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CHAPTER 1: INTRODUCTION

Handwriting is a large part of a child’s academic day. As a student, hndwhould
be an automatic process that can be executed without concentration on the rakabpedats of
the task. If the skill is not integrated into an automatic process, the studeititig
development may suffer (Graham et al, 2007). In order for a student to obtsims&dssary for
successful handwriting, the skill must be presented in a way that is conducivaitaglea
Handwriting instruction is not always provided most effectively for allents which may result
in delay in developing the skills needed for successful handwriting. In schaahsyst
handwriting curriculum is often minimally emphasized and when taughttight in a manner
that does not address the individual needs of young developing writers (Grahamt€aWse
1996). A survey of kindergarten teachers indicated that almost half of the teatdreiswed
taught handwriting daily (Graham et al., 2007). This factor indicates that hangvs being
emphasized, but it does not indicate how handwriting is being taught (Graham et al., 2007)
Likewise, the method of how handwriting is taught can vary greatly from onestdacénother.
For example, it can be taught actively through direct instruction or passivelgthseat work.
One study suggested that lower than average handwriting skills, even in ygeadloping
children, could be due to the lack of individualized instruction in curriculum (Judkins, Dague, &
Cope, 2009). Children of all backgrounds and developmental levels, from typically degelopi
to developmentally delayed, disabled or at risk for developmental dysfunction, weatrdzble
with fine motor skills and therefore handwriting (Dunn et al., 1988). Gardner (1998) fotind tha
along with limited individualized instruction, students are expected to pragresgh the
curricula at the same rate, which may not be conducive to the learning stylefahalchildren

(as cited in Judkins, et.al., 2009). The combination of these factors indicate a ridedtftying



students at risk for fine motor and handwriting skill delay through early inteswgmtograms
(Berninger, 1997). Teaching handwriting skills to students beginning at an ealgsate
potential to improve writing performance over all (Graham et al., 2007). Addgetbs
individual needs of these students at the early stages of handwriting developmemhpoué
their fine motor skills instrumental to their daily functioning and possibly ptewvéater

diagnosis of learning disability (Berninger, 1997; Dunn, Campbell, Oetter&Hadirger, 1988).

Problem Statement

Handwriting difficulty is one of the most frequent reasons for a student tddveerkto
occupational therapy. In typically developing children, handwriting difficsliyften seen as
lack of student effort (Zwicker & Hadwin, 2007). In fact, Judkins et al. (2009) showte2bdta
of typically developing children scored at least 1.5 standard deviations belowgbeajroups
norm for handwriting skills, demonstrating that even typically developing chiktraggle with
handwriting skills. This raises the issue of whether school-aged chiluvafdge referred to
occupational therapy for handwriting skill deficits or if different or enmdividualized
handwriting instruction would be most beneficial? Traditionally, individualizeducison has
often been provided by occupational therapists after skill deficits resultegfiereal for
services (Asher, 2006). However, if teachers provided more individualized hangwrit
instruction in the classroom to meet the needs of students, would students improve without
occupational therapy referral? Although there is research illuggréite importance of
improving handwriting skills through specific handwriting interventionselitlsearch was

located on the effects of structured handwriting programs on fine motor skills.



Purpose of the Study

There are several methods available to promote fine motor and handwritingnskills
children. The question is if adding a structured handwriting program to the currifmrlum
students from low-income families would enhance their handwriting readkiblssThe
purpose of this study was to determine if students who participated in the usteustared
handwriting readiness program in a classroom setting would demonstrate ichfinevekills.
Researchers specifically addressed the use of the Fine Motor and\Eiirtg Pre-K (FMEW)
Curriculum with a classroom of preschool-aged children at a local Head Staemrog
Researchers then statistically compared the Bruininks-Oserbésityf Motor Proficiency
Second Edition (BOT-2) scores from the students in the classroom usingéhlddior and
Early Writing Pre-K Curriculum to students in a control classroom. At the usinal of the
study, researchers hoped to determine if using a structured handwidiitigeises program was a
successful method for teaching fine motor and handwriting skills necess&igdergarten
readiness. It was hypothesized that incorporating the use of a structudediting readiness
program would result in a greater increase in Fine Motor Precision, Fine Mizgration and
Manual Dexterity scores assessed by the BOT-2 when compared tod classroom not

receiving implementation of a structured handwriting readiness progra



CHAPTER 2: REVIEW OF LITERATURE

Importance of Handwriting

Handwriting is a crucial part of students’ educational experienagmgtfrom the time
they can pick up a crayon to scribble. The scribbles, although seemingly randaim cont
universal features such as linearity and discreteness (Tolchinsky, 2003)dyAsamining the
progression of children’s handwriting from scribbling to discrete handwritteyuége found
that children’s handwriting skills increase and become more stable betwesgethef three and
five years (Puranik & Lonigan, 2009). Children will naturally display ienativersal and
language-specific knowledge of writing even without schooling or structuredapnedPuranik
& Lonigan, 2009). Since these years are critical in the child’s developmentaihid be the
ideal time to accentuate and expand handwriting skills through structured progkansly by
Graham and colleagues indicated that 23% of children entering kindergautggiestrith
handwriting, which shows an increase from 21% in past research (Grahamm&aie 1996).
As children enter kindergarten, handwriting is the primary method students usedosti@te
their knowledge and understanding in all facets of the school day (Case-Smith, 2008. A
beginning of the school year, teachers expect students to successtallgheiriname on a line
at the top of the paper (Pape & Ryba, 2004). In addition to name writing, 42% okiha tas
kindergarten student will participate in on a daily basis are pencil to pager(Marr, et. al,
2003). Handwriting allows students to explore, organize and refine different concepts
surrounding a plethora of subjects indicating that handwriting is not simplgrgpleting
assignments, but it is a way for students to gather, remember and shanaiioio (Judkins, et

al., 2009).



When a student has a delay in handwriting skills, many aspects of dadsuifee
affected. A study by Graham and colleagues found that the thought process duringestruc
handwriting assignments can be limited due to the concentration on the mecaspecas of the
handwriting process (Graham, Harris & Fink, 2000). Students must conceatnatensly on
correctly forming letters and pre-writing shapes that they may nablego pay attention to the
actual task at hand (Case-Smith, 2002). For example, having to switch attentiearbetw
composing a sentence and concentrating on correct letter formation could equate¢nta s
losing one’s train of thought from working memory (Graham et al, 2007). Theréfer
combination of poor handwriting and inability to participate in instruction can diratdct the

student’s performance in academic success and school behavior (Judkins, et al., 2009).

A student with poor handwriting skills in preschool will subsequently be behind when
entering kindergarten. A study conducted through the University of Washington and the
University of Maryland College Park found that children entering kindergartenhbower
level of handwriting skill then children in the past (Berninger, 1997). Conversations with
participating teachers uncovered that this decline may be due to a denrgafficient and
appropriate classroom instruction and hands-on practice in handwriting (Betrifg7).

Asher (2006) conducted a survey which uncovered that only 3 of 13 teachers were offgring da
explicit handwriting instruction and practice. Along with a decrease in hamuywskill level

over the years, teacher training in the subject of handwriting instructionsoedesireased over

the years (Pape & Ryba, 2004). A survey of primary grade teackigated only 12% had
received adequate instruction on handwriting through their college coursém(Get al., 2007).
This lack of adequate preparation for handwriting instruction could jeopardieffeélbéveness

of handwriting instruction these teachers provide to their students (Gralan26€07).



Fortunately, teachers have the option to attend professional development workshops on the
subject of handwriting to supplement the information they received in their cobegses
(Graham et al, 2007). Some teachers have received informal instructonoogupational
therapist on handwriting curriculum and/or attended in-service sesSianddfr, Fitzpatrick &
Cortesa, 2009). Additionally, three out of five teachers of handwriting have chosen to
implement a commercially designed handwriting program to ensure that stacehtsng
taught the necessary material for successful handwriting (Grarelm2007). Other teachers
have expressed that they are less comfortable teaching handwriting siutients due to lack
of knowledge on effective teaching strategies (Vander, Fitzpatrick &€x0r2009). A survey of
four inner city kindergarten teachers suggested addressing handwriting bading

curriculum then having the occupational therapist teach explicit handwnstrgction during a
once-per week, 30-minute occupational therapy instruction block (Vander, Fik#atri

Cortesa, 2009).

