sthgkevelopment are easily
discouraged by adult pressure. Yet, they are ablesé and discover ways for
using their creative abilities. Creative behaviatthis stage can be rewarded
by providing the child with some support when tlaskt he/she is doing
difficult, and helping the child to overcome the myoabout what he/she can
and cannot do by realizing that it is impossiblebt® good at every thing.
Teaching those children through open-ended ads/itvhich have no right or
wrong answers probably will remove the fear of ifgl that “one” right
answer. It is more likely that creativity among Idren with ADHD (who

generally have low self-esteem feelings about theitities) at this stage of
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development will decrease and those children migke their creativity
forever. The present study will apply to a samgletoldren with ADHD who
are fourth and fifth graders because of the passibcrease of creative ability

between the age of nine and ten.

Creativity and Education

Half a century ago, in his presidential addresth®o American Psychological
Association(APA) Guilford asked “Why is there so little appat correlation
between education and creative productivenessB0(18. 444). Bloom also
projected that by the end of the "2@entury, and perhaps even earlier,
humanity would find itself facing up to a rapidljhanging and unpredictable
future (as cited in Torrance, 1965). Moreover, &oce (1967b) who cautioned
the impossibility of foreseeing or envisioning fpautar problems which would
be paramount in the next few decades, assertedthibabnly thing which
appeared to be certain was that the existing waysewing life and solving
problems would not be sufficient for the future eféfore, it is imperative that
individuals be prepared to accept the creativelehgé. In 1967b Torrance
stated:

thing are changing so rapidly that we can no lorsgevive, if we insist on
thinking and living in static terms....We can néfoed to return to the old
ways.... We must accept the creative challeng&(Q).3

de Bono (1991) backed Torrance's argument thae satichuman beings are
innately creative, but not all are able to exprbgsr creativity, those not able
to express their creativity may lack the opportymit their environment may
not facilitate creative growth as it should do (fBorce, 1965). de Bono also
asserted that in many countries there is a pressesgl to teach creative

thinking skills. In his words:
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| have worked in 45 different countries with all mn&r of ideologies and
cultures (Protestant, Catholic, Marxist, Islamiajd8hist, ect.). In all of
them there is a great need to teach creative thgngkills for the following

reasons:

» The provision of life skills is necessary so thalividuals can operate
in an increasingly complex world: making choiceslvgg problems,
taking initiatives.

* In highly competitive industrial societies (and algén developing
societies), there is a great need to increase kills sf "operacy".
Operacy is the skill of doing. It is a bad mistale assume that
knowing is enough.

» In addition to operacy at a general work level,cadion must provide
the entrepreneurs, organizers and leaders thagtgo@quires. Such
people need a great fluency in thinking skillsthe skills of wisdom
and not just cleverness.

* In any democracy where individuals have to makeicgso and
assessments, a lack of thinking skills means pslity slogan.

» If we do not teach thinking skills, then the onhtdllectual activity
open to the intellectually energetic is to be "agtieverything"
because this requires the least thinking skillsatTleads to a society
that can only progress through disruption and opipos (1991, p.5).

Ausubel and Robinson (1969) exposed the natureotsf and meaningful
learning. Furthermore, they argued that creatigitpuld indicate a level of
synthesis which was based on meaningful learnimiglittonally, they clarified
the relationship between application, problem sgjyand creativity as present

in figure 2.3.
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Utilization of remote relationships with 1deas
in cognitive structure to produce new products.
“Which propositions in cognitive structure

are relevant not kniown in advatice, and

/ transformational rules not explicit.

N direct transformation {or invariable sequence of
transformations) of Enown propositions. Sequence of
transformations, guided by general “strategy.” Propositions

Creatwity

Problem Zolving

known to be relevant to solution, but transformation
/ not practiced for problem under consi deration
. Direct transformation of Enown propositions to new
Application instance which may involve some extranecus or distracting
data. Transformation practiced in similar instance.
Discovery The most general category of learning in which
Learning the learner has to transform material given prior

to its incorporation into cognitive structure.

Figure 2.3 Relationship Between Application, Proble Solving, and Creativity
Adapted from: Ausubel and Robinson (1969, p.72)

It is the school's responsibility to provide studewith an environment that
develops creative abilities and thinking skills.eféfore, the current researcher
argues that since children do need knowledge aitld skorder to be able to
express their creative potential, it is then teeghesponsibility to provide an
adequate base of knowledge and skills for theatesits. The foundation of this
argument is that children cannot develop creathiétias and thinking skills
without the basic knowledge and skills of a patécudomain, because
knowledge and skills are a prerequisite for crégtiKats and Chard, 1989).
For example, most preschool children cannot thihkising clothes hangers
and table knives in many ways (flexibility) or im anusual way (originality)
because they are not allowed to use these iteergftine, they have little or no
knowledge and skill in the use of clothes hangexs able knives (Moraet

al., 1983). The above finding of Moran and colleagsiesly also supports de
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Bono's notion that one bad practice of most todaglsools is assuming
knowing is enough. Instead he emphasized thatrigahrough doing (or as he
named it operacy) is highly important skill to eyehild to learn and then to
obtain knowledge (1991, p.5).

Many theorist and educators have argued that #ssiom environment plays
an important role on enhancing and flourishing tivés (e.g. Bassett, 2004;
Daniels, 1997; Davis and Rimm, 1998; Saracho, 2@¥@nberg and Lubart,
1993; Sternberg and Williams, 1996; Torrance, 196B)ey based their
argument on the fact that, to flourish, creativigeds a learning environment
that provides freedom and encourages studentsimnd th a "noncritical,
nonevaluative, and receptive atmosphere where fadgheven wild ideas are
safely proposed” (Davis and Rimm, 1998, p. 201her€fore, teachers should
and could value the student's creative contributithe learning process by
encouraging and helping their students to realz¢ the classroom is full of
creative ideas, and that each student plays a bleluale in the teaching
process (Davis and Rimm, 1998; Mildrun, 2000; Sterg, 2000).

A creative teacher who possesses and teaches wjthaa sense of humour,
and more importantly develops personal relatiorshiph his/her students and
understands the individual needs of each one o thall focus on enhancing

his/her students' creativity. Through establishiogative student-teacher
relationships, the teacher can provide his/her esttad with instructions,

techniques, or teaching methods which enhanceivtgatSternberg, 2000;

Sternberg and Williams, 1996; Torrance and Gof§)9

Furthermore, teachers should not only have a pesdttitude and value the
student’s individuality and creativity, they showadd could teach their student

to value, develop, and strength their creativitgddy, there are many creative
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techniques and programmes (e.g. CoRT which us#teipresent study) which
strengthen creative abilities (fluency, flexibilitglaboration and originality).

Therefore, these techniques should be implementetl m@actised in the

classroom as well as positive creative thinkingtdrasuch as playfulness,
humour, risk-taking, and curiosity which should feevarded and encouraged
by the teacher (Davis and Rimm, 1998; Torrance@aid, 1989).

The current researcher argues that since therenamy techniques and
programmes put forward to enhance creative alsitend since most of
creativity programmes are highly structured (e.gRT), teachers should be
capable of implementing these techniques and pnomes in their class
easily. Additionally, in every school in the Kingdoof Saudi Arabia there is at
least one creativity training programme run by ecs education teacher who
specializes in the field of gifted and talentedu3the availability of highly

prepared and trained teachers who specialize®ifidhl of gifted and talented
could and should make use of creativity programateessible to every child

in the school by offering their support to the slésachers when needed.

The current researcher believes that children showt be rushed when
practising creative exercises. Instead they shbeldrovided with the time and
space for quiet reflection and thinking (Daniel®97; Torrance and Goff,
1989). She also believes that practise and pemsistare necessary ingredients
of a successful creativity enhancement programmajs t creativity
enhancement will take time. Yet, the benefits fremhancing creativity far

outweigh the costs.

There it must be acknowledged that there are masityuictions, techniques,
and teaching methods which have been suggestedvielaph and strengthen

creative abilities, but the main ones as follow:
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Attribute Listing: Created in 1954 by Crawford. In this techniquedsnts are
asked to enumerate and limit the characteristicanobbject to the basic then
the students begin to make a series of changeacto @éaracteristic, without

any restriction of their freedom.

Check-List Created in 1957 by Osborn. This techniqgue dependposing a
group of questions including a wide range of infation (e.g. new uses,
change, adaptation, magnifying, minimizing, modifion, re-arrangement,
and relating). Each question requires a specifangk in an object, thing, or

idea.

Morphological Analysis Created in 1957 by Zwicky. This technique invave
three steps: first the problem is analyzed intonitin elements, then those
elements are collected into general categories, fenadly those categories
related in all possible ways. This technique combicharacteristics of both

attribute listing and the check-lists techniques.

Forced Relationship Created in 1961 by Gordon. The aim of this teghaiis
to produce new thoughts by forming a relationskapween two or more things

or ideas, where no relationship in reality exisgsAeen them.

Brainstorming: Created in 1963 by Osborn. This technique wassttocted
for use with groups of six to twelve students, huthay also be used with
individuals. This technique aimed to generate a lbst of possible creative
problem solving solutions by following these thrakes:

= Elimination of any evaluation or critique of resges while ideas are
being generated.

= Encouragement of richness and abundance of idehaceptance of all
responses.

» Problems posed for solving in this way are usuaibad problems.
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Synectics Created in 1961 by Gordon. This technique isragex one which
is founded on a principle with two parts: making strange familiar; and the
familiar strange. The first part includes an analyrrocess. The second part
means perceiving a common object in a way in witich not usually seen by

using a variety of mechanisms based on analogy.

Open-ended ActivitiesThis teaching method is used to remove the féar o
failing that “one” right answer. Open-ended actestwhich have no right or
wrong answers provide for multiple possibilitiesdamsk taking that lead to
creativity (Hertzog, 1997, 1998).

Questioning TechniqueThis technique is vital to encouraging and resiom

to intellectual and creative curiosity. Questionitgchnique encourages
independent thought and creativity. Therefore, heex and students ability to
develop effective questioning techniques leads tte@per creative thinking
(Healey, 1990; Hertzog, 1997). According to Gard{g£00) “the purpose of
education is not to provide ultimate answers, louemhance one’s sense of
understanding without dashing one’s sense of mystaed wonder” (p. 185).
Vail asserted that "by engaging students only quest for the correct answer
rather than for the interesting question, we condémem to live inside other

men’s discoveries” (as cited in Healey, 1990, 8)25

Drawing: This technique is used to aid students' abilitiegisual thinking by
clarifying the visual images. It also helps studetat manipulate, record, and
store the visual images. Teachers should provideests with materials and
opportunities to interact visually with ideas (Adan1986; Brookes, 1996;
Tate, 2003).
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Most, if not all, the above teaching methods ardhriéques were developed
and considered to be useful and practical tooldmg creative abilities such
as elaboration, fluency, flexibility, and originsli However, some of these
methods are more useful than others in supportin@aréicular ability. For
example, check-list technique may impede the ghbiftfluency because the
pre-set questions in this technique limit the spoeity of responses which
needs freedom. Yet, the check-list technique atemptes flexibility because
the focus of this method is on creating new ide#isimvthe existing categories
in the list. Additionally, some of these methodsdatechniques are
combinations of previous methods. For example,nloephological analysis
technique created by Zwicky is based on the atiilhisting and check-lists
techniques. More importantly, in view of the falcat a greater advantage can
be achieved by using all the above teaching mettaouk techniques, the
following models have been developed:

Talents Unlimited (TU).

Creative Problem Solving (CPS).
Future Problem Solving (FPS).
Cognitive Research Trust (CoRT).
Schoolwide Enrichment Model (SEM).
Purdue Creativity Program (PCP).
Productive Thinking Program (PTP)

For more details about the above teaching methedsniques, and models see
(Adams, 1986; Brookes, 1996; Chance, 1986; Crod&92, 2001; Daniels,
1997; Davis, 1998; Davis and Rimm, 1998; de Borfi§61 Gardner, 2000;
Healey, 1990; Hennessey, 1997; Hertzog, 1997, 198&)herson, 1964;
Osborn, 1963; Renzulli and Reis, 1997; Ritchhd@042 Raudsepp and Hough,
1977; Schlichter, 1997; Schlichter and Palmer, 1¥a8in, 1968; Sternberg,
1999, 2001, 2003; Tate, 2003; Tomlinson, 1999, 2001
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Conclusion

While creativity studies began in the last thirdtleé nineteenth century, the
real interest in this phenomenon emerged approgiyahn the 1950s as a
response to Guilford's call for more research. Vpodas a result of the
extensive research, creativity is construed anHldgdcdifferently by a large
number of theorists. Even though each of the mheagries of creativity views
and tries to explain the many dimensions of créagtiwnfortunately, to this
date, there is no single widely accepted theorgreftivity which results in
different definitions of creativity. However, thésts have looked at creativity
and defined it mainly from four angles which arewm as the four & First,
the personwho performs creatively. Second, tpeoduct which should be
original, elegant and possible to assess. Thiglptbcessof an activity which
might lead to a creative product. Fourth, gresswhich is the environmental
conditions in which creativity might accrue. In therrent study the researcher
will adopt Torrance's definition because this débn relates all the four
aspects of creativity (person, process, productl press) as they are not
mutually exclusive. Torrance's definition also alfothe researcher to "ask
what kind of person one must be in order to engiagiee process successfully,
what kinds of environments will facilitate it, amehat kinds of products will
result from successful operation of the procesg¢&etfrance, 1993, p. 233).
This holistic approach to define creativity mighd aur understanding of the
whole concept of creativity. Given that the curremisearcher adopted
Torrance's definition of creativity and due to thee of the TTCT (which
Torrance designed on the base of his definitiortreftivity) in the present
study, creativity is defined as "what the figurdldT Thinking creatively with

picturesmeasures".
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The characteristics of creative individuals watseo examined in this review.
Characteristics of creative individuals can be dkd into positive
characteristics (e.g. curious, imaginative and ioaly and negative
characteristics (e.g. uncooperative, egocentrid, monody). However, not all
of these characteristics will apply to all creatimdividuals, and the existence
of these characteristics do not necessarily gueedthie existence of creativity.
Some of theseharacteristics are also features of ADHD, theesfdris not
necessary that children with ADHD who exhibit senitharacteristics (mainly
the negative characteristics) will have high creatbility. This issue will be
discussed further in the chapter entitled Creatiaitd ADHD.

The review also looked at the developmental stafieseativity. According to
the literature, growth of creativabilities decreases in grades fourth, eighth,
and twelfth because children at this stage of dpmeent are easily
discouraged by adult pressure. Moreover, only adeildren would be able to
retrieve their creativity after this decrease. @hwill lose their creativity
forever and will only be able to retrieve some lwdit creativity. Therefore, it
iIs more likely that creativity among children wtDHD (who generally have
low self-esteem feelings about their abilities}ras stage of development will
decrease and those children might lose their esigatiorever. The present
study will apply to a sample of children with ADHBho are fourth and fifth
graders because of the possible decrease of arediility between the ages of
nine and ten. Creativity training might help thageldren in developing and
nourishing their creative thinking abilities. Credy training could also help
those children in developing skills that improveithacademic performance
and social relationships with others. For exameteativity training activities
such as brainstorming are designed as a groupitgctishich encourages

students to work together building social and imesonal skills.
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In regard to creativity and education, today's heas can nurture creativity by
providing their students with an adequate knowledg®ugh meaningful
learning instead of rote learning. Knowledge andking skills are essential to
nurture creativity and allow students to expressrtiereative potential. Of
even greater importance for the current studyas tie literature is consistent
in suggesting that all people are creative to sertent and that creativity can
be taught by training programmes such asGo®T thinking lessonwhich
will be used in this study to enhance creativityoam children with ADHD.

Literature regarding ADHD is the focus of the nelxapter.
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CHAPTER THREE

ADHD

Introduction

In this chapter, the literature review about ADHII Wwe organized in topical
sections. This review includes the following rethteontent areas: a brief
history of ADHD, symptoms and definition of ADHDgdelopmental stages
of ADHD, etiology of ADHD, treatment of ADHD, assasent and diagnosis
of ADHD, and ADHD and education.

A Brief History of ADHD

One of the most common myths and misconceptionatadDHD is that this
disorder is a relatively new one (Richard, 200(hv&eanet al, 1993). In fact,
in 1902, Still wrote an article in which he desedb the common
characteristics of ADHD. Moreover, throughout tresipdecades ADHD was
described by a variety of terms such as postentigphaehaviour disorder
(PBD), brain damage syndrome (BDS), minimal braysfanction (MBD),
hyperkinetic reaction of childhood (HRC), attentidaficit disorder (ADD),
and the most current term which is attention defigiperactivity disorder
(ADHD) (Barkley, 2005, 2006a; Goldstein and Golidstd990; Lerneeet al,
1995; Richard, 2000; Schweanal, 1993; Weiss and Hechtman, 1993).

Weiss and Hechtman (1993, p.7) pointed out that BDhas intrigued

researchers throughout history. In their words,

It has been estimated that between 1957 and 1969-d¢he articles were
published in the scientific literature on the hymive child syndrome.
Between 1960 and 1975 there were over 2000 artialed from 1977 to
1980 (a period of 3 years) 700 articles were phblis Within the past 20
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years, this condition has clearly become the mestarched and best-
known of the childhood behaviour disorders.

However, Cooper and Ideus (2002) asserted thabfiumfately, to date, some
of the popular debate about [ADHD] has generatedifare heat than light"

(p. vii).

In 1917 and 1918 the term postencephalitic behavibsorder (PBD) was
used to describe children who survived encephdlifiat is, a brain infection
outbreak during the World War 1). Therefore, theadder was linked to the
central nervous system (CNS) (Barkley, 2006a; Geidsand Goldstein, 1990;
Weiss and Hechtman, 1993).

Brain damaged syndrome (BDS) was used in the d&@4s to describe the
child who displayed a pattern of inattentive, mestl and over aroused
behaviour (Barkley, 2006a; Berlad al, 1970; Birch, 1964).

From the late 1940to the early 1969it was popular to use the term minimal
brain dysfunction (MBD). However, because of theklaf clear descriptions

for accurate diagnosis, the concept of MBD wasreobmmended for use in
1965 (Barkley, 2006a; Clements, 1971).

Hyperkinetic reaction of childhood (HRC) was anottegm established kihe
American Psychiatric AssociatiofAPA) in the second edition othe
Diagnostic and statistical Manual of Mental Disorde(DSM-II) in 1968.
HRC was defined as an environmental problem rathan a biological
disorder. Unfortunately, because of the lack otiergific explanation of the
child's behaviour, the mother or the environmenwimch the child was raised
was to blame (Barkley, 2006a; Copeland, 1995; Lreehal, 1995; Weiss and
Hechtman, 1993).
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In 1980 “With the focus shifting to attentional ptems rather than activity
problems, the term ADD was established” (Lereeral, 1995, p.26) in the

third edition ofthe Diagnostic and Statistical Manual of Mental @ders
(DSM-III, APA, 1980). See table 3.1 for full diagsta description of ADD in
DSM-III.

Table 3.1Diagnostic and statistical manual of mental disomg3™ Edition)
DSM-111 criteria for ADHD "

Diagnostic Criteria for Attention Deficit Disordewith Hyperactivity

The child displays, for his or her mental and clbiogical age, signs d
developmentally inappropriate inattention, impulsivand hyperactivity. The sign
must be reported by adults in the child’s environtneuch as parents and teach

Because the symptoms are typically variable, thay mot be observed directly By

the clinician. When the reports of teachers anémarconflict, primary consideratig

should be given to the teacher reports becauséegfeailiarity with age-appropria:r
e

norms. Symptoms typically worsen in situations tieguire self-application, as in t

classroom. Signs of the disorder may be absent Wigeahild is in a new or a one-tp-

one situation.

1%

U)—h

rs.

n

The number of symptoms specified is for childretwaen the ages of eight and tgn,

the peak age range for referral. In younger childnmore severe forms of tf

symptoms and a greater number of symptoms arelyguakent. The opposite is trye

for older children.

A. Inattention At least three of the following:
often fails to finish things he or she starts.
often doesn’t seem to listen.
easily distracted.
has difficulty concentrating on schoolwork or otheasks requiring
sustained attention.
5. has difficulty sticking to a play activity.
. Impulsivity At least three of the following:

1. often acts before thinking.

2. shifts excessively from one activity to another.

3. has difficulty organizing work (this not due to cutive

impairment).

4. needs a lot of supervision.

5. has difficulty awaiting turn in games or group aiions.
C. Hyperactivity At least two of the following:

pONPE

“ Adapted frorrDiagnostic and statistical manual of mental disasj®SM-IIl (1980)
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runs about or climbs on things excessively.

has difficulty sitting still or fidgets excessively
has difficulty staying seated.

moves about excessively during sleep.

. is always “on the go” or acts as if “driven by atord
Onset before the age of seven.

Duration of at least six months.

Not due to Schizophrenia, Affective Disorder, ov&e or Profound Mentg
Retardation.

S

mnmo

Diagnostic Criteria for Attention Deficit Disordewithout Hyperactivity

The criteria for this disorder are the same asdliosAttention Deficit Disorder with
Hyperactivity except that the individual never h&igns of hyperactivity (Criteriof
C).

Diagnostic Criteria for Attention Deficit DisorderResidual Type

A. The individual once met the criteria for Attenti@eficit Disorder with
Hyperactivity. This information may come from thedividual or from
others, such as family members.

B. Signs of hyperactivity are no longer present, hineo signs of the illnegs
have persisted to the present without periods misgon, as evidenced Ry
signs of both attentional deficits and impulsivigg., difficulty organizing
work and completing tasks, difficulty concentratiging easily distracte
making sudden decisions without thought of the eqnsnces).

C. The symptoms of inattention and impulsivity rednltsome impairment i
social or occupational functioning.

D. Not due to Schizophrenia, Affective Disorder, Sever Profound Mentg
Retardation, or Schizotypal or Borderline Persapd®isorders.

—

In 1987 with the publication of the revised thiditen of the Diagnostic and
Statistical Manual of Mental Disorder@OSM-III-R, APA, 1987) the term
changed again, “this edition recommended the termenfion-Deficit
Hyperactivity Disorder (ADHD), to reflect recent search showing that
thought distractibility was primary in this disordényperactivity was also an
important factor” (Lerneet al, 1995, p.27). See table 3.2 for full diagnostic
description of ADHD in DSM-III-R.
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Table 3.2Diagnostic and statistical manual of mental disomsg3® Edition-
Revised) DSM-111-R criteria for ADHD"

Diagnostic Criteria for Attention-Deficit Hyperactiity Disorder (ADHD)

Note: Consider a criterion met only if the behaviorcensiderably more frequent

than that of most people of the same mental age.

A. A disturbance of at least six months during whitHeast eight of the
following are present:

1. often fidgets with hands or feet or squirms in st
adolescents, may be limited to subjective feelingk
restlessness).

has difficulty remaining seated when required tsdo

is easily distracted by extraneous stimuli.

has difficulty awaiting turn in games or group ations.

often blurts out answers to questions before thayehbeer
completed.

has difficulty following through on instructionsoim others (no
due to oppositional behavior or failure of comprredien), e.g
fails to finish chores.

has difficulty sustaining in tasks or play actiggi

often shifts from one uncompleted activity to amoth

has difficulty playing quietly.

0. often talks excessively.

1. often interrupts or intrudes on others, e.g., butte other

children’s games.

12. often does not listen to what is being said to airher.

13. often loses things necessary for tasks or actsvaieschool of
at home (e.g., toys, pencils, books, assignments).

14. often engages in physically dangerous activitieshaovit
considering possible consequences (not for the gserpof
thrill-seeking), e.g., runs into street without kotg.

Not: the above items are listed in descending ordéisziiminating power based gn
data from a national field trial of the DSM-IlI-Rrit@ria for Disruptive Behaviof
Disorders.

14

CREE S

o

BB ©o0

B. Onset before the age of seven.
C. Does not meet the criteria for a pervasive Devekaal Disorder.

Criteria for severity of Attention-deficit Hyperawtity Disorder

Mild: Few, if any, symptoms in excess of those requicethake the diagnosis afd
only minimal or no impairment in school and sodiaictioning. T

DAdapted fromDiagnostic and statistical manual of mental disasl®SM-111-R (1987)
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Moderate: Symptoms or functional impairment intermediatewsstn “mild” and
“severe”.

Severe: Many symptoms in excess of those required to makediagnosis angl
significant and pervasive impairment in functioniag home and school and wlth
peers.

In the fourth edition ofthe Diagnostic and statistical Manuals of Mental
Disorders (DSM-1V, APA, 1994) the diagnostic criteria for AID was
modified. According to Barkley (2006a, p.35) thiglitmn "reintroduced
criteria for the diagnosis of a purely inattentifiegm of ADHD, similar to
ADD-H in DSM-1II". Barkley (20064, p.35) also assst that in this edition,

the diagnostic criteria ... require evidence of syonmp' pervasiveness
across settings, as well as the demonstration phimment in a major
domain of life functioning (home, school, work). $&a on a much larger
field trial than any of their predecessors, the DBMriteria for ADHD are
the most empirically based in the history of thsodder.

The fourth edition and its text revision (DSM-IV-TRAPA, 2000) which
remained essentially the same is - to this dabe {ast and the current method
of diagnosing children and adults with ADHD. Selel¢a3.3 for full diagnostic
description of ADHD in DSM-IV and DSM-IV-TR.

Table 3.3Diagnostic and statistical manual of mental disomsg4™ Edition-
Revised) DSM-1V + DSM-1V —TR criteria for ADHD "

Diagnostic Criteria for Attention-Deficit Hyperactiity Disorder (ADHD)

A. Either (1) or (2):
(1) Six (or more) of the following symptoms of inattiem have
persisted for at least 6 months to a degree thataladaptive an
inconsistent with developmental level:

—

Inattention
(a) Often fails to give close attention to details oakas
careless mistakes in schoolwork, work or othewaiss.

“ Adapted frorrDiagnostic and statistical manual of mental disagj®SM-IV (1994) + DSM-IV-TR
(2000)
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Some hyperactive-impulsive or inattention symptontisat cause(
impairment were present before age 7 years.

Some impairment from the symptoms is present in éwonore setting
(e.g., at school or work and at home).

There must be clear evidence of clinically sigrfitimpairment in socia
academic, or occupational functioning.

The symptoms do not occur exclusively during tharse of a Pervasiv
Developmental Disorder, Schizophrenia, or othercRsfic Disorder andl

(b) Often has difficulty sustaining attention in tasbs play
activities.

(c) Often dose not seem to listen when spoken to djrect

(d) Often does not follow through on instructions aadsfto
finish schoolwork, chores, or duties in the workglgno
due to oppositional behavior or failure to underdt
instructions).

(e) Often has difficulty organizing tasks and acti\stie

(f) Often avoids, dislikes, or is reluctant to engagéasks tha
require sustained mental effort (such as schoolwar
homework).

(g) Often loses things necessary for tasks or actiifeg.,
toys, school assignments, pencils, books, or tools)

(h) Is often easily distracted by extraneous stimuli.

(i) Is often forgetful in daily activities.

(2) Six (or more) of the following symptoms of hypernaity-
impulsivity have persisted for at least 6 monthsatdegree that i
maladaptive and inconsistent with developmentaditev

Hyperactivity

(a)Often fidgets with hands or feet or squirms in seat

(b)Often leaves seat in classroom or in other sitnatim
which remaining seated is expected.

(c)Often runs about or climbs excessively in situatiarn
which it is inappropriate (in adolescents or aduttay be|
limited to subjective feelings of restlessness).

(d)Often has difficulty playing or engaging in leisd
activities quietly.

(e)ls often “on the go” or often acts as if “driven lay
motor”.

(f) Often talks excessively.

Impulsivity
(g) Often blurts out answers before questions have
completed.
(h) Often has difficulty awaiting turn.
(i) Often interrupts or intrudes on others (e.g., butte
conversations or games).

v

Deen

o7

e
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are not better accounted for by another disordey.,(éMood Disorder
Anxiety Disorder, Dissociative Disorder, or a Perality Disorder).

Codebased on type

314.01 Attention-Deficit/Hyperactivity Disorder, @bined Type if both
Criteria A1 and A2 are met for the past 6 months.

314.00 Attention-Deficit/Hyperactivity Disorder, d&tominantly Inattentiv
Type if Criteria Al is met but Criteria A2 is not mietr the past 6 months.
314.01 Attention-Deficit/Hyperactivity Disorder, éfominantly Hyperactive
Impulsive Typeif Criteria A2 is met but Criteria Al is not médr the past
months.

U

1

Coding note For individual (especially adolescents and adluitlso currently havg
symptoms that no longer meet full criteria, “In tfRdr Remission” should b
specified.

11

Because the first diagnostic criteria for ADHD westablished in the United
State of America (USA), it was mistakenly consideas a disorder which only
existed in the USA. However, in 2000 ADHD was

recognized as a universal disorder, with an evewmg international
acceptance of both its existence and its status ahronic disabling
condition, for which combinations of medications dampsychosocial
treatments and accommodations may offer the mdsttafe approach
(Barkley, 20064, p. 40).

In 2002, more than 80 of the world's leading stssmtspecializing in this
disorder signed the International Consensus Statement on AD{Barkley,
2006a, p. 38). Barkley also asserted that:

This means that there is no longer going to beaiah view of ADHD or a
U.S. view, but an international view, founded oe thost recent scientific
advances as they become available on the Inte20664, p. 38).

Symptoms and Definition of ADHD

The symptoms that characterize ADHD are preseneviaryone to some

degree. However, “the diagnosis of ADHD is not Isage the mere presence
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of these symptoms, but on their severity and domatand the extent to which
they interfere with everyday life” (Hallowell andakey, 1994a, p.6). The three

primary characteristics of ADHD as follows:

Inattention: Attention is a multidimensional concept and a ptax field of
investigation. Therefore, there is no adequatendefn for attentional skills
(Hale and Lewis, 1979; Mostovsky, 1970; Posner @&ngder, 1975). The term
attention is used by many as a homogeneous skoweder, there are
statistically weak correlations between variousste$ attention which suggest
that there are distinct and different aspects @néabnal skills (Goldstein and
Goldstein, 1990; Gordon and McClure, 1983; Tayl®80). Goldstein and
Goldstein (1990) outlined the following types dfeational skills:

= Divided attention (the ability to complete two siltameous tasks, such
as listening to the teacher and taking notes).

» Focused attention (the child who has problems with type is often
preoccupied with other activities instead of thektassigned by the
teacher or parent).

= Selective attention (the child who has problemdwhis type is easily
distracted by extraneous events such as minorsimgbe classroom).

» Sustained attention (the child who has problemé wits type will be
unable to remain on a task for a sufficient amafrime to complete
the task).

= Vigilance attention (the ability of readiness tgpend such as listening
to the next spelling word).

Although researchers and clinicians have beencizétl for characterizing
children with ADHD as experiencing generic attentideficit problems with
most if not all types mentioned above, these probldave been reported by
parents and teachers in terms such as “Doesn’t sedéisten,” “Fails to finish
assigned tasks,” “Daydreams,” “Often loses thing&an’t concentrate,”
“Easily distracted,” “Can’t work independently,” h8ts from one activity to
another,” and “Confused or seems to be in a fogdrkiey, 2005, 2006b;
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Barkley et al, 1990a, 1990b; Fischet al, 1990; Flick, 1998 Goldstein and
Goldstein, 1990; Hughes and Cooper, 2007; Stestat, 1966).

Children with ADHD have great difficulty with sust@d and vigilant attention
in situations that require the child to attend torilg, uninteresting, and
repetitive tasks such as seatwork in the classrdmmework, or household
chores (Hooket al, 1994; Milichet al, 1982; Zentall, 1985).

Impulsivity: Impulsiveness, like inattentiveness, is multidisienal in nature.

Moreover, impulsivity may also refer to poor attenal skills. For example,

the child who responds before directions have bsmmpleted and before
he/she has an opportunity to assess fully the désnahthe situation, he/she
may behave impulsively because of difficulties he/das in the sustained
attention ability (Barkley, 2006b; Brown and Quay977; Gordon, 1979;

Milich and Kramer, 1985; Rappaet al, 1986).

