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The purpose of this follow-up study was to deteni children who had participated in
an occupational therapy based handwriting readipesgam would show greater improvements
in handwriting-related skills a year following imiention when compared to a control group and
an alternate experimental group. The entire s{uidtyal study and follow-up study) was a time
series longitudinal design with 4 data collectiamnps. Sixteen children (4 from the control
group, 6 from the experimental group, and 6 fromdternate experimental group) were tested
in September 2010, received intervention, and \ageen tested in March 2011 during the initial
study. This follow-up study then included 2 moostptesting sessions in September 2011 and in
March 2012. Testing sessions included the Beettdduica Developmental Test of Visual-
Motor Integration — Sixth Edition (VMI) and four tfhe eight subtests from the Bruininks—

Oseretsky Test of Motor Proficiency — Second EdiiBOT-2). All children completed all



testing at the first session of the initial studySeptember 2010, participated in the intervention
during the initial study, and completed all tedtb@th testing sessions for this follow-up study in
September 2011 and in March 2012. (At the secesithg session in March 2011, 2 children
did not complete the Upper-Limb Coordination Subtéshe BOT-2 and 1 child did not
complete the Fine Motor Integration Subtest orRime Motor Precision Subtest of the BOT-2).
The dependent variables were the scores receivéiedviMI and the Fine Motor Precision
Subtest, Fine Motor Integration Subtest, ManualtBety Subtest, and Upper-Limb
Coordination Subtest of the BOT-2. The indepengantble was the handwriting instruction

program in which the child participated during thitial study.

Data analysis indicated that children who partit@gl in the Fine Motor and Early
Writing (FMEW) Pre-K curriculum (experimental grogughowed greater improvements in
median scores on the BOT-2 Fine Motor PrecisionMadual Dexterity subtests from the end
of the intervention year to one year following m&ntion when compared to the control group
and the alternate experimental group. Both the ¥Ml the Fine Motor Integration and Upper-
Limb Coordination subtests of the BOT-2 showeddbwetrol group with the greatest median

change in scores.

It is difficult to draw conclusions from the resutif this study, as limitations including a
lack of randomization between the three groupsihggith considerable differences in age and
gender strongly affected results, leading to inbasice data about the effects of the FMEW

curriculum on handwriting-related skills of childrene year following intervention.
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CHAPTER 1: INTRODUCTION

Children with handwriting difficulties are hindera@dperforming many school-related
activities (Zwicker & Hadwin, 2009). In typicallyeveloping children, difficulty with
handwriting is often seen as a lack of effort om¢hild’s part (Zwicker & Hadwin, 2009).
Judkins, Dague, and Cope (2009) found that 25%mcally developing children scored at least
1.5 standard deviations below the norm for the& @ipup in handwriting skills, indicating that
even typically developing children struggle witlesle skills. When children demonstrate poor
handwriting legibility and classroom efforts to iroge legibility do not result in substantial
improvement, these children are typically refeti@dccupational therapy (Hammerschmidt &
Sudsawad, 2004). In fact, difficulties with handing are cited as one of the most frequently
mentioned reasons for the referral of school-adg@dren to school-based occupational therapy
services (Feder, Majnemer, & Synnes, 2000; MissiBdlack, Egan, DeLaat, Gaines, &
Soucie, 2008; Schneck & Amundson, 2010). Holtziregel Hight (2005) conducted a survey of
five hundred school-based occupational therapreisf@und that excessively high caseloads
affected one in three therapists. Many occupalitheapists in schools are overwhelmed with
large numbers of referrals for handwriting, whichymmpair the therapist’s ability to work
effectively (Asher, 2006). Traditionally, individlized handwriting instruction has been
provided by occupational therapists after handagiskill deficits resulted in a referral to
occupational therapy services. However, if teaspeovide more individualized handwriting
instruction to meet the needs of children, handmgiabilities may improve without
occupational therapy referrals, thereby alleviatiefgrrals due to limited handwriting instruction
that could be addressed in the classroom. Thasiation of unnecessary referrals may allow

school-based occupational therapists to focustsftor those children that most need their



services, with therapeutic handwriting interventasfered only for those who have difficulty

with handwriting even after intensive practicehe tlassroom (Feder & Majnemer, 2007).

Research conducted by Case-Smith (2002) demordstisgemprovement of legibility of
a child’s handwriting through an eclectic occupaditherapy intervention. However, this study
and others similar have not addressed what tyr@ervention is most effective for producing
the most successful outcomes for handwriting adsljtindicating the necessity for additional
research on specific interventions used to implamdwriting intervention. Multisensory
programs are often used in school-based occupativerapy programs, but there is a lack of
research on these programs as well, further indigélhe need to research the effects of this type
of intervention (Zwicker & Hadwin, 2009). Furtheone, while there is research illustrating the
importance of improving handwriting skills througpecific handwriting interventions, little
research has been done on the effects of struchamdivriting programs using fine motor skill
intervention. Research conducted by Winslow (2@Emonstrated a greater increase in mean
total point scores received on the Fine Motor Irdégn Subtest and Manual Dexterity Subtest
of the Bruininks—Oseretsky Test of Motor Proficigrsecond edition (BOT-2) in children in
Head Start who patrticipated in a structured harntwyreadiness program when compared to
children who received typical Head Start handwgitimstruction. Donica, Goins, and Wagner
(2012)found that children who participated in eitherwbtdifferent structured handwriting
readiness programs showed greater improvementssiaal control, hand control, and letter
and number formation than children who had recetypital Head Start handwriting
instruction. Understanding the long-term effedtthese curriculums, and other handwriting
instruction programs, is important in knowing whetbr not these effects will last into

kindergarten and subsequent years, helping to erniat children continually maintain good
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handwriting skills throughout the school years.atidition, other studies have addressed the
need for research examining the long-term effettd approaches to handwriting
interventions to determine which intervention wobh&lthe most successful in teacher-guided

classroom instruction (Judkins et al., 2009).

Therefore, the purpose of this follow-up study wasdetermine if children who had
participated in an occupational therapy based hatidg/readiness program during Head Start
would display greater improvements in handwritietated skills as evidenced by changes in
scores on the VMI (Beery & Beery, 2010) and foustests of the BOT-2 (Bruininks &
Bruininks, 2005) from the end of the interventiaayto one year following intervention when
compared to a control group and an alternate exyerial group. More specifically, the
researcher wanted to determine if children whoeaticipated in the Fine Motor and Early
Writing Pre-K Curriculum (FMEW) would show greaiarprovements in scores from the end of
the intervention year to one year following intariien when compared to the control group who
had received typical Head Start instruction in hamithg and the alternate experimental group
who had participated in the Handwriting Without iiea Get Set For School Curriculum®
(HWT), on the Fine Motor Integration Subtest anel Khanual Dexterity Subtest of the BOT-2
(Bruininks & Bruininks, 2005), as these two suldediowed positive results in the initial year of
the study. Additionally, the researcher used tphpdJ-Limb Coordination Subtest and the Fine
Motor Precision Subtest of the BOT-2 (Bruininks &iinks, 2005) to compare children who
had participated in the FMEW experimental groughwettildren who had participated in the
HWT alternate experimental group and children m¢bntrol group who had received typical
Head Start handwriting instruction to determinthése groups would show a difference in

change in scores from the end of the interventiar yo one year following intervention. Lastly,

3



the researcher used the Beery-Buktenica Develo@h€ast of Visual-Motor Integration —
Sixth Edition (VMI; Beery & Beery, 2010) to compagkildren from the experimental group
who participated in the FMEW program with childifeom the alternative experimental group
that participated in the HWT curriculum and thetcohgroup who had participated in typical
Head Start handwriting instruction to determinehifildren would demonstrate improved visual-
motor skills, related to handwriting success, fritv@ end of the intervention year to one year

following intervention between the three groups



CHAPTER 2: LITERATURE REVIEW

The Importance of Good Handwriting Skills

Handwriting is an important functional skill thadyng children must acquire, since it is
used frequently in preschool through elementargeggLust & Donica, 2011; Marr, Windsor,
& Cermak, 2001). Good handwriting skills are ugudkfined in terms of legibility and speed
(See Appendix A), given that these two factors Haasen described as the two most important
elements in handwriting performance (Feder & Majagra007). Typically, once handwriting
is learned, the skill becomes rapid, accurate ,raechanical, with little need for active conscious
control (Longstaff & Heath, 1999 This allows the handwriting process to becoimeoat
automatic, keeping the generation of text fromrieténg with the creative thinking process
(Scardamailia, Bereiter, & Goleman, 1982) and sgrto increase efficiency and reduce

redundancyl(atash, 1998

Good handwriting skills are important for elemegtschool-aged children to develop in
order to meet the demands of a typical school Wsirftraub & Graham, 1998). The use of
paper and a writing utensil has been found to mgkever 3 percent of the school day in pre-
kindergarten settings, almost 20 percent in kinaigegm, and anywhere between 26 and 51
percent of the school day for second through gixlde (Marr, Cermak, Cohn, & Henderson,
2003; McHale & Cermak, 1992). Therefore, whileldtgn in pre-kindergarten settings such as
Head Start may not spend a large amount of timeamiwriting activities, they need to be
prepared to spend significantly more time on tlesiés during their kindergarten year and

subsequent elementary school years.



Handwriting is not simply for completing assignnmeeriiut is also a way for children to
gather, remember, and share information and taoegpbrganize, and refine different concepts
in many subjects (Judkins, et al., 2009). Handmgits the primary way for elementary school-
aged children to demonstrate their knowledge ahked concepts and to express themselves in
written form (Case-Smith, 2002). Handwriting is@ktrongly connected to academic success,
as good handwriting skills have been seen as aquisite for academic achievement in later
school years (Erhardt & Meade, 2005; Feder & Majeer2007; Graham, Berninger, Abott,
Abott, & Whitaker, 1997; Graham & Harris, 2000; Kiaran & Stagnitti, 2007), and handwriting
difficulties have been shown to cause difficultyftwcompletion of assignments, thereby
affecting academic achievement (Berninger, Rutb&bipott, Garcia, Anderson-Youngstrum,
Brooks, et al., 2006; Christensen, 2005; Feder §klaer, 2007; Gregg & Mather, 2002;
Medwell & Wray, 2007; Swedler-Brown, 1992 ). Ircfathe World Health Organization (2002)
recently included handwriting difficulties as orfetlee problems thought to cause a barrier to
school participation, a significant element in tteemal developmental process of the child.
Graham (1999) established that children who steiggih handwriting might have increasing
difficulties as they progress in school, and theke continually struggle beyond first grade may
never fully develop as writers. This fact undezrthe importance of ensuring that children

develop good handwriting skills before finishingsfigrade.

In the past, emphasis on writing has been moreskxton composition than handwriting
legibility and proper production of letters (MedWw&lWray, 2007). Typically, teachers have
indicated that if they were able to read the sttidewriting, it was sufficient. However, research
is now suggesting that handwriting skills and hantiwg difficulties are a predictor of

composition quality and literacy skills (Grahamagt1997; Medwell & Wray, 2007) and that
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handwriting legibility may have an effect on gradeseived. For example, studies have shown
that handwritten school assignments with limiteglddity (e.g., spelling tests or creative writing
assignments) have been given a lower score thahwdhdd have been earned with greater
legibility (Briggs, 1980; Chase, 1986; Sweedler\Bng 1992). Handwriting difficulties may
affect academic achievement for many differentonas First of all, children without
handwriting automaticity have been found to spesthach time thinking about handwriting and
the actual neatness of their papers as they doeocantent of their papers (Graham, Schwartz,
& MacArthur, 1993; McCutchen, 1996), leading to ghoand lower quality compositions
(Graham et al., 1997; Medwell & Wray, 2007). Sasdhave shown that when children were
able to dictate their texts rather than writingnthéhe quality of their composition improved
significantly (De La Paz & Graham, 1995; McCutch£®88, 1996), suggesting that it was the

task of handwriting itself that lowered the compiosi quality.

A lack of handwriting automaticity may also affecimposition quality because children
who have difficulty with handwriting usually hawetible shifting their attention between the
motor process of handwriting and the cognitive pescof generating thoughts and ideas
(Graham & Weintraub, 1996). These children thek e necessary automaticity of letter
formation tend to forget what they are trying tatejrsince their attention is consumed by the
working memory required to write and produce ttieete (Graham, Harris, & Fink, 2000).
During the writing process, considerable attenisofocused on the mechanics of writing (e.g.,
letter formation and spatial organization), whichyniminder the child’s ability to develop ideas
and plans (Edwards, 2003; Graham et al., 1997)ld@h with handwriting difficulties may also
be consumed with time spent attempting to speld&ar with the process of writing words and

punctuating sentences, rather than the compositieli (McCutchen, 1988). Therefore, these
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children are unable to use their full cognitiveongses to produce more complex compositions,
resulting in a decreased ability to express thmughts and ideas. This may lead to a slower
composition rate and shorter written products #natof poorer quality (Graham et al., 1997). In
general, the less the transcription process isaatiaed the harder it is for the writer to

concentrate on the text composition processes @aradt al., 2000; Olive & Kellogg, 2002).

Due to the importance of handwriting as a dailk fas children of all ages, the
consequences of handwriting difficulties are extenand can be detrimental not only to
academic performance, but also to a child’s saders, self-image, attitude, and behavior
(Erhardt & Meade, 2005; Feder & Majnemer, 2007;dgr& Mather, 2002; Jackman &
Stagnitti, 2007). The negative effects of handwngidifficulties on a child’s academic
performance makes these children more likely tacawoiting and give up on written
assignments (Berninger, Vaughan, Abbot, Abbot, Rp§aooks, et al., 1997), which impedes
their ability to express what they know (MedwelM&ray, 2008). This may lead children to feel
frustrated, further causing decreased self-effiGay motivation (Margalit, 1998; Pavri &
Monda-Amaya, 2000; Piek, Baynam, & Barrett, 2006hese lowered feelings of confidence
may cause arrested writing development (Berningerpkawa, & Bragg, 1991), further

affecting academic performance.

In many circumstances, children who have not sieffity mastered basic writing tasks
are forced to move on too quickly to more advangatten assignments, which is likely the
cause of many handwriting problems in school-adgeldiien (Asher, 2006; Donica, 2010;
Karlsdottir & Stefansson, 2002). Other researajgssts that children’s early development of

fluent handwriting skills may prevent difficultie@gth writing performance in later grades



(Edwards, 2003). Marr and Cermak (2003) found @@86 of the 93 children studied were
consistent (as defined by retaining the same @ikt performance and relative ranking over
time) in their handwriting performance from kindarggn to halfway through first grade. This
suggests that it is important to have a solid fatioeh in handwriting skills by kindergarten,
since these skills seem to be established by ¢f@s &urthermore, this correlation between
scores in kindergarten and first grade presentisligvidence that handwriting performance
exists in a moderately consistent pattern (Marré&r@ak, 2003). Therefore, handwriting
instruction including pre-writing skills and fineator development activities may be deemed
even more necessary in the pre-kindergarten artkkgarten years to develop a solid
foundation of handwriting skills and prevent hantiwg difficulties from occurring in the

future.

Language arts skills may also be affected by haticgyrperformance. For example,
research has suggested that children may beconeanourate spellers through the process of
handwriting (Cunningham & Stanovich, 1990). Ini&dd, handwriting difficulties may help
predict reading challenges, as success in nammgyritay predict future success in reading
achievement (Berninger et al., 2006; Haney, 20&)me may believe with the increased
availability and use of computers and other tecbgiohl advances that handwriting is no longer
necessary or important. However, handwritingiistse most immediate form of
communication, and is necessary for children tallde to complete assignments, take notes
during class, and demonstrate their knowledge sts teeginning in elementary school and
continuing throughout the school years (ConnellgeG& Walsh, 2007). In addition, research
suggests that many children who have difficultigghwandwriting may also struggle with

automatic keyboarding, as difficulty with early antatic handwriting mechanics and speed
9



correlates with difficulties in subsequent keybagdskills (Connelly et al., 2007). Therefore,
handwriting is still an important aspect in a clildchool day as handwriting success correlates

with many other school-related tasks.