On a psychosocial level, the student becomes at risk for poor self-esteem dwsotiahe
implications of delayed handwriting skills (Judkins et al., 2009). Other studeriteesaterisk
student struggle and may socially isolate him or her due to perceived differ@msestudent
may begin to display a lack of interest and motivation towards handwriting tasksagy rush
through written work (Pape & Ryba, 2004). Other underlying factors that could begléadin
poor handwriting could also have a hand in decreasing the student’s peer interaction. Some of
these components could be poor hand-eye coordination, visuomotor integration and in-hand

manipulation skills (Judkins, et al., 2009).

With a growing trend towards using technology in the classroom, some teaehers

under the assumption that handwriting is not as important as it used to be (Hart,i€kt&patr
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Cortesa, 2009). The use of computers in place of handwriting is concerning saacelréms
shown that handwriting contributes to the development of literacy and writing(8lelisger et

al, 2000). The neural pathway that is activated during handwriting is moreweffiect

facilitating letter memory and recognition than the neural pathway usegpfog tLongcamp et
al, 2008). Thus, learning and brain development of students could be negatively affected by
replacing handwriting with technology (Longcamp et al, 2008). This effect coukpkeially

seen in students in at-risk populations (Longcamp et al, 2008).

Fine Motor Skills

Addressing the fine motor skill developmental deficit in these students atethehool
level will increase their chance for success in kindergarten. According Natlomnal
Educational Goals Panel (1993), there are five dimensions that kindergarteanchded to
have mastered in order to exhibit learning readiness (Marr et al., 2003). THmferesions are
(1) physical well-being and motor development, (2) social and emotional developdyent, (
approaches toward learning, (4) language development and (5) cognitive andlgeveledge
(Marr et. al, 2003). The acquisition of fine motor skills is a component of the finrshdion of
physical well-being and motor development. Since the development of fine misgsks
hand-in-hand with the acquisition of handwriting skills in young children, trasioakhip
should be further addressed in preschool curriculum. Practicing the componemisvartivag
frequently for short periods of time has been determined to produce better resuiésvitra
times for longer duration (Graham et al., 2008). Additionally, practice andtiepetith the
use of a tool (i.e. pencil or crayon) is instrumental in helping a child develop togki level in
which it becomes automatic with increased accuracy (Pape & Ryba, 26@ziementing
structured handwriting readiness programs in preschool will give studermstthgractice in a

7



multisensory manner that may aide in mastering the fine motor tasks rieettezllarger task of

handwriting.

TheOccupational Therapy Practice Framewarkes the definition of motor skills as
“skills in moving and interacting with task, objects and environment” (American@tional
Therapy Association, 2008, p.639-640). These motor skills can be further broken down into fine
motor skills and gross motor skills. Fine motor skills, as defined by The Nafissatiation
for the Education of Young Children (NAEYC) panel are the “developmental sedsienice
manual skills requiring precision and Manual Dexterity” (Marr, et. al, 2003, p. 5%58). T
Occupational Therapy Practice Framewalso clearly indicates that the development of fine
motor skills is an outcome of growth and development (American Occupational ¥herap
Association, 2008). Even at the preschool level, students spend approximately 37%dafythei
participating in overall fine motor activities, with 10% of those being actuallgergaper tasks
(Marr, et. al, 2003). Once students enter kindergarten, the time spent emgtgeadnotor
activities increases to 46% of their school day, with 42% of those activitigg fpencil to paper
tasks (Marr, et. al, 2003). Specific fine motor skills were examined withiteagic activities
and non-academic activities. Fine motor skills with academic content iddinder play,
writing letters and/or numbers, cutting, gluing, drawing, coloring, pointingteEréénumbers and
reading/looking at a book. Non-academic fine motor skills include eating sivayd, play, art,
manipulative play, play in centers (i.e. blocks, sand table), hygiene tasks and ttoffimgy
coats (Marr, et.al, 2003). Marr et al. stated that the development of fine mdswsisl
essential to a child’s success in childhood occupations such as activities dif/ohlyADLS),

education, play, and social participation (Marr et al., 2003). Unfortunately, around 10% of



elementary school children are at risk for challenges with fine motoritagk$east one of these

valued areas of occupation (McHale & Cermak, 1992).

In-hand manipulation is an important fine motor component that preschool students must
develop for success with handwriting. If a student has problem with fine motsr skitland
manipulation may be clumsy, slow and inefficient resulting in a delayedyabilihe use
important classroom tools such as pencils, crayons, and scissors (Exner, 1990). [Dipengexe
of the precision necessary to execute fine motor tasks and be able to use to@s stugents
to establish hand dominance between the ages of 4 and 6 years (Pape & Ryba, 200tenConsi
use of the preferred hand during preschool will encourage the student to developm(Beige

& Ryba, 2004).

Along with in-hand manipulation, the proper pencil grasp is also necessarydsepre
controlled movements used in handwriting (Pape & Ryba, 2004). It is preferredhitd o
use a mature dynamic tripod, lateral tripod or dynamic quadropod pencil gegsEp&HRyba,
2004). Possessing the proper pencil grasp can be difficult for children, wedonfamed by
a survey of teachers where 41% acknowledged that handwriting grasoashan
handwriting burden for their students (Graham et al, 2007). Considering this hightpgecé
is interesting to note that there is a lack of monitoring, teaching and/or regipemcil grasp in
the classroom (Vander, Fitzpatrick & Cortesa, 2009). If a student is not abéster a mature
pencil grasp independently, a pencil grip may be placed on a pencil to asstatin in
learning the proper positioning for developing the intrinsic muscles of the taadmportant
to choose a pencil grip that is firm, prevents hyper-mobility of the joints of the fimdgx and

thumb, and helps the student maintain proper web-space (Schulkin, 2010).



Multisensory Approach

When considering handwriting, it is not as simple as picking up the pencil and starting t
write. It is important to recognize that many different sensory sysiemstogether to create
the experience in addition to fine motor skills. These sensory systems inclualernwator
coordination, cognitive and perceptual skills, and tactile and kinesthetic s¢iesitfyudkins, et
al., 2009). If any one of these areas is disorganized in the child’s sensory dystethetchild
can have difficulty with handwriting. Therefore, multisensory approaclagsh@ the most

appropriate approach for instructing and enhancing handwriting and fine motar skill

Multiple studies indicate the use of a multisensory approach to teaching handiariting
young children (Zwicker & Hadwin, 2007; Judkins, et al., 2009). The multisensory apgsoac
used the sensorimotor model of practice which incorporates sensory experiéndiéfertnt
media and instructional materials (Zwicker & Hadwin, 2007). The occupationaptsier
encourages letter construction with various media other than pencil and papmw tih@lchild
to explore pre-writing and handwriting skills with additional tactile and poopptive
stimulation (Pape & Ryba, 2004). The underlying reasoning behind using a multisensory
approach is to help the child’s nervous system more efficiently integrate dheation at the
subcortical level, resulting in a satisfactory motor output (Zwicker &wilad2007; Pape &

Ryba, 2004). Some of the various media used in this context are chalk and chalkboard; shaving
cream; and tracing on colored, lined or embossed paper (Judkins et al., 2009). Thesapists al
combine the multisensory approach with behavioral and motor learning theory and
developmental or behavioral approaches (Zwicker & Hadwin, 2007). Sometimegwibrat

resistive writing, shaping letters, description of the letter, self-mongpand letter formation

were used as techniques (Zwicker & Hadwin, 2007). With this approach, childrealsere

10



encouraged to talk themselves through the letter formation using appropriasel lEEaminology

for each letter (Pape & Ryba, 2004).