Children with ADHD have difficulty weighing the ceaquences of their
actions before acting. Flick (1998, p. 3) assetied],
although they may be aware of right and wrong amly be able to cite a

rule of the home or classroom, they often "thinlerathe act.” By this time,
it's too late - they've already "done it" and aretfouble” again.

Children with ADHD do not reasonably consider tlensequences of their
past behaviour. Therefore, they often do not appeatearn from their
experiences. Children with ADHD have difficulties working toward longer-
term goals, waiting in line, taking turns, and thegy carelessly damage or
destroy others' property. Therefore, it is not ssnpg that children with
ADHD are often not popular among their peers. Aentdl proneness and

injuries are often higher among children with ADHIRecause of their
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impulsive behaviour. (Barkley, 2005, 2006b; Fli¢®98; Hughes and Cooper,
2007).

Hyperactivity Not all children with ADHD are excessively actii@SM-1V
(APA, 1994) and its text revision DSM-IV-TR (APAQPQO) which remained
essentially the same contain three subtypes of ADHhiDividuals who are
diagnosed withPredominantly Inattentive Typelo not exhibit signs of
hyperactivity. But, unfortunately, the individualdo are diagnosed with other
types do.

The above may explain why some researchers (ergstbhe and Martin,
1979; Sandbergt al, 1978 and Shaffest al, 1974) found that hyperactivity
does not distinguish children with ADHD from othenic-referred groups of
children. Moreover, Taylor suggested that it mayh®e pervasiveness (that is,
presence of the syndrome in all situations) of hgpigvity across settings such
as at home and at school that separates childrém ADHD from other

diagnostic categories (Taylor, 1986).

According to Barkley (2006b) hyperactivity is whast distinguishes children
with ADHD from both other clinical conditions aneémal children. Barkley
also pointed out that analyzing behavioural ratisig shows that the items of
restlessness cluster on a factor comprising priyngdor attention. It also
shows that other types of overactivity cluster dacor constituting impulsive
or disinhibited behaviourDouglas and Peters (1979) hypothesized that
hyperactivity may develop as a result of the cgragoms of ADHD which
are inattention and impulsivity. In short, they smered hyperactivity as a
reflection of inattention and impulsivity (Douglak985; Douglas and Peters,
1979). However, "some mothers of children with ABDHD have noted that
hyperactivity was often present even before biElitk, 1998, p.4).
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Hyperactiveness, like inattentiveness and impufsgs, is a failure of self-
control. Therefore, the symptom of hyperactivitywdze clearly recognized in
those structured settings which require some sglfrol such as the classroom
(Barkley, 2005, 2006b; Flick, 1998; Hughes and @p®R007). In the
classroom students with ADHD are frequently outhdir seat, playing with
their materials, talking without permission, andegelly seeming to not pay
attention to the instructional activities. Moregvtrey are often described by
their parents and teachers as “Always on the golihibs on everything,” and
“Never stops talking.” (Barkley, 2005, 2006b; Baklet al, 1990b; Flick,
1998; Goldstein and Goldstein, 1990; Hughes anth€Q@007; Stewast al.,
1966).

Besides the above difficulties with inattention,pusivity, and hyperactivity

children with ADHD are more likely to have diffidids in the following areas:

Intellectual developmentChildren with ADHD, usually, score lower scores
than children without ADHD on various indicators adgnitive ability. They
score on average 7 to 15 points below both norraéliren and their own
siblings on standardized measures of intelligeakley, 2006¢). However,
the range of cognitive functioning of children withDHD is normally
distributed, that is, some children with ADHD falli below average and some
falling above average and in gifted range (DuPadl &toner, 1994; Kaplast
al., 2000).

Academic difficulties Although some children with ADHD have coexisting
learning disabilities, the academic problems exgmeed by children with
ADHD are not the result of coexisting learning tisities (Zentall, 1993).
More than 80% of children with ADHD have some typE learning or

achievement problems such as grade retention andf®rachievement (Frick
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and Lahey, 1991; Semrud-Clikeman al, 1992). According to DuPaul and
Stoner ADHD characteristics might interfere witharieing and academic
achievement. For example, inattention resultedbinumderstanding directions,
“poor test performance; deficient study skills;atganized notebooks, desks,
and written reports; and lack of attention to teaclectures and/or group
discussions” (1994, p.4).

Adaptive functioning Children with ADHD often have impaired adaptive
functioning which is “the skills that are necesstrytake care of oneself and

get along with others” (Harrison and Robinson, 199819).

Speech and languageChildren with ADHD often have speech and language
problems, but they do not have “serious or genagdlilanguage delays”
(Barkley, 2006c, p. 101). They have some specipeesh and language
difficulties. For example, their speech is ofterogp organized and inefficient.
However, the comorbidity of speech and languagerdess and ADHD is
strong. Therefore, children with ADHD should be tioely screened for
speech and language disorders (Baker and Canti@dl;, 1992; Cantwekt

al., 1981; Coheet al, 1989).

Motor difficulties: Children with ADHD have poor motor coordinatiorhish
may result in behaviour that is termed “clumsy’eylalso have difficulty with

fine motor skills such as handwriting (Barkley, B80Selikowitz, 1995).

Social impairments Children with ADHD often experience difficulty thi
social relationships, especially in establishind araintaining satisfactory peer
relationships. Moreover, 30% to 60% of them may il@khantisocial
behaviours (Barkley, 2006c; DuPaul and Stoner, 199thshaw, 1992;
Johnsteet al, 1985; Landau and Moore, 1991).
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Emotional characteristicsChildren with ADHD have poor self-regulation and
low self-esteem. They are often more negative ambtienal in their
interactions with other. Terms like “irritable”, Otile” and “excitable” are
often used to describe children with ADHD (Barkl&@06c).

Today, there are many strategies and techniqueshvaasigned to aid teachers
in helping children with ADHD to cope with and ogeeme symptoms of
ADHD which mentioned above, these strategies arahnigques will be

discussed in a later section entitled ADHD and Etioao.

Definition of ADHD

Barkley, who is a respected authority in the fieid ADHD, offered the
following definition of ADHD:

Attention-Deficit Hyperactivity Disorder is a dewegmental disorder
characterized by developmentally inappropriate eegrof inattention,

overactivity, and impulsivity. These often arise @arly childhood; are

relatively chronic in nature; and are not readdgaunted for on the basis of
gross neurological, sensory, language, or motor aimgent, mental

retardation, or severe emotional disturbance. ThddSeulties are typically

associated with deficits in rule-governed behaviaod in maintaining a
consistent pattern of work performance over timarkiy, 2006a, p.47).

It might be worth mentioning that the current resbkar has chosen Barkley's
definition to refer to because it reflects mosnoat all, the above symptoms of
ADHD. Moreover, the participants of the presentgtwere diagnosed based
on the DSM-1V diagnostic criteria for ADHD, and B&y's definition falls in

line with these criteria.
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Developmental Stages of ADHD

ADHD, currently, is considered as a developmentaorder. In each
developmental stage the problems presented byichails with ADHD is
somewhat homogeneous, but in some areas eachdudi'@ presentation will
be unique (Barkley, 2006a, 2006f).

Infants: An infant with ADHD may have a very high activigvel even before
birth. He/she may have a very different patterrcrgfng. Infants with ADHD

tended to cry much of the time and for a longeigokpf time compared to
normal or other clinical control groups of childrén the first months of life an
infant with ADHD either has a similar sleep pattéonpremature infants -
which is excessive sleeping - or has sleep diffiesilwhich result in brief

periods of quiet and deep sleep.

Compared to normal or other clinical control growbschildren, infants with
ADHD have low birth weight, smaller head circumfece (at birth and at 12
months of age), delayed motor development, speadhlanguage problems,

and short time spans of responding to objects.

The above qualities affect ADHD infants' abilityadocommodate and meet the
environment’'s expectations. For example, the infaht cries much of the
time and has motor difficulties may also have fegddifficulties and poor

nutrition because of the poor sucking and cryingmdufeeding.

Additionally, it also affects the mother-infant agbnships and cognitive
development. For example, instead of being freetieract with the mother
and the environment an infant with ADHD cries mast the time.

(Cunningham and Barkley, 1979; Dumas and Wahle8518arkley, 2006a;
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Barkley et al, 1990a; Campbell, 1990; Carey, 1970; Flick, 1998rtsough
and Lambert, 1985; Moffitt, 1990; Nichols and Chdi®981; Palfreyet al,
1985; Ross and Ross, 1982; Terestman, 1980; Thanth€hess, 1977; Weiss
and Hechtman, 1979, 1993; Wolff, 1969).

Preschool In this stage, besides continued poor sleep eandtblerance for
frustration, preschoolers with ADHD begin to exhigreater inattention and
overactivity (Barkley, 2005, 2006a; Flick, 1998y e age of four up to 40%
of preschoolers with ADHD can have significant peshs with inattention to a
degree that their teachers and parents had strongems (Palfreyet al,
1985). However, the majority of these concerns fadthin three to six
months. Moreover, only 48% of the children who gireen a clinical diagnosis
of ADHD will have this same diagnosis by later dhibod or early
adolescence (Campbell, 1990; Palfetyal, 1985). Therefore, based on these
results, some researchers suggest that significatiention and overactivity at
the preschool stage is not indicative of a pensigtattern of ADHD into later
childhood or adolescence (Campbell, 1990; Palétwl, 1985). However,
about 10% of those children with parent and teachacerns about inattention
and overactivity can be expected to develop belavpyroblems and low
academic achievement which result in the needfdecial educational services
by second grade (Barkley, 2005, 2006a; Palétegl, 1985).

Barkley (2006a) suggested that the duration ofnsonths for symptoms of
ADHD recommended by DSM-IV is inadequate for presgérs. Instead, he
recommended duration of twelve months when makimgliptions about the

stability of ADHD behavioural patterns in preschagle children.

Children with ADHD at this stage may tend to hagei@ental injuries because

of their overactive, inattentive, impulsive, andarless pattern of behaviour.
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They may also have speech and language problem&lépa2005, 2006a;
Campbell, 1990).

In preschool or day care settings, preschoolerdr VADHD are often
characterized as being out of their seats, wanglerihe classroom
inappropriately, vocally noisy and talkative, digting the play activities of
other children, and excessively demanding durirgy p&eractions (Campbell
et al, 1977, 1978; Schleifeat al, 1975). Therefore, it is very often that these
children are asked to leave the preschool or deyymavision. However, if the
child is intellectually bright or not aggressive/stee may have few or no
difficulties with the demands of a typical day camepreschool programme
(Barkley, 2005; Flick, 1998).

Middle childhood At this stage youngsters with ADHD enter schoolu3h
their behaviour pattern is more likely to becomeseo In any school setting
children are mostly expected to sit quietly, listebey instructions, and
interact pleasantly with other children. Unfortuelgt most students with
ADHD lack these behaviours and skills which areertial to success in an
academic curriculum. It is a very distressing pefor students with ADHD
and their parents because problems are likely wuroboth at home and
schools (Barkley, 2005; Flick, 1998).

According to Barkley (2006c¢) 20% to 25% of studentth ADHD are likely
to have a reading disorder. Additionally, they némunal special educational
assistance because of their academic difficultied 80% to 45% will be

receiving it by the end of sixth grade.

Most students with ADHD find difficulties in accépg household chores and

responsibilities. They also need more supervisiod assistance from the
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parents to accomplish daily chores and self-catigitees such as bathing and
dressing. Their siblings may express some jealtneause of the attention
which children with ADHD required and get from thearents (Barkley,
2005).

Barkley (2006c¢) pointed out that children with ADHIan experience social
rejection because of their poor social skills. Mivm&r, Ross and Ross (1982)
asserted that even when children with ADHD dis@ayappropriate behaviour

towards others they mostly will experience soagédction from their peers.

Although it is not surprising that most studentshwADHD tend to develop
low self-esteem feelings about their school andas@bilities, some students
with ADHD have unrealistically positive images betselves or have limited
self-awareness which can be observed in their teryd® blame their parents,
teacher, or peers when faced with difficulties e@ast of being realistic when

weighing up what caused the problem (Barkley, 2@0B6b).

According to Barkley social conflicts and problears well established at this

stage of development. In his words:

Between 7 and 10 years of age, at least 30% - 5@%ikely to develop
symptoms of conduct disorder and antisocial behayisuch as lying, petty
thievery, and resistance to the authority. Twentg-fpercent or more may
have problems with fighting with other children. c8e who have not
developed some other psychiatric, academic, ombkdcsorder by this time
are in the minority, and it is these children whe &kely to have the best
adolescent outcomes, experiencing problems prignawith academic
performance and eventual attainment (2005, p.94).

AdolescenceAccording to follow-up research studies over plast decades it
iIs at this stage the primary characteristics of ADMill decrease. Many

students with  ADHD, however, will continue to exieece significant
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difficulties through adolescence and into adulth¢Bbwn and Borden, 1986;
Klein and Mannuzza, 1991; Milich and Loney, 197%Hard, 2000; Schwean
et al, 1993; Thorley, 1984; Weiss and Hechtman, 1993).

Barkley et al, (1990b) conducted an eight year detailed foligwstudy of a
group of ADHD children and normal children. Theukts are consistent with
other adolescent outcome studies (e.g. Ackerptaal, 1977; Goldstein and
Goldstein, 1990; Lonegt al, 1981; Mendelsomt al, 1971) and assert that
students with ADHD are more likely to exhibit there of ADHD symptoms
which are hyperactivity, inattention, and impulgyviStudents with ADHD
also have marked difficulties at school. For ineeggn80% have a history of
failures in one or more basic academic subject, B&%&e been suspended from
school at least once, and 35% quit school befoneptetion (Ackermaret al,
1977; Barkley 2005, 2006f; Barklest al, 1990b, 1991; Flick, 1998; Loney
al., 1981).

At this stage of development, unfortunately, poeilf-soncept, low self-
esteem, and poor self-confidence are common amtuagrgs with ADHD.
They also may have anxiety or depression. Moredbhel; tend to find social
acceptance in bonding with other teenagers who kemiar problems which
may result in involvement in risk-taking behaviosuch as antisocial
behaviour or use of alcohol or other addictive tamses (Barkley, 2005,
2006f; Farringtoret al, 1990; Flick, 1998; Huesmarmh al, 1984).

Adulthood At this stage of development, continuation of doee of ADHD
symptoms is highly expected among individuals wNDHD. According to
Barkley,

only 10-20% of children with ADHD reach adulthooded of any
psychiatric diagnosis, functioning well, and withatignificant symptoms of
their disorder. The rest continue having many & siame problems they

78



Chapter Three

had as children and then as teenagers, and deglimghose problems for
so long can take a tragic toll (2005, p.95).

Mannuzzaet al, (1991) found that 43% of young adults with atdmg of
ADHD still manifested a full syndrome of ADHD syngohs, 32% met the
diagnostic criteria for antisocial personality dider, and 10% were involved
in substance abuse. Mannuzet al suggested that, other than antisocial
problems and substance abuse, individuals with AD&PB not at risk of
developing any disorder. However, elsewhere (e.grkiBy, 2005, 2006f;
Biedermanet al, 1987, 1991; Weiss and Hechtman, 1993) it has Bbewn
that individuals with ADHD are at greater risks ofternalizing work,
friendships, marital and vocational problems. Meexo these problems are
significantly associated with some factors suclthasemotional climate of the
home (e.g. the mental health of family memberstemnal stability (e.g. level
of aggression), intelligence, hyperactivity, anthtienships with adults. For
example, individuals with ADHD are dismissed froabg are more likely to
have been so for reasons related to hyperactiaityisocial behaviours and

their relationships with adults.

To conclude, although the studies mentioned abaxe ltonfirmed that the
symptoms of ADHD may change somewhat as the chedkldps and most
children do not “outgrow” ADHD some asserted thad tarly symptoms of
ADHD are transient problems of young children whitie child will
“outgrow” by adolescence (Duncaet al, 2007; Shavet al., 2007).

The current researcher has chosen to address tleopmental stages of
ADHD because these stages are highly importandentifying children with

ADHD. If parents and teachers were not aware of losimilar problem or
behaviour will present differently at different medtional stages or if they

ignore the signs of ADHD the result will be thedasf valuable treatment time
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for the child. Cohen and colleagues (1981) estithttiat at least 60% to 70%
of children who are later diagnosed with ADHD colidve been identified
during the preschool years. Moreover, from bothdbeelopmental stages of
creativity and ADHD it is reasonably fair to consicchildren aged 9 to 10 as

vulnerable, therefore the present study is appberisample of these children.

Etiology of ADHD

There are a number of explanations offered for had why ADHD can arise.

These claims can be compiled under the followiradneys:

Genetic factors Results of studies aimed at examining the haliyabof
ADHD reported that this disorder appears to be lgighereditary. For
example, 15-20% of mothers and 20-30% of fathershifiren with ADHD
have or may have had ADHD in the past (Alberts-Gbet al, 1986; Barkley,
2006¢€; Singeet al, 1981). Additionally, 26% of the siblings of alfieén with
ADHD also have this disorder (Barkley, 2006e). Muwer, twin studies
estimated 30-33% of dizygotic twins and 50-51% afnozygtic twins have
ADHD (Cunningham and Barkley, 1978; Gillet al, 1992; Goodman and
Stevenson, 1989; Lopez, 1965; Willerman, 1973). e\mv, to date, genetic
research has failed to identify genes which maygeaADHD (Barkley, 2006e,
Fine, 2001).

Family functioning and poor parenting ADHD has been linked with family
functioning and poor parenting skills (Anastopowosl., 1992; Barkleyet al.,
1985; Biedermanet al, 1987, 1990; Cunningham and Barkley, 1979;
Cunninghamet al, 1988; Edwardet al, 1995; Fischeet al, 1990; Fricket
al., 1991; Ingersoll, 1998; Lahegt al, 1988; Lensch, 2000; Lilienfeld and
Waldman, 1990; Mash and Johnston, 1983; MoffittQQ9Morrison, 1980;
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Singeret al, 1981; Stewaret al, 1980; Tarver-Behringt al, 1985; Webster-
Stratton and Eyberg, 1982). It was reported thatilfas of children with
ADHD are more socially isolated compared to theili@siof children without
ADHD. Moreover, 54% of parents of children with ADHare separated or
divorced, whereas 15% of parents of children with®DHD are separated or
divorced. Additionally, stress and feelings of paat incompetence were
higher among parents of children with ADHD compat@garents of children
without ADHD (Barkley, 2005, 2006d, 2006e€).

However, according to Green and Chee “the chilth wWibHD has a biological
condition which is influenced by the actions ofg@s but not caused by poor
parenting” (1998, p.255). Additionally, most faresi which have a child with
a mental health disorder reported similar probleimsthose reported by
families of children with ADHD. Therefore, it is halear wither ADHD is
caused by family functioning and poor parentindlslor these problems are
reflection of the difficulty of having a child witADHD (Barkley, 2006d,
2006e).

FAS and Smoking Fetal Alcohol Syndrome (FAS) refers to mothersowh
drink alcohol during pregnancy and whose drinkiag b detrimental effect on
their unborn child. FAS considered as one of tlalileg known preventable
cause of mental and physical birth defects. FAS hés been linked to ADHD
(Clarren, 2000). Individuals with ADHD - as adolesats and young adults -
are more likely to smoke and drink than those wigormt diagnosed as having
ADHD (Cherkes-julkowskiet al, 1997). However, this correlation does not
prove that smoking or drinking during pregnancy ssalADHD. Instead, it
could support the genetic link between parents enitdren with ADHD
(Barkley, 2006e).
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Plumbism also known as lead poisoning: This is a conditafnsevere
intoxication which might result from ingestion, adation, or skin absorption
of lead. Blondis and Chisolm (2000) - based on\aere of studies on the
correlation between lead toxicity (plumbism) and KD - asserted that
although a few studies reported some correlatiois, mot known whether or

not plumbism could cause ADHD.

Sugar and food allergieslt was claimed that sugar, artificial flavouringsd
Allergic Tension Fatigue Syndrome (ATFS) could @a@$HD. These claims
lead Feingold to present his diets a non-drug treatment for children with
ADHD. However, even though the media gave attentionthese claims,
scientific studies did not support it (Armstrong99b, Barkley, 2006¢;
Ingersoll, 1998; Rapp, 1991).

Fluorescent lighting and television It was also claimed that cool-white
fluorescent lighting and too much television-wanthicould be the causes of
ADHD. These claims also generated media attentbart, again scientific

studies did not support it (Barkley, 2006e).

Neurological factors Research has suggested that there is a connection
between ADHD and neurological factors (see Bark2g§Q6e, p. 202-238).
The trends in neurological research (which view bbh&n as a neurologicals
organ) can be mainly contained under three modeturoanatomical,
neurchemical, and neurophysiological. Studies endBuroanatomical model
involve two areas: the frontal region of the cortard subcortical structures
(e.g. the thalamus, basal ganglia, hypothalamusl maticular activating

system). Most of the work in both avenues of inguaported positive results.

“More information about Feingold diet is availabtetheFeingold Association of the United States
(FAUS) website: http://www.feingold.org/
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The similarity between the symptoms of the frontade dysfunction and
ADHD has been highlighted by many researchers @Bagkley, 2006e;

Castellanoset al, 2001, 2002; Hendremt al, 2000). Furthermore, the
assumption of the involvement of the frontal loheADHD (e.g. development
delay in myelination of the prefrontal area) iscafeported in many studies
(Castellanoset al, 2001, 2002; Chelunet al, 1986; Gualtieri and Hicks,
1985; Hendremrt al.,, 2000; Hyncet al, 1990, 1991; Mattes, 1980).

Zametkin and colleagues (1990) questioned the mdhat individuals with
ADHD suffered from underarousal in the frontal afathe brain and that
ADHD was caused by an overactive brain. This stwdyg the first in which a
brain mapping technique called the Positron Emimssiomographic (PET)
scan was used to measure the rate at which gluasseciated with cognitive
activity- was metabolized in the brains of adultéhwand without ADHD.
Results of this study show reduced whole brain agecutilization in the
frontal region among adults with ADHD - when perfing mental tasks
involving attention, concentration, and inhibitioh movement - compared to
normal adults (Zametkiet al, 1990). Results from other studies which used
PET scan are inconsistent (for a comprehensivewesee Barkley, 2006e and
Riccioet al, 1993). Yet, in general, results of PET scanisgisuggest some
reduced activation in the insular and hippocampadians and greater
activation in the right anterior cingulated durindecision-make tasks"
(Barkley, 2006e, p. 237).

In regard to studies in theneurchemical model the focus was on
neurochemicals (e.g. the catecholamines dopamidenarepinephrine) which
are essential to attention, motivation, and motdrhition (Barkley, 2006¢;
Clarket al, 1987a, 1987b; Zametkin and Rapport, 1987). Rekees who are

proponents of this model consider the symptoms DHA as a result of an
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imbalance in the production of dopamine or norgpiimsme which leads to the
reticular activating system (Barkley, 2006e; Medf@nd Potter, 1989). This
hypothesis is backed by the distribution of dopamamd norepinephrine in
brain regions implicated in ADHD (Barkley, 2006e,237). This hypothesis is
also supported by the successful treatment of yhgpoms of ADHD by the
use of medication (e.g. stimulant drugs such ashytgtenidate which is
commercially known as Ritaffhand Ritalin-SR) (see Barkley, 2006e; Huat
al., 1985; Pelhanet al, 1990; Riccioet al, 1993). However, for 20-30% of
children with ADHD there is either no positive regsge or even a negative
response to the medication which means their ADHBhimot be caused by
an imbalance in the production of dopamine or noegghrine as the
neurochemical model suggested (Barkley, 2005; Dueawal, 1991; Flick,
1998).

The neurophysiological modelonsiders the symptoms of ADHD as a result of
deficiency in executive function (specifically imhibitory control) and
suggests the following: 1) Loops are formed fronteasling/arousal and
descending/inhibitory fibers. 2) Frontal lobes, dlaganglia, and thalamus are
connected by loops. 3) A system which is respoaditn selectively activating
or inhibiting our brain structure is formed by bdihain structures and loops.
Therefore, one can presume that any disorder imsbending pathway would
decrease our state of arousal, and any interferenttee descending pathway
would enhance our ability to attend selectively}concentrate (Barkley, 2006¢;
Goldstein and Goldstein, 1990, Ricad al, 1993). According to Barkley
studies in which neurophysiological tests of froritde functions were used
"have often found deficits on tests believed toeassexecutive functioning.
The executive functions are known to be mediatethbyprefrontal cortex and
its networks with the basal ganglia and cerebellsoggesting that these

regions may play a prime role in ADHD" (Barkl&)06e, p. 237)
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Here, it might be worth mentioning that the assuompthat our behaviour is
controlled by neurological mechanisms has dominatemkt neurological

studies (including the above three models) in ADldizer the past two
decades. In other words, individuals with ADHD deviating from standard
behaviour because of the neurological dysfuncti®arKley, 2006e). Shaw and
colleagues (2007) supported this assumption. Thaynd that the brain
development of children with ADHD did not differolm normal children but
rather was delayed. This landmark study might prieaa explanation of the
finding reported in many follow-up research studieswhich the primary

characteristics of ADHD decreased by adolescenoeother words, the
symptoms of ADHD (inattention, impulsivity, and hgractivity) will decrease
when the neurological dysfunction —which causesymaptoms of ADHD- is

decreased and brain development is completed. fomereesults from Shaw
and colleagues' study support the hypothesis thatedarly symptoms of
ADHD are transient problems of young children whitdhe child will

“outgrow” by adolescence.

To conclude, there are more than 30 different e&pibbns of the possible cause
of the symptoms of ADHD. Some researchers (e.qe,R2001) hoped that in
the near future with the advance of technologyerdests “will be able to use
brain scans and brain imaging to diagnose childviéhh ADHD” (Fine, 2001,
p.27). However, to date, it is not known what altjusauses ADHD. The lack
of definitive diagnostic laboratory tests for ADH@.g. X-rays, blood and
urine tests) results in questioning the existerfcA@HD (Armstrong, 1995;
Furman, 2008; Goodman and Poillion, 1992; Richa@f)0). Here, it must be
acknowledged that neither the cause of other cbddhdisorders such as

autism and LD is known, nor a definitive diagnostaboratory tests is
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available to verify their existence. Therefore, tt®uses and diagnosis of
ADHD and other childhood disorders (e.g. autisne) @gebatable.

The current researcher fully understands that tiodogy of ADHD does not
inform our understanding and practice as educativestly, yet it widens our
understanding of what might cause ADHD. Additiopalthe etiology of
ADHD is an important issue because aetiologicaliefelaffect attitudes
towards both the diagnosis and treatment optiongehwhn individual with
ADHD could have. For example, a person who beliehes ADHD has an
organic origin such as neurological or genetic eaussually will support the
use of medication as a proper treatment for ADHDreverse, a person who
believes that a non-organic origin such as famictioning and poor
parenting skills can cause ADHD, usually will reaoand a parents' training
programme as a proper treatment for ADHD. More irtgradly, any diagnosis
and assessment team should consider and addrebke &ictors which could
cause ADHD to achieve more accurate diagnosis areffeient treatment for
individuals with  ADHD (Accardo and Blondis, 2000&rmstrong, 1995;
Barkley, 2006e; Calhourt al, 1997; O’'Shea, 2000).

Treatment of ADHD

While - as mentioned above - the etiology of ADH® unknown, many
suggestions were put forward to treat it. Thesegssitjons also can be
compiled under the following headings:

Medications Treating ADHD by the use of medication is noteanmethod.

Bradley, in 1937, used a stimulant drug with hypgva children which

helped those children to develop better work halsitel become more
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interested in school projects (Barkley, 2006a; tagk, 1998; Moghadam,
1988; Schachar, 1986).

Stimulant medication which is now, usually, a phigmi’s first choice for
treatment of ADHD became available commerciallyl®67 as Dexedriffe
(dextroamphetamine), Ritafinand Ritalin-SR (methylphenidate), Cylétt
(magnesium pemoline), and Addefalla combination of amphetamine and
dextroamphetamine).  Tricyclic antidepressant, whicls available
commercially as Tofrariil (imipramin) and is the second choice, can be used
when the child does not respond positively to skamts. The final choice is to
use other medications (such as antihypertensivdjcomvulsant, and
antipsychotic) when the child does not respond tpety to stimulants or
antidepressants, or could have comorbid disordazardo and Blondis,
2000b; Barkley, 2005; Connor, 2006a, 2006b; DuPaulal, 1991, Flick,
1998; Ingersoll, 1998; Spencer, 2006).

DuPaul and colleagues (1991) reported that behealioaicademic, and social
functioning did improve with using stimulant medioa in about 50-95% of
children with ADHD. However, it is not clear if ug the medication will lead
to long-term improvements. Additionally, some chiéid may be seen to
respond positively on some measures of learningoarttehaviour, but not
respond or respond negatively on other measurethdfmore, for 20-30% of
children with ADHD there is either no positive regsge or even a negative
response to the medication. This suggests thataaigoi is not a suitable
treatment for every child with ADHD (Barkley, 200buPaulet al, 1991;
Flick, 1998).

Psychotherapy Treating ADHD by the use of psychotherapy intatians is

also not a new method. According to Barkley (2008zghavioural
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modification techniques were used in 1917 and mgh \§ome success.
Additionally, in 1947, the work of Strauss, Werrard Lehtenen led to the
introduction of the minimal stimulation classrooim.this classroom the room
is undecorated, windows are frosted, and teacheas drab colours (Goldstein
and Goldstein, 1990; Schachar, 1986). This apprbashbeen developed, and
today the term psychotherapy includes “a wide warief methods and
techniques aimed at helping people make changg®inattitudes, emotions,
and behaviour patterns” (Ingersoll, 1998, p.103pehaviour modification
(such as points programmes, tokens economy systanus,time-outs) and
cognitive-behavioural interventions (such as safitoring, self-
reinforcements, and self-instruction) are, perhéps,most well known types
of psychotherapy interventions (Ashman and Conwi889; Batsche and
Knoff, 1994; Dawson, 1995; DuPaul and Eckert, 199ick, 1998; Fioreet
al., 1993; Ingersoll, 1998; Pfiffineat al, 2006; Purdiet al, 2002).

Although psychotherapy interventions are not asatiffe as medications in
reducing the core symptoms of ADHD, it can benehtldren in reducing
activity level, increasing time on task, and impngyvacademic performance
(Ashman and Conway, 1989; DuPaul and Eckert, 1688k, 1998; Fioreet
al., 1993; Ingersoll, 1998; Pfiffineat al, 2006; Purdiet al, 2002).

Parent training Parents training and/or counselling is an appabd@method
to help the parents in dealing with their persodifficulties (such as guilt,
frustration, sadness, stress, and marital stramgtwmay develop as a result of
the difficulties they face as parents of a childhwADHD. In addition, training
in using different techniques — which parents'niregj and/or counselling
programmes offer — help parents manage their dnldr behaviour
(Anastopoulo®t al, 1992, 2006; Flick, 1998; Purda al, 2002).
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Although using parents' training and/or counsellipgpgrammes may not
enhance the academic performance of children willHB, it may make
positive changes in child behaviour and in pareatad family functioning
(Anastopoulo®t al, 2006; Flick, 1998; Pfiffineet al, 2006).

To conclude, today, throughout the medical comnyuitiis considered that
medication is the most effective treatment for ADH&though numbers of
studies (e.g. Accardo and Blondis, 2000b; CHADD97,92000; Green and
Chee, 1998) affirmed the safety of using medicatiorireat children with
ADHD, there are, however, some researchers whoostipipe medicine-free
treatment (e.g. Bratter, 2007; Breggin and Coh8a0}

Those who are not in favour of using medicatiotréat children with ADHD
argue that the statement that medication is saleeffiective for treatment of
children with ADHD is a fabrication of the medicalompanies which
financially sponsor many of these studies. Theyhimr argue that some of
theses medications (e.g. Tofr&lilused to treat depression patients are not
developed to treat children with ADHD specificalAnother argument against
the use of medications is the short-term negatiffects (e.g. headaches,
stomach problems, and insomnia). Furthermore, tmgy-term effects are
unknown (Bratter, 2007; Breggin and Cohen, 2000).