Good handwriting skills are extremely importantt bofortunately these skills are
difficult for children to accomplish (Smits-Engelam Niemeijer, & van Galen, 2001; Volman,
Schendel, & Jongmans, 2006), and research sugpastsandwriting difficulties are common in
children at the elementary school level (MedwelM&ay, 2007). It is difficult to estimate just
how many children experience handwriting difficedtj as not all children may be recommended
to occupational therapy or other services for thamdwriting problems. Also, the percentage of
children with handwriting difficulties reported damds upon factors such as the extent of teacher
awareness, the child’s grade, and the selectiteriei type, and availability of evaluation tools
and instruments used in research (Hammerscmidtds&mad, 2004; Sudsawad, Trombly,
Henderson, & Tickle-Dengen, 2001). However, iséimated that anywhere between 12 and 27
percent of school-aged children (elementary thrdugh school) in the United States experience
handwriting problems (Karlsdottir & Stefansson, 2P&hile some estimates have been as high
as 44 percent (Alston, 1985; Rubin & Henderson2)9&ither way, these estimates suggest
that the lack of handwriting automaticity is affagta significant amount of children.
Researchers have also noticed a strong gendet, efféicat boys are more likely to have
handwriting problems than girls (Berninger et 8897; Graham et al., 2000; Hamstra-Bletz &
Blote, 1993; Rubin & Henderson, 1982) and girlsenbetter handwriting in overall quality and
letter formation and demonstrate greater speedtibgs (Berninger & Fuller, 1992; Berninger et

al., 1997; Biemiller, Regan, & Gang, 1993; Grahdrale 2000; Hamstra-Bletz & Blote, 1993;
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Ziviani, 1984; Ziviani & Elkins, 1984). Thereforbpys may require even more handwriting

instruction than girls to meet the demands of &bjschool day.

The Importance of Formal Handwriting Instruction

Formal handwriting instruction is very importantaa@hild’s educational success, and is
considered essential to children who do not wriginctively or have underdeveloped
foundational skills and produce their letters ilbdg (Berninger & Fuller, 1992). Handwriting
instruction is believed to be an important aspegreventing writing difficulties in the
elementary grades (Graham et al., 2000). A studye dy Judkins, Dague, and Cope (2009)
suggested that lower than average handwritingssldilen in typically developing children,
could be due to the lack of individualized instraitin the curriculum. Additionally, length and
guality of written compositions, affected by thaliility to write automatically, can be enhanced
through formal handwriting instruction that teackesect letter formation and legibility
(Medwell & Wray, 2007). Other studies suggest themal handwriting instruction is
positively correlated with good reading skills. riexample, Berninger et al. (2006) suggested a
relationship between direct handwriting instructaord improved reading at the word level for
first grade children that had previously been agkedged as having difficulties with
handwriting. Therefore, formal handwriting insttioa may not only benefit children in

handwriting skills, but in other language artslskas well.

A child with poor handwriting skills in pre-kindeaigen is likely to be behind peers when
entering kindergarten. In fact, handwriting skifigoreschool have become a predictor of
kindergarten handwriting performance, and handmagitemands in kindergarten have increased

in the last few years (Fogo, 2008). Other stutege shown a decrease in the handwriting skill

11



level in children entering kindergarten over thange(Berninger et al., 1997; Pape & Ryba,
2004). Conversations with participating teachdérsne such study revealed that this decline
might be due to a decrease in sufficient and apigpclassroom instruction and hands-on
practice in handwriting (Berninger et al., 199Research has also shown that healthy
adjustment during the first years of school isecprsor to later success and that individual
differences in children’s school results remairmatigkly stable after the first few years in school
(Alexandar, Entwisle, & Olson, 2001). Therefotee tmportance of developing handwriting
skills early on is even more important, which maydehieved through formal handwriting

instruction that should begin at the pre-kindemgatevel.

Interestingly, despite the evidence that handwgitirstruction is so important to a child’s
academic success, curriculum changes have drafhatieareased the amount of handwriting
instruction, teacher training, and practice givanmj the school day (Hoy, Egan, & Feder,
2011; Pape & Ryba, 2004). This may be what leaasynchildren to develop handwriting
problems, thus requiring referral to occupatioharapy programs and other services for
remediation. With an increasing number of childnering handwriting difficulties, it is
apparent that handwriting instruction and hand$amdwriting practice need to be reintegrated

into the pre-kindergarten and kindergarten curdmsg to enhance academic success of children.

Children are expected to gradually improve thendwveriting legibility as formal
instruction is introduced in the kindergarten ainsk fgrade curriculum (Vreeland, 1999).
However, while some children are able to write wathout having proper handwriting
instruction, and others are unable to learn thié rélgardless of the interventions used, most fall

somewhere in between these two categories andib&oaf good teaching strategies for
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handwriting instruction (Benbow, 1995). Some edoisahave suggested that handwriting skill
deficits exist because insufficient attention segi to handwriting skill development during
school, and not due to specific client factors fing children’s abilities (Asher, 2006). Research
that has shown the negative effects of handwrtiifficulties on academic achievement has
moved attention away from teaching writing througipying and towards emphasizing correct
letter formation and legibility (Medwell & Wray, B@), which may be achieved through formal

handwriting instruction including demonstration.

Unfortunately, teachers often vary in their opin@mnwhat age handwriting instruction
should be introduced. Asher (2006) found thatoteen teachers (kindergarten through second
grade), seven taught or expected manuscript hatidgvto be taught during kindergarten and six
expected it to be taught in first grade. Cleahlgre is inconsistency between teachers about
which grade children should begin learning handmgitwhich means that some children may
miss handwriting instruction altogether. For im&, if a child’s kindergarten teacher does not
teach handwriting formally because of expectingfits¢ grade teacher to do so, the next year
that same child may have a first grade teacherexipected that the kindergarten teacher had
taught handwriting. In this case, the child misaegry important part of education and may

suffer from this lack of instruction throughout sch

State and National Standards for Handwriting

The North Carolina Department of Public Instruct{@8004a) has set standards for
preschoolers in North Carolina that include fourateg for handwriting. In order to meet these
standards, a preschooler must begin to use a yaffielifferent writing tools and materials (such

as pencils, chalk, markers, crayons, finger paiat, and computers), and use a variety of
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writing in their play for different purposes (suah lists, messages, stories, etc.). Preschoalers i
North Carolina should also begin making marks béxtes, and letter-like forms, and are
expected to practice writing letters and mastereational letter forms, starting with the first
letter of their own name and eventually being ablerite their full name using letter
approximations (North Carolina Department of Pubistruction, 2004a). Therefore, it is
important that preschool-aged children in Northadllaa have foundations for handwriting, have
developed handwriting-related skills, and beginge those skills to practice writing letters. A
curriculum that involves using different writingais and materials, encourages preschool-aged
children to begin writing, and helps them begimmalerstand the concepts of letter formations
and handwriting would be very beneficial for leagnihe necessary skills that children are

expected to achieve throughout the preschool years.

Children moving into kindergarten are expectedaotiniually develop their handwriting-
related skills. At the kindergarten level, the toCarolina Department of Public Instruction
(2004b) expects children to make connections thrahg use of written language by applying
the strategies and skills they have learned taemdtten texts. In order to complete this goal,
kindergarteners should be able to use new vocabuldheir writing, such as words that name
objects, words that tell action, and words thatdbe color, size, and location, in a variety of
simple texts (e.g., written stories, lists, andrj@l entries of personal experiences). The
kindergarten child is also expected to write fraft to right and from top to bottom and to write
most letters and some words when dictated. Lasiycurriculum includes being able to write
most letters of the alphabet independently, uséaldetters to write the word “I” and the first
letter in their own name, and use legible manust@mdwriting (North Carolina Department of

Public Instruction, 2004b). Therefore, kinderga#drs in North Carolina must not only receive
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proper instruction in handwriting-related skillsftwe entering their kindergarten year, but these
skills must carry-over into and throughout the ldrghrten year to provide a foundation for

handwriting skills to grow on.

The National Research Council has also issued atdador writing accomplishments
that children are expected to meet by the endrafddigarten. These standards are similar to
those issued by the North Carolina Department dfiPinstruction, in that children are
expected to write most letters and some words wiaated, independently write many
uppercase and lowercase letters, and write to sgpneaning (Snow, Burns, & Griffin, 1998).
The National Research Council also expects kindgers to write their own first and last
name and the first names of some of their friemdsch is more stringent than that of the North
Carolina Department of Instruction, which expeatlydhe first letter of the first name to be
written independently (Snow et al., 1998). Thus aational level, handwriting-related skills
are considered even more important for childredeteelop before and throughout their

kindergarten year.

Handwriting Instruction Programs and Curriculums

Many programs and curriculums have been develapaddress handwriting problems,
each using a unique method to teach the underbpngponent skills of handwriting. Lust and
Donica (2011) implemented a structured handwritgafiness program in a Head Start
classroom aiming to increase handwriting readis&sls for these children. Children who
participated in the Handwriting Without Tears® —tGet for School multisensory program
demonstrated significant improvements in handwgiteadiness skills (Lust & Donica, 2011).

Other multisensory handwriting interventions haeerbeffective in improving handwriting
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skills as well (Peterson & Nelson, 2003; ZwickeH&dwin, 2009). Winslow (2011) conducted
a pilot study implementing the Fine Motor and Ealyiting Pre-K Curriculum (FMEW) in a
rural Head Start classroom. This program is agired multisensory handwriting readiness
program that aims to improve fine motor skills re4school aged children in hopes to help
prepare the children for the handwriting demandsiredergarten and to develop necessary
handwriting-related skills to prevent handwritinglplems in the future. The study investigated
the program’s effectiveness on developing thosehwating skills necessary in order to make
the transition into kindergarten easier, and resshbowed that the curriculum had a positive
effect on fine motor skills of the children at He&thrt. More specifically, the experimental
group demonstrated a greater increase in meanpoital scores between pre-test and post-test
on the Fine Motor Integration Subtest and the MabDeterity Subtest of the BOT-2 (Bruininks
& Bruininks, 2005; Winslow, 2011). Donica, Goirsyd Wagner (2012) conducted a study
implementing the Handwriting Without Tears — Get S& School Curriculum® and the Fine
Motor and Early Writing Pre-K Curriculum in two éefent Head Start classrooms in order to
investigate the effects of handwriting readinesgy@ms on handwriting-related skills. While
both experimental classrooms and the control atassithat had received typical Head Start
handwriting instruction all showed an increasehi@ tnean changes in scores, both the
experimental classrooms displayed greater improngsrtean those of the control classroom
(Donica, Goins, & Wagner, 2012). The importancéhese programs, as well as their carry-over
effect throughout subsequent school years, is dstraiad through studies in which the effects
of the programs are analyzed in order to providdence for the efficacy of direct handwriting

intervention.

The Relationship between Fine Motor Skills and Handriting Difficulties
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The mechanisms behind handwriting difficulties aoé yet understood, and little is
known about why some children have handwritingiclifties while others do not. However, in
recent years a great deal of progress has beenimadderstanding the process of handwriting
itself (Graham & Weintraub, 1996). Handwritinggigomplex activity that requires the
interaction between both motor and cognitive preesgBerninger & Swanson, 1994; Graham
& Weintraub; 1996; Van Galen, 1991), and requiredggmance in perceptual-motor skills,
motor planning, eye-hand coordination, visual petio@, visual-motor integration, bilateral
hand skills, in-hand manipulation, kinesthesia, er@presence of proper biomechanical
components for posture and hand grip (Asher, 20@8nhill & Case-Smith, 1996; Denton,
Cope, & Moser, 2006; Erhardt & Meade, 2005; Fedé&nemer, 2007; Woodward & Swinth,
2002). Other factors that may come into considemathen evaluating handwriting
performance include legibility, speed, tool useseey processing, posture, and sustained
attention (Roston, 2010). While all of these aspe€handwriting are important, two key
aspects of handwriting difficulties identified iesearch are deficits in fine motor coordination
(Smits-Engelsman et al., 2001; Smits-Engelsman & &alen, 1997) and deficits in visual-

motor integration (Maeland, 1992; Tseng & Murra§94; Weintraub & Graham, 2000).

Deficits in visual-motor integration and fine motmntrol have both been linked with
handwriting difficulties, which is why many reselaets have suggested that these two skills are
strong indicators of handwriting performance (D#glley, & Krauss, 2003; Ratzon, Efraim, &
Bart, 2007; Volman et al., 2006; Weintraub & Grah@®00). Studies have indicated that, of all
perceptual-motor skills, visual-motor integratiarrelates most with handwriting performance
(Daly et al., 2003; Tseng & Chow, 2000). Daly, kég] and Krauss, (2003) found strong

positive relationships between scores receivedermievelopmental Test of Visual-Motor
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Integration (VMI; Beery, 1997) and children’s abés to legibly copy letterforms,
demonstrating that visual-motor integration skilisre related to the ability of kindergarten
children to copy letters legibly. These resultgmart the conclusion that visual-motor

integration is a requisite skill for handwritinggibility (Daly et al., 2003).

Fine motor skills are also an important aspectandwriting performance. Children of
all backgrounds and developmental levels, fromdsiby developing to developmentally
delayed, may have trouble with fine motor skillsldnerefore, handwriting (Dunn, Campbell,
Oetter, Hall, & Berger, 1988). When a child’s hamiting skills do not improve, or their
progress is behind their peers, these childrenféeea referred to occupational therapy for poor
fine motor performance, including poor letter fotmaa (Marr & Cermak, 2003). Volman,
Schendel, and Jongmans (2006) found that childrdnhandwriting problems scored
significantly lower on the Unimanual Dexterity sest of the Movement ABC test (used to
measure fine motor coordination) than children withhandwriting problems. This subtest was
also significantly correlated with the handwritiggality in children with and without
handwriting difficulties. In addition, a study doby Smits-Engelsman, Niemeijer, and van
Galen (2001) found that more than half of the aleitd(7 out of 12) with poor handwriting also
had problems with fine motor skills. Observatidrdaily activities in regular elementary school
classrooms has revealed that between 30% and 6@8é ethool day consists of fine motor
tasks, such as coloring and cutting, and mainlythaiting activities (Linder, 1986; McHale &
Cermak, 1992). More specifically, kindergartersgyend up to 46% of their day completing fine
motor activities, of which 42% are paper-and-petasks, and preschoolers spend an average of
37% of their school day engaged in fine motor ati#is, of which 10% are paper-and-pencil

tasks (Marr et al., 2003). Fine motor skill deBanay result in incorrect size and placement of
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letters (Feder & Majnemer, 2007) and an inadeqpereil grasp in children who have
difficulties with in-hand manipulation skills, whids necessary for the precise and controlled

movements used in handwriting (Feder & Majnemed 2®Pape & Ryba, 2004).