Research conducted by Case-Smith illustrated the improvement of legbgitghild’s
handwriting through an eclectic occupational therapy intervention (Cash;2002). The
study found that 14.2% of the students receiving direct occupational therapgséncreased
in legibility, whereas only 5.8% of students who did not receive direct occugdatienapy
services increased in legibility (Case-Smith, 2002). However, this study diadicste what
type of program or intervention was most effective in producing optimal su@Case-Smith,
2002). Therefore, additional research is necessary to determine sipéeifientions to improve
the student’s handwriting readiness. As a part of an eclectic approackenmadty techniques
are often used in school-based occupational therapy programs thus necessitatimgreesd to
research the effects of this type of intervention (Zwicker & Hadwin, 2007). eSthdive
addressed the need for research examining long-term effects and apgitoatandwriting
interventions to determine which multisensory technique would work best in a teadatent-g

classroom instruction (Judkins et al, 2009).

Structured Handwriting Readiness Programs

The Fine Motor and Early Writing Pre-K Curriculum (FMEW) (Schulken, 2008) is a
recent handwriting readiness program developed by an occupational thefdssprogram
incorporates the important acquisition of fine motor skills into its multisersggpyoach. The
philosophy of the program is that “handwriting and written expression are cqmpplesical,
emotional and cognitive tasks which have many underlying components that mustfbkyca

considered and integrated into [the] products” (Schulken, 2010, 13). The workbooks Schulken

11



designed that are incorporated into the program teach capital lettersnrsaqueential order.

Some letters of the alphabet can be easily confused, so teaching them in groups ltesed on t
character of the letter rather than in ABC order can be more successfal &lGraham, 2003).

The workbooks allow for corrective feedback through repetition of the letters wimch ca
encourage students to make progress towards forming their letters gdifemth & Graham,

2003). The workbooks are also designed to reward the students for their hard work by affering
badge to cut out and paste on a certificate for completion of each group of letters. Giving
tangible praise can also be an encouragement for proper letter formab@& Keraham,

2003).

Some of the products included in FMEW are the use of a Grotto Grip®, wikisticks, and
fine motor tools such as pop beads for finger strengthening and coordination (Schulken, 2008).
The Grotto Grip® is an ergonomic pencil grip designed by pediatric occupatienapists used
in conjunction with the program that helps the child develop muscle strength and fine motor
control used to write (Pathways for Learning, 2010). The Grotto Grip® is firm anal firager
guard and specialized angles that position the fingers for a mature trippavipiesalso
maintaining the arches of the hand for dynamic finger movements (Pathwagsafomg,
2010). This grip also facilitates an open web space between the thumb and index finger and
prevents hyper-mobility of the joints at the index finger and thumb (Pathwalsdaning,
2010). Pop beads are used to encourage the tripod grasp pattern and increase firthdnystreng
having the children pop the beads together using the tip of their thumb, pointer fingeteanid si
their middle finger (Schulken, 2008). There are three different resistariessdab allow
grading of the activity (Schulken, 2010). They have been used by occupational théoapis

develop fine motor foundations and build skilled hand use through control of isolated movement

12



of individual digits (Case-Smith, 1996). These types of intervention tools have atsadaekby
occupational therapists in other studies examining fine motor outcomes in presclayehchil
receiving occupational therapy (Case-Smith, 1996). One researcher found thatahsmall
manipulatives, like the pop beads, helped improve the use of intrinsic hand muscleSr{@hse-
1996). The manipulation of small objects could then be generalized to improve the functional
ability to use a tool. This particular study determined that there were sagrifimprovements

in the speed and accuracy of in-hand manipulation tasks, such as writing.wé&heidso
improvements in motor accuracy as measured by tracing along a curvedalsee§ith, 1996).
Tracing and copying are skills frequently used in a preschool settintesalskills are

addressed in the Fine Motor and Early Writing curriculum workbooks.

Fine Motor Skills of Students Attending Head Start

Head Start is a federally, funded educational program that caters to tiseohebddren
falling in the lower socioeconomic status (Matrr, et al., 2003). A study showed thiatchi
attending preschool at Head Start, due to their socioeconomic status, fell int@gozycat
low-scoring fine motor skills once reaching kindergarten compared with ottérechwho were
not economically disadvantaged (Marr, et al., 2003). These children from low incorhesfami
are at risk for overall decreased performance in their academigsethith makes them ideal
candidates for enhanced instruction from a structured handwriting curriculest,(Dénton &
Germino-Hausken, 2000; Matrr, et al., 2003). Furthermore, researchers at Yamasytate
University found that success in kindergarten had a direct, positive corretatlmnchild’s pre-
kindergarten growth (Welsh et. al., 2010). In the areas of emergent literacy agrdeym
skills, the learning a child acquires during the preschool years indicabsgigepimpact on the

potential for kindergarten success. With this under consideration, specific, higi-qua

13



programming and curriculum in preschool settings is essential. The enhancemetitpf
classroom instruction is noted to be particularly important in Head Start profynaaisidren
from low-income families who are already at risk for delayed kindexgaegadiness (Welsh et.

al., 2010).

A family’s socioeconomic status may have a tremendous effect ordégsaelvelopment
due to multiple factors (Bowman & Wallace, 1990). Marr et al. (2003) indicatetbiira
income families tend to have limited resources, which puts the child at risk fgeddiae
motor skills and decreased kindergarten readiness. They determined 44% ofakiederg
children who were members of a family using Assistance to FamiliasDefpendent Children
(AFDC) fell one or more standard deviations below average in the catedorg ofotor skills.
Another study showed that children of an upper or middle class have demonstiatedevigl
skills and kindergarten readiness (Bowman & Wallace, 1990). Peterson and Nelson (2003)
performed a study to determine if at-risk children of low socioeconomic yistmsld improve
academically with direct occupational therapy intervention. Children in@ariexental group
and control group were pre-tested and post-tested for handwriting legikeiiigy, and word
spacing, line placement and letter size, form and speed (Peterson & Nelson, 2083heAft
experimental group received a 30-minute occupational therapy session imge& for ten
weeks, the data revealed that they had substantial increases in scorksiopeets in the
control group (Peterson & Nelson, 2003). All of these factors combined indicate the need to
target children of lower socioeconomic status specifically in order to setbair chances for

Success.
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Summary

The review of literature produced a wealth of information regarding hamuyvainhd fine
motor skills for kindergarten readiness. From this review, it is evident that the pleezit of
fine motor skills in preschool age children is highly impactful on their development of
handwriting skills. In conjunction with the importance of fine motor and handwrititig, s
research showed that a greater number of kindergarten children are struggglihgndwriting
in the classroom. The literature review also indicated that the quality of hingwrstruction
in the classroom could be improved upon, as well as the way that classroom taachers a
educated in their college curriculum related to handwriting instructioreview of techniques
for educating young children handwriting skills, the literature showed the impertd using a
multisensory approach to develop these skills most effectively. When combirseg the
overarching themes, it became evident that developing the fine motor and hawgdskilts in
preschool age children could be beneficial for reversing the decline in handwfitils among
kindergarten children. The Fine Motor and Early Writing Pre-K curriculusidexeloped as a
structured way for classroom teachers to teach fine motor and handwritindosgreschool
children using a multisensory approach. The curriculum was designed to be émiglénm a
preschool classroom which is ideal for children of low socioeconomic statesresearch has
shown decreased fine motor skills in this population. The purpose of the study seasift
implementation of the Fine Motor and Early Writing Pre-K curriculum would aszdine

motor skills in the Head Start preschool aged population.
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CHAPTER 3: METHODOLOGY

Design

For this study a non-equivalent control type design was used. The study was quasi-
experimental since it had control and manipulation, but no randomization. The non-equivalent
control type design worked the best for this study since graduate reseastigators pre-tested
and post-tested the children in the study. The subjects being used in this studrooatne
classrooms within the Head Start program; a Fine Motor and Early WiRtewK Curriculum
(FMEW) experimental group and a control group. Letters of consent and suppo(seer
Appendix A) obtained by the Head Start director in order to test both classrooms and to
implement the FMEW curriculum in the experimental classroom. There wgneatly 15
students in the control group and 16 students in the experimental group. The control class
received the standard handwriting readiness activities as taught 8\Skseawhile the
experimental class received the FMEW curriculum within the classho@adition to the

standard handwriting activities.