In this regard, the current researcher arguesthigatiecision to medicate the
child should not be made by medical or school beaibne but rather in
conjunction with the parents of the child with ADHDhis decision should be
based on the seriousness of the ADHD conditiorerRarshould not be forced
to make this decision. Today, in the kingdom of @arabia there are some
parents who decided to treat their children withdioation because it is the

only way to obtain an additional support from thePS Special Education
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Programming and Servicgs$or their children. Unfortunately, SEPS support
mainly focuses on ADHD as a health problem. Theeef8EPS support is of
limited educational help to the child and his/headher. It mostly ensures that
the child will take his/her medication at the cotrémes. For example, if the
child is on Ritaliff (duration of effects is 3-4 hours) the teachemsthonake

sure that the child takes his/her medication bedoaemic classes.

The current researcher also argues that medicationld not be used as the
only treatment for ADHD, but rather should be cdesed as a part of a multi-
dimensional treatment programme for children witbHD. Therefore, if
parents decide to use the medication, they sholdd aonsider using
psychotherapy interventions and parent trainingigdale it to take advantage
of each treatment. Using psychotherapy intervestanmd parent training might
also help to minimize medication dosage. Additibnamedication does not
cure ADHD. When the medication stops, the symptofSDHD (inattention,
impulsivity, and hyperactivity) come back. Therefoit might be wise to use
psychological treatments which might help the chiddunderstand his/her
condition and learn some techniques (e.g. self-tadng) to manage the
symptoms of ADHD (Barkley, 2005; DuPaul and Stori94; Flick, 1998;
Lensch, 2000; Schweaat al, 1993).

Since theDepartmenif Special Educatioat King Saud Universitgtarted (in

the academic year 2008/2009) to prepare and qualifgcial education
teachers in the field of ADHD to work with childrevith ADHD, the current

researcher expects that the children with ADHD wid able to obtain an
appropriate treatment plan which will probably i all the above
treatments. She also hopes within the next threasyeSEPS support for
children with ADHD will change and be more helpfidr children with

ADHD, their parents, and regular teachers who teaddren with ADHD.
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The treatment plan should be based on the diagmaomsisassessment of the
child which will be discussed in the next sectidtowever, because the
process of diagnosing and assessing ADHD usuakestaa long time

(according to DSM-IV-TR should be no less than mi@nth), an appropriate
treatment could be implemented before diagnosismspleted (Barkley, 2005,
2006b; Lensch, 2000).

Assessment and Diagnosis of ADHD

According tothe American Psychiatric AssociatigpAPA, 2000) with an

estimated prevalence rate of 3-7% among schookhdéren, ADHD is one

of the most commonly diagnosed psychiatric disadef childhood.

Additionally, in 2004the American Academy of Pediatrieported that 6-9%
of school students are affected by this disordddHR exists in all social

classes, in every ethnic group and in every cour8tydies done in different
countries have produced these figures for prevateBazil, 5-6%; Canada, 5-
14%; China, 6-9%; Germany, 4%; India 5-29%; Ja@a8o; New Zealand, 2-
7%; and the United Kingdom, 3-5% (Barkley, 20050&0, Hughes and
Cooper, 2007; Szatmaet al, 1989).

In the Kingdom of Saudi Arabia — where the prestmtly was conducted — the
prevalence rate of ADHD is 12.6-16.7% (Abdur-Ralemnal, 1996; Al-
Hamed, 2002) which is quite a high prevalence catapared to the rate of the
above countries. However, it is not higher tharséhoevealed by some studies
in other countries, in particular in the United t8taf America (USA). For
example, Carlson and colleagues (1997) reportetl #88®% of school-age
children have ADHD. Additionally, others reportecsianilar prevalence rate.

For example, Wolraich and colleagues (1996) repatiat 16% of school-age
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children in the USA have ADHD. In the KSA most dfildren with ADHD

were diagnosed by American professionals who worthe KSA or by Saudis
professionals who mostly taught and trained onUBé\. Thus, the similarity
in the prevalence rate of ADHD between the USA KEB& might be clarified

on this ground.

ADHD is a complex developmental disorder, theretbeeprocess of diagnosis
and assessment of this disorder should reflect (Batkley, 2006b). The

purpose of diagnosis and assessment of ADHD

should not be restricted to answering the questibwhether or not the
student has ADHD. Rather, assessment should bedit& an ongoing
evaluation of the student’s needs, developmenppfapriate interventions,
and measurement of the success of these intermen{iBurcham and
DeMers, 1995, p. 213).

This approach emphasises the importance of usingiipheu methods of
assessment (e.g. physical or medical exam, stamddrtests, interviews, and
behaviour rating scales) and multiple sources &brmation (e.g. parents,
teachers, and the child) over multiple settingg.(dvome, classroom, and
playground). The current researcher believes that rhultiple method of
assessment is probably the best practice to diagus assess ADHD because
of the following reasons:

= There is no single diagnostic test which can diagm®DHD.

= To understand the perspectives of those who irterile the child being
referred such as the parents and teachers.

» To assess varying abilities, skills, and behavicansl document the
child’s strengths and weaknesses for treatmentnpign in short, the
child’s strengths can be used to help amelioragtbblems.

» To address the goal of designing and monitoringotiffe intervention.

= To determine the pervasiveness of the ADHD symptant to address
other possible causes for the symptoms.

= To assess for any comorbid conditions and to ruie ather possible
explanations for the problem behaviour.

= It is a multidisciplinary approach which allows awdlues the effort of
professionals from different disciplines, therefon@t only a physician
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can diagnose and assess ADHD, but psychiatricschpsygists, and
teachers could and should.
Assessment techniques and instruments can be daextjas following:

= Behaviour rating scales.

» Interviews and observations.

= Continuous Performance Tests (ele test of variables of Attention

TOVA).

» Intelligence and academic tests.

= School records.

= Physical or medical exams.
(Barkley, 2005, 2006b; Barkley and Edwards, 2006udas, 1983; Dowdgt
al., 1997; DuPaul and Stoner, 1994; Fowler, 1990dGoet al.,2006; Guyer,
2000; Hagin and Deson, 2000; Hinshatval, 1995; Hughes and Cooper,
2007; Landau and Burcham, 1995; Montagtel, 1994; Nadeau, 1995; Reid

et al, 1994; Schweaast al, 1993; Szatmaet al, 1989).

Although some believe that children are being aliaghosed with ADHD,
Gordon and Asher (1994) asserted that ADHD was ifientified in the early
199G and since the percentage of population with ADHIS hot varied. Most
researchers agree that ADHD affects 3-5% of schgeH children (APA,
1994). It is worth mentioning that the rate of calmdity of ADHD with other

psychiatric disorder as reported in the literaiaras follows:

Oppositional Defiant Disorder (ODD) (32-60%).

Conduct Disorder (CD) (12-50%).

Anxiety disorder (22-34%).

Mood disorder (30%).

Depression (47.9%).

Learning disabilities (9 -63%).

Language disorders (10-59%)

(Augustet al 1996; Barkley, 2006b; Bender, 1998; Biedernearal, 1991,

Bird et al, 1993; DuPaul and Stoner, 1994; Hinsletval, 1993; Kuhneet al,
1997; Lerneret al, 1995; McKinneyet al, 1993; Riccio and Hynd, 1993;
Satterfieldet al, 1994; Szatmast al, 1989).
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ADHD and Education

The launching ofthe UN Decade of Disabled Persons (1983-198@)the
United Nations in 1976 made this era of includingeptional children into
the regular classroom a period of challenge forhbegular and special
education teachers. Today, around the world, spaied teachers' attitudes are
changing to accept inclusion as mutually benefid@ both normal and
exceptional children (Forlin, 1996; Junkala and Key 2001; Kasaret al,
1999; Monsen and Frederickson, 2004; Stainback &tainback, 1996;
Stainbaclket al., 1985, 1994).

Today's teachers, in any classroom around the wdrdde to deal with
children who are categorized as being physicallgntally, learning, and
emotionally disabled. Additionally, there are arduP0% of any classroom
students who are not classified as disabled, st tleed special attention from
their teacher (Knight, 1999, 3). Therefore, an ager class teacher should
expect and be prepared to have and teach one osttwdents with special
needs. Because the prevalence rate of LD and ABHiigh, those one or two
students with special needs, as one would expeéitthevchildren with LD or
ADHD. The prevalence rate of students with speneé¢ds varies from one
disability to another. The prevalence rate of sahsabilities such as hearing
impairments and visual impairments are small coeghdo others disabilities
such as LD or ADHD. For example, deafness is ptese®-12 per 10,000
children. In addition, ADHD is one of the most coomly diagnosed
psychiatric disorders of childhood with an estindapgevalence rate of 3-7%
among school-age children. This means that teacdteyald expect and be
prepared to have and teach one or two studentsAMHD or LD. They also

should expect that they may seldom encounter arfgear visually impaired
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child. More importantly, it has been argued thatstof the students with

ADHD should and could be served properly in theutagclass by the class
teacher. Regular teachers who are trained and tdltarecognize and meet
the needs of children with ADHD can serve up td about 50%) of those

children within regular education by appropriatguatinents, modifications

and accommodation in the regular classroom. Adufliy, around 35% of

children with ADHD might need special educationvesgs, but they also can
be served within regular education by a collaboeatieam of regular and
special educators who work together to serve thiel.chhe rest of children

with ADHD (which are only 15% and usually may hageexisting disabilities)

will need to be served by the special educatiooheain the resource room for
part of the day. Yet, they should and could takeaathge from remaining in

the regular classroom with class teacher for mdsthe day (AAP, 2004;

Fowler, 1990; Goldstein and Goldstein, 1990; Hughes Cooper, 2007;

Lerneret al, 1995; Stevens, 2000).

From the above, it would appear to be imperatia thgular teachers should
be offered the opportunity to learn about ADHD drmalv to teach children

with ADHD. Teachers' knowledge about ADHD and attés toward children

with ADHD are two key issues in teaching and seywhildren with ADHD

within regular education.

Teachers' knowledge and attitudes about ADHD isfitlsé and most crucial
step in getting a child with ADHD identified. Acating to Jerome and
colleagues (1994, p. 563) teachers are frequemiplved in both the
assessment and treatment process of children wiBiHDA Jerome and
colleagues (1994, 1998) reported that teachers \sjplecial education
certification or who had specific training in ADHBcored higher orthe

Knowledge aboufttention Deficit Disorder Questionnaif@gADD-Q) than
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those with less education or who had little tragni®imilarly Piccolo-Torsky
and Waishwell (1998, p. 36) used the KADD-Q andortgal that 90% of the
regular teachers desired more training and the nihajoad recently taught at
least six ADHD children. Wesand colleagues (2005) found that the total
scores of parents of children with ADHD on the KAEDwere significantly
higher than the totadcores of teachers. Thus, teachers had less kngevled
about ADHD and could benefit from learning more @thibis disorder to meet
their students' needs. The KADD-Q was also use&diytto and colleagues
who found a significant correlation between teachenfidence teaching
children with ADHD and his/her knowledge about ADHRore importantly,
they reported that the number of ADHD children tatugnd years of teaching
experience are positively correlated with the raguéacher's knowledge of
ADHD (2000, p. 120).

There is a strong relationship between teachenaemée in teaching children
with ADHD and their attitude and knowledge about AD. However, most
regular teachers do not have proper knowledge abbD to either identify

or serve children with ADHD. Therefore, teachersudtl be provided with
workshops and special training courses to develagpenunderstanding of
ADHD and learn some successful educational strasemi handling children
with ADHD from experts in the field of ADHD such asychologists, special
education teachers, and teachers who are expertanip changing

methodologies (Brookt al, 2000, p. 250).

Regular teachers can utilize these educationakegies in: (1)content(that is,
the changes in the information the student is reguto learn upon); (2)
delivery of instruction(that is, the instruction dealing with the delivesf
information such as using peer tutoring and inerdasaiting time after asking

a question); (3jnaterials(this involves using alternative learning toolslsas
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outlining and concept mapping); (4) aassignmentgthis involves changes in
the class-work, homework, projects or tests suclshestening assignments
and/or allowing the student more time to compléent). These educational
strategies are aimed at helping children with ADH® cope with and
overcome the primary traits of ADHD which are ieation, impulsivity, and
hyperactivity (Barkley, 2005; Dowdgt al, 1997; DuPaul and Eckert, 1998;
Goldstein and Goldstein, 1990; Lerredral, 1995). Some of the educational
strategies that have been found to be succesdtlokildren with ADHD are

reviewed under the following sub-headings:

Environmental strategy This strategy - which is the first suggestion &my
teacher who wishes to enhance his/her effectiveimessaching children with
ADHD - involves making changes in the design of ttlassroom. It is
preferable to locate the child with ADHD in the trenof the front row where
the teacher, usually directs his/her attention eed observe and monitor the
child's behaviour easily. Classmates who sit nexthe child with ADHD
should also be considered. Therefore, the childh WWDHD should be
surrounding with peers who show a high rate ofasktehaviour and are well
behaved. The child with ADHD might take advantagmrf his/her classmate

as peer models or peer tutors.

It is also highly recommended to provide a physgmdce in the classroom.
Teachers should create a "movement path" in whitirity is permitted. The
"movement path" (which is an area in the back ef ¢thkassroom where the
child can walk) is very useful with young childrefmo are hyper and have lots
of impulsive energy, but teachers should make thaethis strategy will not
distract the other children. Teachers should alesate a designated quiet place
such as a study carrel (which is a desk that com#sits own walls) as a
workspace for children with ADHD. Although any ahilvith ADHD could

and should work most of the time at his/her ownkdes the way other
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children do, it may be practical to have multipledy carrels in another part of
the classroom. To eliminate any stigma which migftéich to using the study
carrels, the teacher can call it "Quiet Study Araad permit other children to
use it. The study carrels (which are away from wimsl and the door) are
considered as a place that is reasonably free diistraction. Also in this place
background music (which has been effectively imgetad for reducing the
distraction from the child's own thoughts) can tsedi Additionally, study
carrels may successfully provide the child with ADH break from class-
work and allow him/her to move legitimately fromeoplace to the other. The
teacher could make a prearrangement with the chilth as using a hand
signal which allows the child the use of the studyrel. It is also highly
important that teachers use the study carrel toigeothe child with ADHD
additional practise in both academic and sociallsskihus, materials and
activities used in the study carrel should be empty. However, teachers must
ensure that the child with ADHD is still part oftlelass, but gets some privacy
sometimes. For example, the teacher should nowale use of the study
carrel during frontal lessons or class discussiting also unacceptable that
the teacher allows the student to use the studglcaveryday and/or every
class. Instead, the teacher should encourage tlievath ADHD to only use
the study carrel when he/she needs quietness tceontrate on his/her
independent class-work. Table 3.4 presents an draofihow the designated

guiet place can be sometimes inadequately appji¢kdebteacher.

Table 3.4 Example of an Inadequate Use of the Der&ted
Quiet Place

Attention Deficit through the Eyes of a Child,
By Alan Brown, age 15

My teacher wanted to make me concentrate bettegnsoday
she put my desk in the far corner separated franreébt ofthe
class. A few days had passed. | still wasn't fimghmy work or
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time, but | was trying to do the work correctly. eltheache
didn't care; it wasn't finished. She then put aigefator bo»
around my desk so | couldn't see anyone in classuld har as
other kids in class would make fun of me. It redllyrt; | was
ashamed of myself and made at my teacher. | cauielh'my
Mom because | might get in trouble. | hated schdain't like
my teacher, and started not liking myself. Imaginaine-year-
old going through this day after day.

CAdapted from Barkley, 2005, p.229.

Using the above creative and useful ways in settipgthe classroom will,
usually, result in increasing positive interactidme$ween the child with ADHD
and other children, increasing on-task behaviood, decreasing noisiness and
disruptions (Barkley, 2005; Cooper and Ideus, 192602; Daly, 2005;
Gordon and Asher, 1994; Hughes and Cooper, 2007gket al, 1995).

Understanding and categorizing the child's behaviowstrategy Some
teachers might choose not to address the problértisecchild with ADHD
with the principal, special education teacher, be tschool psychologist
because they might think that will be seen as fegcfailures (Daly, 2005;
Gordon and Asher, 1994). Thus, regular teacherkbagmefit from learning
and understanding the hierarchy of behaviours. @095, p.52) presented the
hierarchy of behaviours as followsDh-TaskK (which is the first level of the
behaviour hierarchy) means that the child followseaions quickly and
quietly. He/she also stays on-task and does noumtisothers. Off-TaskK
(which is the second level of the behaviour hidrgyaneans that the child is
mostly not engaged in the assignment which theafetste children in the class
are doing. The third level of the behaviour hiengres "Disruptivé’ which
means that the child is not only off-task, he/shalso driving other children to
be off-task. The final and highest level ikgygressivé which means that the
child is either showing aggressive expressions sscblenched fists or acting

physically such as hitting other children.
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Familiarity with the above hierarchy of behaviowrgl provide the teacher
with some self-confidence to address the childdblems. For example, when
the teacher says "l can't handle this child, heistwit of control”" the teacher
himself and others maybe think that he/she is atéacher who does not know
how to control children. More importantly, usingthierarchy of behaviours -
instead of vague statements which do not idenhg ¢hild's problem - will
help the teacher in discussing and diagnosing liiid'€ difficulty with other
professionals which probably will result in choagim strategy to help the child
(Daly, 2005; Gordon and Asher, 1994).

Strategy of establishing roles for othersThe aim of this strategy is to
encourage the regular teacher to involve his/hgstt and/or other children
in the class in helping the child with ADHD. Accardly, the class teacher
should provide them with a guideline in which thedsponsibilities toward the
child with ADHD are specified, table 3.5 providesexample.

Table 3.5 Sample Timetable for Teaching AssistantSupervision of
Child with ADHD O

Time Task Interaction

8:45 AM Arrival Greeting, review of morning
schedule.
9:00-9:30 AM Group discussion | Monitoring behavior (praise fd
on-task, ignore for off-task).
10:00-10:30 AM | Independent work | Monitoring behavior (praise fg
on-task, ignore for off-task).

-

-

12:15 BM Lunch Review lunch rules anfd
consequences.
1:30-2:10 BM Cooperative Verbal rules, give verbgl
learning prompts and praise.
3:00 BM Departure Check homework materials.

CAdapted from Gordon and Asher, 1994, p. 89.
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According to Gordon and Asher (1994, P. 88) in tH&A "most teachers do
not have an assistant”, so they presented a swepd®on of this method. They
suggested that the teacher who does not have staasssks other children to
help as assistants. Basically, the teacher idestdipeer as "study buddy" who
would help the child with ADHD in completing histhelass-work as an
assistant teacher would. The child with ADHD shoallsb check the work of
his/her "study buddy". These reversed roles widgkboth of them on an equal
footing. The other area that the child with ADHDyreeed some help with is
the social behaviour, so the teacher should aleatifiy a peer as a "social
buddy" who would help the child with ADHD in obserg and practising the
positive behaviours of his/her "social buddy" ie tafeteria or the playground.
For example, if the "social buddy" greets the chilith ADHD and reviews
the morning schedule with him/her, it is very likethat the negative
behaviours by the child with ADHD toward other clnén to obtain their
attention will reduce. Additionally, having a "swubduddy" and "social buddy"
might encourage telephone contact between the ehild ADHD and his/her
buddies which possibly will result in social intetian (Gordon and Asher,
1994, p. 88).

Gordon and Asher (1994, p. 88) also suggested gusiher students as peer
teachers" as a successful strategy to be usedpaiiédren with ADHD. Peer
tutoring is a teaching method that encourages stade learn from each other.
Thus, the student who "teaches" offers his/her kelpnother student who is
usually his/her classmate (DuPaul and Stoner, 198deret al, 1995). Table

3.6 describes the process of this method.
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Table 3.6 Description of the Process of Peer Tutorg

Process of Peer Tutoring

The utor and tutee are seated separate, adjacent daskg
tutorial sessions. The tutor is provided with arifgt of
academic material (e.g., ten math problems) relatedthe
current content of instruction in the classroorarmis are dictate
to the tute one at a time form the script. The tutee thepaeds
orally to the presented item, using a blank piecpaper whel
necessary (e.g., to work out math problem). Twonfzoiare
awarded by the tutor for each correct, initial e
Alternatively, thetutor provides the correct answer when er
are made and offers the tutee the opportunity txte the
correct response. The tutee is eligible to earn poiat aftel
practicing the correct response three times. Nontpoire
awarded if the student isnable to answer correctly three tin
The item list is presented as many times as pasdinl 10
minutes. The two students then switch roles wittorttnow:
receiving instruction from the tutee for 10 minutes

[Adapted from DuPaul and Stoner, 1994, p. 181.

According to Lerner and colleague "peer tutoringsiimple to implement, it

requires little time and effort from teachers,dta practical way to meet the
special academic needs of a few children in a chass students like it" (1995,
p.115). However, it is highly important that teachesnsure that he/she
provides his/her students with proper training sing this method before
implementing it. Proper training - which includdsrief didactic descriptions

of behaviors to be trained (e.g., how to preseatamic material to the tutee),
modeling of the behaviours by the teacher and tlestudents, followed by
structured rehearsal of the tutoring techniqueghey entire class" - can be
covered in three or four (20 minutes for each segstraining sessions
(DuPaul and Stoner, 1994, p.180). Since teachintggung to others is one of
the best ways to learn it, the student who is diter twill take advantage of this
method. Yet, the child with ADHD as a tutee wilegtly benefit from having

immediate feedback from his/her tutors, and obsgnand practising the

positive academic and nonacademic behaviours df fheer tutors which
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possibly will result in building social relationglsi with his/her tutors (DuPaul
and Stoner, 1994; Lernet al, 1995).

Strategy of establishing classroom rulesSince rules communicate
expectations, the aim of this strategy is to aid thass teacher in helping
his/her students by establishing clear instructidtnch explain what the child
needs to do, and how, in order to succeed. Additipnby allowing children
to participate in creating the classroom rules twdlyhave more commitment
to adherence to the rules which will result in hehg themselves. Yet, the
teacher also should apply and enforce the classroales consistently
otherwise the children will not take these rulesiossly (Daly, 2005;
Goldstein and Goldstein, 1990; Gordon and Ashed418®ammundo, 2000).

The teacher might take advantage of the classrotes by using these rules as
cues when he/she responds to the child's behawaurexample, when the
child violates one of the classroom rules, the heacould ask him/her the
following question: What happened? What did sheltnevrong? Why is what
happened wrong? What rule did she/he just break® Wil this be fixed?
What he/she should have done differently and wiedhe will choose to do
next time? (Daly, 2005).

Another important use of the classroom rules itetxh children the meaning
of fairness and equality. Rules help children w@lize that they will be treated
equally and their teacher will not indiscriminatedpply the consequences.
Yet, children should also know that it is fair ted@t some of the children in the
classroom in a different way because those chilth@re special needs. For
example, "not every student uses glasses to sdeotrd, but those who need
them are always permitted - rather, urged and réedn- to wear them"

(Rammundo, 2000, p.141). Similarly, children witlibiAD are also permitted
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to use the study carrel to do the class-work becdlisy need quietness to
concentrate on their class-work (Cooper and 1d&@86, 2002; Daly, 2005;
Goldstein and Goldstein, 1990; Gordon and Ashe®4l®ammundo, 2000).

Table 3.7 presents the main principles of develppie classroom rules.

Table 3.7 The Main Principles of Developing the Clssroom Rules

Principles of Rule Developmert

The following principles of rule development shoulae
observed:

= The number of rules should be kept to a munin, perhap
no more than three or four for the young child gedhap:
five or six for the adolescent.

= The wording should be simple but specific (e.g.€sloor
voice" rather than "Respect others").

» Rules should be stated positively whenever possiilées
convey information, and a negative rule (e.g. " hit")
communicates whatot to do but does not convey what
do. The admonishment "Don't think of pink eleph&
usually results in that very thought. In the sanag,vetating
rules negatively ma actually encourage the negat
behavior. Moreover, a long list of "Do nots" genigr
results in unpleasant feelings.

» Rules should be situation specific. For examplenaty be
appropriate to raise one's hand to speak in clagsgla
test, but othetimes it may be appropriate to speak with
raising one's hand. The classroom teacher maytoe@dke
these subtle differences explicit for the childhw&DHD.

» Rules should be publicly posted. It is not a godéai tc
have children rely on memory oryen worse, repeat rul
over and over again. Write out the rules for a gisguatior
(e.g. playground rules, rules for lining up) andpdiay then
prominently. Doing so facilitates compliance.

[Adapted from Gordon and Asher, 1994, P. 90.

Cooperative learning strategylhe aim of this strategy is to increase childsen’
cooperation rather than competition. Thus, childséhlearn from each other
by working together on a task which will eliminatempetition among them.

Unlike competitive, cooperative learning promotes @ncourages children to
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learn and to develop both positive attitudes amdnger relationships with
their classmates who have special learning needls shildren with ADHD
(Learneret al, 1995; Putnam, 1993).

According to Learner and colleagues (1995, p. ltbdéchers can use the
following steps for structuring cooperative leamin the regular classroom:

= Clearly specify the objectives for the lesson.

= Selectively group the students.

Clearly explain the learning activity to the stutien

Monitor for the effectiveness of the learning greup
Intervene to assist groups with the task as needed.
Evaluate the students' achievements.

Encourage the students to discuss how well thdglmmiated.

Teachers should know that cooperation takes timd hard work to

implement, and if one or more of the above stepsooperative learning was
not fulfilled it may well turn to a traditional gogps rather than cooperative
learning groups (Putnam, 1993). Table 3.8 prestmsdifferences between

cooperative learning groups and traditional groups.

Table 3.8 Differences between Cooperative Learnin@roups and
Traditional Groups O

Cooperative learning groups Traditional learning groups
Positive interdependence. No positive interdependence.
Individual accountability. No individual accountability.
Cooperative skills taught directly. No cooperative skills instruction
Shared leadership. Appointed leader.
Responsibility for success of all gro| Responsibility for one's owh
members. contribution.

Teacher observation and feedback. | Teacher withdraws from groups.
Equal opportunity for success. Uniform standard for success.
Groups review process and set gg No review or goal setting.

for future.

CAdapted from Putnam, 1993, p. 21.
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For example, the step of - clearly specify the oloyes for the lesson - will
lead the teacher to detail the criteria for achiguine objectives of the lesson
which will result in both positive interdependencand individual
accountability. Positive interdependence whichdsoading to Putnam (1993,
p. 17) the essence of cooperative learning basetherchildren's ability to
work together and coordinate in order to achieve group objectivels.
Consequently, the teacher should develop thistablly (a) specifying a
mutual objective/s for the whole group; (b) usiegaurce interdependence by
encouraging children to divide and/or share mdgeriaesources, and
information among them; (c) rewarding interdepemdgerbehaviour by
awarding all the group members upon completiomefrhutual objective/s; (d)
specifying role interdependence by assigning dfiéroles to children which
will reflect and encourage individual accountapilifeachers should clarify
that each child has two duties in helping his/heoug to achieve the
objective/s of the lesson. These duties are legrthe material of the lesson,
and contributing to his/her group by making goodrtipgation and
relationship with others. Thus, children are reveards a group based on their
success on the mutual objective/s, but tested ichaily based on the specific
objective/s which the teacher specified to eacHdchrhis procedure of
learning and assessment will promote equal oppitytfor success by giving
every child in the class the chance to contribatehie accomplishment of
his/her group and to improve his/her self and gbillhus, the teacher could
and should individualize the criteria for learniaugd achievement based on the

child abilities and unigue needs.

Additionally, the teacher should give the secorepst selectively group the
students - high consideration. According to Putr{a@93, p. 19) the rule is to
create heterogeneous groups (which include childervarious cognitive

abilities, a mixture of social and behavioural Iskdand level, etc.). However,
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sometimes it is appropriate that the teacher asdidgdren into "homogeneous
groups based on mutual interests (e.g. a groupcatedi to writing about a
particular topic such as salmon fishing or herbdgaing), for instruction in
specific skills in a subject area (e.g. multiplyifigctions in mathematics), or
for other specific purposes.” It is also highly ion@ant that the child with
ADHD is assigned to a group in which his/her stady/or social buddies are

also members.

Teaching style and the teacher's teaching abiliy essential issues to
implement the above educational strategies progelgtiGolstein and Golstein
highlighted some teaching styles which creatediffy to both the teacher and

the child with ADHD in the classroom. In their werd

The hypercritical, fault-finding, threatening teactwill be frustrated by the
ADHD child's inability to change quickly. The autatic teacher, who may
be intolerant and rigid in providing directions llvéxperience difficulty with
the ADHD child's frequent inability to follow thosdirections. The aloof,
distant, condescending teacher stiff or formakiattonships with students or
unable to view students as children, will expereerdifficulty with the
ADHD child differences. The restricted, rigid teachable to recognize only
the need for academic accomplishments, focusing onlthe very good or
very bad and impatient with students who do nogexipectations, will have
difficulty with the ADHD child. The hopeless, pessstic, unhappy teacher
with a tendency to categorically view all misbelmand unfinished work as
the result of willful disregard will not developgood relationship with the
ADHD child. Finally, impulsive, short-tempered, diganized teacher will
also experience difficulty caused by the similantytheir behavior with that
of the typical ADHD child (1990, p. 326).

The teacher should understand that having a chitd WDHD in his/her
classroom will help him/her to develop his/herlskas a teacher and that other
children will also benefit from the new teachingliskhat the teacher develops
in implementing the above educational strategieghm classroom. If the
teacher unable to improve his/her teaching alslittand/or change his/her
teaching style to meet the needs of the child WD, it is preferable that
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this teacher seek to place the child with ADHD wattother teacher. Parents
of the child with ADHD should also ask to move thehild to effective
teacher (AAP, 2004; Golstein and Golstein, 1990).

An effective teacher is described by Golstein aradst@in as a teacher who
will:

Focus on academic goals; carefully select instoeli goals and materials;
structure and plan learning activities; involve demts in the learning

process; closely monitor student progress; and igeoftequent feedback
concerning progress and accomplishments. Effediasher develop the
ability to organize and maintain the classroomrigday environment in order

to maximize time spent engaged in productive aawiand minimize time

lost during transition periods or for disruptionsat require disciplinary

action. In regards to classroom discipline withtieative students, effective
teacher develop a workable set of rules in thesobasn; respond consistently
and quickly to inappropriate behavior; structurassfoom activities in an
effort to minimize disruption; and respond to; lolat not become angry or
insult, the disruptive student. The effective claes teacher for the ADHD

student must also be well organized, an efficienetmanager, flexible and
able to handle multiple task demands. That teatiust set realistic goals for
the ADHD students and find ways of helping the shichchieve those goals.
The effective teacher for an ADHD student must bé& @0 maintain an

ongoing awareness of the entire classroom's aesyieven when focusing
one-on-one with ADHD student. Such a teacher igraatratic, responsive
and understanding. The kindly, optimistic, frientdacher will be better able
to accept and meet the needs of the ADHD studéag)( p. 325).

From the above description of the characteristi an effective teacher
possesses he/she is also an effective team menittieknows how to work
with others. The regular teacher's ability to wakd collaborate on an
interdisciplinary team will result in great collalation between him/her and
the other team members which should greatly bettaditchild with ADHD.

These characteristics will also help regular teexhe learn more about
ADHD, and behaviour management techniques. Thaturm, will assist the
regular teacher to move from being a technician howapplies certain
techniques without understanding the concepts Wydgrthem and/or the

child's motivation for certain behaviours - to afpssional who could and
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should understand the nature of ADHD, choose anogpijate technique based
on adequate analyzes of the child's problem, aatliate the usefulness of the
technique (Cooper, 2005; Gordon and Asher, 199hdret al, 1995).