While many studies have been conducted to idetitdyrelationship between visual-
motor integration and handwriting difficulties (@il & Case-Smith, 1996; Hagborg & Aiello-
Coultier, 1994; Phelps & Stempel, 1988; Rubin & Herson, 1982; Sovik, 1981, 1984,
Tarnopol & de Feldman, 1987; Tseng & Chow, 200@&ns& Murray, 1994), few have been
done examining the relationship between handwrtiifficulties and fine motor skills. Since
the development of fine motor skills correlateshvifie acquisition of handwriting skills in
young children, this relationship should be furtaddressed in the preschool curriculum, and
fine motor skills should be included in handwritiimgtruction to promote greater handwriting
skills. Fine motor skills may be a key componenhandwriting performance and an important
factor in why some children have difficulties whiandwriting. Therefore, studying the effects
of fine motor based handwriting instruction progsaom the development of these handwriting-
related skills would benefit the knowledge basearidwriting difficulties and may help identify
how to not only correct these problems, but to enéthem as well. Implementing structured
handwriting readiness programs in preschool wilegihildren the needed extra practice in a
multisensory manner that may aide in masterinditieemotor tasks needed for the larger task of
handwriting. Furthermore, addressing the fine mekdl developmental deficit in children at
the preschool level will increase their chancesiaccess in kindergarten. In addition, studies
have suggested the need for further researchhetpriactice of directly teaching fine motor

skills to children with handwriting difficulties (Aintraub & Graham, 2000).
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Winslow (2011) demonstrated that a multisensorydiaaiting readiness program
implemented in a Head Start program had a posgifeet on the fine motor integration and
manual dexterity skills of children in Head Staltonica, Goins, and Wagner (2012)
demonstrated that two different handwriting readgnerograms had a positive effect on the
handwriting-related skills of these children. WHetthese positive effects would last into
subsequent years following intervention is impariarunderstanding the long-term benefits of
such handwriting readiness programs. This custmy is a follow-up study to investigate the
carry-over effect of the Fine Motor and Early WagiPre-K Curriculum (FMEW) on
handwriting-related skills from the end of the mvntion year to one year following
intervention when compared to a control group wad freceived typical Head Start handwriting
instruction and an alternate experimental grougsistimg of children who had participated in the

Handwriting Without Tears — Get Set For School @uium® (HWT).

This follow-up study has three research questidnsst, does implementation of the Fine
Motor and Early Writing Pre-K Curriculum during He&tart help children to show greater
improvements in scores on the Fine Motor Integra8abtest and the Manual Dexterity Subtest
of the BOT-2 (Bruininks & Bruininks, 2005) from tlesd of the intervention year to one year
following intervention when compared to childrenoyparticipated in typical Head Start
instruction for handwriting and to children who pepated in the Handwriting Without Tears —
Get Set For School Curriculum®? Additionally, doeplementation of the Fine Motor and
Early Writing Pre-K Curriculum during Head Starthehildren to show greater improvements
in scores on the Upper-Limb Coordination Subtedtthe Fine Motor Precision Subtest of the
BOT-2 (Bruininks & Bruininks, 2005) from the end thie intervention year to one year

following intervention when compared to the contymup who participated in typical Head
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Start handwriting instruction and an alternate expental group consisting of children who
participated in the Handwriting Without Tears — Get For School Curriculum®? Lastly, does
implementation of the Fine Motor and Early WritiRge-K Curriculum in Head Start help
children to display greater improvements in scaresisual-motor skills from the end of the
intervention year to one year following interventawhen compared to children who participated
in the Handwriting Without Tears — Get Set For Sttf@urriculum® and to children who had
received typical Head Start instruction for handiwg as evidenced using The Beery-Buktenica

Developmental Test of Visual-Motor Integration xt8iEdition (Beery & Beery, 2010)?
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CHAPTER 3: METHODS

Design

This study was a follow-up of the initial study dueted during the 2010-2011 school
year at the Pitt County Head Start center in GrilenWC by researchers from the Occupational
Therapy Department of East Carolina University (RanGoins, & Wagner, 2012; Winslow,
2011). The purpose of the initial study was toneixee the effects of two structured handwriting
readiness programs on the development of handgutigtated skills in children at Head Start.
For the initial study, in September 2010 the Finetdd & Early Writing Pre-K Curriculum
experimental classroom with 16 children, the Hantilng Without Tears — Get Set For Sch®ol
Program alternative experimental classroom witlkeliiren, and the control classroom of 15
children were pre-tested using The Beery-Buktebieaelopmental Test of Visual-Motor
Integration — Sixth Edition (VMI; Beery & Beery, 20), the Fine Motor Precision, Fine Motor
Integration, Manual Dexterity, and Upper-Limb Caoation subtests of the Bruininks—
Oseretsky Test of Motor Proficiency-Second EdiiB@T-2; Bruininks & Bruininks, 2005),
and the Shore Handwriting Screening (Shore, 2Gi8jinistered by qualified and trained East
Carolina University occupational therapy gradustelents. Afterwards, the Fine Motor & Early
Writing Pre-K Curriculum (FMEW) was implementedthre experimental classroom, the
Handwriting Without Tears - Get Set For Sch@alrriculum® (HWT) was implemented in the
alternate experimental classroom, and the contmlmreceived typical Head Start instruction

for handwriting, lasting from October 2010 to Mag®il 1.

The FMEW experimental classroom at the Head Séantec participated in the

curriculum for 32 biweekly sessions led by graduateupational therapy student researchers.



Toni Schulken, Courtney Enos, and Jordan Rice deeel the FMEW curriculum specifically to
be used in the intervention year of this studyatRitt County Head Start center in Greenville,
NC, as a pilot study for the curriculum. Childretated between two instructor-led and two
independently-led centers, staying at each abot 16 minutes, for a total of 30 minutes two
times per week. Students were not required tagdl four centers, but were encouraged to
participate in at least the two researcher-ledezsrdand to complete the activities. All four
centers addressed a particular set of fine moibis sgerceptual motor skills, pre-writing skills,
and number and capital letter formation. (See Wims2011 for more specific details of this

program).

The HWT alternate experimental classroom consistedtotal of 37 one-hour small
group sessions using the Handwriting Without Tea@et Set For School Curriculum®.
Graduate occupational therapy student researckeei@med intervention twice a week, starting
each session with a whole group motor coordinaditiivity, followed by having the children
rotate between independent centers and HWT inggrucenters (two centers per day), with
children remaining at each center for about fiveetominutes of each session. (See Donica,

Goins, & Wagner, 2012 for more specific detail$ho$ program).

At the end of the intervention period in March 20all children were again tested using
the VMI (Beery & Beery, 2010), the same four sutsed the BOT-2 (Bruininks & Bruininks,
2005), and the Shore Handwriting Screening (SH#@3). (Results from the Shore
Handwriting Screening were analyzed for a differtntly and were not analyzed as part of this
study). Change in total point scores from pre-testost-test of the four BOT-2 (Bruininks &

Bruininks, 2005) subtests used were compared bettieeFMEW experimental group and the
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control group. Results identified that the FMEWr@ulum had a positive effect on the fine
motor skills of the children at Head Start. Mopedfically, the initial study showed a
significant difference between the improvement mamtotal point scores of the experimental
group and the improvement in mean total point scofé¢he control group from pre-test to post-
test on two of the four BOT-2 (Bruininks & Bruiniak2005) subtests. (Differences were found
on the Fine Motor Integration Subtest and the MabDeterity Subtest whereas no significant
differences were found on the Upper-Limb Coordmatbubtest or the Fine Motor Precision
Subtest). Furthermore, the experimental group skcaviarge increase in mean total point
scores on the Manual Dexterity subtest, a meaduneeomotor abilities, between pre-test and
post-test. This led researchers to believe treEthe Motor & Early Writing Pre-K Curriculum
had a positive effect on fine motor skills of chhdd when compared to the control group

(Winslow, 2011).

Results from the VMI (Beery & Beery, 2010) were aatlyzed for the initial study, but
data had been collected at both pre-test and pss&hd was analyzed for the follow-up study in
order to compare visual-motor skills of childrervieen all three classrooms from the end of the
intervention year to one year following interventio order to aid in understanding the
relationship between visual-motor skills and hantimg abilities. Furthermore, results from the
Shore Handwriting Screening were used as partathen study sharing all three groups, and

were not analyzed for either the initial studylstfollow-up study.

This follow-up study aimed to determine whethex ithprovements seen in handwriting-
related skills during the initial study would petsihroughout the year following intervention.

More specifically, participants were tested in $egter 2011 (six months after the post-test
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session of the initial study) and in March 2012¢(tve months after the post-test session of the
initial study) using the same assessments as itined Btudies. The researcher compared the
children’s scores from the VMI (Beery & Beery, 20Hhd the four subtests of the BOT-2
(Bruininks & Bruininks, 2005) between children metFMEW experimental classroom, the
HWT alternate experimental classroom, and the ocbalassroom, from the end of the

intervention year to one year following intervenmtio

This study was a time series longitudinal desigin\iour total data collection points
(two during the initial study and two during theléov-up study). During the initial study
children were tested in September 2010 (testingi@@®ne), intervention was implemented, and
children were again tested in March 2011 (testagg®n two). During this follow-up study
children were tested in September 2011 (testingi@@shree) and again in March 2012 (testing
session four), with no intervention given as péthe follow-up study. The dependent variables
for this follow-up study were the scores receivedtte VMI (Beery & Beery, 2010) and the four
subtests of the BOT-2 used (Bruininks & BruininR805). The VMI (Beery & Beery, 2010)
yielded one score and four subtests of the BOTRifihks & Bruininks, 2005) provided four
scores. These subtests were Fine Motor PreciSiobtést 1), Fine Motor Integration (Subtest
2), Manual Dexterity (Subtest 3), and Upper-Limo@bnation (Subtest 7), the same four
subtests used in the initial study. The independanable in this study was the classroom
handwriting instruction program in which the chidrticipated during the initial study; the

control group, the FMEW experimental group, or tW&T alternate experimental group.

The researcher hypothesized that the positivetsfian handwriting-related skills that the

experimental group displayed after the initial yeauld have a carry-over effect throughout the
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year following intervention. More specifically,glmesearcher believed that children who had
participated in the Fine Motor and Early WritingeR¢ Curriculum (FMEW) would show

greater improvements in scores on the Fine Motgiation Subtest and the Manual Dexterity
Subtest of the BOT-2 (Bruininks & Bruininks, 200&tween the end of the intervention year
(test two) and one year following intervention {tiesir) when compared to children in the
control group who had received typical Head Stastruction for handwriting and compared to
those children in an alternate experimental grobp participated in the Handwriting Without
Tears — Get Set For School Curriculum® (HWT). Rariore, the researcher hypothesized that
children who had participated in the FMEW experitaénlassroom would display greater
improvements in scores on both the Fine Motor BregiSubtest and the Upper-Limb
Coordination Subtest of the BOT-2 (Bruininks & Brimks, 2005) from the end of intervention
to one year following intervention when compareadhtddren who had participated in the
control group and the alternate experimental grdigstly, the researcher hypothesized that the
experimental group that had participated in the M¥&urriculum would display greater
improvements in scores on the VMI (Beery & Beel1@) from the end of the intervention year
to one year following intervention when comparedh® control group that had received typical
Head Start handwriting instruction and the altezreatperimental group that had participated in

the HWT program.

Subjects

The subjects of this follow-up study were d@ldren that had been enrolled in one of the
three classrooms in the Pitt County Head StartezentGreenville, NC during the 2010-2011

school year that had participated in the initialdst Six children from the FMEW experimental
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group, six children from the HWT alternate expenmad group, and four children from the
control group were reached and willing to partitgoa this follow-up study. During the 2011-
2012 school year, most of the children attendedddigarten at various schools, except for three
from the HWT alternate experimental group and @amfthe control group that attended Head
Start again due to their age level. Inclusiorecidt were having submitted a signed
parent/guardian permission slip and having trartation to East Carolina University for the two
follow-up testing sessions. Exclusion criteria &aot having been a part of the initial year of
the study or not completing all of the assessmaintise two testing sessions of this follow-up
study (test three and test four). This study uset/enience sampling as parents/guardians
volunteered to allow their children to participated no additional recruitment was used other

than selection of children from the initial yeartbé study.

Instrumentation

Beery-Buktenica Developmental Test of Visual-motomtegration — Sixth Edition.

The Beery-Buktenica Developmental Test of Visuattf Integration — Sixth Edition
(VMI; Beery & Beery, 2010) is an individually adnétered, standardized form-copying test
developed for individuals 2- to 100-years-old. sTtast assesses visual-motor integration by
having individuals copy 24 geometric shapes preseimt a developmental sequence that
becomes progressively more complex and challentgiregpy. Individuals complete the test at
their own pace with the paper form and a pencil amedasked to copy the shape in the space
provided below, with three shapes presented on gagl. The test is terminated when the
individual fails to accurately copy three successhiapes. For this follow-up study, the VMI

was administered to children as instructed by thd Manual (Beery & Beery, 2010). The
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researcher scored the VMI following stringent glires and instructions specified in the
manual where each shape was scored as eithermpladsand, if passing, awarded a score of
one. The final scores were obtained by addingpthet scores for the shapes correctly copied,
with a possible high score of 30 and low score fdrGach child. The VMI yielded a raw score
that was converted to one standardized score, whashthen be converted to an age equivalent,
percentile score, and scaled score. The instngiitclude examples of images with appropriate
scoring, as well as specific criteria for measumng scoring the images drawn by the individual

(Beery & Beery, 2010).

The VMI (Beery & Beery, 2010) was chosen as a mregsent tool for this study
because it is identified as a useful evaluatiohmwd@en screening for handwriting difficulties
(Daly et al., 2003; Ratzon et al., 2007) and isdlys@marily as a screening tool to identify
proficiency in visual-motor integration (Beery & &g, 2010). Furthermore, the FMEW
curriculum incorporates visual-motor activitiest multisensory approach to handwriting
instruction. Therefore, the researcher of thif@lup study felt that adding this test to the stud
would allow another important aspect of handwritiodpe investigated. In addition, the VMI
(Beery & Beery, 2010) follows the typical developmtad sequence of lines and shapes that
children are able to draw, and is therefore a gnedsurement of a child’s developmental age in
terms of handwriting skills. Lastly, the VMI hascaptable levels of both reliability and validity
in typically developing children with high contemiability, ranging from 0.96 to 1.00, good
internal consistency, ranging from 0.76 to 0.9ghhinterrater reliability, ranging from 0.93 to
0.98, and high test-retest reliability of 0.92 oadwo-week period (Beery & Beery, 2010). The
VMI was correlated with the Copying Subtest of Bevelopmental Test of Visual Perception

(DTVP-2) and the Drawing Subtest of the Wide RaAgsessment of Visual Motor Abilities
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(WRAVMA) and has high measures of construct vajidianging from 0.84 to 0.89 (Beery &

Beery, 2010).

Bruininks—Oseretsky Test of Motor Proficiency-Secod Edition.

The Bruininks—Oseretsky Test of Motor Proficiencgecond Edition (BOT-2; Bruininks
& Bruininks, 2005) is an individually administerestandardized test designed to quantify the
motor skills of individuals ages 4- to 21-years-oltlincludes four composites of two subtests
each. For this study, only the Fine Manual ConBroinposite, including Fine Motor Precision
(Subtest 1) and Fine Motor Integration (Subtestajl the Manual Coordination Composite,
including Manual Dexterity (Subtest 3) and Uppembi Coordination (Subtest 7) were
administered. The Fine Motor Precision Subtedtuges bilateral hand skills and accuracy with
cutting, folding paper, and coloring. The Fine blointegration Subtest measures visual-motor
skills determined by copying various shapes. Buoifitests evaluate the individual's skills in
integrating visual perception with hand and fingetor movements. The Manual Dexterity
Subtest is timed and involves being able to quickfnipulate small items and materials such as
pennies, cards, small beads, and pegs. The Uppdr-Coordination Subtest uses tasks such as
catching a ball (with one hand and both handshfding a ball (with one hand and alternating
hands), and throwing a ball at a target to measwtald’s upper-limb coordination. All of the
subtests require the examiner to follow stringentlglines and instructions for administration
and scoring of the subtest items, as well as mstand examples of how to administer and score

(Bruininks & Bruininks, 2005).