Setting

This study was completed at a rural Head Start program. The Head Staan®hagl
certain constraints and scheduling that had to be taken into consideration when planning the
implementation. Each classroom had its own schedule and the classroom teaahers wer
responsible for keeping the students on the set schedule. Implementation of e FME
curriculum occurred in the experimental classroom before the students ate linechgk&duate
research investigators arrived at Head Start, the students in the exparotasroom were

participating in recess. This allowed time for graduate researchigatess to set up for that



day’s session. When the students returned to the classroom, they were askeddnctiesis to
line up at the restroom, wash their hands, and go to their first choice for ceeteiTtie
classroom had designated centers, or educational free-play stations, such aslesnokint,
building blocks, creative play, and puzzles. In addition to the designated classrders,ce
graduate research investigators had set up two FMEW teacher-led eamtéwo FMEW
independent learning centers. The students were expected to progress throughaeshtaes
as they wanted to during the 50-minute center time with only a designatdzer of students
allowed at each center at a given time. Once center time was over, thesstuele asked to
clean up and gather at the front of the room for the gross motor activity led bpduaig

research investigators.

Sample

Convenience sampling was used to collect the subjects to be used in the intervehtion a
data collection. The Head Start program in Greenville, NC was chosen due toistipgeex
relationship between East Carolina University’s Occupational Therapyaoncand the
organization. Additionally, prior research and data collection had been conducted at this
location. The classrooms used in the study were chosen on a basis of teaastrainter
program director's recommendation. The inclusion criteria for this studydiedi parental
permission for data collection at pre-testing and post-testing, completomtiothe pre-test and
post-test assessments, and inclusion within one of the two identified classit@nexclusion
criteria for the study included: parental permission not given, delayedartansfer out of the
class, and missing more than 33% of intervention sessions for the students in timeespkri
classroom. Attendance records for the experimental group were kept dharingetrvention

days to see if there was a correlation between attendance and progregs.ovitded
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understanding to the data and assisted in determining if a child met the inchisioa for the

study. If a child was absent during pre-testing or post-testing, cedoigewas attempted.

When initiating data analysis, the attendance records for the expericiassabom
were reviewed. It was noted that one participant was absent for over 33%uofrtbelum
implementation, therefore that student’s data was excluded resulting in I¥bregal group
participants. The gender distribution was different between the twoslaEke control
classroom had 10 males and 5 females, whereas the experimental class hadhdnkle
females. In regard to age, the experimental classroom started thenpregh a mean age of
49.13 months, or 4 years, 1 month. The control classroom started the program at 57.06 months,
or 4 years, 9 months. This indicates that the experimental class was 7.93 montisolthes t

control class before the Fine Motor and Early Writing Pre-K curriculuminvpiemented.

Instrumentation

The instrument used for data collection during the course of the study was thal&ruini
Oseretsky Test of Motor Proficiency Second Edition (BOT-2) (Bruininks &rismigs, 2005).
This assessment was chosen based on its ability to assess for fine mstasisigltwo different
composites: Fine Manual Control and Manual Coordination. The Fine Manual Control
composite includes Fine Motor Precision and Fine Motor Integration. The M3@oaadination
composite includes Manual Dexterity and Upper-Limb Coordination. The Finer FRotcision
subtest assesses precise finger control through five drawing tasksr éofitipg task, and a
cutting task. This subtest is untimed in order to place emphasis on precision. Th®féne
Integration subtest assesses the ability to integrate visual stinttuln@tor control. There are a

set of geometric shapes the student must replicate without additional vilsuat aues. Scoring

18



of the geometric shapes is based on basic shape, closure, edges, orientatiqn aonkokeerall
size. The Manual Dexterity subtest assesses reaching, graspingnandddicoordination
through timed, goal-directed activities. The dexterity activitiesuheffilling in circles,
transferring plastic pennies into a box, putting pegs into a pegboard, sorting cardsgimd) str
blocks. The inclusion of timing for this subtest aids in determining varying leveisxtdrity.

The Upper-Limb Coordination subtest assesses visual tracking alongperithr@ation of arm

and hand movements. The activities the student must perform are catching, dribbling and
throwing a tennis ball, some of which are using one hand and other times using both hands

together.

The BOT-2 has many different components that make up its reliability and yalidit
Evaluation of the inter-rater reliability produced high coefficients in thasaof Manual
Coordination composite coefficient of r=0.98 and its components with coefficients$me8
to r=0.99 (Bruininks & Bruininks, 2005). The coefficients for inter-rater religthtir the Fine
Manual Control composite were also high with the composite coefficient &2=ahd the
components ranged from r=0.86 to r=0.93. This showed that the inter-rater reliahdity
consistent. For test-retest reliability, the coefficients arergbndigh, with subtest correlation
coefficient scores of r=0.75 for Fine Motor Precision, r=0.76 for Fine Motorrhtieg, r=0.63
for Manual Dexterity, and r=0.73 for Upper-Limb Coordination with children agege&/s.
The reliability coefficients for the internal consistency religpilvere all high. The statistics
showed means ranging from high 0.80’s to low 0.90’s for the participating age grdieating
that the subtest and composite scores used are highly accurate (Bruininksi&kBr 2005).
The BOT-2 was also found to be valid based on evidence in four areas: test conteat, inter

structure, clinical group differences and relationships with other teststof skills such as the
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Bruininks-Oseretsky Test of Motor Proficiency (BOTMP), the Peabody DeveloanMotor
Scales Second Edition (PDMS-2), and the Test of Visual-Motor Skills Revis@¢d$IR)

(Bruininks & Bruininks, 2005).

Intervention Tools

The specific tools used during the intervention included individual student kits for each
of the 15 students in the experimental class, the Fine Motor and Early WritinguGunr
(FMEW) classroom, and a teacher kit to be used with the whole classroom (Se€iAihe
Additional materials required for intervention activities were typicetgmhool classroom
materials which included paint, glue, scissors, etc. These materiglsigest during center time

in four centers, two times a week with the experimental class.

In the control classroom, the students did not have any additional handwriting instructi
They were exposed to handwriting in the way that the teacher chose in accoodguidelines

set by Head Start.

Procedure

Pre-test. The procedure for conducting this study began with receiving University and
Medical Center Institutional Review Board (UMCIRB) approval to conductabearch (See
Appendix C). After receiving approval, the approved parental permission formgmas fiy a
parent/guardian of each participant involved in the study prior to testing. Adtsvireg parent
permission, graduate research investigators administered prestesitSdur of the subtests of
the BOT-2 to both the experimental classroom and the control classroom. Shed)aald

trained Occupational Therapy graduate students and an Occupational Tprefapgor
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(identified as the graduate research investigators) individually astenad the BOT-2 to each of
the 31 subjects. Each student was given an ID number at pre-testing #iaeceoonsistent at
post-testing. The pre-testing was done over the course of approximatelgéks. whe BOT-2
was administered individually by subtest stations. Some students completetthall of
components of the BOT-2 in one day while others required two testing sessions to ctimaplete

necessary subtests.