The researcher - who is herself an ADHD suffereonsiders ADHD as a
neurological disorder and is not trying to imphattturriculum changes and/or
educational strategies could be the solution falddmn with ADHD, but it
could help those children to learn - which is aibaght for every child - more

effectively.

Even though, as highlighted earlier, the vast niigjgabout 85%) of children

with ADHD are able to learn successfully within ttegyular classroom, some
of those children (about 15% who are usually haexisting disabilities) need
and benefit from special education services. Tlkesaces will be discussed in

the next section.

ADHD and Special Education

Hallahan and Kauffman stated that "there have awbgen exceptional
children, but there have not always been speciatattbn services to answer
their needs" (1978, p. 12). They also consideread J&ard (a French physician
who successfully educated a 12 years old boy whb deen found, in the
forests of France, roaming naked and wild) "as pbeson to whom most
historians trace the beginning of special educa®mwe know it today" (1978,
p. 15). In 1866, Edouard Seguin (who was Itardislestt and immigrated to
the USA) published his booldiocy and its treatment by the physiological
methodin which he "described in detail his interpretatiand elaboration of
Itard's methods and also provided much of the fatiod for the work of
Maria Montessori" (Hallahan and Kauffman, 1978,1p). In 1824, Samuel
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Gridley Howe (who was a physician and teacher efdbaf-blind) succeed in
teaching a deaf-blind child called Laura Bridgmé&tal{ahan and Kauffman,
1978, p. 15).

From the above it is clear that the field of spkeeducation is not a new
discipline. In fact, teaching methods and instutdi used by today's special
education educators to teach exceptional childrem lzased on several
psychological theories of learning (Ashman and Cayy\wi989; Hallahan and
Kauffman, 1978; Lerneet al, 1995; Kirket al, 2000; Kneedleret al, 1984).
For example, the concept of readiness - whichfimdamental principle in the
field of special education - is both based on amgberted by developmental
psychology theorists such as Piaget and Monteskerner and colleagues
defined readiness as "the state of maturationakldpment that is needed
before a desired skill can be successfully learnd®95, p.130). Thus, a
special education teacher should design an indiimed educational plan
which will both develop and fit with the child'stneal development (Hallahan
and Kauffman, 1978; Lernest al, 1995; Kirk et al, 2000). Additionally,
psychotherapy interventions are derived from behaal psychology and/or
cognitive psychology (Ashman and Conway, 1989; Bgrk2005; Dawson,
1995; DuPaul and Eckert, 1997; DuPaul and Stor#34;1Fioreet al, 1993;
Flick, 1998; Goldstein and Goldstein, 1990; Ing#rsb998; Lerneret al,
1995; Pfiffineret al, 2006; Purdiet al, 2002).

The termspecial educatioimeans specially designed instruction which meets
the unique needs of an exceptional child. Speci@terals, teaching
techniques, equipment, and/or facilities may beiireq. For example, visually
impaired children may require reading materialslarge print or Braille.
Hearing-impaired children may require hearing aafsd/or instruction in

manual communication. Children with physical disdbs may need
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wheelchairs, ramps, and a variety of equipmentlav@ only in a special
medical facility. Gifted children may require aceds working professionals
and their environs. Special education also includelsted services the
exceptional child may need, such as special tratefpmn, physical and
occupational therapy, medical treatment, audiolegyl speech pathology,
psychological assessment, social service, and etlimgs The special
education and related services must be specifigtianchild's individualized
education programme (Hallahan and Kauffman, 1978; perneret al, 1995,
p. 125).

Exceptional childrenare those who require special education and cklate
services if they are to realize their full humartgmtial. They require special
education because they are markedly different froost children in one or
more of the following ways: they are mentally retd, gifted, learning
disabled, emotionally disturbed, physically disabler have disordered speech
or language, impaired hearing, or impaired sighalihan and Kauffman,
1978, p. 4; Heward and Orlansky, 1980, p.3; Katlal, 2000, p. 2). ADHD -
according to DuPaul and Stoner, Kirk and colleagués one of the recent
categories which have been added to the categofiexceptional children
(DuPaul and Stoner, 1994, p. 88; Kekal, 2000, p. 5).

Most, if not all, teaching methods and instructiarsed by today's special
education educators to teach children with ADHD eitber utilized and/or
well known to the regular teachers (Barkley, 20@5pper and ldeus, 1996,
2002; DuPaul and Stoner, 1994; Gordon and Ash&4;119ughes and Cooper,
2007; Lerneret al, 1995). Lerner and colleagues (1995, p. 128) tisederm
“clinical teachingd to differ special education from regular teachi@inical
teaching is a cycle of phases in the following or(essessment, planning,

implementation, evaluation, and modification). Ihetfirst stage all the
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information obtained from the multiple methods sk@ssment (in which, as
noted previously, different assessment techniqumes iastruments are used)
will be reviewed by the special education teachesrder to analyse the child's
specific attentional, learning, and behaviour peoid. Then, based on this
analysis the special education teacher will plad design a special teaching
program for the child. After that, is implementatiof the teaching plan. Next
to that is evaluation which will lead to modificati (which is the last stage) of
the assessment (which is the first stage) thugwapianning and a continuing
cycle of clinical teaching (Lerneat al, 1995, p. 128). Figure 3.1 presents the

clinical teaching cycle.

Assessment

Figure 3.1 The Clinical Teaching Cycle
Adapted from: Lerner et al (1995, p.129)

Lerner and colleagues also described clinical tegclas unique in the
following ways:

= |t requires flexibility and continual decision magi
= |t is planned for an individual student.

112



Chapter Three

» |t can be accomplished in a variety of placemeb@9%, p. 128).

The child with ADHD is served by the special eduwmatteacher in the
resource room for only part of the day and shoddhain in the regular
classroom most of the school day. Therefore, bb# d¢pecial education
teacher and the class teacher should work togéttter clinical teaching is to

be successful. Table 3.9 presents a descriptiooled that they might play.

Table 3.9 Inclusion Team Roles: Division of Laban

General Education Special Education

Present the regular curriculum wi Provide individual instruction for
awareness of individual differences. | students as needed.
Provide a setting of acceptance in | Model effectiveness instruction for
classroom; focus on  stude exceptional children for teachers and

similarities. aids.

Maintain classroom standards | Oversee responsibilities for
behavior and a structured routine tl paraprofessional who work  with
stresses fair treatment for all. children.

Promote social interaction betwe| Develop plan for coping with special
children with disabilities and othg behavior problems related [0
students. exceptionality.

Be responsible for general clg Be accountable for IEP goal
performance on accountabilii paperwork, and concurrence with legal
measures. requirements.
CAdapted from Kirket al.,, 2000, p. 64.

w

Conclusion

ADHD, currently, is considered as one of the mosinmonly diagnosed
psychiatric disorders of childhood. Most researstagree that ADHD affects
3-5% of school-aged children (APA, 1994, 2000; Gorédind Asher, 1994).
Inattention, impulsivity, and hyperactivity are ttiwee primary characteristics
of ADHD.

The developmental stages of ADHD were addressdtiisnchapter. These

stages are highly important to each adult who ausr with children.
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Awareness of how a similar problem or behavioul wiksent differently at
different maturational stage will help greatly teentify and treat this disorder

during an early age.

Although, to date, it is not known what actualljusas ADHD, most of the
claims which put forward to explain from what ADHEan result were also

outlined in this chapter.

Today, there are different suggestions to treat BDkKe.g. medication,
psychotherapy, and parent training) and sometintes iof considerable

importance to take advantage of each treatment.

In regard to the process of diagnosis and assessrh&bHD, it is important
to use multiple methods of assessment (e.g. pHysicamedical exam,
standardized tests, interviews, and behaviour gasoales) and multiple
sources of information (e.g. parents, teachers, taedchild) over multiple
settings (e.g. home, classroom, and playgroundis &pproach reflects the

complexity of this disorder.

The literature is consistent with the possibilifyteaching most students with
ADHD in the regular class by the class teachenggssting that trained and
educated teachers should and could recognize aetlthe needs of children
with ADHD by appropriate adjustments, modificaticarsd accommodation in
the regular classroom. Since some students with BDhRight need special
educational services, the last section in this trapas devoted to ADHD and
special education. The next chapter looks at tmmection between creativity
and ADHD.
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CHAPTER FOUR

CREATIVITY AND ADHD

Based on the previous review of literature on dvégitand ADHD it is clear
that the two concepts are very complex. The relatigp between creativity

and ADHD has been evaluated by a limited numbengbirical studies.

Solanto and Wender (1989) hypothesized that theotismethylphenidate (that
is a psycho-stimulant medication which is comméicinown as Ritaliff and
Ritalin-SK’) would have a deleterious effect on tasks of djeat thinking
among children with ADHD. They found that methylpigate did not
significantly affect the performance of childrenttwiADHD on a measure of
creativity. Actually the numbers of responses gisgnsome children on the
creativity measure increased when they were tathegmedication. Funk and
colleagues (1993) also hypothesized that the useethylphenidate would
result in a decrease in nonverbal creativity. Tésuilts of Funket al's study
were similar to that of Solanto and Wender in 1989yhich methylphenidate
did not significantly affect the performance of Idnéen with ADHD on a
measure of creativity (Funkt al, 1993). More importantly, both studies
reported that the creative thinking performanceloldren with ADHD using a
measure of creativity was not significantly diffetefrom that of children
without ADHD. On average, the scores of childrethauit ADHD in the
TTCT were higher than the scores of children witbHD but not significantly

different.
Barkley asserted that there is a need for morearelseon creativity in ADHD

and that the small number of studies available"plegued, as is the field of

creativity research itself, by problems in the velgfinition of creativity"
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(2006¢, p. 147). However, in two studies, Barkleyl aolleagues found that
young adults with ADHD are not different from norngaung adults in normal

control groups on measures of creativity (Barldewl, 1996, 2001).

Healey and Rucklidge (2005) also confirmed that ADid not associated with
high creative ability. Using the TTCT, they fourtht children aged 10 to 12
and diagnosed with ADHD appeared to be no moretigeedhan children

without the diagnosis.

Shaw and Brown (1990) tested 16 children who hatd B®HD and high 1Q.

They found that those children had high figuralatiraty. In a second study in
1991, Shaw and Brown also reported that children hddd ADHD and a high
IQ had higher figural creativity compared to chddrwho had a high 1Q and

were not classified as having ADHD.

Using the results of the two previous studies SI{a892) concluded that
children who are highly intelligent (score a higD score) and have ADHD
probably have higher creativity compared to chiidnethout ADHD.

Simeonova and colleagues found that children willHB® who are offspring
of bipolar parents scored higher scorestloem BWASthe Barron—Welsh Art
Scalg compared to healthy control children. They sutggb$hat children with
ADHD may have a high creative ability (Simeonataal., 2005).

The inconsistent results from above studies leawesacademics and clinical
professionals to establish a much firmer link bemwereativity and ADHD

outside the scientific literature. This purportedk| between creativity and
ADHD was based on the observation of patients tiye witnessed in their

practice. For example, Hallowell and Ratey (199%894b) noted specific
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criteria which adults with ADHD exhibit in their baviours. They identified
twenty criteria, one of which is:

Often creative, intuitive, highly intelligent. Nat symptom, but a trait
deserving of mention. Adults with ADD often haveusnoally creative
minds. In the midst of their disorganization andtwdictibility, they show
flashes of brilliance (1994a, p.74).

Kelly and Ramundo mentioned similarities betweenHAD and creativity.

They stated that:

We mentioned creativity in our discussion of an ABB specialized brain.
Its possible to determine exactly what's respolesifor creativity.
Distractibility doesn’t cause creativity but it do@lay a part in the vast
array of disjointed thoughts and ideas that congetteer in imaginative
thinking. Although each of us has an individual fijeoof abilities and
disabilities, many of us share the gift of creay\{iL995, p.385).

Weiss contended that "people with ADD have a lotrefativity" (1997, p.6),
and also compared the positive and negative clarstats of ADHD and

creativity. In her words:

The bottom line is that people who are creativeerofhave many ADD
attributes. That is not at all to say that creapeeple would necessarily be
diagnosed as ADD. But they certainly share mucbommon with people
who are ADD (p.58).

Hartmann (1996, 1997, and 2003) believed that AOsiB trait of personality.
For that reason, people do rnwave ADHD but rather theyare ADHD. He
stated that:

ADD is not always a disorder-but instead maybea# tf personality and
metabolism; that ADD comes from a specific evolnéioy need in the
history of humankind; that ADD can actually be alvantage (depending
on circumstances); and that, through an undersignof the mechanism
which led to ADD's presence in our gene pool, we rereate our schools
and workplaces to not only accommodate ADD indigidy but to allow
them to again become the powers behind culturditiqgad, and scientific
change which they have so often historically repmnésd (1997, p.2).

Although, Hartmann’s work is non-scientific - as mtiened earlier - some
educators adapted Hartmann’s idea of Hunter/Faamerput it in practice. For
example, Cooper and Ideus (1996, p.56) and CoopkOaRegan (2001, p.56)
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developed some possible positive reframing for commmlassroom problems

which they summarize in tabular form as follows:

Negative Positive
Being out of seat too frequently. Energetic and lively.
Deviating from what the rest of the | Independent, inquisitive, and
class is supposed to be doing. individualistic.
Talking out of turn or calling out. Keen/impatient to contribute.
Being aggressive towards classmate] Sensitive, emotional, and passionate.
Losing and forgetting equipment. Thoughtful, absorbed in own ideas and

unmaterialistic.

Handing in homework late or not at a| Perfectionist, unable to get started
because of high standards.

Handing in incomplete or sloppy work Signs of effort in spite of difficulties.

Kewley (2005) asserted that students with ADHD hpesitive attributes and
the role of their parents and teachers should bainy these positive
characteristics to the student's advantage by usingroper treatment.
Moreover, adults with ADHD

tend to think across boundaries and devise new wehydoing things.
Because they get bored easily, they tend not §owsitn any one thing for
very long. They are able to switch their attentimm one thing to another,
and often have many things on the go at one tirheyTend to see things
not noticed by others, and they are generallyyfamuitive (Kewley, 2005,
p.80).

However, unfortunately, all of the above claims ethihave been created
outside the scientific literature failed to citeferences with evidence to

support their claims.

Cramond (1994b) conducted a study to look overitls@lence of creativity
among individuals with ADHD and the incidence of AD among highly
creative individuals. The sample of the study cstesi of 34 ADHD and 76

highly creative students who registered ornlTa@rance Creative Scholars
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Program aged 6-15 years. Cramond found that 32% of thdesits with
ADHD scored high enough on the TTCT to have quedififor Torrance
Creative Scholars Prograjrand 26% of the highly creative students scored
high enough on measure of ADHD to have been diaghwsth ADHD. More
importantly, Cramond drew attention to the overlagpof characteristics of
creativity and symptoms of ADHD which may lead tasdmagnosis of a
creative child as having ADHD. In her words:

The most serious implication of the overlap of ADHihd creative

behaviors is that a creative child receives unwaeich diagnosis of ADHD.

There are several concerns about labelling a ahitd Attention Deficit

Hyperactivity Disorder: the ramifications of diagmog a bright, creative
child with ADHD may be dire (Cramond, 1994b, p.12).

Moreover, a review of the literature on symptom#&\bHD and characteristics
of creativity by Cramond (1994a, 1994b, and 199K)upht to light the
similarity between the two. Table 4.1 presentsrarsary of the comparison of

behavioural characteristics of creativity and ADH{PCramond.

Table 4.1 Comparison of Behavioural Characteristic®f
Creativity and ADHD

Comparison of Behavioral Characteristics of creatiwvand ADHD"

Broad range of interests.
Tendency to play with ideas.
Often fails to finish things.
Frequently shifts activities.
Easily distracted.

Attention and Creativity
interests

ADHD

Hypomanic: thinks and acts at gre¢at
Creativity speed

Daydreams.

Preoccupation, good imagination
Often does not seem to listen.
Daydreams

Difficulty concentrating

Concentration
and imagination

ADHD

" Adapted from Cramond (1994, 1995).
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» Tolerance for ambiguity
Organization Creativity * Finds order in chaos.
= Difficulty organizing work.
ADHD » Often loses things necessary for tasks.
» Freedom of spirit that rejects limifs
Independence | Creativity imposed by others.
ADHD = Needs a lot of supervision.
» Radiate vitality.
Energy and Creativity = High energy level
Activity
= Excessive running and climbing.
ADHD = Excessive fidgeting, difficulty staf,
motor restlessness, always on the ga.
Creativity = Willing to take chances, risk taking.
Risk Taking
= Often engages in physically dangergus
ADHD activities without considering possilgle
consequences.
Creativity = Impulsive.
Impulsivity
= Often acts before thinking.
ADHD » Frequently calls out in class, difficulty
waiting turn.
= Unconventional behaviour.
Creativity = Emotionally independent-preferring
Sociability solitary to group activities.
» Negative social interactions.
ADHD = Solitary play.
Creativity = More self talk during problem solving
Self Talk ADHD » Talking during tasks.
= Experiencing deep emotions.
Emotionality Creativity = Emotional instability.
= Mood changes quickly and drastically.
ADHD = Difficult temperament.
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Although individuals with ADHD and creative indiwvidls may have some
similar behavioural characteristics, to date, tkecenature of the relationship,

if any, between ADHD and creativity is not known.

The researcher argues that individuals with ADH[@ a&neative individuals
may have similar behaviour but the cause, charaatel the reason behind the
behaviour are different. For example, both childvath ADHD and creative
children shift from one activity to another, butceeative child moves to
another activity because the first task was bomngtoo easy to him/her.
Additionally, a creative child has a wide range iatierests to shift to and
usually he/she will get back to the first activapd do it properly and in an
unusual way. In contrast, a child with ADHD probabill shift to another
activity because the first task was too difficultleecause he/she cannot focus
on the task and usually he/she will complain loudlyoid, or not get back to
the first activity once he/she leaves it. It midpat worthwhile to mention that
the current researcher (who is a qualified spemiakation teacher and clinical
psychologist, and has ADHD) bases her argument @n dwn personal
experience and knowledge because of the lack ehsfic evidence regarding

the relationship, if any, between ADHD and cre#jivi

Based on analyzing Cramond's studies, the curesetarcher also believes that
the percentage of twice-exceptional children whe bhoth gifted and have
ADHD might be high. It might be higher than the qertage of other twice-
exceptional children (e.g. Gifted/LD, that is, clndn who are both gifted and
have learning disability). This might be due to dwerlap between ADHD and
creativity which might also explain why some acagbsmand clinical
professionals (e.g. Hallowell and Ratey, 1994a4b9®artmann, 1996, 1997,
2003; Kelly and Ramundo, 1995; and Weiss, 1997 rassthat creativity is a
significant feature of ADHD. Although they did nback their assumption
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with scientific evidence, they based it on theis@lyation of patients they

witnessed in their practice.

According to Cramond's studies there are 32% dfidn with ADHD who
might be considered as creative children (basetheim performance on the
TTCT) which means 68% of children with ADHD did nm¢rform creatively
on the TTCT. Additionally, there are 26% of childreegistered on the
Torrance Creative Scholars Prograwho were classified as gifted and
talented and might be considered as having ADHDsdbtaon their
performance on measure of ADHD) which means 74%hef gifted and
talented children did not exhibit a sign of ADHDhérefore, the current
researcher argues that it is imperative for prodesds (such as physicians,
psychiatrics, psychologists, and teachers) whomtiag and assess children
with ADHD to consider both the percentage of tweseeptional children who
are creative and have ADHD which might be high, #redoverlap of ADHD
and creative behaviours reported by Cramond (192984b, 1995). This
possibly will result in more accurate diagnoseschldlarify whether the child
is a bright and creative child who sometimes bebawdéth ADHD-like
behaviour, a twice-exceptional child who is a dkeathild and has ADHD at
the same time, or a child who only has ADHD. Theuaacy of diagnhosing
children with special needs is highly importanthélps to create and design an
efficient individualized educational plan (IEP) which the child's needs are
addressed accurately. Additionally, those childvémo are both gifted and
have ADHD (twice-exceptional) should not be exclidigom creativity

training because of their disability (having ADHD).

The above comparison between ADHD and creativityhtnraise the argument
whether creativity training is a suitable practioebe used with children with

ADHD. Although the assumption that creativity tiamp may cause more
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problems for children with ADHD reflects poor unsiending of both
concepts (ADHD and creativity) it should be addeels$or one important
reason, teachers’ knowledge about creativity antHBDTeachers do not have
proper knowledge about ADHD (see Jerogtal, 1994, 1998; Sciuttet al,
2000; Torsky and Waishwell, 1998), and they also rebt have proper
knowledge about creativity (see Davis and Rimm, 8 98ternberg, 2003;
Treffingeret al, 2002; Pope, 2005). Central to this argumentésdiscussion
of whether raising the creativity of children wi#DHD will result in raising
more problems for them. For example, risk taking feature of both creativity
and ADHD. Consequently, creativity training mightiease the frequency of
risk taking which might include unwanted behavisuch as engagement in

physically dangerous activities without considenmugsible consequences.

The current researcher disagrees with the abowaragt. She also believes
that the fear of raising more problems because ading creativity is
unjustified, basically because the objective ofativéty training is not to
encourage, but rather, to reform the negative hebeal characteristics of
creativity. It is very well known - to everyone whmorks in the field of
creativity - that creativity training programmeg aesign to help children to:

= Explore and understand their personality, individywaand ability.

» Reform the qualities within themselves that thegktare negative and
might prevent them from building and understandhmgr relationships
with others.

= Develop and nourish the qualities within themseles they think are

positive and helpful to them to achieve a succéssfd happier life.

Therefore, creativity training might help childrenth ADHD by enhancing
their understanding of themselves which probablylead them to strengthen

and nourish the positive qualities that they wesenbwith, and to reform the
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negativeaspects of having ADHD. For example, children witBHD have
attention difficulty, they have a short attentiqgas and cannot focus on the
material presented in the class. Instead, they réayd Creativity training
might help the child to transform this difficulty problem (daydreaming) into
a strength (having a creative imagination). A spleeducation teacher who
specializes in the field of gifted and talented Wwélp the child to:

» Recognize and understand his/her difficulty or miega quality
(daydreaming) as part of his/her personality addviduality.

» Reform this negative quality (daydreaming) to a demful use of
imagination that enhances creative ability by: rhjning the child to
daydream purposefully for an hour or a half houtag, and then to
write in his/her personal notebook what he/she woed and
daydreamed about. 2) helping the child to speaify schedule time for
daydreaming. 3) helping the child to focus on theteral presented in
the class, and if he/she is tempted to daydreamsh@eshould write
down what he/she wishes to daydream about in his/lpersonal
notebook in order to daydream about it during les/cheduled time
for daydreaming. 4) encouraging the child to make of his/her
daydreaming by using what he/she wrote in his/personal notebook
as ideas for his/her school projects, drawing ¢lasd creative writing

class.

Furthermore, thinking and creativity training pragmes help children to
learn and implement techniques and skills thateasential to every aspect of
their lives. For example, lesson tw@dnsider All FactorsCAF) from CoRT
(which is used in the current study) teaches obiildo "think more effectively

about a situation by looking as widely as poss#tlall the factors involved in

" This description is adapted from de Bono’s CoRiikimg lessons (1998) and also available at de
Bono's website: http://www.edwarddebono.com/Defphft
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that situation before coming up with an idea. Othse, they tend to think only
about the first factors that come to mind". Les$oar (Consequence and
Sequel C&S) is based on the assumption that "any actias either an

immediate, short, medium or long term consequelteome circumstances,
action has all these consequences, therefore kethiteeds to be aware of
these possibilities". This lesson, then, is to hsetpdents to forecast the
possible consequences of a decision or action twe. Impulsivity is a

hallmark of children with ADHD and they do need tmnsider the

consequence of their behaviours. Thus, these lsssaght help them to

overcome this difficulty. See appendix E for fudsgtription of CoRT lessons.
Lastly, creativity training includes activities de.brainstorming, analogies,
creative problems solving, and questioning techesfjuwhich might help

students develop the valuable skills that improvademic performance such
as the ability to transfer knowledge from one domtaianother (see Ritchhart,
2004; Sternberg, 2003; Sternberg and Williams, 1996
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CHAPTER FIVE

CONCEPT MAPPING

Introduction

In this chapter, the origins of concept mappind b discussed. The purposes
and applications of concept mappiriggarning, teaching and instructional

tools, cognitive/mind tools, and assessment tawiléalso be covered.

The Origins of Concept Mapping

In the early 1970s Joseph Novak and his colleagiweSornell University

presented concept mapping as a tool to represeowl&dge structures.
Concept mapping is based on Ausubel's Assimilafitveory. According to

Novak (1977, p. 76) Ausubel’'s theory of structurkmpwledge which focused
on prior knowledge and meaning as key factors amnieg is based on the
following key concepts or processes:

» Subsumption“new information often is relatable to and subabie under
more general, more inclusive concepts”. Thus, itthe process of
integration of the new information into the reletvaxisting knowledge
(Novak and Gowin, 1984, p.97).

» Progressive differentiatian“meaningful learning is a continuous process
wherein new concepts gain greater meaning as ndatioreships
(propositional links) are acquired” (Novak and Gowi984, p.99). Thus,
as meaningful learning progresses the meaningaaohaept increases and
become clearer.

» Superordinate learning A more general new concept relates to the
meaning of two or more related and less inclusieas (Novak and Gowin,
1984).

= Integrative reconciliation The learner “recognizes new relationships

(linkages) between related sets of concepts orgsitpns” (Novak and
Gowin, 1984, P.103). Since the new relationships farmed between
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various previously isolated concepts or ideasgsitikely that the new
learning breaks the isolation of concepts, dis@acgsconceptions, and
opens explanation of similarities and differencesMeen related concepts
or ideas (Ausubel, 1968; Ausubetlal, 1978; Novak, 1977; 1990a; Novak
and Gowin, 1984; Wandersee, 1990).

A concept is a regularity in objects e.g. "dog"esents e.g. "rain" designated
by a label. Concept maps are visual representatidnsoncepts and the
meaningful relationships that exist among or betwesdated concepts in the
form of propositions. Thus, concept maps are a faoin knowledge
representation (Mintzest al, 2001; Novak, 1990a, 1998; Plotnic, 1997). A
concept map consists of:

= Nodes to enclose concepts labels, so, each concepicipsed in a box,

circles, oval, or other shapes.

» Linking lines to connect the nodes that are related. The lpgta/een the
nodes can be one-way or two-way directional, batlthking line/s must
have arrows on either single or double-headed tat pat the relationship
expressed by the linking word/s.

» Linking word/s a word or phrase provides meaning to linkages by
describing the relationship between two connectatks.

» Labelled linesa labelled line is a linking line with a linkingord/s on it.

= Propositions a proposition is a meaningful statement congistiitwo or
more nodes connected with labelled line/s.

= Structure nodes and labelled lines must be organized inieaatthal
manner by placing the key/s concept and the broadgemeral, most
inclusive concepts at the top of the concept mapraare specific detailed
concepts below, near the bottom of the concept Mhps more inclusive
concepts subsume more specific concepts and a @on@p can be read
from top to bottom.

= Cross-links to show interrelationships among the nodes orferdiht
branches of the hierarchy.

= Examples to clarify the meaning of a given concept. Theg apecific
examples of events or objects and do not represmmtepts. Therefore,
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unlike concepts, examples are not enclosed in a @dmtes, oval, or other
shapes (Anderson and Huang, 1989; Bolte, 1999; &ghb 2001;
Gavrilovaet al, 1999; Mintzeset al, 2001; Novak, 1990a, 1990b, 1993,
1998; Novak and Carias, 2006a, 2006b; Novak and 1G&984; Novalet
al., 1983).
Given that concept mapping is a technique for Vizumy concepts and
propositions, it possibly will provide a schematiommary of learning that has
occurred after a learning task has been compldéedak and Gowin, 1984;
Novak, 1998). More importantly, a concept map waflect an individual's
knowledge structure in a given topic, subject, dionaa area under discussion.
Since a concept map represents how an individughitieely organizes
information, there are no two concepts maps exdledysame. Additionally, as
the individual's knowledge and understanding depel@ver time, his/her
concept map will also change over time (DabbagB120Figure 5.1 shows a
sample concept map about concept maps, and Figauighbws a concept map

showing key concepts in concept mapping.

The phraseconcept mapsas been used interchangeably with mind maps,
knowledge maps, graphic/visual organizers, and samavebs (Anderson-
Inman and Ditson, 1999; Clayton and Nordstrom, 198évak, 1990a).
However, Cafast al, (2003) distinguished concept maps from otherpimap
systems such as knowledge maps, mind maps, cagmtaps, and semantic

networks by

their theoretical basis in Ausubel’s Assimilatioredtning theory and
constructivist epistemology, their semi-hierarchimayanization, the use of
unconstrained and meaningful linking phrases, dmedway concepts are
defined (p.13).

An elaboration of these distinguishing charactesstan be found in appendix
C.

128



Chapter Five

\
: (lick on the icons underneath
% the concepts to browse
CmapTools CDI'ICEPt Mﬂpﬁ linked resources
.
| )| help to
Swer
* "Focus
Question(s)’
| neededto
Organized f_.n \
Hssocated |4~ e Kngwledge il are
Feelings
or Affect § \

comprised of

aldto \ necessary
4 for
" __. by r | \Teachmg "\‘
y v \\ " e payhe — l Persanal |
. e * Effective *
RPerc[ede Y * Leaming
eqularities Units of f
or Patterns | Hierarchically | Meaning ‘
/ \ Labeled | Structured |~y | »
" » \es C1H constructed o
’( \ ‘"“'7 ;ﬂh‘ alds Pe m \
: Interrelationships |
Bients || Objecs sfmbu|5| Wards | w Cfgﬂm ‘
(Happenings) || (Things) o ' bml‘een

ez’
‘ with

Figure 5.1 Concept Map about Concept Maps
Adapted from: Institute for Human and Machine Cognition.
http://ihmc.us/

129

IS—-_______+

needed
to see

Context |
ependent

Different

Map Segments |



——anb
Words ——wnbe__,

Symb()ls —can be

Perceived «——
Regularities

|

in

AN
\

2 eg.

]

Reining ~ Dog
Explosion Man

CONCEPT

_—1 LABELS

for

o ssored
Relationships .

dare

Claims

are

Knowledge

CONCEPT MAPS

have

to form

are

have

LINKING
WOIRDS

to form

are stored

N\

Cognitive

Structure|

achieved by

Learning

Chapter Five

RN

0

.

[TIONS

N
@

represents

MERARCHY . OTeX
dependent

from

Most Most
General mportant
Most Least

related to

cnbe  canbe

Rote. Meaningfu

Figure 5.2 Concept Map Showing Key Concepts in Corpt Mapping
Adapted from: Novak (1991, p.49)

130



Chapter Five

Purposes and Applications of Concept Mapping

Concept mapping could be used for several purpssel as brainstorming,
taking notes, designing a complicated structurd, raagotiating complex ideas
(Plotnic, 1997). For an educational intention, @ptcmapping is widely used
in a variety of educational settings such as sedeaching, teacher education,
programme evaluation and planning, evaluation ofdesstanding and
conceptual change, and diagnosing misunderstanthmgman and Egan,
1998). The main applications of concept mappingdaocational contexts are

briefly discussed in the following subsections:

Learning, Teaching and Instructional Tools

It is more likely that children who find memorisati easy will choose to learn
by rote memorization with little interaction withrqvious knowledge. On the
other hand, children who find memorisation difficwbill choose to learn
through meaningful integration of new concepts imieviously existing
cognitive structures. Some might argue that childrave no choice over their
learning, simply because schools' curriculum arsthang methods used by
teachers might force them to learn by rote memtagaln school contexts,
therefore, this argument is obviously applicablentost children. However,
there are some children who were born with greatnamg and auditory
capacity (see Guilford's model die Structure of IntellectSOI, in chapter
two). Those children are more comfortable with iéag by rote memorization
because their learning style makes processing rmrdton meaningfully
(through integration of new concepts into previgusxisting cognitive

structures) difficult.
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The current researcher does not advocate universallearning, rather she
argues that just as some children find memoriziiificdlt there are other
children who find memorizing easy and might chodeelearn by rote
memorization. For those children, therefore, teelshould consider two
things. First is the child's ability. The curreasearcher, although she has been
unable to locate any brain research or empiriaadysto prove it, believes that
memorizing some pieces of good writing (e.g. nareaand poetic) might help
children to improve their listening and languagdit@ds. Children with great
memory and auditory capacity might benefit from amting their natural
abilities in many ways such as through theatregoerédnce of narrative and
poetic texts. However, the current researcher lagd@ves that in schools the
time allocated for practising and celebrating tmghims of literature should be
little and also limited to homework, in order tlitatioes not consume much of
the classroom time. Second and more importantlgchers should assist
children who have great memory and auditory capait understand that
learning a new concept by memorizing the concept&finition is
representational learning, and that the child sthaubkes further efforts to
learn the concept meaningfully by relating the &pts and propositions of the
definition to relevant and prior knowledge whiclhrealdy exists in his/her

cognitive structure.