The BOT-2 (Bruininks & Bruininks, 2005) was used fiois study because it is widely

used to assess motor skills for both clinical askarch purposes due to its moderate to high
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test-retest and inter-rater reliabilities in hewlthildren (Wuang, Lin, & Su, 2009). For the
composite scores for Fine Manual Control the meatiretest reliability for the group of 4- to 7-
year olds is 0.81, and for Manual Coordination.820 For inter-rater reliability, the 4- to 7-year
old age group has a mean reliability of 0.91 fareAManual Control and 0.98 for Manual
Coordination, demonstrating that the inter-ratéabdity was very consistent (Bruininks &
Bruininks, 2005). Furthermore, measures of intecoasistency reliability are also high for the
BOT-2. For Fine Manual Control, the age groupudahg ages 4- to 7-years-old has a mean
reliability of 0.88, and for Manual Coordinatiomreean reliability of 0.89, indicating that the
subtest and composite scores used are highly decwalidity measures for the group
consisting of 4- to 7-year-olds are also good.eMtanual Control has a mean validity ranging
from 0.31 to 0.87 (depending on what compositessaidiests are being evaluated) and Manual
Coordination ranging from 0.31 to 0.83 (BruininksB&uininks, 2005). Overall the BOT-2 is
considered to have good validity when measuredédan fit, as well as good test content validity
and internal structure validity (Bruininks & Brumks, 2005). Furthermore, the assessment is
moderately correlated with other measures of mp¢oformance, such as the Peabody
Developmental Motor Scale$®Edition (correlations ranging from 0.47 to 0.59 4e to 5-year
olds on the skills tested in this study) as welés the Test of Visual-Motor Skills-Revised
(correlations ranging from 0.55 to 0.74 for 4- ®year olds on the skills tested in this study).
The BOT-2 total point scores are also quantitativé can be converted to standard scores,

percentiles, and age equivalencies (Bruininks &inks, 2005).

Procedure
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For this follow-up study the researcher gained ayparfrom East Carolina University’s
University & Medical Center Institutional Review 8a (UMCIRB), as well as approval from
the director of the Pitt County Head Start cemedlistribute consent forms. At the end of the
2010-2011 school year, letters and consent fornie gigen to the teachers of all three
classrooms from the initial study to give to paséguardians of the children with information
about the follow-up study and their obligation tcaage for transportation to the testing site (the
Allied Health Sciences building at East Carolinaunsity) should they and their child choose
to participate (See AppendiX BThe letters also informed parents/guardiansttiegt would
receive a $25 Wal-Mart gift card for attending egesting session, as well as an additional $25
gift card for completing all assessments, for altof up to $75 in gift cards. Contact
information for the principal researcher was gitemparents/guardians as well. The teachers in
both the experimental classroom and the alterngieramental classroom had parents/guardians
sign the consent forms when picking up their chilthe end of the 2010-2011 school year, and
gave them the information sheet to keep for thevesel Parents/guardians also gave their own
contact information to be reached to schedulengstessions and to provide a reminder call
prior to each testing session. (Because mosteothiidren eligible for the study did not return
in the fall to the Head Start, individual conta@sarequired to schedule them for the sessions of
this follow-up study). In the control group classm, consent forms and information sheets
were sent home with children, and no signed corfeemis were returned. The researcher got
approval from the UMCIRB and received permissiamfrthe director of the Head Start
program to call all of these parents/guardians ftbenHead Start center and let them know
about the study during August 2011. Consent fansinformation sheets were then mailed to

these parents/guardians from the Head Start centeder to maintain privacy, in an addressed
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and stamped envelope asking for return of the edrfeems as soon as possible. While only one
consent form was received by mail, the researclasrable to schedule appointments with
parents/guardians of three more control group oiildiia phone call, and consent forms were
signed at the beginning of the first follow-up tegtsession as necessary. All information
received from all parents/guardians was kept peiagid confidential and only shared with those

necessary, such as the UMCIRB and its staff, anedrd&CU staff who oversaw this research.

In August 2011, parents/guardians of all childrdrovaad participated in the initial study
were contacted by email, phone, and/or text, asated by parent, to schedule times for their
children to be brought to ECU to implement the sssents for testing session three at a time
that accommodated the schedules of the childreengsguardians, and the researcher.
Multiple phone calls, emails, and/or texts weret $erset up appointments and remind the
parents/guardians of their appointments in an giteéaget as many children as possible to take
place in this follow-up study. When the researchas unable to schedule appointments via
phone calls, emails, and/or texts, postcards warete all of the parents/guardians that had not
yet brought their child in for testing but had giveermission to be contacted by indicating their
address on the consent form. By the end of Seme0i1, 20 children (seven from the FMEW
experimental classroom, nine from the HWT altermaigerimental classroom, and four from the
control classroom) had completed the third tessieggion (first testing session of this follow-up
study). The $25 Wal-Mart gift cards had not ardivey the time testing began, so
parents/guardians were called, emailed, and/oedeixt October 2011 to let them know that the
gift cards had arrived and could be picked up atQicupational Therapy Department office at
East Carolina University. Sixteaf the twenty parents/guardians picked up thetraifds, and

the others were saved for distribution at the tilesting session.
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During the month of September 2011 (test threeh eathe 20 children came to the
Allied Health Sciences Building at East Carolinaivénsity to be tested individually, which
lasted about one hour per child. All children wesgted on the VMI (Beery & Beery, 2010),
four subtests of the BOT-2 (Bruininks & Bruinink$)05), and the Shore Handwriting Screening
(Shore, 2003). (Again, all three groups were bsimgred with another study using the Shore
Handwriting Screening and the researcher wantetirtonate possible limitations by having all
children take the same three assessments. Howesalts from the Shore Handwriting
Screening were not addressed in this follow-upygtudrained East Carolina University
occupational therapy graduate students administeedssessments under the supervision of
occupational therapy faculty, all of which werenblled to what group (control, experimental, or
alternate experimental) each child had participateturing the initial study. The tests were
given in random order to avoid any order effects alhtests were coded using numbers instead
of children’s names to ensure that the researchsrbinded to what child completed the test
and what group they had participated in duringitiervention year. A parent/guardian was
required to remain at the testing site during mgséind able to observe if desired.
Parents/guardians were also asked to update thatiaat information to ensure that the
researcher could contact them again in Februarg g®%chedule the last testing session. At the
end of this testing session (test three), oncehdlliren had completed all assessments, the
researcher, again blinded to the children’s namédsgaoup assignment (control, experimental,
or alternate experimental) scored the assessmdResults were recorded and all test score

information was locked to ensure confidentiality.

In February 2012, parents/guardians of the 20 mldvere again contacted by email,

phone, and/or text to set up times for their cleitdto be brought to the Allied Health Sciences
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Building at East Carolina University to implemehétlast testing session at a time that
accommodated the schedules of the children, pagematslians, and the researcher. Multiple
phone calls, emails, and texts were sent to sapppintments and remind the parents/guardians
of the appointments in an attempt to get as martlgeoR0 children as possible to complete the
last testing session. When the researcher couldan@dule appointments via phone calls,
emails, and/or texts, postcards were again sehb&e parents/guardians that had not yet
brought their child in for the last testing sesdbmt had given permission to be contacted by
indicating their address on the consent form. &ydnd of March, 16 of the initial 20 children
had been scheduled to complete the last testirsgoseix from the experimental classroom, six

from the alternate experimental classroom, and fimumn the control classroom).

During March 2012 (test four) each child came ® Alllied Health Sciences Building at
East Carolina University to be retested individyalh the same three assessments by trained
East Carolina University occupational therapy geddistudents under occupational therapy
faculty supervision. The test administers werarahnded to what group each child had
participated in during the initial study by codiegch assessment with the child’s number instead
of their name. Testing took place two or threesdayveek, at the convenience of the
parents/guardians, throughout the month of Mar@f2Mgain, assessments were administered
in random order to avoid any order effects. EHavere also made to ensure a similar testing
environment to that of the first follow-up sessitest three) by completing assessments in the
same room. A parent/guardian was again requireenb@in at the testing site and was able to
observe the testing if desired. The $25 Wal-Méttogirds were given to the parents/guardians
at the end of their child’s testing session, ingigdathird gift card if their child had completed

all three tests at both testing sessions. If Hremt/guardian had not received their first gifidca
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that was also given at this time. All 16 childampleted all of the testing requirements at both
follow-up testing sessions and received the fulbam of Wal-Mart gift cards ($75 total). At

the end of the last testing session when all abiidrad completed all assessments, the
researcher, again blinded to the names and graugnasents of the children, scored the
assessments. Results were recorded and all estisformation was locked to ensure

confidentiality.

The BOT-2 Assist program was used for data entryifie BOT-2 data from the four
subtests used (Fine Motor Precision, Fine Motagdrdtion, Manual Dexterity, and Upper-Limb
Coordination). This data was then put into the IBMISS Statistics 19 (Statistical Package for
the Social Sciences) Software, as was the VMI d8RSS Software was used for both the BOT-
2 (Bruininks & Bruininks, 2005) and the VMI (BeegyBeery, 2010) for data entry and data

analysis.

When all assessments were completed and scoreaisth@cher compared scores
received on the four subtests of the BOT-2 (FingdviBrecision, Fine Motor Integration,
Manual Dexterity, and Upper-Limb Coordination; Brimks & Bruininks, 2005) by children in
the control classroom, the experimental classraord,the alternate experimental classroom.
Scores received after the intervention period imndA&2011 (test two) were compared to scores
received at the end of the follow-up study in Ma2€i 2 (test four) to examine the carry-over
effects of the FMEW handwriting readiness programtte fine motor skills of the children in
the experimental group as compared to the chilgiréime control group and the alternate
experimental group. Scores from all four testiagssons over the period of both the initial and

follow-up studies were also compared using linggpto examine the individual overall effects
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on the fine motor skills of children in the expeental group when compared to children in the

control group and the alternate experimental group.

Next, the researcher compared scores receivedeoviNh (Beery & Beery, 2010) at the
end of the follow-up study in March 2012 (test fotar those received at the end of the
intervention period in March 2011 (test two) to ewae the carry-over effects of the FMEW
handwriting readiness program on the visual-mdtdissof the childrenn the experimental
group as compared to children in the control grang the alternate experimental group. Scores
from all four testing sessions over the periodathizhe initial and follow-up studies were also
compared using a line plot to examine individuadra¥l effects on visual-motor skills of
children in the experimental group when comparechitwiren in the control group and the

alternate experimental group.
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CHAPTER 4: RESULTS

Description of the Sample

The initial study that took place during the 20XIt2 school year had a total of 49
children that were included in the data analysgsf(@m the FMEW experimental classroom, 18
from the HWT alternate experimental classroom, Badfom the control classroom). This
follow-up study therefore had the potential to hapeto 49 participants. Of those 49, the
researcher was able to get 20 children (41%) topbet@ the first follow-up testing session in
September 2011 (7 from the FMEW experimental ctassr 9 from the HWT alternate
experimental classroom, and 4 from the controlsttaam). Of these 20 children, 16 (80%)
returned for the last testing session and therefmee 16 were the subjects used for data
analysis (6 from the FMEW experimental classroorfip the HWT alternate experimental
classroom, and 4 from the control classroom). fule small sample size of each of the three
groups, no formal inference calculations were penta as part of the data analysis for this
follow-up study, as a much larger sample size exled to obtain significant results and the
small sample size decreases both the generalizatiiliest results to the population, as well as

the power of the statistical analysis.

The control group had four children total, all dhish were males. The HWT alternate
experimental group had six children total, withrfowales (67%) and two females (33%). The
FMEW experimental group had six children total,htivo males (33%) and four females

(67%).

The FMEW experimental group was considerably oldan the other two groups, with a

median age six months older than the HWT alteragperimental group and eight months older



than the control classroom. In Spring 2012, thamb group had a median age of 67 months,
the HWT alternate experimental group had a medignoh 69 months, and the FMEW

experimental group had a median age of 75 morfilee Figure 1.

Ages in Months in Spring 2012
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Figure 1. Differences in ages was noted, with tH®MEW experimental classroom having
an average age that was considerably higher thanehother two groups.

Data Analysis

Data analysis took place at the end of the ingiatly in March 2011. Winslow (2011)
analyzed the data for the FMEW experimental grauptae control group using the four
subtests of the BOT-2 (Bruininks & Bruininks, 200%)ata from the BOT-2 was gathered from
the HWT alternate experimental group but not aredyas part of that study. Also, VMI (Beery
& Beery, 2010) data was collected for all threeup®but was not analyzed as part of Winslow’s

(2011) study.

38



Data analysis for this follow-up study took plackem all testing was complete in March
2012. The independent variable was the prograwhioh the child had participated during the
intervention year (control group, HWT alternate exxymental group, or FMEW experimental
group) and the dependent variables were the sceces/ed on the VMI (Beery & Beery, 2010)
and the BOT-2 subtests (Fine Motor Precision, Mio¢or Integration, Manual Dexterity, and

Upper-Limb Coordination; Bruininks & Bruininks, 28))

Researchers first used line plots to compare tifiereint data collection points, in which
the independent variable was time (the four dalieciton points) and the dependent variable
was the test scores received. (The tests wereentdi@m test one to test four, however the time
between the tests was not the same). One lindgsletich test score (one for the VMI [Beery &
Beery, 2010] raw scores and four for the BOT-2 [Binks & Bruininks, 2005] subtests total
point scores) was displayed with the three grogisgorepresented using a different color for
each group (control, HWT alternate experimentalgr@and FMEW experimental group), for a
total of five line plots. Each participant had fqoints connected with a line so that individual
results were displayed to make individual differemegisually aware to the researcher. The
slope of the line segment indicates the size oth@nge from one testing session to another.
This allowed the researcher to see changes inmpeaface within and between the control group,

the experimental group, and the alternate expetahgnoup at each testing point.

Next the researcher displayed changes in scores/egcon the VMI (Beery & Beery,
2010) and the four subtests of the BOT-2 (Bruini&kBruininks, 2005) using side-by-side box
plots in order to determine if outliers were preésand to visualize the variability and location of

the data. Each graph had three box plots, onghéocontrol group, one for the FMEW
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experimental group, and one for the HWT alternapeamental group, that displayed the
changes in scores from test two to test four fehea the BOT-2 subtests (Fine Motor
Precision, Fine Motor Integration, Manual Dexterand Upper-Limb Coordination; Bruininks

& Bruininks, 2005) and the VMI (Beery & Beery, 2Q1By examining the difference in change
in scores between the three groups from test two ¢ the intervention period) to test four (one
year following intervention), the researcher wake &b analyze the carry-over effect that the
FMEW curriculum had on the handwriting-related Iskdf children when compared to those
who had received typical Head Start instructiothi control group and those who had
participated in the HWT program in the alternatpesxnental group, for each of the assessment
scores. This aided the researcher in better utasheling whether effects of this handwriting
readiness program would last into the kindergaytsar, thereby helping pre-kindergarten

children to better prepare for the greater handvgitiemands in kindergarten.

The Beery-Buktenica Developmental Test of Visual-Mwor Integration — Sixth Edition

(VMI) Results

VMI line plot. The VMI raw scores line plot (Figure 2) displayatthiery few children
showed an increase in raw scores from each testisgjon to the next, even though most
children showed an overall increase in raw scaxas the second testing session to the last. In
fact, many children had decreases in scores frogresting session to the next, with the
transition from test two to test three showingitiest children with a decrease in scores, as

evidenced by a negative slope.

VMI mean scores. Table 1 displays the mean raw scores for eacheofjitbups at each

of the four testing sessions. For the HWT altesreadperimental group, the mean score went
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from 11.83 on test two to 14.33 on test four (sabld 1), with an increase in mean change in
scores of 2.50 (see Table 2). The FMEW group mad@aease from a mean score of 14.33 on
test two to 16.00 on test four (see Table 1), areise of 1.67 (see Table 2), which was the
lowest of all three groups. The mean raw scorthenVMI for the control group increased from
11.00 (see Table 1) on test two to 14.00 on test fwith the greatest mean change in scores of

3.00 (see Table 2).