Intervention.Upon completion of the pre-testing, the FMEW handwriting readiness
program was introduced the experimental classroom. The interventions began atb8epf:
2010 and took place twice a week with centers available for approximately 5@Gsnéaah
session over the course of six months from October to March totaling 32 sesdierectivities
available at each center required approximately five to ten minutes fadensto complete. The
last session took place on March 3, 2011. Center time was designed as a daily e for t
students to explore their interests. On the days of intervention, graduatelr@sesstigators
set up four centers in addition to the typical classroom centers which wdeblkevai
Specifically, there were two teacher-led centers that the graciss@rch investigators
administered, and two independent centers that were monitored by the classcloenst or
research professor. Approximately three sessions were fadiligtevo additional trained

Occupational Therapy graduate students who implemented the curriculum plabeir

The four centers each addressed a particular fine motor skill, perceyatioalskill, pre-
writing skill and/or number and capital letter formation skill. Each pendilalored pencil was
equipped with a Grotto Grip® for encouragement of a mature pencil grasp throdghout t

curriculum. The centers were designed so that the tasks at the independestrequired
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minimal direction and minimal supervision while the teacher-led centersedquore
individualized attention and multiple-step directions. The students were not requirst tioevi
centers as per the Head Start policies, but they were encouraged byltleegrasearch
investigators and classroom teachers to attend all stations. Theyspecely encouraged to
attend the teacher-led stations due to explicit instruction being affeéeeduse of the structure
of the classroom, full-class instruction was not possible regarding the indepeatiens girior
to center time. Therefore, the independent centers were poorly attendedanoteses graduate
research investigator was present leading the session. At the conclusion of tleséiouar, the
students participated in a gross motor or sequencing activity led by the greziesirch
investigators for 5-10 minutes to end the session as a whole classroom unitrbaftiening
to the next classroom activity. The gross motor portion was designed by toescoédhe
curriculum to be held at the beginning of the intervention session to get the studentsabpodie
minds ready for fine motor tasks. Due to the nature of the classroom structioeket! better
for the classroom teacher if we did these activities at the conclusion osgensd his piece
was inconsistent, because oftentimes the classroom teacher had anothgipéatived for the
end of the session which did not allow for the researchers to implement the gross motor

activities.

Post-test.In March of 2011, graduate research investigators began post-testing ea
classroom using the same subtests of the BOT-2 used during pre-testing. Tkstpastook 3
weeks due to student absences during post-testing. The researchers imple e rihig\W
program in the experimental classroom did not participate in the post-testing o$tilmbeets.
Instead, these graduate research investigators post-tested the stuttent®ntrol classroom,

and student researchers not involved in implementation of the FMEW program pethes
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students in the experimental class. This was done to reduce potential bias dysosj-thet
sessions due to familiarity and relationships that had been formed with thetsindée
experimental classroom. Attendance records of the experimentabolasstudents were
reviewed to see if any of the students’ data should be eliminated from the studyeaaess
absences. One student in the experimental classroom was absent from m3s&iltd the
intervention sessions which excluded her from the study and brought the total number of

participants in the experimental classroom to 15 students.

Data Analysis

Researchers collected data from the BOT-2 pre-testing and postrtestsion. The data
was input by this author into BOT-2 ASSIST™ Scoring and Reporting SystenabgoRdor
accurate and efficient data calculation. The data was then imported from Th2 BESIST™
software into IBM SPSS Statistical Software Version 19. Each studegrinrhadependent
record and was identified in the SPSS software by a randomly assignedtizr. The
independent variable was the program in which the subjects participated (asddiletheir
classroom assignment) and the dependent variable was the outcome, or the scortgp of the
different composites of the BOT-2 assessment and their respective sulltestparisons were
initially done between the experimental and control classroom to determiratithef male to
female participants and the difference in mean age in months. Next, a comparison was done
between the pre-test and post-test total point scores for each of the foursstmestiotor
Precision, Fine Motor Integration, Manual Dexterity and Upper-Limb Cpatidin. For each of
the four subtests, a box plot of the total point scores separated by experimental ahdlessatr

was constructed. For the subtests, a scale score can be calculated (mdan51an& a
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standard score is calculated for the composites (mean=5, SD=10). Howeves, $tudki total
point scores were used instead of scale scores for the subtests in order toceEas® Or
decrease in scores for demonstration of skill. The composites used the staocks dios
statistical analysis. The scale and standard scores are calcasg¢edupon age ranges. Some of
the students were in one age range at pre-test and another at post-test which cdddrhave
conflicting when analyzing gains of skills. Therefore, by using the total poanes for the
subtest reporting, graduate research investigators could plainly see the ichecmyes. Then by
finding the difference between the pre-test and post-test scores, a box plongfrinements

in total point scores separated by experimental and control class was d¢eddisae Figures 1-
8). Independent samplesests were used to compare means of the outcome measures between
the control and treatment classrooms. Paired sami#ets were used to compare the means of
the pre-test and post-test scores within each classrdbese analyses of data would help

determine the overall implications of the data collected.

Ethical Concerns

An ethical issue associated with the study was the chance students couldsarssia
instruction while they were completing pre- and post-test activities oukitie classroom. In
anticipation of this potential ethical issue, the teachers approved the timegstuelee removed
from the classroom for testing. This allowed the researchers to work araticed classroom
instruction times and only take the children away from the classroom envirodurgng teacher
approved time slots (i.e. center time and recess). This study was ideyitiee Institutional

Review Board as minimal risk.
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CHAPTER 4: RESULTS

After completion of post-testing with the BOT-2 assessment, the data wyzeanand
formatted into a series of results. The subtests of the BOT-2 used for the shad\yi¢for
Precision, Fine Motor Integration, Manual Dexterity and Upper-Limb dination) were
calculated and reported by improvement in total point scores from pre-festtttest. Change
in composte standard scores for Fine Manual Control and Manual Coordination arp@itso re
Therefore, an increase in score identifies an improvement in skill wreedeasease in score

identifies a decline in skill.

Fine Manual Control

The Fine Manual Control composite is composed of two subtests: Fine Motor Precision
and Fine Motor Integration. The composite scores are presented as stands;d\dwreas the
subtest scores are presented as total point scores. Table 1 shows the destatipties of
mean and standard deviation at pre-test and post-test for the Fine Manual Conpiasitsam
The control class increased in mean standard score from 34.42 + 13.260 to 37.86 £ 11.135 (mean
+ standard deviation). The experimental class decreased in mean standairiscdie50 +
9.445 to 38.50 + 8.254. Although there was a decrease in the experimental class, the class
started out a mean of 7.08 standard score points higher than the control class and only ended up

0.64 standard score points lower.



Fine Motor Precision

Table 2 shows the descriptive statistics in the form of mean pre-test artdgidstal
point scores for the Fine Motor Precision subtest. The range of total points pissGitdet 1.
The table reports an increase in mean total point score for the control class fronb 239 to
6.57 £5.571. Inthe FMEW experimental class we see a slight decrease in raleaoiribt
scores from 14.81 + 6.863 to 14.44 + 4.844. Mean scores include outliers in the data set, which
indicated the need to further analyze the data through the use of box plots showimgstadia

and quartile ranges.

The Fine Motor Precision subtest identified an increase in median total pmies $or
both the experimental and control classrooms. The mean difference in totacpoastisetween
the two classes was 10.346 at pre-test and 7.866 at post-test, which are both sighdi€adb
significance level. Figure 1 provides a visual representation of the totalsponet for Fine
Motor Precision between pre-test and post-test for the experimental aral clastses. The box
plot shows the control class scoring on a wider range, with slight improvement iedrenm
and a large improvement in the maximum value. There are significant ®utliée control
class, which indicates that these two students were performing on a lévabiver than their
peers. The FMEW experimental class also had a slight improvement indrenrtegal point
score The range for the FMEW experimental class decreased, showing aneénoreagsimum

total point scores and a decreased in maximum score from pre-test to post-test

Figure 2 and Table 3 both show the improvements in total point scores for both the
control and FMEW experimental classes. The control classroom increasednrtatal point

improvement score by 1.79 + 3.49. The experimental classroom increased by 0.13 + Ki841. T
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indicated that overall the control class had a larger improvement in total poed f@wn pre-
test to post-test compared to the FMEW experimental class. With a p-value of 0e306, t
difference in mean improvement is not statistically significant at a @y@8isance level. Table
4 shows results from an analysis of the improvement between the classroomsnmdete
whether the mean improvements in the mean are significant for each clasSroemnalysis
identified a p-value of 0.078 for the control class and 0.776 for the FMEW experinmassal ¢
which both also indicate a lack of statistical significance. The FMEV¥ didshave one subject

demonstrating a large improvement in total point score as indicated by tlee. outli

Fine Motor Integration

Table 2 shows the descriptive statistics in the form of mean pre-test andgidetél
point scores for the Fine Motor Integration subtest. The range in total poitiissfeubtest is
from O to 40. The table reports an increase in mean total point score for the control from 3.07 £
6.464 t0 8.79 + 7.116. In the FMEW experimental class we also see an increase in mean total
point scores from 10.75 + 6.159 to 16.87 + 5.35. Mean scores include outliers in the data set,
which indicates the need to further analyze the data through the use of box plots shediary

scores and quartile ranges.