Teachers are able to encourage, help, and leatheaitl students to choose
powerful and meaningful learning approaches by qugeaching strategies
which can empower students to take charge of their learning in a highly
meaningful fashion (Ausubel, 1968; Novak and Govii@84; Novak, 1998).
In this section the current researcher argues tbatept mapping is an
appropriate strategy to teach children how to leaeaningfully. As argued in
Ausubel's theory, meaningful learning is individaald requires association of

newly learned concepts with what the learner alydambws. Concept mapping
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focuses on the individual student’s discovery ohmeg (Ausubeét al, 1978;
Boxtelet al 2002; Cliburn, 1990; Tergan, 2004). More spealfig in creating
a concept map, children are able to structure quragsing their perspective
rather than someone else’s. They draw their mam upeir relevant prior

knowledge (Novak and Gowan, 1984).

Concept mapping, via illustrative language labededuto construct concept
and propositional relationships, can help childtenrecognize information

which they have understood previously. It mightoalelp them to identify

recognizable gaps in their understanding of a @aer domain of knowledge
(Hyrle, 1996; Novak and Gowin, 1984; Novak and Hehfrry, 1990; Roth

and Bowen, 1993). Additionally, concepts in a cqtcmap are structured
hierarchically which reflects the hierarchical amdogressive nature of
knowledge as illustrated in Ausobel’'s theory. There concept mapping
helps students organize their cognitive framewarite more powerful and

integrated patterns which might lead to consisteigrarchical, and coherent
knowledge structures (Gavriloed al, 1999; Novak, 1998).

Concept mapping is a method that may also aiddilititing active learning.
The process of creating a concept map might allbwhéidren to participate
and to make use of their prior knowledge (Gold @uhffee, 1998). Irvine
argued that “concept mapping not only facilitatesamingful learning, but
makes the learners into active processors of irdtion rather than passive
listeners” (1995, p. 1178). Horton and colleaguasher argued that concept
mapping, as an instructional strategy, can be tsedtively engage children
in learning activities. The above argument was suggd by findings of meta-
analysis findings. These findings revealed thatceph mapping as an
instructional tool significantly improved childrenachievement and attitudes
(Hortonet al, 1993).
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Concept maps by teachers can be used to help ehitdrunderstand what is
being taught. Likewise, concept maps by childretp lteachers understand
what is being learned. Moreover, teacher-made dandest-made concept
maps can be used to exchange their views on aplartitopic being studied,
to discuss meanings, and to point out any miscdrmep (Anderson-Inman
and Ditson, 1999; Novak and Gowin, 1984).

As a study strategy, concept mapping can be “aabddulearning technique
that helps children to visually organize their urstiending of the subject”
(Aidman and Egan, 1998, p.277). Concept mappinghtmégsist children in
translating ideas from a text into a visual repnéson which displays whole
relationships of content ideas. Thus, concept nmgppian help children to
understand how a text is organized (Guastetlal, 2000; Novak and Gowin,
1984, Kirschner and Gerjets, 2006).

As a planning tool, concept maps can be used asffantive tool by both
students and teachers. Students can use conce asa@ study aid in
organizing thoughts, planning time, planning reslegrapers, group writing
projects, and examining their understanding of atemt area under study.
Similarly, teachers can use concept mapping to rezgacurriculum plans,
create lesson plans, and adapt instructions toestisd needs by assessing
concept maps made by students (Anderson-Inreairgl, 1998; Dabbagh,
2001; Zipprich, 1995).

In concept mapping technique information is dispthyvith categories related
to a core concept and the relations between caonceptesented hierarchically
and visually. By using concept mapping studentshinigse prior knowledge
and experiences to increase or expand their kngelgétdrough vocabulary

development and discussion. Therefore, concept mg@pmhas been
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recommended as a useful technique to advance Viacghilevelopment and
reading comprehension (see Cleland, 1981; Clewadl Haidemos, 1983;
Heimlich and Pitelman, 1986; Johnson and Pearsi84;1Schwab and Coble,
1985; Sinatraet al, 1984, 1985).

Writing is frightening for most students either hese their lack of knowledge
about their subject makes idea generation diffioulbecause when they write
they cannot get their ideas together and conceppimg can help ease and
overcome this barrier (Liet al, 2004; Novak and Gowin, 1984; Scardamalia
and Bereiter, 1986). Concept mapping, it has begueal, assists students to
“map out” their ideas. Concept mapping also migtitstudents in constructing
sentences and paragraphs by simplifying informati&md recognizing
important relationships between concepts and paphgrin the text (Avergt

al., 1996; Margerum-Leys, 1999; Pehrsson and Dent@98). Chiangmai
(1998) found that writing through concept mappind énhance students'

achievement compared to writing through a tradélanethod.

Empirical research on the effects of using coneceppping (e.g. Aidman and
Egan, 1998; Anderson-Inmaet al, 1998; Averyet al, 1996; Bakkeret al,
1997; Blairet al, 2002; Boyle and Weishaar, 1997; Bulgreinal, 1988;
Chiangmai, 1998; Clayton and Nordstrom, 1987; Ql&al981; Clements-
Davis and Ley, 1991; Clewell and Haidemos, 1983 2aah, 2001; Diminet
al., 1990; Gallegeet al, 1989; Gardill and Jitendra, 1999; Gavrilostaal,
1999; Guastelleet al, 2000; Gurneyet al, 1990; Heimlich and Pitelman,
1986; Idol and Croll, 1987; Margerum-Leys, 1999; itague and Bos, 1986;
Morin and Miller, 1998; Newbt al., 1989; Novak, 1990a 1990b, 1991, 1993,
1998; Novak and Gowin, 1984; Pehrsson and Denr@98;1Plotnic, 1997;
Reyes et al, 1989; Roberts and Joiner, 2007; Scandkinal, 1996;
Scardamalia and Bereiter, 1986; Schwab and CoB&H;ISinatraet al., 1984,
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1985; Sturm and Rankin-Erickson, 2002; Zipprich930found that students
with various characteristics (e.g. learning digghilmental retardation, and
low achievement) who were taught through conceptmmg strategies learn
significantly better than students taught througlditional methods. It is worth
mentioning that only a small percentage of studentls learning disabilities

experience difficulty with visuospatial functioninglirk et al, 2000). From

the evidence in the literature in this sectionreéfare, it would appear that
concept mapping may be an appropriate tool for sup and enhancing the
teaching, learning and instruction of learners wibHD. The relationship

between concept mapping and learners with ADHDeigetbped further in the

next section.

Cognitive/Mind Tools

Enhancing the cognitive powers of individuals dgrithinking, problem
solving, and learning is the purpose of using angoge/mind tool (Gavrilova
et al, 1999). Concept mapping, according to Novak anowi®, was
“developed specifically to tap into a learner’'s gibige structure and to
externalize for both the learner and the teacheetwhat the learner already
knows” (1984, p 40). Jonassen and Grabowski detl#tat concept maps
explain how prior knowledge is interrelated. Thégoacalled the relationships
between ideas in a knowledge domain the structuralledge. In addition,
Jonassen and Grabowski asserted that visual repaéisas of concept maps
allow learners to gain an overview of a domain abwkledge (as cited in
Plotnic, 1997). Concept mapping is considered dlpm-solving tool which
can help learners to generate alternative solutnsoptions (Plotnic, 1997,
Okebukola, 1992).
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There are many different cognitive theories (emformation processing
theory, schema theory, connectionist models ofkthgy and non-linear
dynamic models), but the main purpose of each einthis to give an
explanation of how a human mind works cognitivelyere the current
researcher will argue that the common main featofethese theories which

support the use of concept mapping as a cognitiveatre as follows:

Attention: The first principle in any cognitive theory isathin order to learn
students must attend to the relevant informatiorrisfdll, 1994). The
procedure of creating a concept map pulls childtewards building
connections (links) among concepts. Subsequendy #re required to pay
attention to every concept they wish to map whte could assume, helps
them to focus on the relevant information (Novakl &afas, 2006a). If it is
the case that concept mapping helps children toagtaytion and focus on the
relevant information, then the current researcmicipates that a child with
ADHD who usually has great difficulty with sustathand vigilant attention
(Hooks et al, 1994; Milichet al, 1982; Zentall, 1985) might benefit from

using concept mapping to improve his/her attendiboitity .

Schemas A schema is a data or knowledge structure foresgmting the
general concepts stored in the memory. There #fiereht types of schema or
knowledge representations (e.g. declarative knoydedrocedural knowledge,
and structural knowledge). Declarative knowledgeo(king what) involves
knowledge that student can talk about. Proceduraidedge (knowing how)
involves knowledge that student can do such asicrgs street (Dillon, 1986;
McNamara, 1994; Phye 1997; Rummelhart, 1980; Rummanebnd Norman,
1978). According to Dabbagh (2001) concept mappsgists students in
producing structural knowledge (knowing why) whibklps them think in

meaningful way by enhancing the relationship betweéeclarative knowledge
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and procedural knowledge. The current researchguear that concept
mapping might represent schemas by placing prapaosi{a proposition is the
smallest unit of knowledge that can be expressedi@sls, and in concept
mapping is used to judge the validity of the relaship between two concepts)
in relation to other propositions thus forming netis. Additionally,
representing schemas in the form of maps allowsthema to be uncovered.
Therefore, children may be able to see a cleactung of their thinking (Ruiz-
Primo, 2000).

Although the learning styles of children with ADHBDay vary, most of them
prefer visual learning (Barkley, 2006b; Brown anda®, 1977; Gordon, 1979;
Milich and Kramer, 1985; Rapport al, 1986). The current researcher,
therefore, proposes that a child with ADHD mightlerstand and capture the
concepts more readily through concept maps whioksgnt information

visually.

Meaningful encoding Organizing information into chunks and units help
students makes a meaningful encoding (Gagne, 1@§®ssberg, 1980;
Tulving and Thompson, 1973). Through mapping a ephanap students
create chunks and units which help them store mm&dion in the long-term
memory (Armbruster and Anderson, 1981; Novak anda8a2006a). Since
the vast majority of children with ADHD are chamxited as experiencing
high levels of impulsivity due to their poor susil attention ability (Barkley,
2006b; Brown and Quay, 1977; Gordon, 1979; Miliaid &kramer, 1985;
Rapportet al, 1986), the current researcher anticipates thatill with
ADHD might benefit from using concept mapping tkeamore control over
his/her impulsivity by spending some time thinkimgw to create groups and

sub-groups of related concepts in a concept maig.might help children with
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ADHD to encode information meaningfully which mightturn lead to better

and more meaningful learning.

Retention and retrieval of information: Retrieval of an item from memory is
based on activating its internal representatioreréfore, the activation of a
neural node passes through the links to other niodéne network. As long as
the node is the focus of activation the node iswce of activation. Distance
in the network and shifting focus decay the actorabf the node. Concepts
associated with many other concepts or which haweemmeaningful
understandings are more active and are retrievsigrfahan other concepts
(Pressley and McCormick, 1995). The current researargues that children
(including those with ADHD) who use concept mappiteghniques might
develop an efficient activation and a better recélinformation from long-
term memory. The ground of this argument is thebr@cept map is a network
of concepts which are cross-linked, and also ompmhiand connected
hierarchically. This should allow children to sesdations among concepts,
ideas, and categories which might assist them itivaaimg their prior
knowledge (Novak and Heinze-Fry, 1990; Pressley EtaCormick, 1995;
Sturm and Rankin-Erickson, 2002). Activating thaldid prior knowledge
through concept mapping techniques should make rataaeling and

retrieving information much easier and more effitie

Patterning and paralleling: The human brain, it has been argued, seeks to
make sense by perceiving and generating patterean(imgful organization
and categorization of information) and resists hgvisolated, meaningless
pieces of information imposed upon it (Bruer, 19€@2ine and Caine, 1997;
Glieck, 1987; Newell and Simon, 1972; Numela andsddgren, 1988;
McClelland and Rumelhart, 1986; sylwester, 199%) human brain has also

been likened to a parallel processor which can raococodate schema from
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many different memories at the same time. AccordmgCaine and Caine
(1995) this principle can be put into practice tlgb thematic teaching. This
implies that every experience contains within ie teeeds of many, and
possibly all, disciplines. One obvious way thisiont might be helpful to

teachers is to encourage them to teach their stsitlough thematic teaching.
Thematic teaching might assist children in relatfighe information taught in

the classroom (Caine and Caine, 1995). Concept imgppay be a valuable
method of achieving thematic teaching as childramd relate and connect all

the information and ideas learned in different sabgreas in a concept map.

Holistic: Learning can also be conceptualised as a collecthaistic
understanding of ideas and how the whole relatedbha@arts (Glieck, 1987).
Hyrle assumed that concept mapping is “one wayescdbe how a system
functions and when innovative thinking in one parthe system has an effect
on the total system” (1996, p. xi). Hyrle's assuompseems to stand up well.
Concept mapping might assist children in develognogjstic understanding
through placing more general concepts at the topnaore specific ones at the
lower levels of a concept map. Thus, informatiordisplayed hierarchically
and visually which might aid holistic understandwfgthe core concept via its

relations with other concepts.

Chaos Learning, it has been argued, in humans changes time in a
nonlinear dynamic manner to accommodate new idé#isck, 1987; Guess
and Sailor, 1993; sylwester, 1995). If the argumtiiat our learning is the
outcome and reflection of our mind's journey frotra@s to equilibrium is
valid and applicable to everyone (including childngith ADHD and highly
creative children who have been characterised &yltility of finding order in
chaos, see chapter four), then the current ressaratgues that concept

mapping might aid our mind's journey. The procdssreating a concept map
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requires children to connect different aspectshefrte and find relationships
between concepts in different sections of the midps, concept mapping
might provide children with feedback and help thiendevelop understanding

in the knowledge domain through renewed meanirapotepts.

Based on the above, one might conclude that thefusencept mapping as a
cognitive tool is supported by cognitive theoriggdditionally, results of
experimental studies also supported the efficiefaysing concept mapping as
an appropriate cognitive strategy. For example,agdsen and colleagues
affirmed that concept mapping facilitates the depaient of representation of
domain knowledge. They stated that higher orderkthg depends on well-
organized, domain-specific knowledge and concepppimag is predictive of
different forms of higher order thinking, such asolgem solving and
reasoning. Concept mapping also can help transkeset skills to a set of
similar problems (Jonassen al, 1997). Okebukola (1992) concluded that the
students engaged in concept mapping were better tablsolve biology
problems. In a study of three experiments, Derlesatsand colleagues (2007)

found that concept maps also improved dynamic think

A key theoretical hypothesis underlying the pressmty is that creativity
training programmes (e.dCoRT) might promote metacognition and higher
order thinking skills, and since concept mapping baen considered as a
cognitive tool, then concept maps following creiivtraining should reflect
the improvement, if any, in the children's metadtign through the
complexity of their concept maps. Apparently tharthe present study, it will
be valid to use concept mapping as a measuremanfrtas will be discussed

in the next section.
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Assessment Tools

Concept mapping has been seen as an externalipgdseatation of the
learner’'s knowledge (Anderson-Inmanal, 1998; Anderson-Inman and Zeitz,
1993, 1994; Dabbagh, 2001; Plotnic, 1997). Conomgyps, therefore, may be
considered as one valuable assessment and diagtmdti Teachers may be
able to use concept mapping to evaluate student®rstanding. They also
may be able to use concept mapping to diagnoserasgonception that their
students may have on the topic or unit the studeaie learned or are engaged
in (Anderson-Inmanret al, 1998; Anderson-Inman and Zeitz, 1993, 1994,
Dabbagh, 2001; Plotnic, 1997).

A significant correlation between students' perfange on concept mapping
and on conventional tests, such as multiple-chevauations was affirmed by
Stoddart and colleagues in their review of therditigre on concept mapping
(Stoddartet al, 2000).

Furthermore Ruiz-Primo and colleagues assertedctiratept mapping do not
only evaluate most of the aspects of learning tbatventional tests assess but
also measure other aspects of learning which malybeelifficult to measure
by conventional tests. For example, declarativertedge can be measured by
a multiple-choice test but structural knowledgefas too complex to be
assessed in the way declarative knowledge is meddiRuiz-Primo, 2000,
2004; Ruiz-Primeet al, 1997).

Markham and colleagues emphasized the validity siigi concept mapping

technique as a research and evaluation tool. Tia¢sdsthat:

concept map offers an opportunity to significanbipaden the range of
evaluation practices in current use, which may Wellthe most important
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single step [teachers] can take to encourage mgfahitearning” (1994,
p.100).

However, Novak and colleagues reported low coriglat between students'
scores on concept maps and on conventional tesksasischolastic aptitude
tests and final course grades (Nowdlkal., 1983). In this regard, Markham and
colleagues explained that the low correlations rebin the study of Novak
and colleagues might be due to the difference batwanowledge acquired
through rote and meaningful learning modes andattie of most conventional
tests to differentiate between the two forms (Marktet al, 1994, p.92). A
further consideration of the result given Bgpvak and colleagues is presented

below.

Based on his experimental study, Otis (2001) dovilé6 maps of students in
the medical school into "good" maps which had clegers with many valid
links and "poor" maps which had simple layers wétv valid links. He then
compared the scores of concept maps with the stsidemal course scores.
Otis found that 75% of these maps were good andteunleby students who
were average in their academic performance. Mopoitantly the other 25%
which were poor maps were created by students vtherescored high or low
in the final course exam. Otis explained that aceph map is a personal
creation by the student and an outside reader maynaerstand the map.
Thus, "the strength of [aJconcept map is not whatansferred to paper but the
amount of information the selected nodes sparkhénrind of the students"
(p.142). Therefore, students who scored high sconethe final course exam
used their "poor" maps as a set of keys to helmtbpen their memory and
activate a large body of both knowledge and undedihg (Otis, 2001). This
explanation by Otis may also possibly clarify tlogvIcorrelations reported in

the study of Novak and colleagues between conceyisrscores and most of
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the conventional tests (which usually measured thdd's declarative

knowledge obtained through rote learning) scores.

Although a number of studies have supported thiabiéty and validity of
using concept mapping as an assessment tool, niodiese studies also
affirmed that further research is required. Mor@amantly, these studies used
a variety of methods of scoring and different stylef concept mapping
techniques such as construct a map or fill in a (Adggayaet al, 2005; Bolte,
1999; Cafast al, 2003; Chunget al, 2006; Clarianat al, 2006; Conlon,
2006; Gouliet al, 2004; Gul and Boman, 2006; Liu, 2004; Liu anaddthey,
1996; Liuet al, 2005; Osmundsoat al 1999; Ozdemir, 2005; Ricet al,
1998; Ruiz-Primo, 2000; Ruiz-Primo and Shavels@®961 Ruiz-Primoet al,
1997; 2001a; 2001b; Shavelsemn al, 1993; Thomson, 1997; Walker and
King, 2002; Westet al, 2000, 2002; Yinet al, 2004, 2005). The current
researcher, therefore, believes that concept mgpmight assist teachers in
assessing the level of the understanding and legroif their students.
Teachers can use concept mapping to measure sothe sbme aspects of
learning that conventional tests assess. Theyasause concept mapping to
measure other aspects of learning which converltitests might fail to

evaluate.

In the present study concept mapping was seledat measurement tool to
assess changes in metacognition for two reasarss; fiue to the promising
findings in a previous study by Russell and Meika(hp94) in which they

affirmed that creativity training did develop stati® metacognitive skills and
that the developing of metacognitive skills wasdeviced by the complexity of
the maps produced by the students in the experahgrup compared to the
maps produced by students who did not receive igigatraining (p.298).

Second and more important, as argued previouslghmpter one, concept
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mapping might reflect the enrichment in childrenteativity which might
result from creativity training. Concept mappingshbeen seen by some
researchers (e.g. Goldstein, 2001; Hill, 1994; Blissnd Meikamp, 1994;
Novak and Carfas, 2006a, 2006b; Nowkal, 1983; and Otis, 2001) as a
creative activity which could foster, reflect, amdeasure creativity. The
current researcher, therefore, hypothesizes thédreh who will be given
creativity training might create more complex cagrtcemaps through
integrating information related to a key concept aoncepts in different

sections of the map.

Conclusion

From the moment Novak presented the concept mapearmique, it has been
an interesting research topic for researchers fiearly every discipline (such
as political science, business, medicine, nursirgplogy, physics,
mathematics, statistics, engineering, computingyclpslogy, art, and
education). For example, in 1991 thaurnal of Research in Science Teaching
devoted a special issue to concept mapping, andldhenal of Interactive
Learning Researclalso reflected researchers' attention to thisriigcte as a
research topic by publishing a special double issmeconcept mapping in
1997. Unfortunately, to date, the field of credtivand ADHD has received
very little attention from concept map researchei®vever, many researchers
have confirmed that the concept mapping techniguesther on paper or
computer, with small group or whole class situaijois beneficial in both
learning and teaching. It is also useful to stuslémespective of whether they

have learning problems or not.
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CHAPTER SIX

REFLECTION ON CREATIVITY, ADHD, AND CONCEPT
MAPPING

In this chapter there is a reflection on the litera presented previously about
creativity, ADHD, and concept mapping. The assartibhat research on
creativity among children with ADHD is slight ansl a justifiable area for the

present study will also be highlighted.

In order to locate the greatest number of relatadiss to the present study,
the researcher conducted a computer search usnipltbwing computerized
data bases:

= Australian Education Inde¢AEI)
http://www.dialogatsite.com/webcd/AtSite Ext.dll? $uib

= British Education IndeXBEI)
http://www.dialogatsite.com/webcd/AtSite Ext.dll? $uib

= Educational Resources Information CenteRIC) http://www.eric.ed.gov/

» ProQuest Dissertations & Thes@RQDT)

http://proguest.umi.com/pqdweb?RQT=306&TS=1203098hentld=2
9134

By the use of the key word/€dncept mappindyg "creativity', and "ADHD",
the search yielded these results which summarizedabular form as follows:

Table 6.1 Literature's Data Sources

Key word/s AEI BEI ERIC PQDT
Creativity 979 691 10348 6687
ADHD 162 44 1561 1817
Concept mapping 232 218 1165 356
Creativity, ADHD 0 0 13 0
Creativity, Concept mapping 0 0 16 13
ADHD, Concept mapping 0 0 0 1
Creativity, ADHD, Concept
mapping 0 0 0 0
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From data presented in Table 6.1 it might be realslento say that these
concepts (creativity, concept mapping, and ADHD) reveresearched
intensively, yet, the area of creativity among vndiuals with ADHD is greatly
lacking in research. Additionally, concept mapptaghnique is rarely used as
a research topic in both creativity and ADHD. Tha af the present study is
to investigate the effects of creativity traininthg CoRT thinking lessons
upon the creative ability of students classifiethwADHD as measured by the
ability to develop complex concept maps. Theseetlmencepts (creativity,
concept mapping and ADHD) which this study considee very complex and
never explored together before. To the researcheosviedge, there is no
academic work done to investigate the effects afigusreativity training on
creative ability of children with ADHD through cosat mapping technique.
Therefore, in the following discussion the researaohill put these concepts

together when it is possible and appropriate.

Creativity, as mentioned in chapter two, has bemkléd and recognized
differently by a large number of theorists throughdiversity of research
methodologies. Despite differences they all coneludnsurprisingly, that
creativity is an important quality for everyonehave. They also considered
creativity training as a good activity, and thailadfen might benefit from

developing their creative thinking skills.

In regard to creativity among children with ADHDorse researchers and
professionals in the field of ADHD reported thaildfen with ADHD might
have creative personalities. One obvious explanatfahis is that ADHD and
creative behaviours may overlap. In other wordstelare some characteristics
(such as risk-taking, energetic, attracted to rngvehnd complexity,

argumentative, resistant to authority, demandingooperative, may not do
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well in groups, spends time day dreaming, forgetbareless, sloppy with
details, egocentric, moody, sensitive, temperanentpatient, impulsive, and
overactive physically or mentally) which are commacharacteristics of
creative children and also a hallmark of childrenhwADHD. The current
researcher (as mentioned in chapter four) beli¢hvas children with ADHD
and creative children may behave similarly but ¢hese, character, and the
reason behind the behaviour might be different. fidsearcher also believes
that not all of the above characteristics will apfad all children with ADHD
nor to all creative children. Thus, the existenéehe above characteristics

does not necessarily guarantee the existence oflADtreativity.

Since children with ADHD have common charactersstgth creative children
and creativity training programmes are designéelaelp children to understand
their personality, then creativity training migh¢lh children with ADHD to
understand their negative qualities (e.g. daydregmisensitivity, and
impulsivity) as part of their character and indivadity. This might help
children with ADHD to reform and modify these nagatqualities in a more
acceptable form to their environment. Creativitgirimg, in that case, might
help children with ADHD to achieve more successiull happier relationships

with their parents, teachers, and friends.

The above characteristics might create more daiplpms for children with
ADHD. Since one important objective of any credgitraining programme is
to teach children the skill of generating more tiwea solutions to solve
everyday problems, one may suggest that creatitrdyning might help
children with ADHD in solving daily problems, anlat they should have the
chance to be educated and prepared to think aral/belneatively.
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Concept mapping has been related to creativitytlfen sense that concept
mapping is an activity which could foster, refleand measure creativity).
Creative behaviour might result from generalizinghemas from the
individual's past experiences which provide a bé&sisperceiving problems,
retrieving needed information, restructuring thest@k, and adding to the
general schema. In a similar way, mapping a conegt - which focuses on
the individual's discovery of meaning - requireg thssociation of newly
learned concepts with what the learner already knolhus, in creating a
concept map, an individual structures conceptsgulsis’rher perspective rather
than someone else’s. He/she draws his/her map bdner relevant prior
knowledge. The process of creating a concept magpoesrs the learner to
take charge of his/her own learning. The indivitkiglersonal awareness of
how much control he/she has over his/her own legrmmay increase the
individual's awareness of internal control and leadeeper levels of cognitive

engagement which can lead to creative behaviour.

Since concept mapping has been seen as an extechadipresentation of the
learner’'s knowledge (see Anderson-Innmetnal, 1998; Anderson-Inman and
Zeitz, 1993, 1994; Dabbagh, 2001; Plotnic, 1997 xain be considered as a
valuable assessment and diagnostic tool to as$esgyes in metacognition.
Thus, concept mapping can be also considered astable instrument for

measuring creativity.

Gender differences in the above three conceptsat{eity, ADHD, and
concept mapping) will be presented in the next gra@hs. The current
researcher has chosen to discuss the gender difesdo present a general
picture of these concepts. The current research@oi trying to imply that

females or children with ADHD are disadvantagedfdet, she believes that
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every one (female/male, with/without ADHD) couldhamce his/her creative

abilities and should have the chance to do so.

In regard to the gender differences in creativitigny studies have arrived at
very different results. Nevertheless, most cretisesearchers have found no
differences between the scores of males and fenmlesreativity tests. In
1965 Torrance reported that, whether on verbal o@n-verbal creativity
measures, he did not find significant gender diifees. Michel and Dudek
(1991) also used TTCT and arrived at very simiksuits to that of Torrance.
Results of a more recent study confirmed that gaificant relationship was
found between gender and creativity (Matad al, 2007). Baer (2007)
reviewed more than 80 studies and found that muaa half of these studies
reported no difference, two-thirds of the otherngoréed that females scored
higher than males on creativity tests and one-tlebrted that males scored
higher than females on creativity tests. More ingoaity, in respect to the
benefit from creativity training - which the presestudy addresses - meta-
analysis studies (e.g. Ma, 2006; Mansfieldal, 1978; Scottet al, 2004a,
2004b; Torrance, 1972) reported that creative tadsliof both gender can be

enhanced by training.

In 1902, Still observed that the majority of chddrwith ADHD were boys. He
also believed that this did not happen by chanceday, most ADHD
researchers have found (with ratios of 3:1- 6:1)HADis more frequently
diagnosed in boys which led some to believe thaHBOs found primarily in
boys (Barkley, 2006b; Batsche and Knoff, 1994; Nemuet al, 2001; Quinn
and Nadeau, 2000). Thus, it is more likely thalsgivill not both be identified
and/or treated. ThAmerican Academy of Pediatri¢8AP, 2004) highlighted

this issue as follows:
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The fact that many more boys than girls are diagdosith ADHD - at a
ratio of approximately 3:1 - has led to the mistakeelief among many
parents and teachers that ADHD is a “boys” disottiat rarely occurs in
girls. This belief, along with the fact that girtge more likely to have
inattentive-type ADHD that tends to be overlookattirely or does not
attract attention until the child is older, meahattgirls are less likely to be
referred for evaluation and to receive the treatnteay need. Even when
diagnosis and treatment have been obtained, gitls ADHD are further
disadvantaged by the fact that most ADHD reseasctiate has focused on
boys, and little is known about potential differeadetween the genders in
the development to the condition over time or respoto medication and
other forms of treatment. (p.13)

Although the main symptoms of ADHD in females ammilsr to those in
males, Nolan and colleagues (2001) found that comgpao males with
ADHD, females with ADHD tended to be diagnosed witattentive subtype.
Additionally, Newcorn and colleagues (2001) repodrtinat females with

ADHD, in general, were less impaired than malefWwbDHD.

Given that most of the research on ADHD has focusedoys - as stated
previously - Quinn and Nadeau affirmed that furthesearch is needed
regarding gender differences and ADHD. In theirdgor

Although we have come along way in the last dectmeard a better
understanding of girls and women with ADHD, theeenains much to do
and many avenues yet unexplored. Two issues raguimmediate attention
are the establishment of diagnostic criteria fatsgand women with ADD
without hyperactivity, leading to better incidendgures. In order to
accurately assess incidence, rating scales willd niee examine gender
selection bias. Scales that focus on hyperactimipulisivity or externalizing
behaviors will miss the majority of girls but espdly those with ADD
without hyperactivity. The development of self-nati scales for girls is
critical to more accurate diagnosis and incidenggorting.... Girls with
ADHD also have low self-esteem and poor peer watati These conditions
combined with impulsivity place girls at risk fonprotected sex and teen
pregnancy. Does this also lead to an increasexuadlg transmitted diseases
in girls and women with ADHD? Are they at grateskrifor suicide and
suicide attempts? Are girls and women with ADD ®HD presenting with
eating disorders? How do poor social skills imparcgirls and women with
ADHD? Do women with ADHD have a higher incidencedoforce? Many
qguestions seeking answers. Many women and girlsirgg®ur knowledge,
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understanding, and help. What can we do to adsesh tin their quest for a
better life? (2000, p. 224).

In their Meta-analysis study Hortoet al. (1993, p. 107) failed to answer
"whether concept mapping as an instructional tcad klifferent effects for
male and female students" because most studiewti@ddress gender. Horton
and colleagues find only one study by Jegestehl (1989) in which they
affirmed that, among 51 Nigerian students, concegpping reduce students'
anxiety towards the learning of biology, but maldemonstrated better
achievement than females. However, Okebukola (189®&rted mixed results
for gender in the use of concept mapping as a enotslolving skill in science,
but the females who get training on using conceggping outperformed those

in the control group.