VMI Raw Scores
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Testing Session

Figure 2. Individual differences noted between théour testing sessions.
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Table 1. VMI Raw Scores of All Groups for All Testng Sessions

EFMEW Group HWT Group Control Group
M (SD) M (SD) M (SD)

Test Session

Test 1 12.33 (2.338) 9.33 (1.633) 10.25 (4)031
Test 2 14.33 (2.422) 11.83 (2.714) 11.00 @70
Test 3 15.00 (2.098) 12.33 (3.615) 12.25 (3)20
Test 4 16.00 (1.673) 14.33 (1.366) 14.00 (.69

Table 2. VMI Mean Change in Raw Scores from Test B Test 4

EFMEW Group HWT Group Control Group
M (SD) M (SD) M (SD)
1.67 (1.506) 2.50 (2.950) 3.00 (2.449)

VMI side-by-side box plot. The VMI raw score changes from Test 2 to Test 4 ok
(see Figure 3) displayed a higher median for therobgroup when compared to the HWT
alternate experimental group and the FMEW experiaigmoup. The median change in scores
for the control group was 3.50, for the HWT altéenexperimental group was 1.50, and for the

FMEW experimental group was 1.00. See Table 3.
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VMI Raw Score Changes from Test 2 to Test 4
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Figure 3. Greatest median change in scores notearfthe control group.

Table 3. VMI Median Change in Raw Scores from Tes? to Test 4

FEMEW Group HWT Group Control Group
Median Median Median
1.00 1.50 3.50

The Bruininks-Oseretsky Test of Motor Proficiency —Second Edition (BOT-2) Results

Fine Motor Precision line plot. The BOT-2 Fine Motor Precision Subtest total point
scores line plot (see Figure 4) displayed thatdinest increase in scores for most children was
from the first testing session to the second tgst@ssion, with four children showing a decrease
in scores and two children showing no change imescoThe line plot also shows that for most
children the period of greatest increase in sco@sbetween test three and test four. However,

more children from the FMEW experimental group sbdwa greater increase between test two
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and test three. All children showed an increaseores from the second testing session to the

last.

Fine Motor Precision mean scoresThe HWT alternate experimental group displayed
an increase in mean scores from 9.33 on testirgjosesvo to 21.17 on testing session four (see
Table 4), an increase in mean score of 11.84 (abeB). The FMEW experimental group
showed the greatest mean change in raw scoresésiimg session two to testing session four
with a change in mean scores of 13.67 (see Tabfeo) 15.33 on testing session two to 29.00
on testing session four (see Table 4). The cognmip had a mean total point score increase
from 10.00 at the second testing session to 21.#tedourth testing session (see Table 4), a
change in mean score of 11.25 (see Table 5), wirchthe lowest when compared to the other

two groups.

BOT-2 Fine Motor Precision Subtest Total Point Scags
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Figure 4. Individual differences noted between th&our testing sessions.
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Table 4. BOT-2 Fine Motor Precision Subtest Total Bint Scores of All Groups for Al
Testing Sessions

FMEW Group HWT Group Control Group
M (SD) M (SD) M (SD)

Test Session

Test 1 14.83 (8.305) 3.50 (2.074) 6.25 (10)595
Test 2 15.33 (5.279) 9.33 (5.785) 10.00 (19)14
Test 3 24.83 (5.601) 14.50 (4.324) 12.75 @18
Test 4 29.00 (4.382) 21.17 (3.869) 21.25 (8)99

Table 5. BOT-2 Fine Motor Precision Subtest Mean Céinge in Total Point Scores from
Test2to Test4

EFMEW Group HWT Group Control Group
M (SD) M (SD) M (SD)
13.67 (4.577) 11.84 (2.714) 11.25 (.577)

Fine Motor Integration line plot. The BOT-2 Fine Motor Integration Subtest total poin
scores line plot (see Figure 5) displayed thattalbdren showed an increase in scores from test
one to test two, and for most children the greatesease in scores was from test three to test
four. However, four children showed a decreassores from test three to test four, while only
two children decreased in scores from test twesothree. All children showed an increase in
scores from the second testing session to the &mhe children showed very large increases
from one testing session to the next. One chddhfthe control group showed the greatest
increase of any children between any two testiisgieas, which was noted between test three
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and test four. Another child from the control gnp@howed a large increase from test three to
test four. Lastly, a child from the FMEW experinadrgroup showed a large increase from test

two to test three.

Fine Motor Integration mean scores. The FMEW group displayed a mean of 18.50 at
test two and a mean of 27.00 at test four (seeel@hlshowing a change in mean scores of 8.50
(see Table 7), the lowest of all three groupslit subtest. Children from the HWT alternate
experimental group displayed a change in mean safrg2.33 (see Table 7) with a mean of
12.00 at test two and a mean of 24.33 at test(kme Table 6). The control group displayed the
greatest change in mean scores of 16.08 (see Thabtereasing from a mean of 11.67 at test

two to 27.75 at test four (see Table 6).
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Figure 5. Individual differences noted between théour testing sessions.
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Table 6. BOT-2 Fine Motor Integration Subtest TotalPoint Scores of All Groups for All
Testing Sessions

EFMEW Group HWT Group Control Group
M (SD) M (SD) M (SD)

Test Session

Test 1 13.50 (6.686) 3.83 (5.076) 4.75 (9.50)
Test 2 18.50 (5.010) 12.00 (8.099) 11.67 @35
Test 3 24.00 (6.928) 17.50 (6.189) 8.75 (1294
Test 4 27.00 (4.00) 24.33 (4.131) 27.75 (18.20

Table 7. BOT-2 Fine Motor Integration Subtest MeanChange in Total Point Scores from
Test2to Test4

EFMEW Group HWT Group Control Group
M (SD) M (SD) M (SD)
8.50 (3.047) 12.33 (5.402) 16.08 (4.583)

Manual Dexterity line plot. The BOT-2 Manual Dexterity Subtest total point &sor
line plot (see Figure 6) displayed that the gré¢atesease in scores for most children was
between testing session two and testing sessien.tBetween test one and test two, and
between test three and test four, many childremwetdittle or no increase in scores, and a few
children actually showed a decrease in scoresm festing session two to testing session four

all children showed an increase in scores.
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Manual Dexterity mean scores.The FMEW group had a mean of 12.83 at test two and
20.50 at test four (see Table 8), with an increéaseean score of 7.67 (see Table 9). The HWT
group had a mean of 10.67 at test two and 16.8%afour (see Table 8), showing the lowest
increase in mean score of 5.66 (see Table 9).nidan total point score for the control group
was 7.00 at test two and 15.50 on test four (s&eT®), displaying the greatest increase in mean

score of 8.50 (see Table 9).
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Figure 6. Individual differences noted between théour testing sessions.
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Table 8. BOT-2 Manual Dexterity Subtest Total PointScores of All Groups for All Testing
Sessions

EFMEW Group HWT Group Control Group
M (SD) M (SD) M (SD)

Test Session

Test 1 11.67 (3.67) 10.50 (3.146) 7.50 (5.066)
Test 2 12.83 (4.119) 10.67 (1.366) 7.00 (2944
Test 3 18.00 (4.69) 14.17 (3.817) 14.25 (6)344
Test 4 20.50 (3.886) 16.33 (2.805) 15.50 (@50

Table 9. BOT-2 Manual Dexterity Subtest Mean Changé Total Point Scores from Test 2
to Test 4

EFMEW Group HWT Group Control Group
M (SD) M (SD) M (SD)
7.67 (2.338) 5.66 (2.302) 8.50 (3.51)

Upper-Limb Coordination line plot. Lastly, the BOT-2 Upper-Limb Coordination
Subtest total point scores line plot (see Figurdigplayed that many children showed decreases
in scores from one testing session to the nextersorthan any other subtest. More children
decreased in scores between test one and teshawdetween any other testing periods. For
most children, the greatest period of increaseanes was between test two and test three, and
not all children showed an increase in scores baiviest two and test four. Furthermore, this
line plot shows that this subtest showed the gstataiability between children in scores on

each of the testing sessions, as some childrefaglesph considerably higher scores throughout all
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four testing sessions when compared to other @nldand some children displayed considerably
lower scores throughout all four testing sessidngially two children were outliers in that they
scored very high on the first test in comparisothother children. These two children

displayed the highest scores on each of the fatintgsessions.

Upper-Limb Coordination mean scores. The mean total point score for the control
group increased from 6.50 at the second testirgj®eto 15.75 (see Table 10) at the fourth
testing session, an increase of 9.25 (see Tablevhlgh was the highest for this subtest. The
HWT alternate experimental group decreased in rseare by 0.50 (see Table 11), from a mean
of 12.50 at test two to 12.00 at test four (sedd ab), showing the only decrease in mean score
of all tests. The FMEW experimental group increlasem 14.83 at test two to 21.33 at test four
(see Table 10), showing an increase in mean sé¢@®o (see Table 11). Interestingly, the
FMEW experimental group had a higher mean at vastihan the HWT alternate experimental

group had at test four (see Table 10).
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BOT-2 Upper-Limb Coordination Sub¢st Total Point Scores
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Figure 7. Individual differences noted between théour testing sessions.

Table 10. BOT-2 Upper-Limb Coordination Subtest Toal Point Scores of All Groups for
All Testing Sessions

FEMEW Group HWT Group Control Group
M (SD) M (SD) M (SD)

Test Session

Test 1 16.83 (12.189) 8.67 (11.183) 6.25 (6.076)
Test 2 14.83 (6.998) 12.50 (8.347) 6.50 (71895
Test 3 17.67 (9.114) 11.83 (9.579) 12.00 (6)97
Test 4 21.33 (6.593) 12.00 (7.155) 15.75 (B)28
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Table 11. BOT-2 Upper-Limb Coordination Subtest Mea Change in Total Point Scores
from Test 2 to Test 4

EFMEW Group HWT Group Control Group
M (SD) M (SD) M (SD)
6.50 (2.588) -0.50 (4.932) 9.25 (9.179)

Fine Motor Precision side-by-side box plot.The BOT-2 Fine Motor Precision Subtest
scaled score changes from Test 2 to Test 4 boxXgdetFigure 8) showed that the greatest
median change in scores of all three groups w#sei-MEW experimental group. The median
change in scores in the FMEW experimental group iv@8, with the control group next at 4.00,

and a median change in scores of 3.00 in the HWéFralte experimental group. See Table 12.
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Figure 8. Greatest median change in scores noted fihe FMEW experimental group.
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Fine Motor Integration side-by-side box plot. The BOT-2 Fine Motor Integration
Subtest scaled score changes from Test 2 to Tast plot (see Figure 9) displayed that the
greatest median change in scores when comparéd tther two groups was in the control
group, followed by the HWT alternate experimentaiugp. The control group had a median
change of 4.00, the HWT alternate experimental giaplayed a median change of 2.50, and

the FMEW experimental group showed no median chéh@€). See Table 12.
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Figure 9. Greatest median change in scores notearfthe control group.

Manual Dexterity side-by-side box plot. The BOT-2 Manual Dexterity Subtest scaled
score changes from Test 2 to Test 4 box plot (spa€ 10) showed the FMEW experimental
group with the greatest median change in scores wbmpared to the other two groups. The

FMEW experimental group median change in scoresSif®; followed by the control group
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with a median change in scores of 4.00, and lasdyHWT alternate experimental group with a

median change in scores of 2.00. See Table 12.

BOT-2 Manual Dexterity Subtest Scaled Score Changdsom Test 2 to Test 4
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Figure 10. Individual differences noted between th four testing sessions.

Upper-Limb Coordination side-by-side box plot. The BOT-2 Upper-Limb
Coordination Subtest scaled score changes fromZTsTest 4 box plot (see Figure 11)
displayed that the greatest median change in seaassn the control group when compared to
the other two groups, both of which actually hatkarease in median change of scores. The
control group displayed a median change of 2.56th Bhe FMEW experimental group and the

HWT alternate experimental group displayed a medrange of -1.00. See Table 12.
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BOT-2 Upper-Limb Coordination Subtest Scaled Scor€hanges from Test 2 to Test 4
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Figure 11. Greatest median change in scores notéat the control group.

Table 12. BOT-2 Subtests Median Change in Scaled¢@es from Test 2 to Test 4

FEMEW Group HWT Group Control Group
BOT-2 Subtest Median Median dide
Fine Motor Precision 7.00 3.00 4.00
Fine Motor Integration 0.00 2.50 4.00
Manual Dexterity 5.50 2.00 4.00
Upper-Limb Coordination -1.00 -1.00 2.50

55



CHAPTER 5: DISCUSSION

Due to the small sample size of this follow-up stadd the lack of randomization
between the three groups, it is difficult to dramnclusions about the FMEW Pre-K curriculum
and its effects on handwriting-related skills ofldiien one year following intervention. The
lack of randomization led to groups that differachge and gender. The age difference was a
significant issue, as the FMEW experimental clamsrdbegan with relatively higher test scores
when compared to the other two groups, and the@ogroup began with relatively lower test
scores when compared to the other two groups. siirtadl sample size was also a significant
issue, as any outliers greatly affected the medmaedian changes in scores for each group on
each of the assessments. The control group deratetsgreater median improvements in
scores on three of the five measurements, howbeeaesearcher does not believe that the lack
of handwriting instruction demonstrated more pusiimpacts on the handwriting-related skills
of children than the handwriting instruction pragsa Instead, it is noted that the control group
began with lower scores, and therefore had momataomprove. The control group also had
less children than the other two groups, meaniagdhy outliers had a greater effect on the
median and mean changes in scores for the comtopghan that of the other two groups.
Furthermore, maturation likely had an effect ongkiéls of all the children participating in the
study. In fact, it would be expected that childveruld show the most improvements after the
intervention was implemented, which was betweetinigsession one and testing session two.
However, many of the five measurements showed gr@aprovement in scores between test
two and test three and between test three anébtestsuggesting that the data was skewed

negatively due to limitations of both the initialdy and the follow-up study, and therefore



conclusions should not be drawn from this dataakout the initial and carry-over effects of

the FMEW curriculum.

The first research question asked if implementatiotihe FMEW Pre-K Curriculum
during Head Start would help children show greatgrovements in scores on the Fine Motor
Integration Subtest and the Manual Dexterity Suliethe BOT-2 (Bruininks & Bruininks,

2005) from the end of the intervention year to gear following intervention when compared to
children who participated in typical Head Startiinstion for handwriting and to children who
participated in the Handwriting Without Tears — Get For School Curriculum®. While
children in the FMEW experimental classroom dicotig a greater median change in scores on
the BOT-2 Manual Dexterity Subtest (Bruininks & Brimks, 2005), the control group displayed
a greater mean change in scores on this subtestlbas a greater median and mean change in
scores on the Fine Motor Integration Subtest (Bnkim & Bruininks, 2005). Therefore, this
study did not demonstrate greater improvementsones on the Fine Motor Integration Subtest
and the Manual Dexterity Subtest of the BOT-2 (Bmis & Bruininks, 2005) in the FMEW
experimental group when compared to the contraligiar the alternate experimental group
participating in the HWT program. However, on bstlbtests the FMEW experimental group
displayed the highest mean scores at test twaoth&umnore, the Fine Motor Integration line plot
demonstrated that the greatest increase in scoresdst children was from test three to test
four, which may suggest that maturation had moranoéffect on the visual-motor skills of
children than what handwriting instruction they ladeived. The line plot also illustrates that
two children from the control group showed verygkaincreases in scores, one between test
three and test four and another between test tawdemt three. As there were only four children

total in the control group, this illustrates thag¢s$e two children had a large effect on the mean
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change in scores for the control group, skewingitta to favor the control group when
analyzing changes in scores. The Manual Dextangyplot displayed that the greatest increase
in scores for most children was between test twbtast three, which was the period of summer
break in which children were likely not receivingsiruction on handwriting-related skills.
However, the skills used on this subtest of the BOare meant to correlate with recreational
activities such as playing cards, which may bevdigs that children engaged in more during the
summer than during the school year. Interestirthly,control group decreased in mean scores
from test two to three, and was the only groupd®d. Furthermore, children from the control
group showed a decrease in mean change in scd@gifg intervention (between testing
session one and testing session two), yet displdngedreatest mean increase during the follow-
up year (between testing session three and testisgjon four). This further iterates that
maturation and other limitations of the study likbhd a greater effect on these results than the

handwriting readiness programs themselves.