The Fine Motor Integration subtest identified an increase in median totalsponets for
both the experimental and control classrooms. The mean difference in totacpoastisetween
the classes was 7.683 at pre-test and 8.089 at post-test, which are both significa0t
significance level. Figure 3 provides a visual representation of the total paiatfer Fine
Motor Integration between pre-test and post-test for both classrooms. The bshxopstthe

control class with a small range at pre-test, and a large increasgéaigpost-test. The
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minimum total point score remained approximately the same, but the medianxandima
values increased considerably. Figure 3 shows three outliers that fanlexktlee class
averages. For the experimental class, the range decreased, with oveealsbayes. The
minimum value at pre-test was slightly higher than 0 with an increase in tatakpore to
slightly higher than 10. The median and maximum values also increased, with omre outlie

scoring far above the rest of the class.

Figure 4 and Table 3 show the improvements in total point scores for both the control and
experimental classes. The control classroom increased by a mean of 5.50 £ 5.100. The
experimental classroom increased by 6.47 +5.939. This indicates that in the anea\bdter
Integration, the experimental class had a greater total point score npramement over the
control class, but with a p-value of 0.641 the difference in the mean improvements is not
statistically significant at a 0.05 significance level. Table 4 shosudtssfrom an analysis of the
improvement within the classrooms to determine whether the mean improvemgesignificant
for each classroom. P-values obtained through this analysis give a p-value of 0t@61 for
control class and for the experimental class. These p-values do indicdle ingyprovement in
Fine Motor Integration was statistically significant in both classroomserelwere some
students in the experimental class that had a greater improvement over tblectas, as well

as a student outlier in the experimental class that improved far beyond peers.

Manual Coordination

The Manual Coordination composite is also composed of two subtests: Fine Manual
Dexterity and Upper-Limb Coordination. The composite scores are preésasnségandard scores,

whereas the subtest scores are presented as total point scores. Tablethestesiptive
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statistics of mean and standard deviation at pre-test and post-test for the Glaongahation
composite. The control class decreased in mean standard score from 52.92 + 12.124 to 47.00 +
10.850. The experimental class decreased in mean standard score from 49.06 + 12.492 to 43.69
+ 10.719. Although both classes had a decrease in mean standard score, the exipedassenta

had less of a decrease with a 5.37 drop in mean standard score, whereas theasshrati@

decrease of 5.92 mean standard score.

Manual Dexterity

Table 2 shows the descriptive statistics in the form of mean pre-test anidgtdstal
point scores for the Manual Dexterity subtest. This subtest has a raotg pbints from 0 to
45. The table reports an increase in mean total point score for the control class from.837 +
t0 9.40 + 4.718. The FMEW experimental class also demonstrated an increase iotatean t
point scores from 11.56 + 3.098 to 13.50 + 2.805. Mean scores include outliers in the data set,
which indicates the need to further analyze the data through the use of box plots shediary

scores and quartile ranges.

The Manual Dexterity subtest identified an increase in median total ponesssor both
the experimental and control classrooms. The mean difference in total pointtstaresn the
classes was 3.496 at pre-test and 4.100 at post-test. Figure 5 provides a vissehtapon of
the total point score for Manual Dexterity between pre-test and post-testoX plot shows a
slight increase in median total point score in the control class, and a lasepgsma median
total point score in the experimental class. The range of scores in the cassdtalyed
approximately the same, with an increase in minimum values. The FMEW expidiciass

had a decrease in range of total point scores, with an increase in minimum valugeand li
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change in the maximum values. Both classes had children who had total point scorelseabove t

class which are indicated as outliers.

Figure 6 and Table 3 shows the improvements in total point scores for both the control
and FMEW experimental classes. The control classroom increased by a rabpoitbiscore
improvement of 1.33 + 2.968. The experimental classroom increased by a mean total pwint scor
improvement of 1.87 = 2.722. This indicates that in the area of Manual Dexterity, the
experimental class had a greater mean total point score improvement owmttbeatass, but
with a p-value of 0.612 the difference in mean improvements is not statistigaliffcgint on a
0.05 significance level. Table 4 shows results from an analysis using parple $dest to
determine if the mean improvement is statistically significant in elasisroom. P-values
obtained through this analysis give a p-value of 0.104 for the control class, which is not
statistically significant on a 0.05 significance level. The experimelaiss bad a p-value of

0.01, which does indicate statistical significance.

Upper-Limb Coordination

Table 2 shows the descriptive statistics in the form of mean pre-test andgidstél
point scores for Upper-Limb Coordination subtest. This subtest has a range pbiots from
0 to 39. The table reports a decrease in mean total point score for the cordrisbafe8.73 +
10.951 to 8.67 = 7.116. In the experimental class we also see a slight decrease in mean tota
point scores from 11.56 + 10.558 to 10.44 + 7.393. Mean scores include outliers in the data set,
which indicates the need to further analyze the data through the use of box plots shediary

scores and quartile ranges.
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The Upper-Limb Coordination subtest identified a decrease in mean total quies for
both the experimental and control classrooms. The mean difference in totacpoastisetween
the classes was 1.829 at pre-test and 1.77 at post-test. Neither valudéicasigit a 0.05
significance level. Figure 7 provides a visual representation of the total poiatfer Upper-
Limb Coordination between pre-test and post-test. The box plot shows a slighdenardse
median score of the control class, and an even smaller increase in mediannotdqgyeiin the
experimental class. The range of scores in the control class declegggdvgith a decline
towards lower minimum and maximum total point scores. The experimentahathssslight

increase in minimum values, but a large decline in maximum values at post-test

Figure 8 and Table 2 show the improvements in total point scores for both the control and
experimental classes. The control classroom decreased in mean tothlystd@e + 5.812. The
experimental classroom mean total point score also decreased by 1.13+ 6.66 posnts. T
indicates that in the area of Upper-Limb Coordination, both classes had a detbita point
scores from pre-test to post-test. The corresponding p-value for the rélgtifmngotal point
score improvement for Upper-Limb Coordination was very high, p=0.977 indicatingp¢hat t
difference in improvements is not statistically significant. Table 4 shesudts from an
analysis of the improvement between the classrooms to determine whetimeatne
improvements in the mean are significant for each classroom. P-values obtednigth this
analysis was 0.489 for the control class and 0.495 for the experimental class, whickdoth al

indicate a lack of statistical significance.
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Figure 1. Fine Motor Precision Total Point Score between Pre-Test antid2bst-
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Figure 2. Improvement in Fine Motor Precision Total Point Score betweese€las
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Figure 3. Fine Motor Integration Total Point Score between Pre-Test atd €xi
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Figure 4. Improvement in Fine Motor Integration Total Point Score betwesséd
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Figure 5. Manual Dexterity Total Point Score between Pre-Test and €stst-T
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Figure 6. Improvement in Manual Dexterity Total Point Score betweesé&das
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Figure 7. Upper-Limb Coordination Total Point Score between Pre-Test ant@id3bst
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Figure 8. Improvement in Upper-Limb Coordination Total Point Score betweese€las
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Table 1. Descriptive Statistics for BOT-2 Composite Standard Scores