On the basis of the above discussion on gendegrdiites, it is evident from
the literature that the benefits from concept magpstrategy or creativity
training are not related to the child's gender. sThilne current researcher
suggests that every child should have the oppdytdaidevelop and nourish

his/her learning skills and creative thinking aksk.

To conclude, the literature is consistent aboutitiygortance of creativity to
every individual and every community. The literagtwualso affirmed that all
people are creative to some extent and that cigati®&n be measured as well
as taught. Furthermore, the literature highligihts tmportance of creativity
training for everyone, and that creativity trainimgay enhance creative

thinking and behaviour.

Lastly, from reviewing the literature, it is sufient to say that creativity
among children with ADHD is an area sorely lackingesearch. Therefore,

filling a small space in the large gap that existknowledge of creativity
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among children with ADHD is a major aim of the mest study. More
importantly, the researcher hopes that informagamed from this study will
benefit children with ADHD through the understargliof their creative
thinking. Thus, the purpose of the present studg explore whether creativity
training the CoRTthinking lessonscan increase the complexity in concept
mapping produced by children with ADHD who are tbuand fifth graders.
The following chapter introduces the proceduretofetd in conducting this

study.
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CHAPTER SEVEN

METHODOLOGY

Introduction

The aim of this study is to explore the effectscoéativity training upon
concept mapping performance of children designatethiaving ADHD. This
chapter outlines the procedures adopted to acliev@im. The chapter begins
with a description of the participants of the stud&nd the method of
participant selection. Next the experimental deswhbe discussed, followed
by a description of the procedures of data colbectiThe chapter concludes

with a discussion of the instrumentations usedhis $tudy.
Participants

Sixty four girls ranging in age from 9 to 10 yearsre sampled from twenty
four public primary schools located in Riyadh, ¢abpof the Kingdom of Saudi
Arabia. In the Kingdom - for a cultural reason mides are separated in their
education from males, therefore it was difficult toclude boys. All
participants in this study were fourth and fifthade students who were
identified as having ADHD, having been diagnosecbating to DSM-IV-RT
criteria as expressed in Taldes (see chapter three). The participants were of

Saudi descent and came primarily from middle sammoemic backgrounds.

The study required approval of the Ethics Committéethe University of
Glasgow Glasgow, Scotland; and theenter of Care for Talented Female
Students(CCTFS), Riyadh, KSA. The director of the CCTFSeodd her
support to carry out this study in their schoolsdistributing a memo to all of

the creativity and talent teachers in all of themary schools in Riyadh city.

154



Chapter Seven

The memo introduced the study and requested tesictwmperation pertaining
to the study. Further, she approved the holdingeétings in the CCTFS.

Creativity and talent teachers who hold bachelgrekes in Special Education
in the field of Creativity and Talent, and had tauthe creativity class for at
least two years, and who had the desire to paatiein this research were
asked to attend a meeting with the researcher.nQuthe meeting, the
researcher explained the purpose and proceduhe attidy to the teachers and
gave them the opportunity to ask questions abausthdy. At the time of the
meeting, teachers were asked to sign the consent(bosample of the consent
form attached in appendix F) and provided the mebes with their school
details such as school name, principal name, andddress. The total number

of creativity and talent teachers who participated twenty four.

Participants were selected by the class teachessigUthe information
provided by creativity and talent teachers, theeaesher communicated with
the class teachers through the principals who ctedathe class teachers to
inquire about fourth and fifth grade students (Wiaal been diagnosed with
ADHD) to participate in the study. The class teash@ovided names of the
students to the principal, who in turn contacteel plarents. Students' names
and addresses were released to the researchertlmmgarincipal received
verbal permission from their parents. Both theslaachers and the researcher
wrote a letter to the students' parents invitingntto a meeting with the class
teacher, creativity and talent teachers, and teeareher wherein the purpose
and procedure of this study were explained and dpportunity to ask

guestions about it was given to the students' paren

At the time of the meeting, the parents were refgae$so read and sign an

informed consent form. One copy of the consent fovas retained by the
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investigator and one copy was given to the parargample of the consent

form is attached in appendix G).

Following the parents’ meeting, the class teacbheganized a meeting for the
creativity and talent teachers and the researcleeting with the students who
had been obtained parental consent to participatteel study. The purpose and
procedure of this study was explained and the dppity to ask questions
about it was given to the students. They also vesteed to read a child’'s
consent form and then were requested to signsafaple of the consent form
is attached in appendix H). It is worth noting thia researcher did her very
best to ensure that participants were treated widgrity and every effort was
made to preserve their anonymity. Participants vedse informed that they
could contact the researcher, if they had any amscer questions about the

study, at any time in the future.

Obviously, the larger the sample the more likely plarticipants’ scores on the
measured variables will be representative of theufation scores (Gaét al.,
2003). However, in experimental research the nflédhumb is that there
should be at least 15 participants in each groupet@ompared (Gabt al,
2003; Sheskin, 2000). The present study involvedpa®icipants in the
experimental group and 32 participants in the abrgroup. While this can be
considered as a statistically reliable sample fgiz¢he population of the study
(Gall et al, 2003; Sheskin, 2000), such a sample size dstsctethe use of
inferential statistics. However, the percentagetolidren with ADHD is small
compared to other children of the same age, mestarehers agree that ADHD
affects 3-5% of school-aged children (APA, 1994hisTand other variable
restrictions (e.g. time and teacher's busy schedtieh impressed some of
them to not participate in this study) made anyease in the sample size

impossible.
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Experimental Design

In order to investigate the effects of creativitginiing upon the complexity of
concept mapping among children with ADHD, RPaetest-Posttest Control
Group Designwas utilized in the investigation (Gadt al, 2003). Since the
Pretest-Posttest Control Group Desigivolved an experimental group and a
control group which both undertook the same predes post-test measure,
this design is an acceptable method to achieve ghidy's objective and
ascertain whether creativity training has an effect the concept map
complexity. In using théretest-Posttest Control Group Desigre following
steps were followed:

= Non-random assignment of research participanthgoekperimental and
the control group (see appendix | for the distibutof the participants
across the participatingchools).

= Administration of a pre-test (19 concepts from & 4frds text to map
and the figural TTCTThinking creatively with pictures, )Ato both
groups.

= Administration of treatment (creativity trainingp tthe experimental
group.

» Administration of a post-test (19 concepts from6s &vords text to map
and the figural TTCTThinking creatively with pictures,)Bo both groups
(Gall et al, 2003). Table 7.1 presents the experimental desig

Table 7.1 The Experimental Design

Instruction Pre-test Pre- S Post-test Post-
Group to Concept | Concept | test el Y Concept test
Map Map | TTCT 9 Map TTCT
S Yes Yes Yes No Yes Yes
Group
Experimental Yes Yes Yes Yes Yes Yes
Group

The dependent variable in this study is the coneeppping performance
which was measured by the hierarchical complexftycancept relationship

produced by participants when asked to map a concep
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The independent variable in this study is the or#ggttraining. Therefore, the

experimental group received 20 hours of creatitriiyning the CoRT thinking

lesson¥ which occurred over a period of 20 sessions duten weeks (two

hours each week). All the creativity training semsi were offered by the

creativity and talent teachers and held on Mondays Wednesdays in the

resources-room at the school. In each of thesdosssscreativity training

included fluency, flexibility, originality, and deb@ration.

Procedure for Data Collection

The following procedures were used to collect data:

Permission was granted for this study by the Migisif Education,
Center of Care for Talented Female StudeintsRiyadh, Kingdom of
Saudi Arabia (see appendix J for the permissiomchent).

All the creativity and talent teachers participgtin this study were asked
to attend a two-day workshop in concept mappingnegie (four hours
each day) which was presented by the investigat® éppendix C for the
workshop details).

To ensure familiarity with concept mapping techmiguall students
participating in this study were introduced to tteshnique by receiving
instruction on how to develop a concept map in @itial 30 minute
session. This session was presented by creatiwidytalent teachers -
based on the training received from the investigatand 16 concepts
from a text of 610 words used to practice conceggppmng technique (see
appendix A).

All students participating in this study were askedonstruct a concept
map using 19 concepts from a 470 words text agdgst (see appendix
B).
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= All students participating in this study were askedomplete the figural
TTCT Thinking creatively with pictures, As a pre-test.

= Concept maps and completed test booklets (of thedl TTCTThinking
creatively with pictures, YAy the students participating in this study were
sent by the creativity and talent teachers to tkeeAsment Unit ahe
Center of Care for Talented Female StudentRRiyadh in order to be
marked by professional psychologists which migliuee the threats of
the Rosenthal effect

= In order to ensure that each participant has aralecjuance at being
selected for the treatment (the creativity traifiraqnd to reduce the
chance that other confounding variables which migterfere with the
evaluation of the treatment, students participatimgthis study were
assigned to either experimental or control groupelaon the figural
TTCT (Thinking creatively with pictures,)Acores as follows:

A. Instead of names, the students used assigned nsihoeut on the
concept maps and the test booklet to ensure contifadity.

B. The figural TTCT Thinking creatively with pictures, )Atest
booklets were ranked from 1 to 64 (1 for the highmeark and 64
for the lowest one).

C. Prime numbers (e.g. 1,3,5,..... 63) were seleadoketthe control
group, and even numbers (e.g. 2,4,6,..... 64) aelexted to be the
experimental group.

= Homogeneity of variance was measured. The meanescand the
standard deviation were contrasted. The resultsated that the control
group and the experimental group were equal in lmoative ability
(measured by the TTCT scores) and concept mapyiiity 8 measured
by concept map scores). Table 7.2 presents the ewpnfbparticipants,
mean scores, and standard deviation achieved bttltents in each

group on the figural TTCTThinking creatively with pictures,)A
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Table 7.2 Descriptive Statistics for the TTCT

Standard Significance
N Mean L t df .
Deviation (2-tailed)

Control Group 32 70.5 13.3
Experimental Group| 32 68.9 13.4

0.478 | 62 0.635

Table 7.3 presents the number of participants, nseamnes achieved by the

students in each group on concept mapping.

Table 7.3 Concept Mapping Descriptive Statistics

Standard Significance
N Mean L t df .
Deviation (2-tailed)
Control Group 32 325 17.7
- 0.181 | 62 0.857
Experimental Group| 32 31.7 16.8

Figure 7.1 presents the mean scores achieved lstutlents in each group on

the figural TTCTThinking creatively with pictures, &nd concept mapping.

Figure 7.1 Sample Characteristics

757
657/
551
45 68.93
351
251

15

E Group TTCT C Group TTCT E Group Cmap C Group Cma| @ C Group Cmap

O E Group Cmap
C Group TTCT
O E Group TTCT

= The experimental group was given training on cvégti(the CoRT
thinking lessonsfor ten weeks) while the control group received no

treatment (training).
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= All students participating in this study were askedomplete the figural
TTCT (Thinking creatively with Pictures,)Bs a post-test.
= All students participating in this study were askedonstruct a concept

map using 19 concepts from a 470 words text astatpst.

Instrumentations of the Study

Instrumentations in this study included the concempping technique,
creativity training the CoRT thinking lessonsand the Torrance tests of
creative thinking TTCT).

Concept mapping technique

In order to create criterion maps for this studyg tesearcher chose two texts.
The first one entitledLife in a pack(see appendix A), was about wolves' way
of living in a pack, and was used as training makdor the concept mapping
technique. The second one (which was used as gtrextel post-test in this
study) entitled_ooking after the eggnd was about Emperor Penguins' way of
looking after the egg (see appendix B). Then tlsearcher scheduled a two-
hour meeting with three experts in the field of athaty. All three were
experienced trainers. Each trainer had more them years experience of

training and running workshops in using concept pivag technique.

During the meeting, from the texts, the focus goestwere identified and the

key concepts were selected. Both the experts andetearcher, using the key
concepts, constructed the criterion maps to ansherfocus questions (see
appendixes A and B). Then, the criterion maps wgeozed by the experts and
the researcher. Each map was given a total paimé stased upon the assigned

criteria presented in appendix D.

“More information about concept mapping availatléhalnstitute for Human and Machine
http://www.ihmc ugCognitionwebsite
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Quantitative assessment for concept maps has beed axtensively in
research (Novak, 1990a, 1990b, 1998). Novak andiG@¥984) developed
scoring keys for concept maps awarding points forrect linkage or
relationship for each level of hierarchy shown, &mrdeach cross link showing
a correct relationship between two concepts irediffit levels of the hierarchy.
Quantitative assessment for concept maps in thidysfollowed Novak’s

(1984) scoring keys (see the scored protocol ireagix D).

In order to establish inter-rater reliability fothet scoring procedure,
independent raters were asked to score the cntem@ap in entirety. A
reliability measure was computed by calculating pleecentage of agreement
correlating the two independent rater’s scores e wiere blind to the purpose
of the study - with that of the investigator's seoifhe scores of the two
independent raters were calculated for reliablbyyadding the totals together
and dividing by two. This number was divided by tb&al number obtained by
the investigator with resulting number indicatiig tpercentage of correlation
(Borg and Gall, 1983). The inter-rater reliabiltyas 0.92.

Additionally, three experienced psychologists (eatth more than three years
experience of scoring concept maps) were askeda@ six different concept

maps - selected at random - applying the giveernaitsee appendix D). Using
the average measure intraclass correlationthe Statistical Package for the
Social Sciences, SPSS (MacLennon, 1993) the iater-reliability was 0.81.

Creativity training (the CoRT thinking lesson's)
In this studythe CoRT thinking lessorfde Bono, 1998) was employed as the
creativity training. Edward de Bono is the prindigieveloper of the CoRT

“More information abouthe CoRTavailable at de Bor®website
http.//www.edwarddebonocom/Defaultphp
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which established at Cambridge, England. CoRT isalloreviation derived
from Cognitive Research Trust, and was first piigds in 1973. The
differences between individuals thinking styles ammhsidering thinking as
skills (which can be taught and improved) were ltasis on which de Bono
designed the CoRT. In addition, the assumptionhef €CoRT is that poor
thinking is caused by deficiency in perception. §hthinking programmes
should focus on developing perceptual skills whach, usually, neglected by
schools (Chance, 1986; de Bono, 1983, 1986; Ritahtk Edwards, 1996). In
the CoRT thinking lessorde Bono meets his own criteria of the method of
teaching thinking which he suggested in (1991, asrfollows:

» The method must be simple, practical and capablbeofg used by a large
number of teachers.

» The method must be robust so that when passed th@ner to trainee and
teacher to student it will remain intact.

» The "parallel design" method uses a design in wiaick part on its own is
usable and useful even if the other parts are ftegar misunderstood. This is
in contrast to "hierarchical design”, in which thdole structure must be
remembered or the parts are useless.

» The method must refer specifically to "real liféusitions. It is not enough to
hope that this transfer will occur.

» The method must go beyond "reactive thinking" asiglyand information
sorting to reach the operacy skills required inl igfa. This involves an
emphasis on perceptual thinking (how we see thédvesound us).

» The method must be applicable to students of ageshilities, with teachers
of varying aptitude, with different cultures, idegles and background.

» The students must enjoy the thinking lessons.

After more than 30 years of widespread use, totheey CORT is considered as
a global instrument which has been widely in uséhwdifferent cultures,
situations, ages, and abilities. The CoRT has hesed in Australia, Brazil,
Canada, France, India, Ireland, Israel, Italy, dapgardan, Kingdom of Saudi
Arabia, Malaysia, Malta, New Zealand, PhilippinBsissia, Singapore, South
Africa, UK, USA, United Arab Emirates, and Venezaehrabic is one of a

number of languages in which the CoRT is availableThe CoRT consisted
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of sixty lessons divided into six sections, in eatlihe sections there are ten

lessons containing teacher's notes and studené¢s.no

The CoRT thinking lessomsan be used with different ages and abilities.
According to Chance (1986), the CoRT “most oftenused with children
between the ages of nine and twelve” (p.21), ahe Qs of students who

have taken the course have ranged from about 8800(p.22).

Although the main goal of th€oRT thinking lessons to improve perceptual
thinking skills by using tools such as PMI (whighan abbreviation of Plus,
Minus, Interesting), CAF (Consider All Factors),dafIP (First Important

Priorities) analytical thinking is also coverediaslesson 12 (Chance, 1986,
p.11).

The successful method in using the CoRT is to télaictking as a basic skill in
practical, simple, clear, focused and serious tashlherefore, practice in the
use of perceptual thinking skills tools on reat Igroblems through group and
class discussion is necessary. Individual work lamiework projects are also
recommended. AlthouglCoRT thinking lessonare designed for the direct
teaching of thinking as a basic skill, once the Tofinking skills were
learned by the students, it can be infused throsgool curriculum. In
teachingthe CoRT thinking lessorismust begin with CoRT-1 (Breadth) and
the rest of lessons can be taught in any sequémne.fast-paced lesson per
week for two years is recommended to teach the mEimget of 60 lessons
(Chance, 1986; de Bono, 1983, 1986, 1998).

In the present study, the research followed Ritelmd Edwards in using five
lessons each from the CoRT-4 (creativity) and C@R{Action) because of
their potential to enhance creative thinking arel gbsitive results revealed in
Ritchie and Edwards's study in 1996. A brief dgamn of the entireCoRT
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thinking lessonsand the creativity training sessions used in 8tigdy are

presented in appendix E.

According to Chance (1986, p.11) the benefits ahgishe CoRT thinking
lessonsare that "students become more flexible, areyikelsee more sides to
an issue, more alternatives to a problem". In aaditin her review, Dingli
(2001) summarized 26 studies - most of these dudlipublished papers and
theses - carried out on the impact of usthg CoRT thinking lessonsn
thinking skills. In the 26 studies creative thirkimproved as result of using
the CoRT, and participants in most studies haveived no more than ten
lessons of the CoRT. The following features andefismofthe CoRT thinking
lessondisted by de Bono (1983, p.117) and Ritchie and/&ds (1996, p.61):

= The CoRT lessons provide a framework where the asiphis placed directly
on thinking.

» Pupils are encouraged to think, and are given tfedtheir thinking.

* Pupils get opportunities to think in groups, in@rdo put their ideas across to
interact with the ideas of others.

» CoRT offers a selection of specific and delibethieking skills.

= Pupils are encouraged to view thinking as a skilittcan be learned and
practiced, pupils can practice and see their imgmmnt.

» The improvement is in confidence, focus, fluenayd application.

» Pupils feel in control of their thinking, ratheratt drifting in a sea of emotion
and confusion

= COoRT is the learning of specific thinking tools ttltan be transferred to other
situations.

Formal training is not requirement to teach t@eRT thinking lessons
According to de Bono "many teachers have succeettbdut special training
[because] the materials themselves are highly tstred, and the teacher's
manuals are very detailed [and] it is the qualityhe teacher, not training in
the use of a program, that counts most in teackimgking" (as cited in
Chance, 1986, p. 22). However, in the current sttty creativity training

sessions were taught by trained creativity andatdéachers.
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In the discussion of CoRT teaching there are diffies to be considered.
These difficulties include lesson structure, objexttool labels, and some
students find tools obvious (Chance, 1986; Edwaid®91; Ritchie and
Edwards, 1996).

With regard to the first difficulty de Bono concedenonotony (all of the
lessons follow essentially the same plan) as al@nofbut he also asserted that
tight lesson structure (2-4 minutes are allocated discussion, individual
work, or practice on a particular tool) helps studeo focus their attention on
the tool in each lesson rather than the problemssociated content (Chance,
1986; de Bono, 1986; Edwards, 1991; Ritchie and &dws; 1996). The
participants in the present study are children WABHD, therefore the

researcher sees the tight lesson structure asvantade.

Although some object to using acronym as a lababémtify specific tools
such as PMI (Plus, Minus, Interesting) becauses idifficult to use and
remember them, de Bono asserted that the objethisftool is to direct
attention. In addition, he affirmed that they aime@e and easily learned and
used. However, de Bono conceded that it is possibteach a lesson without
reference to the label (Chance, 1986; de Bono, ;1B8&ards, 1991; Ritchie
and Edwards, 1996). In his evaluation of the CoBfiance stated that:

Some students may complain that they already kihewitings the program
teaches. De Bono admits that most students knowtbawge the thinking
tools in CoRT, but he insists that students havelearned to use them.
Over and over again de Bono argues that learniriginé is not so much a
matter of learning new procedures, but of formihg habit of using those
procedures. It is because of this that “obviousghiare far more difficult to
teach than anything else” (1986, p.24)

de Bono concluded that using tB®RT thinking lessonsiight "increase the
number and diversity of ideas as well as help igévidual establish goals, set

priorities, improve interactions with others, andcarporate feeling into
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thinking" (1986, p. 33). Thus, the researcher hapatithe participants’ ability
to integrate information related to a key conceflitincrease as a result of the

creativity training and therefore they will produc®re complex concept map.

The Torrance Tests of Creative Thinking (TTCT)

Torrance and his colleagues creathd Torrance tests of creative thinking
(TTCT) to identify gifted and creative individuals.was a result of nine years
of Torrance' and his colleagues work on the natfirereative behaviour and
its assessment. The research editiothef Torrance tests of creative thinking
(TTCT) which is a multiple-task paper-and-pencilasere of creative abilities
was published in 1966.

In 1967 Hoepfner described the research editioRT@T as "an early attempt
to measure an area of individual differences alduth much more needs to
be learned, and as such, is designed to be useddearch purposes, and not

for counseling or guiding the lives of people" @)L

Today,the Scholastic Testing Service, If8TS) holds the copyright for the
TTCT which is the most widely used test for testangative abilities and has
been used in more than 2,000 studies (Kim, 20006862, Thomaset al,
2002, Torrance, 1998).

The claim that all individuals possess some degfeeeative thinking was the
basis on which Torrance designed the TTCT. Torraise believed that not
all those who possess high creative ability wilhdépee creatively. He clarified
that in order to behave in a creative fashion atividual must have the

necessary skills (that is, the thinking skills sashcritical thinking), creative

“for more information about the TTGSee the Scholastic Testing Servidac. website
www.ststestingcom
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abilities (that is, fluency, flexibility, originaly, and elaboration) and must be
motivated (Torrance, 1998). Accordingttee TTCT Norms-Technical Manual
Torrance uses the term creative thinking abilityef@r "to that constellation of
generalized mental abilities that is commonly pnesd to be brought into play
in creative achievement. Many educators and psgdmis would prefer to
call these abilities divergent thinking, productienking, inventive thinking,

or imagination (1998, p.38).

The TTCT is in heavy use in more than 35 couninekiding the Kingdom of
Saudi Arabia where the present study was conduttad.also available in
Arabic and other 32 languages (Kim, 2006a, 2006mpniaset al., 2002).

There are two versions of the TTCT. The first osethe verbal TTCT
(Thinking creatively with wordsand the second is the figural TTCIh{nking

creatively with pictures Both are available in two equivalent forms, Ad&a®

(Torrance, 1998; Torranet al, 1992).

The verbal TTCT Thinking creatively with wordgs appropriate for subjects
from first grade through graduate school and canablministered in 45
minutes. This test provides subjects with the ofypuoty to release creativity
through six word-based exercises and the assessasdess the following
mental characteristics: fluency, flexibility andiginality (Torrance 1998;
Torranceet al, 1992).

The figural TTCT Thinking creatively with pictus) is appropriate for
subjects from kindergarten through graduate schndican be administered in
30 minutes. This test provides subjects with theoofunity to release
creativity through drawing and the assessor tosassize following mental
characteristics: fluency, flexibility, originalityelaboration, abstractness of

titles, and resistance to premature closure. ti alssesses thirteen additional
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creative strengths which are: emotional expressisen storytelling
articulateness, movement or action, expressivemdsttles, synthesis of
incomplete figures, synthesis of lines or circl@sysual visualization, internal
visualization, extending or breaking boundarieanby richness of imagery,

colorfulness of imagery and fantasy (Torrance 19@8ranceet al, 1992).

In the present study both forms A and B of the yuTTCT (Thinking
creatively with picturesTorrance, 2006a) were used. Each of these forms
consists of three subtests which are designed pgoatalifferent aspect of
creative functioning. Each subtest is an activitljicki requires subjects to
think of a picture no one else will draw and to fkdmiilding upon each new
idea to create an interesting picture or excititayys When the subjects are
finished drawing, they were asked to make up aetlend unusual title for
each of the pictures. Therefore, the subjects rhagé a pencil or crayon in

order to draw pictures (Torrance, 2006b).

In the first activity, Picture Construction, in hotorms A and B, the subjects
are asked to look at the curved shape and think picture or an object of
which this shape is a part. Then they are askéliri& of a picture no one else
will think of (Torrance, 2006b, p.4).

The second activity, Picture Completion, in bothrie A and B, consists of 10
separate boxes which hold incomplete figures. Thgest is asked to add lines
to the incomplete figures and to sketch some istemg objects or pictures,

again, trying to draw pictures no one else willffance, 2006b, p.5).

The third activity, Parallel Lines in form A or Cles in form B, consists of 36
Parallel Lines/circles. The subject is asked to enaljects or pictures from the

Parallel Lines/circles. The Parallel Lines/circlesve to be the main part of
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whatever is drawn and the subject is asked to gnawres that no one else
will think of (Torrance, 2006b, p.5).

All three subtests are timed activities. In eachtast the participant has 10
minutes to complete the activity after instructioas read. The TTCT
directions manual recommends that the examinetesdhe expectation that
the activities will be enjoyable and fun to presengame-like atmosphere
because all three subtests require the subjeatslds and have fun with the

activities (Torrance, 2006b, p.2).

The participants' test booklets in the present ystugdre scored by four
experienced scorers of five years employethatAssessment Unit, the Center
of Care for Talented Female StudeimsRiyadh. Test booklets were scored
based upon the latest streamlined scoring guidergmoeet. al, 1992) as
follows:

» Fluency score is the number of ideas a person ssese through
interpretable responses that use the stimulusnreaningful manner. The
essence of the idea may be expressed throughtlthebtit the stimuli must
still be used. Abstract designs without meanindiilés are not counted
(Torranceet al, 1992, p.6).

= Originality score is based on the statistical igfrency and unusualness of
the response (Torraneg al, 1992, p.8).

= Abstractness of Titles score represents the aliitproduce good titles
which involves the thinking processes of synthasid organization. At the
highest level, there is the ability to capture éssence of the information
involved, to know what is important. Such a titleables the viewer to see
the picture more deeply and richly (Torramteal, 1992, p.11).

= Elaboration score is based on the number of eadneet detail (idea,
piece of information, etc.) added to the origingimslus figure, its
boundaries, and/or its surrounding space. Howékerbasic response itself
must be meaningful before Elaboration has any wortltan be scored
(Torranceet al, 1992, p.12).

» Resistance to Premature Closure score is baselleopetson's ability to
keep open and delay closure long enough to makeméhetal leap that
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makes possible original ideas. Less creative perdend to leap to
conclusions prematurely without considering theilatsée information. In

responding to the second activity (which is theyoattivity scored for

Resistance to Premature Closure)such people diesen¢omplete figures
immediately with straight or curved lines, cuttitige chances of more
powerful, original images (Torranet al, 1992, p.14).

» The checklist of creative strengths score represehe following:
emotional expressiveness, storytelling articuladenenovement or action,
expressiveness of titles, synthesis of incompligperés, synthesis of lines
or circles, unusual visualization, internal vismation, extending or
breaking boundaries, humor, richness of imagerigritdness of imagery
and fantasy (Torrancst al, 1992, p.16).

» Creative index score is the total score of the falities (Fluency,
Originality, Abstractness of Titles, Elaborationhda Resistance to
Premature Closure) plus the checklist of creattwengths (Torrancet al,
1992, p.40).

In scoring the TTCT scorers' judgment is involvadhe scoring process, but
the streamlined scoring guide (1992) is very cleatailed, and provides the
scorer with examples. Therefore, a scorer with dasiining can score the
TTCT as well as an experienced scorer. Accordinth¢éostreamlined scoring
guide (1992) the reliability coefficients of scagibetween a scorer in training

and an experienced scorer ranged from 0.86 towit®%an average of 0.95.

In his review of the TTCT, Treffinger (1985) repsut that test-retest
reliabilities in several studies of the TTCT haaaged from 0.50 to 0.93. He
also reported that validities of the TTCT have bsamnificantly correlated
with creative achievement criteria. For exampldjviiduals who scored higher
on the TTCT eventually obtained more unusual octops and followed

more creative lifestyle.

For research and group assessments, Swartz (1@88jdered the TTCT
reasonably reliable as far as evaluating changdsnathe group over a period

of several weeks as in the present study.
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Another report on the 40-year follow-up of the TT®Y Cramondet al
(2005) concluded that the TTCT have shown a sicgmifi reliability and

validity in assessing creativity.

A recent review by Kim (2006a) highlighted and waffed the reliability,
validity and effectiveness of using the TTCT in esssng creativity and

encouraging everyday life creativity.

According to Cramond (1994c, p.70) and (Kim, 2006&,) Torrance's five
purposes for using the TTCT are:

» To promote understanding of the human mind, itgtioning and development.

» To assist in the development of individualized rinstion.

» To provide additional information for remedial goslchotherapeutic programs

» To assess the differential effects of educatioratenials, programs, curriculums,
procedures, and so on.

» To point out potentialities that might otherwise ganoticed, especially in
children from culturally diverse and lower sociosemic backgrounds.

Although, some educators (e.g. Baer, 1994a, 198@jext to using creativity
tests (the TTCT is not an exception) to decide Wisimdents fit for gifted and
talented programmes, others (e.g. Cramond, 1994apl€y, 2000; Davis,
1997; Davis and Rimm, 1998; Kim, 2006a; Plucker99%9Runco, 2007) do
support using creativity tests as a part of muttelsional assessment when
assessing creativity. However, to date - to theasher's knowledge - in
regards to using creativity tests in the contexteskarch and group assessment

as in the present study none objection has beer.mad

The researcher chose to use the figural TTQHinking creatively with
pictureg because of its usefulness in research and ewauapplications (as
mentioned previously) and more importantly becabheeTTCT is one of the
better tests for assessing creativity as stateiskryeviewers (Cramondt al.,

2005; Kim, 2006a; Plucker, 1999; Treffinger, 198byartz, 1988). It was also
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chosen because it is a proper tool to be used ahildren who have ADHD

since the time needed to complete each activit@isinutes.

Conclusion

The main purpose of this study was to investigaw dffects of creativity
training upon the complexity of concept mapping amohildren with ADHD.
In order to determine whether the use tbé CoRT thinking lessonas
creativity training can be effective in developiogeative ability of children
with ADHD the Pretest-Posttest Control Group Deslgas been selected. This
design involved an experimental group and a comgrolp. Both groups were
administered the same pre-test. Therefore, allpdwicipants in this study
were asked to construct a concept map using 19eptsidrom a 470 words
text. They also were asked to complete the figilaCT (Thinking creatively
with pictures, A as a pre-test. Following that, only the experitabgroup
received 20 hours of creativity traininth¢ CoRT thinking lessonsvhich
occurred over a period of 20 sessions during teekaeFinally, both groups
were administered the same post-test. Thereforeafeecond time, all the
participants in this study were asked to constaiatoncept map using 19
concepts from a 470 words text. They also weredakeeomplete the figural

TTCT (Thinking creatively with pictures,)Bs a post-test.