The second research question asked if use of tHeVWFFre-K Curriculum during Head
Start helped children to show greater improveminssores on the Upper-Limb Coordination
Subtest and the Fine Motor Precision Subtest oBtb&-2 (Bruininks & Bruininks, 2005) from
the end of the intervention year to one year foifguntervention when compared to the control
group who participated in typical Head Start hantimg instruction and compared to children
who participated in the Handwriting Without Tear&et Set For School Curriculum®. The
Fine Motor Precision Subtest of the BOT-2 (Bruirgr& Bruininks, 2005) displayed the greatest
mean and median change in scores in the FMEW ewpatal classroom from test two to test
four when compared to the other two groups, as agethe highest mean score at both the

second testing session and the last testing sesBimthermore, the line plot displayed that the
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lowest increase in scores for most children wasnftioe first testing session to the second, and
the greatest increase in scores was from test tarest four, suggesting that the increase in
scores seen in the follow-up year may have beenamaturation more than to the effects of the
handwriting instruction programs, and the fact tfatdren in the experimental classroom were
considerably older than the children from the colrdnd HWT alternate experimental groups.
The Upper-Limb Coordination Subtest of the BOT-2uiBinks & Bruininks, 2005) displayed

the control group with both the highest median am&&n change in scores from test two to test
four when compared to the other two groups. iinigortant to note that the FMEW
experimental group again displayed the highest nseares at both test two and test four, and in
fact had a higher mean at test two than the HW&rradte experimental group had at test four.
Therefore, even though this group did not havegtieatest change in scores, they did have the
highest mean scores by far which affected the meala mean change in scores. Again, this is
likely due to the fact that the children in the FWEexperimental classroom were considerably
older than the children in the other two groupsadudition, the Upper-Limb Coordination line
plot displayed that many children showed decreasssores between testing sessions, which
may suggest an issue with difficulties of the assest in either administration or performance.
Therefore, this study did not demonstrate thafR&W curriculum helped children to show
greater improvements in scores on the Upper-Limbr@oation Subtest and the Fine Motor

Precision Subtest of the BOT-2 when compared t@ther two groups.

The third research question asked if implementadfcdthe FMEW Pre-K Curriculum in
Head Start helped children to display greater im@neents in scores on visual-motor skills from
the end of the intervention year to one year foifguntervention when compared to children

who participated in the Handwriting Without Tear&et Set For School Curriculum® and
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compared to children who had received typical He&mult instruction for handwriting as
evidenced using The Beery-Buktenica Developmenrgat ®f Visual-Motor Integration — Sixth
Edition (Beery & Beery, 2010). Children who hadtmapated in the control group and had
received typical Head Start instruction during ititervention year demonstrated the greatest
mean and median change in scores from the enc oftdrvention year to one year following
intervention on the VMI (Beery & Beery, 2010) whesmpared to the other two groups. Those
children who had participated in the FMEW experitaénlassroom demonstrated the lowest
mean and median change in scores when comparbd tdier two groups, although they
demonstrated the highest mean scores at both¢badeand the fourth testing sessions, yielding
a smaller change in scores between the two teséisgions. The higher mean scores displayed
by the FMEW experimental group are again likely ttuéhe fact that these children were
considerably older than those children in the otivergroups, as the shapes being copied on the
VMI are presented in a developmental sequence.ly2ing the changes in scores made a
negative impression of the FMEW experimental graupen in fact they demonstrated the
highest scores on this subtest. Furthermore, Melivie plot displayed that little change was
made between each testing session for most chjldugyesting that maturation may have had
more of an effect on the scores than the type nflWating instruction the children had received
during Head Start. In fact, some children showectehses in scores between testing sessions,
bringing into question whether there were diffiedtwith this assessment, either in
administration or performance. Therefore, thislgtdid not demonstrate that the FMEW
curriculum helped children to display greater imygnments in scores of visual-motor skills from
the end of the intervention year to one year foltguntervention when compared to the other

two groups.
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Limitations of this study include the small samgiee and the convenience sampling,
which inadvertently led to a lack of randomizatiohll three groups were small samples, which
decreases both the generalizability of test resoltse population, as well as the power of
statistical analysis. The lack of randomizaticsoded to unequal groups as far as age and
gender, with the FMEW experimental group havingefemales and a higher mean age, and
the control group being all male and considerablynger. These factors strongly influenced the
results, especially age, since this affects thiedaand standard scores and the development of

handwriting-related skills.

During the follow-up year the children were in diftnt schools and classrooms, and
therefore were receiving different handwriting mstion. This influenced their abilities in
handwriting-related skills and therefore the assesd scores. Another limitation is that
maturation naturally affects the handwriting-retaskills of children, as these skills naturally

develop as children age, effecting the accuradhiefesults.

The researcher put forth every effort to get asyn@midren from the initial year of the
study to participate in this follow-up study, indlag multiple phone calls, emails, postcards, and
text messages to parents/guardians to attemphémate testing sessions and reschedule when
parents/guardians and children did not show far deheduled testing times. Parents were
given up to $75 in gift cards as an incentive tdipigate in the study as well. Given the many
limitations of this study, including the failed exthpts to get a sample size large enough to yield
generalizable and reliable results, a replicatedysts not recommended in the future. Working
with a Head Start in which the classrooms were oarig assigned to the intervention program

(rather than being able to ensure that gender gadvare more equal between the three groups)

61



makes it difficult to yield reliable results. Foaermore, having no control over the handwriting
instruction each of the children was receiving dgiihe follow-up year was another limitation
that is difficult to control. Given that many dfese factors cannot be addressed in real-life
situations, it is not recommended that this stuelydpeated in the future, as the researcher was
unable to draw conclusions from this data. Howeaestudy in which many of these limitations
could be addressed may vyield valuable informatlmouahandwriting readiness programs. For
instance, a study could be performed at a schowhinh all children from a Pre-K setting will

be going to the same school for their kindergaytsr. Although the children may still be in
different handwriting classrooms, they would astdae in the same school and therefore more
about their handwriting instruction received durthgt year could be made aware to the
researcher, or even controlled as part of the reledurthermore, this type of setting would
increase the likelihood that more children wouldipgate in the research throughout both the
intervention year and the follow-up year. Furtherej researchers could go to this school to
administer assessments for both of the post-teséagions, which again would likely increase
the amount of participants for the follow-up studyastly, more control needs to be given to the
researchers in order to make each classroom mporesentative of the population, and to ensure

that the classrooms are more equal as far as gandeage.

Due to the small sample size of this study, furtesearch with a larger sample size and
a more representative sample is needed to supese findings. One conclusion that can be
drawn from this study is the differences betweeldon in their ability to gain and maintain
different handwriting-related skills. All 16 chileh demonstrated different strengths and

weaknesses in handwriting-related skills, which destrates the need for multisensory

62



handwriting instruction programs that address &taof different learning styles, such as the

FMEW curriculum, to ensure that as many childrep@ssible are learning from the program.

63



REFERENCES

Alexander, K. L., Entwisle, D. R., & Olson, L. $2001). Schools, achievement, and
inequality: A seasonal perspectiieducational Evaluation and Policy Analysi&3,
171-191.

Alston, J. (1985). The handwriting of seven toenyear olds British Journal of Special
Educational Need4.2, 68-72.

Asher, A. V. (2006). Handwriting instruction ifeenentary schoolsAmerican Journal of
Occupational Therapy0, 461-471. doi: 10.5014/ajot.60.4.461

Beery, K. E. (1997)The Beery-Buktenica developmental test of visuabmiotegration
(Rev. 4th ed.). Parsippany, NJ: Modern CurriculumsB.

Beery, K. E., & Beery, N. A. (2010)The Beery-Buktenica developmental test of visuatom
integration - sixth edition: Administration, scog, and teaching manualBloomington,
MN: Pearson, Inc.

Benbow, M. D. (1995). Principles and practiceseaiching handwriting. In A. Henderson &
C. Pehoski (Eds.Hand function in the child, foundations for remedtia (pp.255-281).
St. Louis, MO: Mosby.

Berninger, V., & Fuller, E. (1992). Gender diffeces in orthographic, verbal, and
compositional fluency: Implications for diagnosiswriting disabilities in primary
grade childrenJournal of School Psychology0, 363-382.

Berninger, V. W., Mizokawa, D. T., & Bragg, R. @B. Theory-based diagnosis and
remediation of writing disabilitiesJournal of School Psycholog®9, 57-79.

Berninger, V., Rutberg, J., Abbott, R., Garcia, Ahderon-Youngstrom, M., Brooks, A., et al.
(2006). Tier 1 and tier 2 early intervention fandwriting and composing.
Journal of School Psychologg4, 3-30.

Berninger, V. W., & Swanson, H. L. (1994). Modifg Hayes and Flower's model of skilled
writing to explain beginning and developing wréern J.S. Carlson (Series Ed.) & E.C.
Butterfield (Vol. Ed.) Advances in cognition and educational practice: \2oChildren’s
writing: Toward a process theory of the developt@drskilled writing(pp. 57-81).
Greenwich, CT: JAI Press.

Berninger, V. W., Vaughan, K., Abbot, R., Abbot, Bogan, L., Brooks, A., et al. (1997).
Treatment of handwriting problems in beginningtens: Transfer from handwriting to
composition.Journal of Educational Psycholog9, 652-666. doi: 10.1037/0022-
0663.89.4.652



Biemiller, A., Regan, E., & Gang, B. (1993%tudies in the Developmental of Writing Speed:
Age, Task, and Individual Differencegniversity of Toronto, ON, Canada, Unpublished
manuscript.

Briggs, D. (1980). A study of the influence ohidavriting upon grades using examination
scripts. Educational Reviewd2, 185-193.

Bruininks, R.H., & Bruininks, B.D. (2005)Bruininks-Oseretsky test of motor proficiency
second edition: ManualCircle Pines, MN: AGS Publishing.

Case-Smith, J. (2002). Effectiveness of schoskdabccupational therapy intervention on
handwriting. American Journal of Occupational Thergg, 17-25.

Chase, C. (1986). Essay test scoring: Intenadfoelevant variablesJournal of
Educational Measuremerit3, 33-41.

Christensen, C. (2005). The role of orthographator integration in the production of
creative and well-structured written text for stats in secondary schooEducational
Psychology25, 441-453.

Connelly, V., Gee, D., & Walsh, E. (2007). A caanigon of keyboarded and handwritten
compositions and the relationship with transooiptspeed British Journal of
Educational Psychology7, 479-492.

Cornhill, H., & Case-Smith, J. (1996). Factorattrelated to good and poor handwriting.
American Journal of Occupational Thera@, 732-739.

Cunningham, A., & Stanovich, K. (1990). Early kipg acquisition: Writing beats the
computer.Journal of Educational Psycholog§?2, 159-162.

Daly, C., Kelley, G., & Krauss, A. (2003). Briefport — Relationship between visual-motor
integration and handwriting skills of childrenkmdergarten: A modified replication
study. American Journal of Occupational Therafy 459-462.

De La Paz, S., & Graham, S. (1995). Dictatiompligptions to writing for students with
learning disabilities. In T. Scruggs & M. Mastreip (Eds.),Advances in Learning
and Behavioral Disorders Vol. @p.227-247). Greenwich, CT: JAI Press.

Denton, P. L., Cope, S., & Moser, C. (2006). €fects of sensorimotor-based intervention
versus therapeutic practice on improving handmgiperformance in 6- to 11-year-old
children.. American Journal of Occupational Therg®p, 16—27. doi:
10.5014/ajot.60.1.16

Donica, D. (2010). A historical journey througtetdevelopment of handwriting instruction
(Part 2): The occupational therapists’ rol@urnal of Occupational Therapy, Schools, &
Early Intervention3, 32-53. doi: 10.1080/19411241003683995

65



Donica, D., Goins, A., & Wagner, L. (2012, in rewje Effectiveness of handwriting readiness
programs on postural control, hand control, anttde and number formation in head
start classrooms.

Dunn, W., Campbell, P. H., Oetter, P. L., Hall, &Berger, E. (1988). Occupational therapy
services in early intervention and preschool sewiposition paper)American Journal
of Occupational Therapy?2, 793-794.

Edwards, L. (2003). Writing instruction in kindargen: Examining an emerging area of
research for children with writing and readindidiflties. Journal of Learning
Disabilities 36, 136-148.

Erhardt, R. P., & Meade, V. (2005). Improving tdamiting without teaching handwriting: The
consultative clinical reasoning procegsustralian Occupational Therapy JournaP,
199-210. doi: 10.1111/j.1440-1630.2005.00505.x

Feder, K. P., & Majnemer, A. (2007). Handwritidgvelopment, competency, and
intervention. Developmental Medicine and Child Neurolpd9, 312—-317. doi:
10.1111/;.1469-8749.2007.00312.x

Feder, K. P., Majnemer, A., & Synnes, A. (200Blandwriting: Current trends in
occupational therapy practic€anadian Journal of Occupational Thergp, 197-204.

Fogo, J. (2008). Writing in preschool. Unpublidltmctoral dissertation, Purdue University,
West Lafayette, IN.

Graham, S. (1999). The role of text productiomwittiing developmentLearning
Disability Quarterly 22, 75-77.

Graham, S., Berninger, V. W., Abott, R. D., Ab&t, & Whitaker, D. (1997). The role of
mechanics in composing of elementary school stisdénnew methodological approach.
Journal of Educational Psycholog§9, 170-182.

Graham, S., & Harris, K. R. (2000). The role elfsegulation and transcription skills in
writing and writing developmentEducational Psychologis85, 3-12.

Graham, S., Harris, K. R., & Fink, B. (2000). hisndwriting causally related to learning to
write? Treatment of handwriting problems in begng writers. Journal of Educational
Psychology92, 620-633. doi: 10.1037/0022-0663.92.4.620

Graham, S., Schwartz, S., & MacArthur, C. (1998howledge of writing and composing
process, attitude toward writing, and self-efficéar students with and without learning
disabilities. Journal of Learning Disabilitie26, 237-249.

66



Graham, S., & Weintraub, N. (1996). A review ahkwriting research: Progress and
prospects from 1980-1994&ducational Psychology Revig8; 7-87.

Gregg, N., & Mather, N. (2002). School is furretess: Informal analysis of written
language for students with learning disabilitidsurnal of Learning Disabilities35, 7-
22.

Hagborg, W., & Aiello-Coultier, M. (1994). The Relopmental Test of Visual-Motor
Integration-3R and teachers’ ratings of writtemgaage.Perceptual and Motor Skills
79, 371-374.

Hammerscmidt, S. L., & Sudsawad, P. (2004). Teeglsurvey on problems with
handwriting: Referral, evaluation and outcomAserican Journal of Occupational
Therapy 58,185-192.

Hamstra-Bletz, L., & Blote, A. (1993). A longitundl study on dysgraphic handwriting in
primary school.Journal of Learning Disability26, 689-699.

Haney, M. R. (2002). Name writing: A window inteetemergent literacy skills of young
children. Early Childhood Education Journg80, 101-105. doi:
10.1023/A:1021249218339

Holtzinger, L. J., & Hight, V. P. (2005). How gsdted are OTs in the schools®dvance for
Occupational Therapist21, 35-41.

Hoy, M. M. P., Egan, M. Y., & Feder, K. P. (20114.systematic review of interventions
to improve handwritingCanadian Journal of Occupational Thergg, 13-25.

Jackman, M., & Stagnitti, K. (2007). Fine motaffidulties: The need for advocating for
the role of occupational therapy in schoofaustralian Occupational Therapy
Journal 54, 168-173. doi: 10.1111/j.1440-1630.2006.00628.x

Judkins, J., Dague, H., & Cope, S. (2009). Haitdwgin the schools: Challenges and
solutions. Special Interest Section Quarterly: Early Internient& Schoo) 16, 1- 4.

Karlsdottir, R., & Stefansson, T. (2002). Probseim developing functional handwriting.
Perceptual Motor Skill94, 623-662.