Composite Pre-test Post-test
Control [ Fine Manual Control 34.42 + 13.270 37.86 + 11.135
Manual Coordination 52.92 + 12.124 47.00 £ 10.850
FMEW | Fine Manual Control 41.50 £ 9.445 38.50 £ 8.254
Manual Coordination 49.06 + 12.492 43.69 + 10.7119

The values displayed above are the mestandard deviation at pre-test and post-test for both
composites of the BOT-2 for both the control and FMEW classes.
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Table 2. Descriptive Statistics for BOT-2 Subtest Total Point Scores

Subtest Pre-test Post-test
Control Fine Motor Precision 4.47 £ 5.939 6.57 +5.571
Fine Motor Integration 3.07 £ 6.464 8.79+7.116
Manual Dexterity 8.07 £4.131 9.40+£4.718
Upper-Limb Coordination 9.73 +£10.951 8.67 + 8.624
FMEW Fine Motor Precision 14.81 + 6.863 14.44 + 4.844
Fine Motor Integration 10.75 £ 6.159 16.87 £ 5.35
Manual Dexterity 11.56 + 3.098 13.50 + 2.805
Upper-Limb Coordination 11.56 + 10.558 10.44 + 7.393

The values displayed above are the mestandard deviation at pre-test and post-test for all four

subtests of the BOT-2 for both the control and FMEW classes.
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Table 3. Comparison of Total Point Score Improvement between Groups for BOT-2$Subtes

Total Point Score
Improvement
Subtest Control FMEW P-value
Fine Motor Precision 1.79 + 3.490 0.13+ 4941 | 0.306
Fine Motor Integration 5.50 +5.100 6.47 £5.939 0.641
Manual Dexterity 1.33 £ 2.968 1.87+2.722 | 0.612
Upper-Limb Coordination (-)1.07 £5.812 (-)1.13+£6.66 0.97

The values displayed above represent the mean + standard defeiati@y BOT-2 subtests for

both the control and FMEW classes.
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Table 4. Paired Samples T-test Comparison of Pre-Test and Post-TestfiiéaaBOT-2

Subtests

Fine Motor Precision | 1.786 3.490 933 | -.229 3.801 .078

Fine Motor Integration | 5.500 5.095 1.362 2.558 8.442 .001
Manual Dexterity 1.333 2.968 .766 | -.310 2.977 .104
Upper-Limb Coordination -1.067| 5.812 1.501 -4.28% 2.152 .489
Fine Motor Precision | --375 5.188 1.297| -3.140 2.390 776
Fine Motor Integration | 6.125 5.898 1.474 2.98 9.268 .001
Manual Dexterity 1.938| 2.645 .661 | .528 3.347 .010
Upper-Limb Coordinatior -1.125 6.438 1.610| -4.556 2.306 .4q5

Y

The values above show the mean, standard deviation, standard error mean, 95% confidence
interval, and p-value for the 4 BOT-2 subtests used in the study. These valuesodiehgira
paired sample t-test where each subtest displayed was calculatedeas ahsiubtest post-test

minus pre-test.
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CHAPTER 5: DISCUSSION

Interpretation of Results

Children in a preschool setting spend approximately 37% of their day engaged in fine
motor activities, with an increase in 46% once the child reaches the kindergaeief@udkins
et al, 2009). These percentages are even more astounding when considering the amsunt of
time the children were engaged in pencil to paper tasks; 10% at the preschcahded2o at
the kindergarten level (Judkins et al, 2009). These figures indicate support foraheeanbnt
of fine motor skills beginning during preschool in order to help children develop the fine motor
skills they require to be successful in the kindergarten classroom and beyond.nel Moter
and Early Writing (FMEW) curriculum targeted the enhancement of finemséills through
implementing the program with a classroom of children attending Head SkerBriiininks-
Oseretsky Test of Motor Proficiency Second Edition (BOT-2) results in &aes af Fine Motor
Precision, Fine Motor Integration, Manual Dexterity and Upper-Limb Codrdmavill help
researchers better understand the implications of the FMEW curriculum oresicqul

children of Head Start.

Fine Motor Precision

Both the experimental classroom and the control classroom had increasespoitdtal
score averages from pre-test to post-test. The control class had a greaaseincits average,
but it is important to note that the control class also started out with a much lonagyeailean
the experimental class at pre-test. This shows us that the control clastanvag off with a
much lower baseline for Fine Motor Precision skills in comparison with their petrs

experimental classroom. The distribution of students into each classroondebtddas



randomly chosen by the school officials and not the graduate research ingestig#tis study,
which makes this difference in baseline scores a measure that was out of mlr dorécurrent
factor that could have influenced the large difference in baseline scores cohddaverage age
difference between students in the experimental and control classroomstudéms in the
experimental classroom were, on average, 8 months older than the control clasBheom
means that developmentally, the students in the experimental classroom woulddhtnes ha
opportunity to develop skills that the students in the control classroom were not yebwiph e
to develop. However, when examining the data to discern if age was a statistgraficant

variable, there was no correlation to be found.

Another variable of concern was the difference in gender. The experimestahatha
significantly higher ratio of female to male, and vice versa for the calre$. An independent
sample t-test comparing the improvement between male and female alsal stoosignificant
differences in the means for the subtests. There were outliers in the classodbem as noted
by identification numbers 129 and 126 in Figure 2. Identification number 129, the highest
outlier in the control class, was 49 months old at pre-test which is equivalent witkdheon
the class. Identification number 126 was 58 months at pre-test, making him 9 months older tha
the mean age for the class. These examples help to reconfirm that age wsigmtitant
variable. A significant, negative correlation was found across all subtestelnetivtal score
improvement and pre-test scores. This indicates that the students scorestt lpad-t direct
effect on the total point score improvement. This means that the students who had |l® pre-te
scores had high total point score improvement and the students who had high pre-tesadcores
low total point score improvement. This implies that the students who were higheg stor

pre-test had less room for growth in performance. Since the experinassalan average, had
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higher pre-test scores than the control class, this explains the low incréaise point score

improvement that was seen throughout the data.

In looking at the difference between pre-test and post-test Fine Motori@nestsres in
the experimental classroom, a decrease in range is noted at post-tesiggersts that these
students’ skill for fine motor precision became more uniform than it was atgireSice the
students were all learning the same concepts, with the method of teachireglddaptaich
specific student, it would make sense to see the students become more alike kil tiesiels
Although the average in total point score only increased a slight amount, it ime&lytre
important to see that the program reached out to the lower scoring students issto®oiaand

in result brought up their average.

Fine Motor Integration

With Fine Motor Integration, the results showed an increase in the avergeotot
score for both the experimental and control classrooms. A significant difeene pre-test
average scores between the experimental and control classrooms, were agiibides] @0 the
8 month average age difference between the two classrooms. The average randhnpira-test
scores are approximately the same for the control classroom, showiaghagirity of the
control class begin their preschool year with little to no fine motor iategr skills. A drastic
increase in the range at post-test for the control class was noted, sygthedttheir fine motor
integration skills were starting to become more developed due to genasetioatof skills.

For the experimental classroom, there was a smaller increase ineagenagared to the control
classroom. This is less of a concern, considering how much more developed timeoténe

integration skills were at pre-test in comparison to the control class. Apration of this
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phenomenon may be that the experimental class had less room for improvement, ashreeen by
significant negative correlation between pre-test scores and total pmiatisprovement. The
students who did have room for improvement, particularly the lower quadrant of scores,
drastically improved in the Fine Motor Integration subtest with impleat®n of the Fine

Motor and Early Writing (FMEW) curriculum. The curriculum was especia@ching out to the

lower scoring students who could have been at risk for decreased kindergarten readiness.