In this study there is a possibility ththe effect of pretestingnight result from
using the same text and concepts twice (for prgntgsand post-testing).
However, by using two forms of the TTCT which Tarca designed for pre-
testing and post-testing (the figural TT@THinking creatively with pictures, A,
as a pre-test and the figural TTAhinking creatively with pictures, Bs a
prost-test) it is reasonable to say ttie effect of pretestinip this study was

relatively small.
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Everyone who participated in this study (creatiwatyd talent teachers, class
teachers, parents’ of children, and children witbHD) are aware of the
purpose and procedure of this study and were réegiés read and sign an
informed consent which give an explanation of 8tigdy. Consequently, both
the Hawthorne effea@ndthe Rosenthal effeetere unavoidable. However, in
order to minimize the threats tiie Hawthorne effedithat is, the change or
improvement of participants’ behaviours might daettteir knowledge that
they are being studied) all the participants wafermed that this study is not
expected to be of direct benefit to them, but thevdedge gained may be of
benefit to other people. Additionally, to reducee tintimidation of the
Rosenthal effedivhich also known athe teacher-expectancy efféstthe fear
that the participants in the experimental grouphhigerform better than the
participants in the controlled group simply becati®y are expected to do so.
Or that if a teacher informed that a particulardstut is a bright child, the
teacher may behave in a fashion that encouragedamidates the child's
needs and success) all the concept maps and tekketsowere marked by
professional psychologists at the CCTFS who wedependent, trained, and
uninformed of which students were in the experimegtoup and which were

in the controlled group.

Instrumentations in this study which included tlomaept mapping technique,
creativity training the CoRT thinking lessonsand the Torrance tests of
creative thinking(TTCT) were also detailed in this chapter. Thdofeing

chapter introduces the results from this invesiogat
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CHAPTER EIGHT

ANALYSIS AND RESULT

Introduction

Data analysis and accompanying results from thesinyation are presented in
this chapter. In order to summarize data findimgsults are detailed via tables

and graphs as visual representations of the arcaljaia.

Data Analysis

Descriptive statistics which included group meand atandard deviation to
check for normality and variability was the firseg in analyzing data to help
decide whether parametric or non-parametric sizgistere appropriate. Group
distributions were normal and both were equal @ndard deviation. The
descriptive statistics showed reasonable normalitich permitted the use of

parametric statistics.

The second step in analyzing data was utilizing rgymate statistical

procedures. Therefore, the following methods weitezed to analyze the data
obtained from the pre-test and the post-td$te Pearson product-moment
correlation coefficientvas done to detect the relationship between thative

ability and the ability of concept mapping (ShesKlA00). This statistical test
IS an appropriate statistical procedure becauseused with integer data (e.g.
examination marks) to assess the linear associbgbmeen two variables and

assume a normal distribution (Sheskin, 2000).

The t test for two independent samphess done to compare the mean of the

experimental group with the mean of the controlugtoThis statistical test is
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an appropriate statistical procedure because iused to compare two

independent samples (Sheskin, 2000).

The paired-sample t testas done to compare the pre-test mean with thie pos
test mean. This statistical test is an appropstdgstical procedure because it

is used to compare paired data (Sheskin, 2000).

Since the researcher was not only examining thferdiice in mean, but also
an improvement throughout the distribution, a taibed test was done. Equal
variance was not assumed. Thereftueyene’s Test for Equality of Variances
was ignored. This process of testing without asagrequal variance is a more
vigorous measure and reduces the possibility ofypeTl error. SPSS-13

(Pallant, 2005) was used for all data analyses.

Alpha Level

Because of the exploratory nature of this study andbrder to identify

potential significance 0.05 was selected as thieaalgvels.

Null Hypotheses Findings

The following are the null hypotheses results. Nuylpotheses are based on
and a direct reflection of the research questiofserefore, findings are
arranged in the order of research questions andipeg null hypotheses. The

outcomes are reported with statements of resuttgables.
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Research Question 1
Is there a correlation between the concept mapphility of students with
ADHD and their performance inhe Torrance tests of creative thinking
(TTCT)?

Hol: (Ho: p=0) there is not a statistically significant corredatietween the
TTCT scores and the scores of concept maps prodbgedtudents with
ADHD.

Statistical analysis was conducted to calculatedee&s correlation coefficient
for the relationship between students’ scores @ dbncept map and their
scores in the TTCT. A strong positive correlatiormswfound 1(=0.961,
P<0.0001), indicating a significant relationshipthé 0.01 level between the
pre-test' scores on the concept map and on the TTiC&ddition, a strong
positive correlation was found=0.878, P<0.0001) indicating a significant
relationship at the 0.01 level between the post-sesres on the concept map

and on the TTCT. Therefore, the null hypothesis regscted.

Table 8.1 and figures 8.1 and 8.2 present a veawalmary of this result.

Table 8.1 The Number of Participants, Mean, Standat Deviation andr Value of
TTCT and Concept Mapping on the Pre-test and Postest.

N Mean Standard Significance
Deviation ' (2-tailed)
TTCT 64 | 69.73| 13.26
Pre-test = ncept Mapping | 64 | 32.14| 1717 | >-961| 0.000
TTCT 64 | 79.14| 17.93
Post-test—= 0 cept Mapping | 64 | 51.34 | 27.77 | 0878 0.000
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Figures 8.1 The Correlation between the TTCT and Cacept Mapping Scores on the
pre-test
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Figures 8.2 The Correlation between the TTCT and Cacept Mapping Scores on the
Post-test
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Research Question 2

Will students classified with ADHD who receive cligdy training score
higher scores on the TTCT than students with ADHibwiot do receive such
training?

Ho2: (Ho: u1=u,) there is not a statistically significant differenbetween
the scores of students in the experimental group wéteived creativity
training and the control group who did not recetveativity training on the
TTCT.
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This hypothesis looked at the effect of the cregtitraining on creativity as
measured by post-test scores, by determining rethvas a difference in post-
test scores between the experimental and contapgon the TTCT. To
guantify this effect, the post-test scores of theeeimental group who
received creativity training were compared with thast-test scores of the
control group who did not receive creativity traigiusingthe t test for two

independent samples.

The results indicated that the post-test scorestlier two groups were
significantly different {=3.450, P=0.001), indicating that the experimental
group displayed significantly higher post-test ssoat the 0.01 level compared
to the control group after the creativity trainiri@esults of the analysis are
summarized in table 8.2. Based on these resules,nthll hypothesis was
rejected. Therefore, it was concluded that the anpment of the experimental

group was significantly higher than that of the tcolhgroup.

Table 8.2 Comparison between the Post-test Resutibthe Experimental and the
Control Group on the TTCT

N Mean Star?dérd : of Slgnlfl_cance
Deviation (2-tailed)

Control Group 32 | 72.00 16.97
Experimental Group| 32 | 86.28 16.13

3.450 | 62 0.001

Figure 8.3 presents a visual summary of the expariat and the control group

post-test results on the TTCT.
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Figure 8.3 The Post-test Results of the Experimentand the Control Group on the
TTCT
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Research Question 3
Will students classified with ADHD who receive cligdy training score
higher scores on the TTCT in the post-test compartdthe pre-test?

Ho3: (Ho: m1=u,) there is not a statistically significant differenbetween
the scores of students in the experimental group wdceived creativity

training at the post-test and the pre-test on théTr.

This hypothesis looked at the effect of the cré@gtitraining on creativity as
measured by post-test scores, by determining rethas a difference between
the pre-test and the post-test scores on the TTOTquantify this effect, the
pre-test scores of the experimental group who vedecreativity training were

compared with the post-test usitig paired-sample t test.

The results indicated that the two scores wereifgigntly different (=17.78,
P=0.0001), indicating that the experimental groupptiiyed significantly
higher post-test scores at the 0.01 level comp#&wethe pre-test after the
creativity training. Results of the analysis arenmarized in table 8.3. Based

on these results, the null hypothesis was rejedtkdrefore, it was concluded
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that the experimental group performance in the TT®iTthe post-test was

significantly higher than on the pre-test.

Table 8.3 Comparison between the Results of the Rtest and the Post-test of the
Experimental Group on the TTCT

Standard Significance
N Mean _ t df .
Deviation (2-tailed)
Pre-test 32 | 68.93 13.35

17.78 | 31 0.000
Post-test 32 86.28 16.13

Research Question 4

Will students classified with ADHD who do not reeeicreativity training

score higher scores on the TTCT in the post-tesipewed with the pre-test?
Ho4: (Ho: ui=u,) there is not a statistically significant differenbetween

scores of students in the control group who didraogive creativity training at

the post-test and the pre-test on the TTCT.

This hypothesis predicts that the post-test scoféke control group who did
not receive creativity training should not outscdhe pre-test scores. To
quantify this prediction, the pre-test scores wasmpared with the post-test
scores usinghe paired-sample t test.

The results indicated that the two scores wereifgntly not different
(t=1.305,P=0.187), indicating that the control group displhye the post-test
similar scores to that on the pre-test. Resulthefanalysis are summarized in
table 8.4. Based on these results, the null hysaheas accepted. Therefore,
it was concluded that the control group performancie TTCT on the post-

test was not different than on the pre-test.
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Table 8.4 Comparison between the Results of the Rtest and the Post-test of the
Control Group on the TTCT

Standard Significance
N Mean _ t df .
Deviation (2-tailed)
Pre-test 32 | 70.53 13.34
1.305| 31 0.187
Post-test 32 | 72.00 16.97

Figure 8.4 presents a visual summary of the resiiltise pre-test and the post-

test of the experimental and the control grouphenftTCT.

Figure 8.4 The Results of the Pre-test and the Petst of the Experimental and the
Control Group on the TTCT
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Research Question 5

Will students classified with ADHD who receive ctigdy training produce

more complex concept maps than students with ADHi» wot do receive

such

training?

Ho5: (Ho: u1=m,) there is not a statistically significant differenbetween

the post-test scores on concept maps (the totaescmf students in the

experimental group who received creativity trainargl the control group who

did not receive creativity training.
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This hypothesis looked at the effect of the creégtivaining on the complexity
of the concept map as measured by post-test sbprstermining if there was
a difference in post-test scores between the axpatal and control groups on
the concept map. To quantify this effect, the pest- scores of the
experimental group who received creativity trainiwgre compared with the
post-test scores of the control group who did maeive creativity training

usingthe t test for two independent samples.

The results indicated that the post-test scorestlier two groups were
significantly different (=6.690, P=0.0001), indicating that the experimental
group displayed significantly higher post-test ssoat the 0.01 level compared
to the control group after the creativity trainiri@esults of the analysis are
summarized in table 8.5. Based on these resules,nthll hypothesis was
rejected. Therefore, it was concluded that the anpment of the experimental

group was significantly higher than that of the tcolhgroup.

Table 8.5 Comparison between the Results of the Egpmental and the Control
Group on the Concept Mapping

Standard Significance
N Mean L t df .
Deviation (2-tailed)

Control Group 32 | 33.50 18.52
Experimental Group| 32 | 69.18 23.82

6.690 | 62 0.000

Figure 8.5 presents a visual summary of the expariat and the control group

results on the concept mapping.

183



Chapter Eight

Figure 8.5 The Post-test Results of the Experimentand the Control Group on the
Concept Mapping

751
651
551

451 69.18
35
25
15

B C Group OE Group

Research Question 6
Will students classified with ADHD who receive ctigdy training produce
more complex concept maps in the post-test compaitbdhe pre-test?

H.6: (Ho: u1=u,) there is not a statistically significant differenbetween
the pretest and the posttest scores on concept fftlapstotal scores) of

students in the experimental group who receivedtisigy training.

This hypothesis looked at the effect of the crefgtitraining on complexity of
the concept map as measured by post-test scorégténymining if there was a
difference between the pre-test and the post-teses on the concept map. To
quantify this effect, the pre-test scores of thpeginental group who received
creativity training were compared with the post-tesingthe paired-sample t

test.
The results indicated that the two scores werefgigntly different (=14.632,

P=0.0001), indicating that the experimental groupptiiyed significantly

higher post-test scores at the 0.01 level comp&wethe pre-test after the
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creativity training. Results of the analysis arenmarized in Table 8.6. Based
on these results, the null hypothesis was rejedikdrefore, it was concluded
that the experimental group performance in the ephenap on the post-test

was significantly higher than on the pre-test.

Table 8.6 Comparison between the Results of the Rtest and the Post-test of the
Experimental Group on the Concept Mapping

tandard ignifi
N Mean Sar_1 ?‘I‘ ; df Signi |_cance
Deviation (2-tailed)
Pre-test 32 | 31.75 16.88

14.632| 31 0.000
Post-test 32 | 69.18 23.82

Research Question 7
Will students classified with ADHD who do not reeeicreativity training
produce more complex concept maps in the postespared with the pre-
test?

Ho7: (Ho: m1=u,) there is not a statistically significant differenbetween
the pre-test and the post-test scores on conceps rfthe total scores) of

students in the control group who did not receneativity training.

This hypothesis predicts that the post-test scofdbe control group who did
not receive creativity training should not outscdhe pre-test scores. To
qguantify this prediction, the pre-test scores wesmpared with the post-test

scores usinghe paired-sample t test.

The results indicated that the two scores wereifgigntly not different
(t=0.948,P=0.350), indicating that the control group displdye the post-test
similar scores to that on the pre-test. Resulthefanalysis are summarized in

table 8.7. Based on these results, the null hygatheas accepted. Therefore,
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it was concluded that the control group performandie concept map on the

post-test was not different from the performancehenpre-test.

Table 8.7 Comparison between the Results of the Rtest and the Post-test of the
Control Group on the Concept Mapping

Standard Significance
N Mean L t df .
Deviation (2-tailed)
Pre-test 32 | 3253 17.71

0.948 | 31 0.350
Post-test 32 | 33.50 18.52

Figure 8.6 presents a visual summary of the resiiltise pre-test and the post-

test of the experimental and the control grouphenconcept mapping.

Figure 8.6 The Results of the Pre-test and the Petst of the Experimental and the
Control Group on the Concept Mapping
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Research Question 8
Will students classified with ADHD who receive cligdy training score
higher proposition’s scores compared with the sitslevith ADHD who not
do receive such training?

H.8: (Ho: m1=m,) there is not a statistically significant differenbetween

the post-test scores on concept maps (the propwsitscores) of students in
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the experimental group who received creativitynirag and the control group

who did not receive creativity training.

This hypothesis looked at the effect of the cragtivtraining on the
proposition’s scores as measured by post-test scbyedetermining if there
was a difference in post-test scores between tipergwental and control
group in proposition’s scores. To quantify thiseetf the post-test scores of the
experimental group who received creativity trainiwgre compared with the
post-test scores of the control group who did maeive creativity training

usingthe t test for two independent samples.

The results indicated that the post-test scorestlier two groups were
significantly different (=4.038, P=0.0001), indicating that the experimental
group displayed significantly higher post-test ssoat the 0.01 level compared
to the control group after the creativity trainiri@esults of the analysis are
summarized in table 8.8. Based on these resules,nthll hypothesis was
rejected. Therefore, it was concluded that the gstijon’s scores achieved by
the experimental group were significantly higharthhat of the control group.

Table 8.8 Comparison between the Results of the Ryosition’s Scores Achieved by
the Experimental and the Control Group

N Mean Star?dérd N of Signifif:ance
Deviation (2-tailed)

Control Group 32 | 11.46 4.40
Experimental Group| 32 | 15.31 3.09

4.038 | 62 0.000

Figure 8.7 presents a visual summary of the préposs scores achieved by

the experimental and the control group.
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Figure 8.7 The Proposition’s Scores Achieved by thexperimental and the Control
Group on the Post-test
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Research Question 9
Will students classified with ADHD who receive cligdy training score
higher proposition’s scores in the post-test comgavith the pre-test?

H.9: (Ho: m1=u,) there is not a statistically significant differenbetween
the pre-test and the post-test scores on conceps (tfze proposition’s scores)

of students in the experimental group who recearedtivity training.

This hypothesis looked at the effect of the cragtivtraining on the
proposition’s scores as measured by post-test scbyedetermining if there
was a difference between the pre-test and the tpsstscores on the
proposition’s scores. To quantify this effect, tipee-test scores of the
experimental group who received creativity trainingre compared with the

post-test usinghe paired-sample t test.

The results indicated that the two scores werefgigntly different (=13.759,
P=0.0001), indicating that the experimental groupptiiyed significantly
higher post-test scores at the 0.01 level comp&wethe pre-test after the

creativity training. Results of the analysis arenmarized in table 8.9. Based
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on these results, the null hypothesis was rejedtkdrefore, it was concluded
that the experimental group scores in the proprsgiscores on the post-test
were significantly higher than on the pre-test.

Table 8.9 Comparison between the Results of the Ryosition’s Scores Achieved by
the Experimental Group in the Pre-test and the postest

: nifi
N Mean Sar?dgrd N af Signi |f:ance
Deviation (2-tailed)

Pre-test 32 11.59 3.60

13.759| 31 0.000
Post-test 32 15.31 3.09

Research Question 10

Will students classified with ADHD who do not reeeicreativity training

score higher proposition’s scores in the postdestpared with the pre-test?
Ho,10: (Ho: m1=m,) there is not a statistically significant differenicetween

the pre-test and the post-test scores on conceps (tlze proposition’s scores)

of students in the control group who did not reeaiweativity training.

This hypothesis predicts that the post-test scoféke control group who did
not receive creativity training should not outscdhe pre-test scores. To
quantify this prediction, the pre-test scores waesmpared with the post-test

scores usinghe paired-sample t test.

The results indicated that the two scores wereifgntly not different
(t=0.992,P=0.329), indicating that the control group displhye the post-test
similar scores to that on the pre-test. Resulthefanalysis are summarized in
table 8.10. Based on these results, the null hgswdhwas accepted. Therefore,
it was concluded that the proposition’s scoreshefdontrol group on the post-

test were not different than on the pre-test.
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Table 8.10 Comparison between the Results of the ¢pyosition’s Scores Achieved by
the Control Group in the Pre-test and the post-test

Standard Significance
N Mean _ t df .
Deviation (2-tailed)
Pre-test 32 11.12 4.03
992 | 31 0.329
Post-test 32 11.46 4.40

Figure 8.8 presents a visual summary of the préposs scores achieved by

the experimental and the control group in the pet-and the post-test.

Figure 8.8 The Proposition’s Scores Achieved by thexperimental and the Control
Group in the Pre-test and the Post-test.
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Research Question 11
Will students classified with ADHD who receive cligdy training score
higher hierarchy’s scores compared with the stigdesith ADHD who not do
receive such training?

H,11: (H,: u1=m2) there is not a statistically significant differenioetween
the post-test scores on concept maps (the hierarsbgres) of students in the
experimental group who received creativity trainargl the control group who

did not receive creativity training.
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This hypothesis looked at the effect of the crafgtivaining on the hierarchy’s
scores as measured by post-test scores, by detegnfithere was a difference
in post-test scores between the experimental anttaagroup in hierarchy’s
scores. To quantify this effect, the post-test esaf the experimental group
who received creativity training were compared with post-test scores of the
control group who did not receive creativity traigiusingthe t test for two

independent samples.

The results indicated that the post-test scorestlier two groups were
significantly different {=3.150, P=0.003), indicating that the experimental
group displayed significantly higher post-test ssoat the 0.01 level compared
to the control group after the creativity trainiri@esults of the analysis are
summarized in table 8.11. Based on these resués,null hypothesis was
rejected. Therefore, it was concluded that theahody’s scores achieved by

the experimental group were significantly highartthat of the control group.

Table 8.11 Comparison between the Results of the étarchy’s Scores Achieved by
the Experimental and the Control Group

N Mean Star?d?rd N of Slgnlfl_cance
Deviation (2-tailed)

Control Group 32 | 15.00 6.35
Experimental Group| 32 | 20.00 6.35

3.150 | 62 0.003

Figure 8.9 presents a visual summary of the hibgescscores achieved by the

experimental and the control group.
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Figure 8.9 The Hierarchy’s Scores Achieved by thex@erimental and the Control
Group on the Post-test.
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Research Question 12
Will students classified with ADHD who receive cligdy training score
higher hierarchy’s scores in the post-test compasigtthe pre-test?

Ho,12 (H,o: u1=m) there is not a statistically significant differenicetween
the pre-test and the post-test scores on concep (ttee hierarchy’s scores) of

students in the experimental group who receivedtisigy training.

This hypothesis looked at the effect of the cragtivaining on the hierarchy’s
scores as measured by post-test scores, by detegnfithere was a difference
between the pre-test and the post-test scores eridrarchy’s scores. To
guantify this effect, the pre-test scores of thpegknental group who received
creativity training were compared with the post-tesingthe paired-sample t

test.

The results indicated that the two scores wereifgigntly different (=7.924,
P=0.0001), indicating that the experimental groupptiiyed significantly
higher post-test scores at the 0.01 level comp&wethe pre-test after the

creativity training. Results of the analysis arenmarized in table 8.12. Based
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on these results, the null hypothesis was rejedtkdrefore, it was concluded
that the experimental group scores in the hieraschgores on the post-test

were significantly higher than on the pre-test.

Table 8.12 Comparison between the Results of the étarchy’s Scores Achieved by
the Experimental Group in the Pre-test and the Postest.

Standard Significance
N Mean _ t df .
Deviation (2-tailed)
Pre-test 32 | 13.90 7.15

7.924 | 31 0.000

Post-test 32 20.00 6.35

Research Question 13

Will students classified with ADHD who do not reeeicreativity training

score higher hierarchy’s scores in the post-testpared with the pre-test?
Ho13: (Ho: u1=m) there is not a statistically significant differenicetween

the pre-test and the post-test scores on concqp (ttee hierarchy’s scores) of

students in the control group who did not recereatvity training.

This hypothesis predicts that the post-test scoféke control group who did
not receive creativity training should not outscdhe pre-test scores. To
quantify this prediction, the pre-test scores wesmpared with the post-test

scores usinghe paired-sample t test.

The results indicated that the two scores wereifgntly not different
(t=0.329P=0.745), indicating that the control group displdye the post-test
similar scores to that on the pre-test. Resulthefanalysis are summarized in
table 8.13. Based on these results, the null hgswdhwas accepted. Therefore,
it was concluded that the hierarchy’s scores ofdiwtrol group on the post-

test was not different than on the pre-test.
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Table 8.13 Comparison between the Results of the étarchy’s Scores Achieved by
the Control Group in the Pre-test and the post-test

Standard Significance
N Mean L t df .
Deviation (2-tailed)
Pre-test 32 14.84 6.53
329 | 31 0.745
Post-test 32 15.00 6.35

Figure 8.10 presents a visual summary of the hibyes scores achieved by

the experimental and the control group in the pet-and the post-test.

Figure 8.10 The Hierarchy’s Scores Achieved by thExperimental and the Control

Group in the Pre-test and the Posttest.
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Research Question 14

Will students classified with ADHD who receive cligdy training score

higher cross link’s scores compared with the sttglemh ADHD who not do

receive such training?

Ho14: (Ho: u1=u5) there is not a statistically significant differenioetween

the post-test scores on concept maps (the crdss 8nores) of students in the

experimental group who received creativity trainargl the control group who

did not receive creativity training.
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This hypothesis looked at the effect of the crégtivaining on the cross link’s
scores as measured by post-test scores, by detegnfithere was a difference
in post-test scores between the experimental anttadayroup in cross link’s
scores. To quantify this effect, the post-test esaf the experimental group
who received creativity training were compared with post-test scores of the
control group who did not receive creativity traigiusingthe t test for two
independent samples.

The results indicated that the post-test scorestlier two groups were
significantly different (=8.073, P=0.0001), indicating that the experimental
group displayed significantly higher post-test ssoat the 0.01 level compared
to the control group after the creativity trainiri@esults of the analysis are
summarized in table 8.14. Based on these resués,null hypothesis was
rejected. Therefore, it was concluded that the<cliok’s scores achieved by

the experimental group were significantly highertthat of the control group.

Table 8.14 Comparison between the Results of the @ s Link's Scores Achieved by
the Experimental and the Control Group.

N Mean Star?dérd N af Slgnlfl_cance
Deviation (2-tailed)
Control Group 32 5.93 8.74

Experimental Group| 32 | 31.00 15.68

8.073 | 62 0.000

Figure 8.11 presents a visual summary of the dioks scores achieved by

the experimental and the control group.
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Figure 8.11 The Cross Link's Scores Achieved by thExperimental and the Control
Group on the Post-test.
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Research Question 15
Will students classified with ADHD who receive cligdy training score
higher cross link’s scores in the post-test conghangh the pre-test?

H.15: (Ho: u1=m,) there is not a statistically significant differenioetween
the pre-test and the post-test scores on concep (ttee cross link’s scores) of

students in the experimental group who receivedtisigy training.

This hypothesis looked at the effect of the crégtivaining on the cross link’s
scores as measured by post-test scores, by detegnfithere was a difference
between the pre-test and the post-test scores errtyss link’'s scores. To
quantify this effect, the pre-test scores of thpeginental group who received
creativity training were compared with the post-tesingthe paired-sample t

test.

The results indicated that the two scores werefgigntly different (=12.257,
P=0.0001), indicating that the experimental groupptiiyed significantly
higher post-test scores at the 0.01 level compéwethe pre-test after the
creativity training. Results of the analysis arenmarized in table 8.15. Based

on these results, the null hypothesis was rejedtkedrefore, it was concluded
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that the experimental group scores in the crodssliscores on the posttest

were significantly higher than on the pre-test.

Table 8.15 Comparison between the Results of the @s Link's Scores Achieved by
the Experimental Group in the Pre-test and the Postest.

Standard Significance
N Mean _ t df .
Deviation (2-tailed)
Pre-test 32 5.31 7.61

12.257| 31 0.000

Post-test 32 31.56 15.68

Research Question 16

Will students classified with ADHD who do not reeeicreativity training

score higher cross link’s scores in the post-testgared with the pre-test?
Ho16: (Ho: u1=u,) there is not a statistically significant differenioetween

the pre-test and the post-test scores on concep (ttee cross link’s scores) of

students in the control group who did not recereatvity training.

This hypothesis predicts that the post-test scoféke control group who did
not receive creativity training should not outscdhe pre-test scores. To
quantify this prediction, the pre-test scores wesmpared with the post-test

scores usinghe paired-sample t test.

The results indicated that the two scores wereifgntly not different
(t=0.571P=0.572), indicating that the control group displdye the post-test
similar scores to that on the pre-test. Resulthefanalysis are summarized in
table 8.16. Based on these results, the null hgsidhwas accepted. Therefore,
it was concluded that the cross link’s scores efahbntrol group on the post-

test was not different than on the pre-test.
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Table 8.16 Comparison between the Results of the @s Link's Scores Achieved by
the Control Group in the Pre-test and the Post-test

Standard Significance
N Mean _ t df .
Deviation (2-tailed)
Pre-test 32 5.62 8.40

5710 31 0.572

Post-test 32 5.93 8.74

Figure 8.12 presents a visual summary of the dioks scores achieved by

the experimental and the control group in the pet-and the post-test.

Figure 8.12 The Cross Link's Scores Achieved by thexperimental and the Control
Group in the Pre-test and the Post-test.
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Research Question 17
Will students classified with ADHD who receive cligdy training score
higher example’s scores compared with the studeiits ADHD who not do
receive such training?

Ho17: (Ho: u1=m5) there is not a statistically significant differenicetween
the post-test scores on concept maps (the exangietgs) of students in the
experimental group who received creativity trainargl the control group who

did not receive creativity training.
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This hypothesis looked at the effect of the creigtitraining on the example’s
scores as measured by post-test scores, by detegnfithere was a difference
in post-test scores between the experimental anttraiagroup in example’s
scores. To quantify this effect, the post-test esaf the experimental group
who received creativity training were compared wita post-test scores of the
control group who did not receive creativity traigiusingthe t test for two
independent samples.

The results indicated that the post-test scorestlier two groups were
significantly different (=5.148, P=0.0001), indicating that the experimental
group displayed significantly higher post-test ssoat the 0.01 level compared
to the control group after the creativity trainiri@esults of the analysis are
summarized in table 8.17. Based on these resués,null hypothesis was
rejected. Therefore, it was concluded that the gtammscores achieved by the

experimental group were significantly higher thaattof the control group.

Table 8.17 Comparison between the Results of the &xple’'s Scores Achieved by
the Experimental and the Control Group.

Standard Significance
N Mean _ t df .
Deviation (2-tailed)
Control Group 32 1.09 1.14

Experimental Group| 32 2.31 0.69

5.148 | 62 0.000

Figure 8.13 presents a visual summary of the exalmptores achieved by the

experimental and the control group.
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Figure 8.13 The Example’s Scores Achieved by the gerimental and the Control
Group on the Post-test.
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Research Question 18
Will students classified with ADHD who receive cligdy training score
higher example’s scores in the post-test compartdtie pre-test?

H,18: (H,: u1=m,) there is not a statistically significant differenicetween

the pre-test and the post-test scores on concgm (tize example’s scores) of
students in the experimental group who receivedtisigy training.
This hypothesis looked at the effect of the créigtitraining on the example’s
scores as measured by post-test scores, by detegnfithere was a difference
between the pre-test and the post-test scores @rexample’s scores. To
guantify this effect, the pre-test scores of thpegkxnental group who received
creativity training were compared with the post-tesingthe paired-sample t
test.

The results indicated that the two scores wereifgigntly different (=7.072,
P=0.0001), indicating that the experimental groupptiiyed significantly
higher post-test scores at the 0.01 level comp&wethe pre-test after the
creativity training. Results of the analysis arenmarized in table 8.18. Based

on these results, the null hypothesis was rejedtkdrefore, it was concluded
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that the experimental group scores in the exampetses on the post-test

were significantly higher than on the pre-test.

Table 8.18 Comparison between the Results of the &xple’'s Scores Achieved by
the Experimental Group in the Pre-test and the Postest.

Standard Significance
N Mean L t df .
Deviation (2-tailed)
Pre-test 32 | 0.937 0.981

7.072 | 31 0.000

Post-test 32 2.312 0.692

Research Question 19
Will students classified with ADHD who do not reeeicreativity training
score higher example’s scores in the post-test aoaapwith the pre-test?

Ho19: (Ho: u1=m) there is not a statistically significant differenicetween
the pre-test and the post-test scores on concgm (tize example’s scores) of

students in the control group who did not recereatvity training.

This hypothesis predicts that the post-test scofdbe control group who did
not receive creativity training should not outscdhe pre-test scores. To
quantify this prediction, the pre-test scores wesmpared with the post-test

scores usinghe paired-sample t test.

The results indicated that the two scores wereifgntly not different
(t=1.717,P=0.096), indicating that the control group displhye the post-test
similar scores to that on the pre-test. Resulthefanalysis are summarized in
table 8.19. Based on these results, the null hgstdhwas accepted. Therefore,
it was concluded that the example’s scores of timiérol group on the post-test

was not different than on the pre-test.
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Table 8.19 Comparison between the Results of the &xple’'s Scores Achieved by
the Control Group in the Pre-test and the Post-test

» anifi
N Mean Sar?dgrd i af Signi |_cance
Deviation (2-tailed)

Pre-test 32 | 0.937 1.134

1.717 31 0.096
Post-test 32 1.093 1.146

Figure 8.14 presents a visual summary of the exalmptores achieved by the

experimental and the control group in the pre-dest the post-test.

Figure 8.14 The Example’s Scores Achieved by the gerimental and the Control
Group in the Pre-test and the Post-test.
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Conclusion

The analysis and results of the data from the tiy&son were detailed in this
chapter. Findings of this study showed a strongtipescorrelation between
the students' scores on the concept map and ohTtG& in both the pre-test
and the post-test. It also indicated students wdoeived creativity training
scored higher scores on the TTCT and developed nmmplex concept maps

than students who received no such creativity itngin
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The results of this study will be discussed in thext chapter, and

recommendations for practice and future researtifalso be presented.
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CHAPTER NINE

DISCUSSION OF FINDINGS, RECOMMENDATIONS, FUTURE
RESEARCH, AND CONCLUSION

Introduction

This chapter will review the purpose, methodologyd findings of this
investigation. Following the review, discussion thfese findings will be
provided, and delimitations as well as limitationg8l be presented. Finally
recommendations for practice and further researdh be suggested, and

conclusion will also be offered.

Review of Investigation

Living in a global environment where information dartechnology are
changing as science expounds new insights neadgyéeay led educators to
realize the importance of teaching children skilbich they will need as
adults, and to become more effective learners. Mibstot all, of today's
educators have agreed on both the tremendous wdlweeativity and the

possibility of teaching and enhancing creativeigb{Runco, 2007).