Latash, M. L. (1998). Automation of movementsalldnges to the notions of the
orienting reaction and memory. In M. L. Latasld.(iEProgress in motor contro{pp.
51-88). Champaign, IL: Human Kinetics.

Linder, K. J. (1986). Transfer to motor learnifgom formal discipline to action
systems theory. In L. D. Zaichkowsky & C. Z. Fasi{Eds.)The psychology of motor
behavior: Development, control, learning and pemance(pp. 65-87). Ithaca, NY:
Movement Publications.

67



Longstaff, M. G., & Heath, R. A. (1999). A nordiar analysis of the temporal characteristics of
handwriting. Human Movement Scienek 485-524.

Lust, C. A., & Donica, D. K. (2011). Research 8lans Initiative—Effectiveness of a
handwriting readiness program in Head Start: A-graup controlled trial.
American Journal of Occupational Thera®p, 560-568. doi:
10.5014/ajot.2011.000612

Maeland, A. F. (1992). Handwriting and percepimaltor skills in clumsy, dysgraphic and
“normal” children. Perceptual and Motor Skill§5, 1207-1217.

Margalit, M. (1998). Loneliness and coherence gnareschool children with learning
disabilities. Journal of Learning Disabilities31, 173-180.

Marr, D., & Cermak, S. (2003). Consistency of dhariting in early elementary students.
American Journal of Occupational Thergpy, 161-167.

Marr, D., Cermak, S., Cohn, E., & Henderson, AOQ2). Fine motor activities in Head Start
and kindergarten classroom&merican Journal of Occupational Theray, 550-557.
doi: 10.5014/ajot.57.5.550

Marr, D., Windsor, M., & Cermak, S. (2001). Harrdwg readiness: Locatives and
visuomotor skill in the kindergarten yedtarly Childhood Research and Practi&4,
1-28.

McCutchen, D. (1988). “Functional automaticity’children’s writing: A problem of
metacognitive controlWritten Communicatiarb, 306-324.

McCutchen, D. (1996). A capacity theory of writinWorking memory in compaosition.
Educational Psychology Revie@; 299-325.

McHale, K., & Cermak, S. (1992). Fine motor attids in elementary school: Preliminary
findings and provisional implications for childrerth fine motor problemsAmerican
Journal of Occupational Therap46, 898-903.

Medwell, J., & Wray, D. (2007). Handwriting: Whad we know and what do we need to
know? Literacy, 41, 10-15.

Medwell, J., & Wray, D. (2008). Handwriting — Arfjotten language skillkanguage and
Education 22, 34-47. doi: 10.2167/le722.0

Missiuna, C., Pollack, N., Egan, M., DelLaat, D.jr&s, R., & Soucie, H. (2008).

Enabling occupation through facilitating the diagis of developmental coordination
disorder. Canadian Journal of Occupational Therapp, 26-34.

68



North Carolina Department of Public Instructi@®049. Foundatbns: EarlyLearning
Standards for North Carolina Preschoolers and Stgaes for Guiding Their Succe8.
Retrieved fromhttp://www.ncprek.nc.gov/Foundations/ToDownload.asp

North Carolina Department of Public Instruction0@40). North CarolinaStandard Course of
Study 18-21 Retrieved from
http://www.ncpublicschools.org/curriculum/languads&scos/2004/15gradek

Olive, T., & Kellogg, R. T. (2002). Concurrenttiaation of high and low-level production
processes in written compositioMemory & Cognition30, 594-600.

Olsen, J. (2012)How toAssess HandwritingRetrieved from
http://www.hwtears.com/newsletter/may2012/tools.

Pape, L., & Ryba, K. (2004). Practical considera for school-based occupational
therapists. Bethesda, MD: The American Occupati®herapy Association.

Pavri, S., & Monda-Amaya, L. (2000). Lonelinessl atudents with learning disabilities in
inclusive classrooms: Self-perceptions, copingtsgies, and preferred interventions.
Learning Disabilities Research and Practid®, 22—-33.

Peterson, C. Q., & Nelson, D. L. (2003). Effetan occupational intervention on
printing in children with economic disadvantagésnerican Journal of Occupational
Therapy 57, 152-160. doi: 10.5014/ajot.57.2.152

Phelps, J., & Stempel, L. (1988). The Childradandwriting Evaluation Scale for
Manuscript Writing. Reading Improvemeyi25, 247-255.

Piek, J. P., Baynam, G. B., & Barrett, N. C. (2D0%he relationship between fine and gross
motor ability, self-perceptions, and self-worthcimildren and adolescents.
Human Movement Scien@b, 65-75. doi: 10.1016/j.humov.2005.10.011

Ratzon, N. Z., Efraim, D., & Bart, O. (2007). Aast-term graphomotor program for
improving writing readiness skills of first-gradaidents.American Journal of
Occupational Therapyl, 399-405.

Roston, K. (2010). A Frame of reference for tegedopment of handwriting skills. In E.
Lupash & L. Francis (Eds.[Frames of reference for pediatric occupational gy (3™
ed.) (pp. 425-460). Philadelphia, PA: Lippindéfiiliams & Wilkins.

Rubin, N., & Henderson, S. E. (1982). Two sidethe same coin: Variation in teaching
methods and failure to learn to writSpecial EducationForward Trends9, 17-24.

Scardamailia, M., Bereiter, C., & Goleman, H. (228The role of production factors in writing
ability. In M. Nystrand (Ed.)What writers know: The language process and streotd
written discoursépp. 173-210). New York: Academic Press.

69



Schneck, C. M., & Amundson, S. J. (2010). Prewgitamd handwriting skills. In J. Case- Smith
& J. C. O'Brien (Eds.)DQccupational therapy for childre6th ed., pp. 555-580).
Maryland Heights, MO: Mosby Elsevier

Shore, L. (2003). Shore Handwriting Screening [Exems Manual]. Chaska, MN:
Harcourt Assessment, Inc.

Smits-Engelsman, B. C. M., Niemeijer, A. S., & Maalen, G. P. (2001). Fine motor
deficiencies in children diagnosed as DCD basepamn grapho-motor abilityHuman
Movement Scienc20, 161-182.

Smits-Engelsman, B. C. M., & Van Galen, G. P. (@99Dysgraphia in children: Lasting
psychomotor deficiency or transient developmetiéddy? Journal of Experimental
Child Psychology67, 164-184.

Snow, C. E., Burns, S., & Griffin, P. (1998). &M Preventing reading difficulties in young
children. Washington, DC: National Academy Press.

Sovik, N. (1981). An experimental study of indivalized learning/instruction in
copying, tracking, and handwriting based on feelllminciples. Perceptual and Motor
Skills 53, 195-215.

Sovik, N. (1984). The effects of a remedial tiagikprogram on the writing performance of
dysgraphic childrenScandinavian Journal of Educational Resea@®) 129-147.

Sudsawad, P., Trombly, C. A., Henderson, A., & TaeRengen, L. (2001). The relationship
between the evaluation tool of children’s handwgtETCH) and teachers’ perception
of handwriting legibility. American Journal of Occupational Therg@p, 518-523.

Sweedler-Brown, C. O. (1992). The effects ofriirag) on the appearance bias of holistic essay
graders.Journal of Research and Development in Educa@én24-29.

Tarnopol, M., & de Feldman, N. (1987). Handwigtiand school achievement: A cross-
cultural study. In J. Alston & J. Taylor (Ed$)andwriting. Theory, research and
practice(pp.189-215). New York: Nichols.

Tseng, M. H., & Chow, S. M. K. (2000). Perceptaaitor function of school-age
children with slow handwriting speedmerican Journal of Occupational
Therapy 54, 83-88.

Tseng, M. H., & Murray, E. (1994). Differencesparceptual-motor measures in

children with good and poor handwritin@ccupational Therapy Journal of
Researchl4, 19-36.

70



Van Galen, G. P. (1991). Handwriting: Issuesag@sychomotor theoryHuman
Movement Scienc&0, 165-191.

Volman, M., van Schendel, B., & Jongmans, M. (2008andwriting difficulties in
primary school children: A search for underlyingehanisms American Journal
of Occupational Therapy0, 451-460.

Vreeland, E. (1999). Teaching teachers to teactlriting. OT Week13, 8-9.

Weintraub, N., & Graham, S. (1998). Writing ldgiland quickly: A study of children’s ability
to adjust their handwriting to meet common classralemandsLearning Disabilities
Research and Practic&3, 146-152.

Weintraub, N., & Graham, S. (2000). The contiidmtof gender, orthographic, finger
function, and visual-motor processes to the ptenficof handwriting status.
Occupational Therapy Journal of Researgf, 121-140.

Winslow, B. (2011). Effects of a structured hamiting readiness program on the fine
motor skills of children in head start (Mastefligsis). Retrieved from
http://thescholarship.ecu.edu/

Woodward, S., & Swinth, Y. (2002). Multisensomypaoach to handwriting remediation:
Perceptions of school-based occupational thesapisherican Journal of Occupational
Therapy 56, 305-312. doi: 10.5014/ajot.56.3.305

World Health Organization. (2002). Internationhécklist of functioning, disability and
health:ICF (Version 2.1a)Geneva, Switzerland: Author.

Wuang, Y. P., Lin, Y. H., & Su, C. Y. (2009). Rhsanalysis of the Bruininks—Oseretsky Test
of Motor Proficiency-Second Edition in intellectuksabilities. Research in
Developmental Disabilities, 3Pp. 1132-1144.

Ziviani, J. (1984). Some elaborations on handmgispeed in 7- to 14-year-olds.
Perceptual and Motor Skil|$8, 535-539.

Ziviani, J., & Elkins, J. (1984). An evaluatiohltandwriting performanceEducational
Review 36, 249-261.

Zwicker, J. G., & Hadwin, A. F. (2009). Cogniiversus multisensory approaches to

handwriting intervention: A randomized controlie@dl. OTJR: Occupation,
Participation and Health29, 40—-48. doi: 10.3928/15394492-20090101-06

71



APPENDIX A: DEFINITIONS OF TERMINOLOGY

Legibility: The extent to which handwriting can be read orplesied. Legibility is made up of

eight components, including:

Memory: The ability to remember and write letters and nurslvéhen dictated to the

individual

Orientation: Facing letters and numbers in the correct direction

Placement (also known as alignment): Placingdtterls and numbers on the baseline

Size: The size of the letters and numbers in cois@ato the provided lines and to each

other

Start: Beginning the letter or number in the ccirpgace

Sequence: Writing the letter or number in the@ttrorder with the correct stroke

directions of each of its parts

Control: The neatness and proportion of the letsd numbers

Spacing: The amount of space between each letéeword and between each word in a

sentence

Speed: The rate at which written text is producsdally measured in comparison to peers

(Olsen, 2012)



APPENDIX B: PARENTAL/GUARDIAN CONSENT FORMS AND LETERS

Informed Consent to Participate in Research

Title of Research Study: Effects of Handwriting Bie@ss Programs on 4 to 6-year-old Children
in Eastern North Carolina

Investigators: Dr. Denise Donica, DHS, OTR/L, BCP
Anna Call, OTS
Whitney Lear, OTS
Institution/Department or Division: East Carolinailersity, Department of Occupational
Therapy
Email: donicad@ecu.edu
Telephone #: 252-744-6197

East Carolina University, Department of Occupatidrigerapy is planning to continue collecting
information on the handwriting research project tfaaur child participated in during the 2010-
2011 school year at the Pitt County Head Starts ptoject will help us continue to look at the
impacts of participation in a handwriting readinpssgram long-term. The goal of this program
is to see if those who participated in the prograffered at the Head Start continue to
demonstrate gains as they move on to Kindergariée. decision to take part in this research is
yours to make.

You are being invited to take part in this resbdrecause your child participated in this study
during the 2010-2011 school year at the Pitt Cottegd Start. In order to conduct a follow-up
study with the children during the 2011-2012 schgehr, we need volunteers who are willing
to take part in the research. We are now askiggufwould be willing to give consent for your
child’s participation and to provide your contadformation so that we will be able to contact
you to schedule 3 testing sessions (approximatélyut each) with your child at East Carolina
University’s Health Science Building. The buildiisglocated off of % street near Pitt County
Memorial Hospital in Greenville, NC. These sessiaiisoccur one time in each of the
following months: August 2011, December 2011, Apdl 2012. The testing sessions will
involve your child completing 3 assessments invawvriting, coloring, copying, cutting, and
manipulating objects.

You and your child’s participation would be appeted and rewarded with$25 Wal-Mart gift
card atEACH visit and aradditional $25 gift card for your child at the end of the study if the
child attends ALL 3 sessions and completes allssssents. Please understand that your
participation in the study is entirely voluntarydayou are free to discontinue the study at any




time. You will be responsible for transporting yalnild to and from the testing location at the
Health Science Building on the date/time you agmeeand you are required to remain at the
testing center for the duration of each sessiolhteating material will be kept confidential and
personal information will only be seen by studyastigators. If you have any questions or
concerns, please feel free to contact Dr. Deniseidacat ECU at 252-744-6197 or by emailing
her atdonicad@ecu.eduf you have any questions about the rights ofryahild as a research
participant, you may conta¢he University and Medical Center Institutional Rew Boardat
252-744-2914.

Please complete the attached information and réyfFRIDAY May 20, 2011. Thank you for
your interest in this exciting educational reseasttidy!!

Sincerely,

Anna Call, OTS and Whitney Lear, OTS
Dr. Denise Donica, DHS, OTR/L, BCP
Researcher/Principal Investigator

As the parent or guardian of

(write your child’'s name)

O YES, | grant my permission for Dr. Donica to contact nyethe means | indicate below
to schedule 3 additional data collection times wihh child during the 2011-2012 school-
year. | understand | need to take my child to tlealth Sciences Building where these
sessions will occur and | will be giver$a5 Wal-Mart card for EACH session my child
attends and aadditional $25 card for my child at the end of the study if the child
attends all 3 sessions. | understand this infolonatiill not be shared with my child’s
school and will be kept confidential being usedydnl the purposes of the above
research study.

0 Home phone:
[l Address:

0 Cell phone:
I Check here if texting is ok

|

Email:

[0 Other contact person’s name and information:

Preferred contact method and time:
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[0 NO, I do NOT grant my permission for Dr. Donica to usg child’s data in the
educational research project regarding handwritisguction. | do not want my child to
participate in the follow-up study.

Signature of
Parent/Guardian: Date:

Parent/Guardian’s Name
Printed:
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APPENDIX C: IRB APPROVAL LETTEF

EAST CAROLINA UNIVERSITY
LUrevrmaty & Mrduall Center brstanstiomal Horors Board Offsr
U T L
o : < # Fan 253 e

T Denise Dioaica, DHE, OTRL, Dept. of Oocapational Thorapy, BOU—Heahh Sciences Boilding-- Y48

FROM: UMCIRE ki

DATE: Moy 10, 2001

HE: Expedited Contimuing Review of o Rescarch Stody

TITLE: “Lavig- Tem Effects of Handwnting Readiness Programs on 4 106 Viear Ofd Children in Essern Norih
Carolina™

UMCTRE 810-0447

The above referenoed rescarch stiudy was indtally reviewed and approved by expedited review on .27 100 This rescanch
sludy has undongone a sabseguent comtimuing review using expodiled review om 5,601, This research study s eligible
for expedised review hecause il 18 a research on individual o growup chamctenistics or hohunvior (mcluding. bt not
limsited 1o, research on percepison. cognaticon, motivation. idemity, lanpuape. communicatson, culiural belefs or
practioes, and social behasior) or research employing survey, interview, omal hisiory, fincus group, progres cvaleson,
haman fEctors evaluation, or quality assurance methodologies. {NOTE: Some rescarch in this calcgorny may be cucmg
from the HHS regulations for the protection of buman subjocts. 45 CFR $6.1010b)2) and ib)¥). This listing refiers only
1o research (hat is nod exempd. )

The Chairperson (or designee) deemed this unfunded sponscred study mo more than minimal risk rogussg 2
continuing review in 13X months. Changes o ibis approved research may not be mitisied witkou LMCTRE revew
except when necessary 1o climinabe an apparent immedisie hazard 1o the pasticipant. All unsnticipsted pecblem
imvislving risks 1o paticipants and others must be prompily reponiod bo the UMCIEB. The mvestipaior most sshmt 5
comisming review/closure application 1o the UMCIER prior 1o the dase of study expiratson. The isvestipator mest adbon
1o all reponing requirements for this study.

The above referenced research study has been given approval for the period of SE01 10 2512, The sppeovasl mchedes
the Tollowing nems:

Continging Review Foma jdue 3.2, 11)

Protecal Susnmsary (dated 4.28.11)

Presenialions

Packet of Petunes

Test of Hanshwriting Skills

Parent Survey (dated 4.28.11)

Informed Consent (dated 4.25.11)

The Chairperson {or designee ) does ol hanve a confllsct of mlerest on this stedy.

The UMCIKE applics 45 CFH 46, Sulparts A=, 1o all resesrch reviewed by thie UMCIRE regardless of the
famiding soiroe, 21 CFR 50 aml 21 CFR 56 are applicd 10 sl pescarch studics andor he Foosd and Dreg
Administration regulathen. The UMCIRE follows applicalde Imtcrnations] Conforence on Harmonisation Goesd
Clinkeal Pracibes guidelimes.
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UMCIRE 8: 10-0447

UNIVERSITY AND MEDICAL CENTER INSTITUTIONAL REVIEW BOARD
REVISION FORM MAY 03

UMCIREB & (00447 Date this lonm was completed: M 5 2000 e
Tithe of research | wmgg-livm F e 1l|"||l'ld"nl'lll'|j Reasdinevy Programmis on 4 b -y cai-nkd Ohildeen in Fasiom Son { srotess
Principal Invastigaior [enise Donica, DHS. OTRL, BCF

Sponsar: KA

Fund number for IRB tes collsction (applies to all for-prodit, private indusiry oF pharmsceutical company
sponsared project revisicns requiring review by the convened UMCIRE committes). B you are a non-BCL entity
payment is required at the time of submisksen:
|Furld w Account Fmgm- mmqm

TA0ES

Warsion af the most currently approved proboood; Aupes 24, 2000
Varsion of the most currently approved consend document: fugus 24, 2000

CHECH ALL INSTITUTIONS OR SITES WHERE THIS RESEARCH STUDY WILL BE CONDUCTED:

[:] East Carolina University [] Beautort County Hospital
[ Pitt County Memarial Hospital, Ing [] Carteret General Hospital
EHMI-IHHII [ Baokce-Wills Clinic

The foliowing items are being submitted for review and approval;
Proefocal: version or date 428011
Consent: version or date /28111

[<] Additional material: warskon or date 4 7€ 1)

Complete the follawing:

1. Level of IRB review required by sponsor: || full [ expedited

2. Revision effects on risk analysis: [ increased [] no change [ | decreased

3. Provide an oxplanation i there has boen a greater than 60 day delay in the submission of this revision o T
LUMCIRE, WA

4. Does this revision add any procedures, tests or medications? [ yes [ no i yes, describes the sddiional
informartion: Twa additional assessmeni sessioma will ocour for each child whse parent gioes consoni. These addnsns]

Bsdiaimenl sensions. will contines fo sasess handwritmg sad motor skl as a Tollow-up jo the onpmal sudy s te innisl PSLET

profural. Additionall. a parent survey will be admintacred 1 the panent bath times whiile the child is being teaed. The s comson

form. parent sarvey. and addiional iesting saierials are aftached For review .

§. Have participants beon locally enrolled in this research study? [<] yes [ | mo

£ Will the revision require previcusly enrolled participants 1o sign a new consent document? [ yes [ no

Eriafly describe and provide a rationale for this revislon  The cermem paricipants in the orgeal duds s boeg shod o
compleic fwo sbditional testing sesasen during the 201 1-20 2 school year in order 1o dacmine mare long-lorm oilioch of
Inieryeniks provided during the 2010-200 1 schoold vear. The testing location will be @ Fas Caroling University at the |l Soesces
Huildwng in lab fooms. nod desipratod for researnch punposes. The parent will be complclmg 2 comment fomm before the ool of e
2000-201 | schawrl year which comsents not only 1o their pamicipation in the ssdy b sk comsent o contac the parest s e 300 1-
2011 school-year 40 schedule the e follow-up sessions. The mew comen lorm is aitacked. In addition, & parem sevey will be
completed about the parent’s percptions of the child™s Bandwriting abilitics which willl be sdminisicred 51 hoth kexlng sowsaoes, This
survey 1+ anached An addivesal sagssment mary by used during the teo festing st fof the child which n stachod called the Tea
-r-l Handwriling H.I.-II-.-II;-. l'u.'d Panmant br gificand will alen be issued 10 the parems which n outlned = e sitachod protoced

L-E.-\M-—'— 1‘» M e a if B onice ‘E'l"l-?.-"",l_.-
Principal Inwestigator Signature [

INCIRE Version 2708 Puge 1 of 3
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LIMCIRE ®: 10-D84T

Box lor Office Use Only

Tha above revision has been reviewed by
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LIMCIRE B 10-044T

EEETAT

UNIVERSITY AND MEDICAL CENTER INSTITUTIONAL REVIEW BOARD o
INVESTIGATOR REVISION FORM " 3
UMCIRE #: 100447 Date this form was complated: M @ 000 .
Title af research Long-term Effects of Handwriting Readness Programs on 4 o &-pear-oid Chidren n Easten Mors
Canchna

Principal Investigator Denise Donica, DRI, 0TI, BOP

Sponsor; Mo

Revision submission requesied far:

[ ] Principal Investigator

1] Subinvesiigator

Lisi th duties of any new rescarch team members and describe the qualifications of sach members 1o pedorm
their duties, including the completion date of the human protections modules locEied on the UMCIRE web site.
Arna Call = Mowemiar 30, 2010
Whilnery Lear = December 8, 3010
Simane Cowan = January 20, 2011
Anng Thomas - Qpr. | 5, Lou

The subinvestgalors wil be responsbie for assaing with SELRINING consent admmsienng assESETENE 3 Surveys
as iardiled in the prolocal summarny, dala analysis and inlerpretalion and writng of the research Al Subrrastgatons wil
be brminged On o @dmeriiti Bl @hd Scoding of the assessmant iocls Al subsiweshgaton have compieted an REmauCien
fo research coursa within Ihe occupalional therapy curnculum. Whilngy and Anns Feve addftonally taken a statsiey
COUrSE | assil wath dada analyss Al subevesigators have completed B spmaEiens in e praduate coCupatoral Feragy
pragram

(Iveens (ol Aone Letl &1 1
Investigator Signature Print Date

\ Lalidveis | eay 30
; m?ﬂ : Print’_/ Date
r;bbﬂ’w ]‘L [ - (“a|-‘r'lt'f1’1r‘_l1li.[-u5'5;ﬂ|'l .‘5.?’.?,."-.-
Investigator Signature Print Dt
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III' 1y il L"L‘J"/ "r"'lr-!' (hepvg, ™ = .'."“
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Principal Investigator Signature Frimt Dt

DEPARTMENT CHAIR APPROVALS STATEMEMNT IF CHANGE IN PRINCIFAL INVESTIGATOR {IF YOU DO NOT
HAVE A DEPARTMENT CHAIR, SUBMIT 1 COPY OF YOUR CURRENT CV FOR REVIEW)

| hawe reviewed this project. | Balieve hat the research is sound, the goals s scisniifically schievable, and does
i invalen any sigaifican human rights issuss. There am approprists deparbmental {Financ sl amd

clherwise] available to conduct the ressarch, The investigator is qualified to conduct all aspects of this research
project based on education, training or experience, and has the necessary autharizations of privikges o condect

all outlined procodiares., Imnlmmwmm-mhww
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UMCIAE Version &T0T Page 1283
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LUMCIRE & 10-2447

I havn reviewed the UMCIRE Confisct of interes! Disclogure Form and evaluated the principal investigator of
project fos risk related to conflict of interest according 1o the lﬂ;ﬂ:.mwmmhl

endome the investigator and the attached plan (f required) for managing conflict of mberes] related is his
refearch sludy as indicaled by my signatone below.

HOTE: A departmem chai this :
ﬂmmlugmlrrﬂ:n.!m“um statement if lisled a5 an nvestigaior, and Should seek e sgnatsre
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CEIRTIMNNIAL
Pt 4 @rading T aidivwdn

Informied Consent o Participate in Rescarch

Tithe of Research Stsdy: Long-term Eifects of Mandwriting Resdneo Programss on 4 1o 6-oar-okd Chilieen in Estorn Mo
Carolma

PFrincipal lsvesnigmor: Denise Donica, D5, OTRL, BOF

Institution Depanmsenl of Divisson: East Caroling Universiny Occupatiosal Therapsy
Address: 350800 Heahh Sciemoe Building Greenville, NC 27834

lelephone & ¥83.744-5197

Why i this research bessg done™

Emit Carolina University Depaniment of Occspational Thoraps: continuing o collec miremation on the handwriling roscch
pragt that your child panicspaied im during the 2000-200 | school vear ai the Pin County Head Saam. This project will bulp =
cumtlate b ook at the impacis of panicipatss m 4 handuriting readiness program kng-acrm

Why am | beimg inyited 1o take part in this rowwarch?
Viois he ing invited 1o take part in this research bocamns your child ws in ghe initial study doring the 2000-200 1 vear o Fload
St

Wik other choices do | Bane i 1 do not (ake part is (ki research ?
W o0 can chiose msl B panicipale

Where is the rosgarch going o take plece and how long will i last?

The rescarch peocedurss will be conducied ai East Caroling University. Allicd Flealth Scicnces Building located off of £ oo
near Firt Cosnty Memorial Hospital in Geeenville, NC. You willl come 1 room 2305 idinoctioss will be provided s rogera)
Yoo willl oaly mecd ba bring your child 1o 2 sesssons (one in Asgust September 3001 and onc i March April 2002 ) i wdll ke
abowi one howr cach ¥ou will e regquired to stay in the building whsile your child is lesting

What willl | be saked 1o da?

We are now asking if you would by willing 80 give consem for your child's pamicipaton and b provide vour conla sl
s fhat we can comact you 10 scheduls thess 2 iesting sessions. The testing sessions will il o child complemsg
assessmenis imvolving wriling, colorsg, culting. and manipulating ohjects. ¥ o will need s srasge Fransportation b the weamg
hcation for both sessions. While yeur child is completing the testing, we willl ask you s comgileic 2 bricl s rokaerd e vt
childs fma moior skills.

What pesaible harms or discomforts might | experiencn if §take par i ibe reseanch?
There are nomare risks with pant icipation than vou would sxpericnce in cvervday life.

What ary 1k persible benefits | may evpericsce frem taking pan s ikis ressrch?
The goal af this program is 1o se if those who panicipaied i o programs offored ai the Hicd Sian contizese 10 dosesars:

gaiss as they muing on 1o Kisdengarien.
Willl | b paied foer baking part in this research™

YES! You will recgive 2 525 gift card al ench sessbon for atiending than 1e2ing sessson {savimum of 2 cands ). In sdfaos, you
will receive andther 525 gift card o the completion of the Mo wesshons.

EWE B Navwber:_ [0-0447

Conueat Vyrvhan 8 ar Dty QBT LILSERE
™ T _g-?t___
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Fivde i)l Baawly | core-svme E it oo Wlamafraiime Reashiness Progroms o 4 i f-yeoar-odd § luldrew i Fastorm Nk o el

Whi will ks that | book part i ihis reseerch anid learn personal informstion sbosel me?

Your information will be kept private and will only be shared with those necessany such s The Lnivonity & Modioal Coster
Instmutional Review 3oard 41IMCTRR and its siadl who have resporsibilig fon oversecmg vour wellarg during e sesowch, asd
other ECL staff who oversee this rescarch. Al information will be locked and nemes will he pomosed. Wisen ihe st &
longer meeded. it will be shnedded.

Wy Bl o 0 deeide | da mot want ts continug in this reseanch®
¥ou may slop your paricipaiss g aay lime. Yiou will ned be penalived or criticaned for slopping

Whas bl | contect if | have quetions?

Yoou may contact the Principal Invesigaior, Denne Donaca a1 252-T44-6197 or email m donicad decu odu. 1 you buns gerstions
absosat your righis as someone laking pan & recarch, you may call she Oifice for Human Research Incprn, (CHED @ phong
numbsr EE2-T44-2004 (days, 800 am-5:00 pmi. 17 you wosskd like 1o report @ complaing of comcern sbout this iescarch sy vom
may calll ghe Dirgctor of the OMBL @i 252744197,

I have decided | want o take par in this eescanch. Wha shaoubd | de s ?
Filll oust Ehs infearrmalion b low
A the el oF puaidian of

Wit your child s mame)

| grani my permissiom for Dy, Donica o costact me by the means. | indicate bolom 1o schodale 2 tossing times with sy chakd
during the 201 12002 school-year. | understand | need to take sy child 10 the Bcalth Sconces Building where these sevss will
oecur and | will be glves a 525 gif cand for EACH session my chikd anesds ssd o sdditions] S5 card for my ohild o e ol
of ahe siuddy if the child completes both sessions. | undersiand this infarmation will sl be shared with my child's ool s =l
be kepi confidential being used only for the purposes of the above rescanch sl

O Home plone:
O Mailing sddrew:

O Cell phone
O Check here il exting is ol
O el
O hbsr contac person”s same and sdirmalion:

Prefermed comsct metheod and timg

Participani's Name (PRINT) Sagnalure [

Person (bhiaining lnformed Conseni: | have conducicd the instial informed consent process. | have orally povienod e
caofitenls of the consnt dosument with the peruon who Bas signed abang, and snswored 8l of the porssn s gueation. s
Fewearch

Fﬂ}ﬂlﬁluﬂ Consent (PRINT) Signalure Thgie
Priscipsl bnvestigator (PRINT) Signamure Trate
EMCPRE Moawsber: i 7 Fage Taf 2
Consrmi Ferulen & ar Date; 40801 Liiang
B PR Povsiow 20700504 APPROVED Parioiai 'y (et
FROM S - . I
o 5 5
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Continuing and Final Review Obligations

As Principal Investigator, you are required 10 submil a continuing or final review form 1o
the Office for Human Research Integrity for IRB review. This is a federal requirement 1o
continue or close your research study before the date of expiration as noted on the
attached approval letter. This information is required 1o summarize the research activities
since it was last approved. The regulations do not permit any research activity outside of
the IRB approval period. Additionally, the regulations do not permit the UMCIRB 10
provide a retrospective approval during a period of lapse.

You must submit this form even if there has been no activity, no panicipants enrolled or
vou do not wish io continue the activity any longer. Research studies that are allowed io
be expired will be reponed 1o the Vice Chancellor for Rescarch and Graduate Stedies,
along with relevant other administration within the institution. The continuing or final
review form is located on our website at hup:‘www.ecu.edu rgsirh' along with our
meeting submission deadlines. Please comact the UMCIRB office a1 252-744-2014 if
you have any questions regarding your role or requirements with continuing review.

Required Approval for Any Changes to IRB-Approved Research

As Principal Investigator, you are required, prior 1o making any changes in your research
study must have those changes reviewed and approved by the IRB. The only exception is
when those changes are 1o eliminate an immediate apparent hazard 10 the panticipamt. In
the case when changes must be immediately undertaken to prevent & hazard 10 the
panticipant and there is no opponunity 1o obtain prior IRB approval, the IRB must be
informed of the changes as soon as possible via a protocol deviation form.

Reporting Unanticipated Problems to the IRB that Affect Participants or Others

As Principal Investigator, you are required to repont 1o the IRB all unanticipated problems
that have occurred in your research within the time frame specified in the UMCIEB rule
for reporting Unanticipated Problems Involving Risks 1o Panicipanis or Others.
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