Even though, to date, researchers and leader ifielld of creativity failed to
agree on one theory to clarify the concept of dvagtand to reach an
agreement on how to define and assess the abifitycreativity, they

acknowledged that everyone is creative to some uneamd it is possible to

teach and enhance creative ability.
Since all human beings are innately creative ané #i develop creative

abilities and thinking skills, many teaching pragraes (e.g.the Creative
Problem Solving CPS, the Purdue Creative Thinknggram PCTR andthe
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CoRT thinking lessofswhich aimed to develop and strengthen creative
abilities have been established and used with bttlents with and without
learning problems. Additionally, as creativity traag is a helpful strategy to
enhance students' creative thinking abilities, mesearchers recommended
creativity training as an appropriate strategy dolrass the needs of today's
schools which include students possessing varyilifies as a result of the
movement toward including exceptional children itite regular classroom. It
is likely that this universal movement by the Uditgations - which started in
1976 and accelerated rapidly in the 1990s - willtcwe to increase as society
and teachers’ attitudes change to accept incluasomutually beneficial for
both normal and exceptional children (Baum, 1998um and Owen, 1988;
DeRoche, 1968a, 1968b; Feldhussnal, 1969; Fleithet al, 2002; Fortner,
1986; Jaben, 1983, 1986a, 1986b; Khatena, 19713;10gughton, 1988;
MacDonaldet al, 1976; Renner and Renner, 1971; Russell and Mwgka
1994; Stasinos, 1984; Swanson and Hoskyn, 1998).

Creativity, to Ausubel, is the individual abilitg build hierarchical conceptual
structure and to make unique associations acrasgepts at the higher levels
in his/her conceptual structures (as cited in No&K’ 7). Thus, creativity is a
very high level of meaningful learning which leadsthe success in finding

new solutions to problems (Novak and Cafias, 2006b).

Concept mapping also has been considered as aagettee strategy which
allows learners to learn in a very highly meanihdgashion (Novak, 1991,
1993; Novak and Gowin, 1984; Novak and Cafas, 200B306b).
Additionally, concept mapping does "open the da@ombre complex, flexible
and creative thought processes” (Hill, 1994, p. 30yreover, Novaket al.
stated that "the greatest creativity may be reduioceconstruct a concept map

without any supplied words or text, but drawing @m individual’s fund of
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knowledge for some specific topic” (1983, p. 626pldstein (2001) asserted
that concept mapping "help to focus the divergerdc@gss and provide
structure to the inherently organic nature of treative process" (p. 33). Otis
concluded that “the strength of the concept mappirgess is not increasing
the size of the student’'s data-base but in incngasis malleability and

flexibility” (2001, p. 145). Novak and Cafas affiech that "there are two
features of concept maps that are important in faoditation of creative

thinking: the hierarchical structure that is reprdged in a good map and the
ability to search for and characterize new crasksll (2006a, p, 2). Russell
and Meikamp (1994) found that students who receigezhtivity training

developed significantly more complex concept mapsamared to students who
did not receive training (p. 298). It might then bEasonable to say that

concept mapping is related to creativity.

Previous studies have suggested and considere@momapping as a useful,
valid, and reliable tool to assess and teach stadeith various ability and
characteristics (Bolte, 1999; Liu, 2004; Novak, 89@smundsoret al, 1999;
Reese, 2004; Ruiz-Primo and Shavelson, 1996; RumePet al, 1997;
Stoddartet al, 2000). In the present study concept mapping lwtidelieved
to be a metacognitive strategy and widely used rompte and evaluate
metacognitive skills (Novak and Cafas, 2006a, 2D@&s used along with
TTCT which is a divergent thinking test to evalu#ite creativity training.
Additionally, concept mapping was selected as aesssnent tool due to the
promising findings in a previous study by Russelt aMleikamp (1994) in
which they affirmed that creativity training did wddop students'
metacognitive skills and that developing of metastige skills was evidenced

by the complexity of the maps produced by the siteden the experimental
group.
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If everyone is creative to some measure and ceatlities can be enhanced
with appropriate training, woulthe CoRT thinking lessomsprove creativity

of children who have ADHD? And if concept mappingultl be used to
measure creativity, woulthe CoRT thinking lessorfsave an effect on the
complexity of concept map production among childwith ADHD? Would
the concept maps of the children who receive aridatiraining be more
complex compared to that of children who did nateree training? The
purpose of the present study was to investigateffieets of creativity training
(the CoRT thinking lessonapon students classified with ADHD as measured

by the ability to develop complex concept maps.

Although, results of previous studies have suggetiat the use of creativity
training did increase the students' creative gbifituch of these studies have
used creativity training with regular educationdgnts, LD, hearing impaired,
mental retardation, and behavioural and emotioisalrdered, but none - to the
researcher's knowledge - has been carried intatetfeativity training with
children with ADHD. For that reason, in the presstody it was hypothesized
participants receiving creativity training wouldtrgcore significantly higher
scores on the TTCT, nor would they produce morepterconcept maps than
those participants not receiving such creativitgining on the post-test.
Specifically, the research questions of the presamty have been defined as

follows:

1. Is there a correlation between the concept mapaibty of students with
ADHD and their performance ithe Torrance tests of creative thinking
(TTCT)?

2. Will students classified with ADHD who receive cligdy training score
higher scores on the TTCT than students with ADHi»wot do receive such
training?

3. Will students classified with ADHD who receive cligdy training score
higher scores on the TTCT in the post-test compartddthe pre-test?
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4. Will students classified with ADHD who do not reeeicreativity training
score higher scores on the TTCT in the post-tesipaoed with the pre-test?

5. Will students classified with ADHD who receive ctigdy training produce
more complex concept maps than students with ADHID wot do receive
such training?

6. Will students classified with ADHD who receive ctigdy training produce
more complex concept maps in the post-test compaitbdhe pre-test?

7. Will students classified with ADHD who do not reeeicreativity training
produce more complex concept maps in the posetaapared with the pre-
test?

8. Will students classified with ADHD who receive cligdy training score
higher proposition’s scores compared with the sitglevith ADHD who not
do receive such training?

9. Will students classified with ADHD who receive cligdy training score
higher proposition’s scores in the post-test comgavith the pre-test?

10. Will students classified with ADHD who do not reeeicreativity training
score higher proposition’s scores in the postdestpared with the pre-test?

11. Will students classified with ADHD who receive cligdy training score
higher hierarchy’s scores compared with the stisdesith ADHD who not do
receive such training?

12. Will students classified with ADHD who receive ctigdy training score
higher hierarchy’s scores in the post-test compaiddthe pre-test?
13. Will students classified with ADHD who do not reeeicreativity training
score higher hierarchy’s scores in the post-tesipawed with the pre-test?
14. Will students classified with ADHD who receive ctigdy training score
higher cross link’s scores compared with the sttedefth ADHD who not do
receive such training?

15. Will students classified with ADHD who receive cligdy training score
higher cross link’s scores in the post-test congharh the pre-test?

16. Will students classified with ADHD who do not reeeicreativity training
score higher cross link’s scores in the post-testgared with the pre-test?

17. Will students classified with ADHD who receive cligdy training score
higher example’s scores compared with the studeits ADHD who not do
receive such training?

18. Will students classified with ADHD who receive ctigdy training score
higher example’s scores in the post-test compartdtie pre-test?

19. Will students classified with ADHD who do not reeeicreativity training
score higher example’s scores in the post-test aoaapwith the pre-test?

To verify whetherthe CoRTthinking lessongan enhance creative ability and
improve concept map complexityPaetest-Posttest Control Group Desigias

used in this study. Sixty four students who arertfoland fifth graders and
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classified as having ADHD participated in the imigetion. In order to ensure
that concept mapping is a familiar technique topaltticipants, they all were
given a training session in concept mapping. Nexhat, they were asked to
complete a concept map and the TTCT as a pre-teasume. After that, they
were non-randomly assigned to either experimentatamtrol group, each
group consisted of thirty two students. The expertal group was given
creativity training (20 hours ahe CoRT thinking lessorduring ten weeks)
and the control group received no creativity tnagni Finally, all sixty four

participants completed a second concept map andl' &l as a post-test

measure.

Data collected from participants were analyzed thia Pearson product-
moment correlation coefficienthe t test for two independent samplasdthe
paired-sample t testResults of the analysis indicated that participamho
received creativity training developed significgnthore complex concept
maps than those participants who received no suedticity training. Thus,
creativity training enhances both concept mappiogmexity and creative
ability of students with ADHD.

Discussion of Findings

Data analysis of the present study revealed asstatlly significant difference
between the scores of the experimental group (wheteived creativity
training) and the scores of the control group (Wwhaid not receive such
training) in the post-tests. Since both groups vespaivalent before beginning
the training the CoRT thinking lesson$®ut significantly different after the
creativity training, it is reasonable to conclutiattthe students' scores in the

experimental group did increase on the post-testsaaresult of the
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implementation of creativity training. Thus, theeoall findings of this study

value and support providing children with ADHD witheativity training.

Reviewing of the literature pertaining to the impaftcreativity training on the
enhancement of creative ability indicated that iéwults of the present study
added to a growing body of research that validates role of nurturing
creativity through creativity training as an oppmity for increasing creative
ability. The literature review also recommends tvég training as a
successful practice to address the needs of swidéntrying abilities (Baum,
1990; Baum and Owen, 1988; DeRoche, 1968a, 1968tdh&seret al, 1969;
Fleith et al, 2002; Fortner, 1986; Golovin, 1993; Jaben, 19886a, 1986b;
Khatena, 1971, 1973; Laughton, 1988; MacDoredldl, 1976; Moraret al,
1983; Renner and Renner, 1971; Russell and Meikd®®4, Schack, 1993;
Stasinos, 1984; Sternberg, 2003; Swanson and Hp$RM®).

Results of both previous studies and the presendiysire supported by many
theorists (e.g. Davis, 1998; de Bono, 1978, 1986rdGn, 1961; Guilford,
1967; Renzulli and Dai, 2001; Renzulli and Reis 97,9 Runco, 2007,
Schilchter, 1997; Sternberg, 2003; Torrance, 196962b, 1963, 1965, 1967a,
1967b, 1977, 1993) who theorized that creativity ba taught and students do

learn techniques which help them to enhance theativity.

Russell and Meikamp (1994) concluded that creatitiaining assisted
students of varying abilities in developing metadtge skills. They based
their conclusion on the complexity of the maps pictl by the students who
were provided with creativity training. Resultstbé present study are in line
with that by Russell and Meikamp (1994), showinat tstudents who received
creativity training produced more complex maps aantperformed those who

did not receive creativity training.
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Additionally, results of the present study alsaledl to previous studies that
found the CoRT thinking lessone be beneficial in promoting metacognition
and higher order thinking skills such as analysysithesis, and evaluation. In
teachingthe CoRT thinking lessofsainstorming, analogies, problem solving,
guestioning techniques and open-ended activitiese wsed. Consequently,
creativity training did benefit students who reeglvit by enhancing their
creative abilities (such as fluency, flexibilityriginality, and elaboration)
which result in their scores on the post-test inclwhthey produced creative
products on the TTCT and created more complex gnoaps by integrating
information related to a key concept. Maps of thelents in the experimental
group (which received creativity training) point @ deep learning and
understanding which resulted from the change iir tearning strategies. The
maps constructed by those students reflected chamgeheir conceptual
understanding which was evidenced by a higher nurmbeoncepts, a higher
quality of hierarchial organization of conceptsdanhigher number of cross-
links. They used different thinking skills and lemng strategies to read,
understand, and map the story. For example, lesBeas(AGO) assisted
students to understand why the Emperor Penguinlayilthe egg on her feet,

and what the intention was behind leaving the elig the male.

Promoting metacognition and higher order thinkikglsis an important key
to facilitate both meaningful learning (which isigpterm learning) and success
in school. Thus, even though creativity trainingyntake some time and
requires some effort from both students and teachie benefits to them far
outweigh the costs. Today, in the Kingdom of Saidibia, the availability of
highly prepared teachers who work with gifted cteld in every school could
and should make use of creativity programmes availto every child in the

school by offering their support to the class teash
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Although de Bono asserted that formal trainingasnequired to usthe CoRT

thinking lessonsthe high results of the experimental group (whiebeived

creativity training) on the post-tests might alsavé been due to the effort
made by their teachers who are qualified creatigitg talent teachers', who
have the expertise of utilizinthe CoRT thinking lessonand have taught
creativity as a serious matter, yet, in a fun angpyable way. However, the
availability of creativity programmes (which areghly structure, planned, and
flexible such asthe CoRT thinking lessonsshould make implementing
creativity training in the classroom by the clasacher with some help from

the creativity and talent teacher easier and ssbdes

Another finding is that there is a relationshipvbegn the TTCT scores and
concept map performance. This finding indicatest tise students who
created better concept maps also score betterssgothe TTCT. This high
correlations found (in both the pre-test and pestjtbetween concept mapping
and TTCT supports Novak and Gowin (1984) and Nev§k998) proposal
that concept maps can be used to aid creativitgy Hngue that the process of
creating a concept map is an activity that encauayl develop creativity. In

their words:

Undoubtedly, we may develop new concept relatiqgpssim the process of
drawing concept maps, especially if we seek agtived construct
propositional relationships between concepts thatewnot previously
recognized as related: Students and teachers gotiisyy concept maps
often remark that they recognize new relationshipd hence new meanings
(or at least meanings they did not consciously helbre making the map).
(Novak and Gowin, 1984 p. 17).

The current researcher believes that Novak and Bsvargument seems to
stand up well. In fact, the current researcher tlagsen to use concept
mapping to measure changes in metacognition (fatigvereativity training)

because she believes that, as argued in chaptecameept mapping is related
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to creativity. Concept mapping has been seen &xt@nnalized representation
of the learner’s knowledge (see Anderson-Inregaal, 1998; Anderson-Inman
and Zeitz, 1993, 1994; Dabbagh, 2001; Plotnic, 19&%ak 1998; Novak and
Gowin, 1984, Novak and Cafas, 2006a, 2006b). Canoepping, therefore,

might help children to develop more personal awesenof themselves as
learners and their own knowledge. This awarenegfitnhead to deeper levels
of cognitive engagement which can result in a oreatvay of thinking and

creative behaviour.

Additionally, this finding (high correlations betese the TTCT scores and
concept map scores in both the pre-test and psigtrteght be explained under
Ausubel's theory. To Ausubel, building hierarchicahceptual structures, and
making unique associations across concepts at ipeerh levels in the

conceptual structure is a creative behaviour (dsdcin Novak, 1977).

Therefore, it can be argued that the correlatiofwvéen concept map scores
and TTCT scores may be explained by the paralletiwden creativity as seen

by Ausubel and concept mapping procedure.

It might also be explained by the comparison betweencept mapping
procedure and brainstorming proposed by Plotnic sthted that "as one puts
ideas down on paper without criticism, the ideasob®e clearer and the mind
becomes free to receive new ideas. These new iegsbe linked to ideas
already on the paper, and they may also trigger agsociations leading to
new ideas" (1997, p. 3). However, the sample optiesent study is very small
and further investigation to explore the connectlwtween creativity and
concept mapping using a large sample with wide eaoigage and varying
abilities is very much needed. If this finding (higorrelations between the
TTCT scores and concept map scores in both thaepteand post-test) is

confirmed in further studies, then concept mappag be used to measure
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creativity instead of creativity tests (e.g. TTGAhich are expensive and must

be applied and scored by professional psychologist.

Delimitations and Limitations

Delimitations suggest how the study will be narrdwe scope by providing
descriptions of the population to which generai@s accurately may be
made (Creswell, 1994; Locket al, 1993). People, places, and times are the
three major threats to external validity, thus,irdgations may affect the
external validity of a study (Creswell, 1994; Loeieal, 1993).

In the present study, the researcher identifiedetidelimitations which may
well affect the applicability and generalizatior ttesults of this study to other

settings and populations.

First, this study was delimited by its restrictitm explore the effect othe
CoRT thinking lessonsas an enhancement tool on the creative thinking of
children with ADHD who are fourth and fifth graderEnhancement of
creativity in this study was measured by both tAR&CT and concept map
complexity. Although during this investigation af the participants were
taking prescribed medication for their treatmenthafir ADHD, this study did
not address the use of prescribed medication ®rtratment of ADHD nor
address gender differences. Therefore, because dbtused population used
in this study, generalizations to other populatiatould be made with
considerable caution. In addition, this study wasduicted in Riyadh which is
the capital of the kingdom of Saudi Arabia, therefehe results from this
study may well not be generalizable to a ruralimgtor other countries.
Finally, the study was further delimited by the ation, which was three

months. This may well have affected the applicapbili
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Limitations - which are almost in every study -ntiy potential weaknesses
of the study, yet, some of these limitations can dsen as potential
opportunities for further investigation in futuresearch (Castetter and Heisler,
1988; Creswell, 1994; Locket al, 1993).

A major limitation to this study was the size oé tsample, this may be due to
the voluntary nature of the study, and the busyeduales for teachers. In
addition, all participants are girls, thereforestBtudy did not address gender
difference. However, it must be acknowledge thatwst, if not all, previous

studies no gender difference between males anddsmas reported.

The literature reviewed for this study acknowledgiwht the students'
academic achievement, self-concept and self-efficand behaviour and
social skill development might be positively infheed by creativity training.
Unfortunately, this study did not investigate tHéeet of creativity training
(the CoRT thinking lesson®n students' self-concept/self-efficacy, students
behaviour and social skill development, and studesxtademic achievement
achieved in variety of curriculum areas such asdirep writing, and
mathematics. However, in the present study, conoayiping technique which
has been related to creativity and well supportethb literature as a learning,
teaching, cognitive, and assessment tool was usedeualuate the
generalization of creative behaviour which mighsule from the creativity

training.

A further limitation is that this study did not iestigate the long-term
advantage of utilizing creativity training. As asu#t, a follow up and retesting
of the students after several months of the trginand the post-tests,
unfortunately, was not made. However, one must @eledge that neither any

of the literature reviewed for this study nor thaported on meta-analysis
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studies (e.g. Ma, 2006; Mansfield, 1978; Sental, 2004a, 2004b) addressed
the long-term advantages of utilizing creativitgiting. Yet, a follow up after
several months may determine whether the partitspam the creativity
training are still using the skills they had leamrthe training programme. And
whether gains in creativity, if there were any, aenaintained, decreased or

increased.

Another limitation is that there is no researchigiesvithout a limitation and
the design used in the present study is not anpérce Therefore, this study
was further limited by the study design which rnesdtd participants'
contribution to a data source generator. However,am of the present study
was to determine the efficiency of creativity tiagn on the concept map
complexity, and théretest-Posttest Control Group Desigiich was utilized

in this study is an adequate design to achieveotbattive.

Finally, it must be acknowledged that when usingRhetest-Posttest Control
Group Designfindings can be problematic in two cases: Firstthe case of
the experimental group outscores its own pre-testes. Second, in the case
that experimental group outscoring the control gron the post-test scores. In
both cases, findings may be in part influenced gy éxperimental group
receiving small group work, rather than creatiwrgining. Although this issue
could be managed by having a third group whichrsvigded with placebo
treatment, the researcher has chosen not do swdoreasons. First, having a
placebo treatment group is usually used when theareh aim is to investigate
the outcome of a treatment or training programmeckvhs designed or
proposed by the researcher (e.g. construct a neatigity training programme
which is cheaper than CoRT). This is not the @gagke current study. In fact,
the purpose of this study (as mentioned in chapne) was not to construct a

new training programme for teachers. Nor was éualuatethe CoRT thinking
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lessonsas a creativity programme. Rather, the purposetwénvestigate how
a proven creativity programme may be employed laghers when working
with children who have ADHD. CoRIE a proven creativity programme which
was developed by Edward de Bono who is a theonidtaarespected authority
in the field of creativity. CoORT has been used ngnresearchers to enhance
creative abilities (fluency, flexibility, origindlyl, and elaboration) in many
studies (see chapter seven). These studies re@ogesditive outcome of using
CoRT to enhance creative abilities. However, manghese studies have used
CoRT with regular education students and childremo vare classified as
having LD, hearing impaired, mental retardation,d abehavioural and
emotional disorders, but none - to the researchertsvledge - have used
CoRT or other creativity training programmes wittildren who are classified
as having ADHD. Second and more importantly, st tthe number of the
participants in the current study is small, therefio was impossible to have a
third group (a placebo treatment group). As memtibpreviously in chapter
seven, participants' number in the current studymall due to the percentage
of children with ADHD is small compared to otherildren of the same age,
most researchers agree that ADHD affects 3-5% bbdaeaged children
(APA, 1994).

Recommendations

The implications from the investigation will be g@gted as recommendations
in this section. These recommendations are eiteevetl directly from the
results of the present study or made based onitdrature reviewed for this

study.

The overall findings of previous studies and reswf the present study
demonstrated that creativity can be taught andtigrgatraining can be

beneficial for improving creative abilities of stmis of varying abilities.
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Therefore, educators should encourage studentsrio &and behave creatively
by teaching them creativity enhancing techniquedudators also should

nurture students' creativity by providing them wgtleativity training.

Given the intricate relationship between creativitgining and improved
creative abilities, educators are supposed to fategcreativity enhancing
techniques (e.g. brainstorming, analogies, problsalving, questioning
techniques and, open-ended activities) as an ésis@airt of the activities
performed daily in each subject of the school cuttim. These techniques
develop creative abilities (fluency, flexibility,riginality, and elaboration)
which are life skills that are imperative to stutdnearning and future
successes. For example, creativity enhancing tqukeiencourage and assist
students in thinking not only about what they thiblat how they think. Thus,
they will learn how to learn and take an activeeroh their learning.
Additionally, all children should receive training creative thinking as Baer
(1994b) and Cramond (1994c) recommended.

A large body of research, in whithe CoRT thinking lessoias been tested,
has verified the effectiveness of usitigg CoRT thinking lessorte develop
thinking skills and recommended it to increase tivag in children. Based on
the results of the present study the researcher relsommendshe CoRT
thinking lessonso be used as creativity training to enhance tkative ability
of children with ADHD.

Results of the present study go hand in hand \Wwahaf Russell and Meikamp
(1994). Therefore, a recommendation could be tdf@n their study. Russell
and Meikamp concluded that both regular student$ stadents who are

classified as special education students did befiefn creativity training, so,
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they recommended it as a "strategy worthy of uséebgher with students in

an integrated setting" (p. 300).

Teaching and fostering creativity via creativitgitiing, traditionally, has been
a fundamental part of creativity and talent teashpreparation to work with
the mentally gifted children. Results of both poms studies and this study
affirmed that students who are not classified astally gifted do benefit from
creativity training, then, the researcher suggést$ all teachers should be

prepared to teach and foster creativity.

Additionally, all teachers should be prepared &xkeand serve children with
ADHD, thus, a course about ADHD should be includesda requirement in

any teacher preparation programme.

Special education teachers who specialized in itHd 6f gifted and talented
could and should provide regular teachers who rasgeivice with workshops
in creativity. Likewise, special education teach&t® specialized in the field
of ADHD could and should provide regular teachef®vare in-service with
workshops in ADHD. Piccolo-Torsky and Waishwell 989 argued that 90%
of the regular teachers need and desired morertgaend the majority had
recently taught at least six ADHD children. Moreqwviey reported that the
vast majority (90%) "indicated they could benefibrh additional training
regarding ADHD" (Piccolo-Torsky and Waishwell, 1998 39).

Concept mapping appears to be a technique wortlmg@by teachers to teach
their students because it is a valuable technidoe Helping students learn
about the structure of knowledge and knowledge obdgpction, or

metaknowledge” (Novak and Gowin, 1984, p. 8). Aiddially, as students

become more proficient or engaged in constructimigcept maps, they learn
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how to learn and become better at learning (Not&®8). Furthermore, as a
tool for learning, concept maps are well suppotbgdcognitive theories of
learning. More importantly, experimental researshbave concluded that
concept mapping technigue has positive effecthiendarning of both students
with and without learning problems, and improvesirttHearning in a wide
variety of subject areas such as reading, writinigJogy, chemistry, and

mathematics.

The majority of today's schools include studenth\&iwide variety of abilities
and learning characteristics which without a dahbky bring to the classroom.
Concept maps (which represent the student's knagelestructure on a
particular topic and own understanding of a specthaterial) are very
supportive in helping teachers in celebrating anghlighting individual
differences in learning among their students (Bas ¥aughn, 2005; Plloway
et al, 2002; Shermaet al, 2006; Stainbackt al, 1994). In addition, teachers
can use concept maps to take advantage of thenssudeversity by using it as
a collaborative tool. Group mapping allows studeatseach and correct each
other's misconceptions. More importantly, it gigdsdents who have difficulty
in understanding a topic the chance to get an agfilan from their peers who
do understand. It also provides those giving thdasmations an opportunity to
develop a better and deeper understanding of thie {@oxtel et al 2002;
Brown, 2003, p. 193; Esibou and Soyibo, 1995; @Gjend Jong, 2005).

According to La Vecchia and Pedroni (2007) coneceapping is very valuable
in testing comprehension of the relationship-basemdation of a domain of
knowledge. Therefore, it can be used as an assesstoel alongside

traditional methods such as oral-based tests whrehbased on subjective

judgment or the structured tests which are moreativje.
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Evaluating knowledge acquired by students claskifis special education
students is difficult and cannot always be measbsethe traditional methods.
Concept mapping technique which has been verifigdablarge body of
research as an effective method to evaluate déekraprocedural, and
structural knowledge might provide an alternativeadditional measure to
assess special education students. However, sartieipants of most of the
studies are normal students, further research pdoex the use of concept

mapping to evaluate special education studentsegrered.

A concept map condenses the student's knowledge saibject into a small
space "one sheet" and takes short time to cresrefore, concept maps may
help students with ADHD to get an overall idea loéit knowledge of the
subject, and encourage them to focus on the rakltips between concepts to
recognize the gaps in their understanding. It AlEps students to get a long-
term and well-organized overview of a topic. In iédd, concept maps may
also help ADHD teachers to identify the studenticlifties and help him/her

to deal with it more effectively.

Today, in every school, if not in every classrodimere are children with
ADHD. Unfortunately, most of the teachers who teabiidren with ADHD
focus on the child's weakness and try to help thit do deal with his/her
weak areas. Similar to the suggestion made by EA@801), Schlozman and
Schlozman (2000), Shermaet al, (2006), and Weiss (1997), results of the
present study recommend that teachers should @atss bn the child's strength
areas in order to establish an appropriate styléeathing or educational

placement from which children with ADHD could beibef
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Future Research

As with all studies, the current study has raisexhynfurther questions and
issues for future work. Research for further inigedion will be suggested in
this section. These suggestions are either devedtly from the results of

the present study or made based on the literagwrewed for this study.

There has been more than fifty five years of radean the topic of creativity,
yet, among both researchers and leaders of thisthere is no agreement on
what creativity is, or how to assess it. Howevike, heed for more qualitative
and quantitative research for assessing and dewgla@peativity is one point

that was clear and approved by every one who wiaritse field of creativity.

Creativity and ADHD are currently being researcih@dnsively, but the area
of creativity among individuals with ADHD is gregtlacking in research.
Additionally, concept mapping technique has beemsgarch topic for more
than three decades, yet, to date, it is rarely @sed research topic in both
creativity and ADHD. Therefore, more research steds to be done in these

areas.

Experimental results from the present study havaatestrated the feasibility
of creativity training in enhancing students' crngt scores on the TTCT and
performance on the concept maps. These resultsnemeesting and highly
promising for further study using different resdadesigns (e.gingle-Subject
Design which maybe provide us with more information awtails.
Additionally, because of the limited amount of @& on creativity among
children with ADHD, further study to address thi®a using larger sample
(e.g. both gender, and a wide range of developmgatand academic grades)

which could generalize results to a larger popaitais needed.
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Since the present study did not address the edffettte creativity training on
students' self-concept/self-efficacy, students' abelur and social skill
development, and students' academic achievemeimgvachin a variety of
curriculum areas such as reading, writing, and erattics further studies
could investigate these areas. Future researchcaldd evaluate the effect of
creativity training over a longer duration, and lbweg-term advantages of it by

following up retest after several months of theniray.

Results of the present study add to a large numbekperimental results on
the CoRT thinking lessonghich have confirmed the usefulness of using it to
enhance students' thinking skills. However, thes@né study used only twenty
lessons from CoRT 1, 4, and 6. Therefore, an exatiom of the other parts or

the entire programme is suggested for further study

Unfortunately, most, if not all, of the researcld amervention on ADHD were
overly focused on identifying deficiencies amongdren with ADHD to help
the children, parents, and teachers deal with teBeiencies (Burcharat al,
1993; Frick and Lahey, 1991; McBurnett al, 1993; Purdiect al, 2002).
Therefore, it would be valuable for further resbate focus on strengths as
well as weakness among children with ADHD. For epkanexamine the
effective of using CoRT 2 (organization), CoRT Bté€raction), and CoRT 5

(information and feeling) among children with ADHD.

The high correlation found between concept maps BR@T scores in the
present study is encouraging and could be confiroyea factor analysis study
using a large sample - similar to that used to kigvthe TTCT (that is, a large
group of participants "more than 10,000", wide mof development age "e.g.

5 to +18" wide range of development ability "e.gftegl, average, mental
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retardation, LD, ADHD, and low achievement" widaga of academic grades
"e.g. from kindergarten to 12 grade" and both gendand addressing specific
correlations between the subscale scores of theepprmap and the TTCT.
For example, is there a correlation between scofresiginality on the TTCT
and the scores of cross links on concept mapsthkr avords is the ability of
originality equivalent or correlated to cross linksores, the ability of fluency
with propositions, flexibility with hierarchy, anelaboration with examples?
And if so, does concept mapping techniqgue meagesatice ability in the way
the TTCT does?

Concept mapping has been seen by it is creatorgldlO98) as a teaching
and learning tool which aids creativity. If indeed, the results of both Russell
and Meikamp (1994) and the present study suggesatigity training has a

positive affect on concept mapping complexity, tkencept mapping possibly
will also be used to aid creativity. However, Rikeyd Ahlberge (2004) found

no significant positive correlation between conceatpping connectivity and

creativity, but they used a different scoring methban that suggested by
Novak, and the sample they used was small. Sinleg BRnd Ahlberge' study is

the only academic work done to test the effect ©sh@ concept mapping on
creativity - to the researcher's knowledge - arartresults do not come into
line with Novak's notion that concept mapping tegbe will aid creativity,

further research in this area is required.

Wallach and Kogan (1965) proposed four categoriesharacteristics of
children aged 10-11 years, classified on the bafsibeir levels of creativity
and intelligence. Wallach and Kogan described ckildwho are "High
creativity-low intelligence” as angry children whbave conflict with
themselves and their school environment, and hagbénfis of unworthiness

and inadequacy, but they are able to blossom awglyit Based on the above
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characteristics creativity training could help higteativity/low intelligence
children to grow cognitively, but also create manegative personality
characteristics, so, creativity training could bet suitable for those children.
However, Wallach and Kogan also found that "lowatikaty-low intelligence"
are suffer from psychosomatic symptoms, passividy, are involved in
antisocial activities. Therefore, further researich understand the exact
influence of creativity training on the personaliyaracteristics of children of

different abilities is required.

Some academics and clinical professionals arguetliese is a relationship
and similar characteristics between ADHD and cvégti However, to date,
the exact nature of the relationship, if any, bemvADHD and creativity is not
known. Therefore, further academic research in plagicular area is much

needed.

Conclusion

Human creativity, to date, is difficult to definachevaluate, but it is valuable
and can be taught. Teaching creativity to childwath ADHD throughthe
CoRT thinking lessonsas the focus of this study. The initial resultsict are
very interesting and highly promising show thatatigty training did benefit
children with ADHD. Therefore, teachers should dasiand establish
educational activities and environments in whicle ttreative abilities of
children with ADHD can be developed. Additionalighildren with ADHD
should also have the opportunity to enter cregtiitogrammes in their
schools. However, since research in this areamgdd, further works still

needs to be done.
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