Manual Dexterity

For the subtest of Manual Dexterity, the control classroom did not have aaignifi
change in mean total point scores from pre-test to post-test. This couldhheeaitto the fact
that these particular skills may not have been specifically addressled stahdard Head Start
curriculum. For the experimental classroom, there was an increase igeat@ed point scores
from pre-test to post-test, and also an increase in the minimum total point fomees. |
exceptionally positive to see such an increase in the average total poistfectine
experimental class because of the nature of what Manual Dexteegsass The FMEW
curriculum included practice with manual dexterity skills with some of éinéec activities
mimicking skills that were being tested by this section of the BOT-2. THeBEine Motor
Integration subtest included stringing beads and manipulating pennies andmegg fther
skills). During individual centers, the students had the opportunity to string beads and to
manipulate pop beads. These two activities would have aided the development and precision of
the skills addressed in the Manual Dexterity subtest. Development of theselgamanual
dexterity skills have influence over the development of other functional faterrskills

included in activities such as “holding and using utensils, buttoning buttons, sortingocoins t
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make change, playing cards, putting together puzzles and building with blocks” (Rsugni

Bruininks, 2005, p.6).

Upper-Limb Coordination

For both the experimental and control classrooms, the total point scores averges wer
low at pre-test with a minimal increase at post-test. With this subtdstclasses seem to be
less different in skill level opposed to the other three subtests. There wgiglg kigher pre-
test average in the experimental classroom, on which again can attribut@tmdmeh average
age difference between the two classes. The results from Upper-Liméhiizdian were
consistent with the original thought that there would not be much of a score indrpasetast
for the experimental class due to the fact that the gross motor warm-upesctisgte not
consistently completed and the ball skill activities were in independentsantie minimal
instruction and low attendance. A couple of the independent learning centers of thé FME
curriculum introduced tossing bean bags to a target or to a peer. This would have begn the onl
time the students had upper extremity gross motor activities of this tgx@adure during
curriculum implementation. What the children were exposed to in regard to upper-limb

coordination throughout the remainder of their school week was unknown.

Application to the Classroom

Research on the development of handwriting in children has identified that between the
ages of three and five, children’s handwriting skills increase and becometaines(Buranik &
Lonigan, 2009). The students in both the experimental and control classrooms fell iddlge m
of the three to five year old age range indicating that they were at the age for developing

defined handwriting skills. Once children emerge from this age range and enteg&rtete
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they are then expected to participate in pencil to paper tasks for appedyido of their
school day (Marr et al, 2003). During these tasks, the students are using hagdevakplore,
organize and refine content that they are learning in the classroom (Judkins et al}f2009).
students find themselves struggling with the mechanical aspects of handwiigyngnay have
difficultly completing all classroom assignments (Graham, Harrisin& R2000). Their
concentration would shift from the nature of the assignment at hand to how to cdaeuatly
letters and pre-writing shapes (Graham, Harris, & Fink, 2000). The implemardgathe Fine
Motor and Early Writing curriculum offered the students in the experimemtsdrdom the
chance to gain the foundational mechanical aspects of handwriting during a time in the

development that has been shown to be conducive to refining handwriting skills.

Technology use in the classroom is increasing across all subject arease ¢ases,
technology seems to be replacing traditional teaching methods. The importaaneibfg
paper handwriting practice has decreased in the eyes of some classiw@rstedno are using
technology to teach this specific domain (Hart, Fitzpatrick & Cortesa, 2009).hifh® sising
computer technology to teach handwriting skills is concerning for the developfrigatacy
and writing skills (Beringer at al, 2009). The pencil-to-paper handwnitiagtice taught in the
FMEW curriculum will activate the neural pathway for facilitatingdememory and
recognition in a way that it cannot be activated through learning handwritiregvs&icomputer
technology (Longcamp et al, 2008). The FMEW curriculum was designed to aféicprand
repetition with pencil-to-paper handwriting skills. The repetition of fornipger case letters
with a consistent writing tool helps students develop the skill to a point where itégcom

automatic with increased accuracy (Pape & Ryba, 2004). Implementing fitanglimstruction
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and practice in short increments on a regular basis has been more effectieathamgtless

often for extended period of time (Graham et al, 2008).

Teacher training is especially important when considering handwritingfiwst in the
classroom. Some teachers who feel they are not adequately trained to insirstttients on
handwriting skill development will seek out occupational therapists to teaexphieit
handwriting skills to their students (Vander, Fitzpatrick & Cortesa, 2009). Otudretes will
limit the amount of explicit handwriting instruction they offer (Asher, 2006).cies are
starting to become more comfortable using structured handwriting readingsanps to guide
their handwriting instruction for students with three out of five teachers choosiakgt this
approach (Graham et al, 2007). The FMEW curriculum was designed by occupatoapists
who are highly knowledgeable about instruction of handwriting skills, and has been designed t
be implemented by teachers in the classroom. With the FMEW curriculunuateatpe
classroom teachers would be able to follow the designed curriculum. Completingidiis va
workbook activities and using the provided and classroom required materials attbersetm
be trained to implement the program with their students. This type of impktioardpens up
the occupational therapist to serve as a consultant for curriculum admimistogiposed to the

primary instructor for explicit handwriting skills.

The Fine Motor and Early Writing Pre-K curriculum has been designed asaa way
teachers to facilitate development of fine motor and handwriting skills offfmelsstudents.
The curriculum is organized in a easy to use binder that outlines what skills aredtbdssad
for each session, how to execute facilitation of those skills, and mategaised. There are
two sessions for each week, with four centers for each session. The sessibngdiugach

other so that the teacher can start the curriculum from the beginning andyeahkiigugh the
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curriculum session by session. With the exception of the workbooks, most of the siaterial
needed to facilitate the multisensory guided practice are items tydfiwatid in the classroom.
Since the program is designed to have two teacher led centers along witkdépwerident
learning centers, the curriculum could be easily implemented by the ciassracher and a
teacher assistant. Additionally, through the FMEW curriculum, each studeivatheir own
workbooks in which they will progress through during the entire course of the curricliis
allows the teacher the opportunity to look back and reflect upon the progress eachistudent
making and offer additional practice on skills with which the student may be lstiqudgverall,
the program gives teachers, who may not feel adequately prepared to teachtimgidvihieir

students, an opportunity to teach handwriting skills easily and effectively.

Clinical Application for Therapists

Handwriting referrals to occupational therapy are increasing in the sgdteais
Many of these referrals are the result of withessed handwriting skditdén the classroom,
resulting in the occupational therapist instructing the student on handwrititsgskiidividual
sessions (Asher, 2006). The implementation of a structured handwriting readaggasnan
the classroom, such as the Fine Motor and Early Writing curriculum, could help ¢askethne
amount of handwriting referrals to occupational therapy. Although the Fine Mwtdtaly
Writing curriculum was implemented by an occupational therapist and occupdatiersgly
graduate students in this study, it was designed with intent to be implementedass$heom
by trained, classroom teachers. The long-term vision is that classroonr¢eschkl be trained
on the proper way to implement and teach the FMEW curriculum in the preschool clabg and t
classroom teachers could then implement the program throughout the entire sahodhge

research showed that the Fine Motor and Early Writing curriculum enhanced fineskitb$oof
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the lower scoring students in the experimental classroom, which in result coelasmthese
students potential for success at the kindergarten level. Fine motor skillseariat$s develop
handwriting skills. The fact that this program addresses the underlying fioe skols needed
for handwriting, in conjunction with teaching handwriting skills, is unique and walveelce
positively in the classroom by both the students and the classroom teacherhk.alpsogram
was implemented at the whole class level, the number of referrals to ocoap#ierapy could
decrease. This would allow the occupational therapists to focus more time atidrattavards
students with distinct fine motor skill deficits affecting their abildayparticipate in the school

setting.

Limitations

There were some limitations that had to be accounted for throughout thehrgseasss.
One limitation was the limited amount of time available weekly fosthell group sessions with
the students. Ideally, graduate research investigators would have potéetallyn the
classroom offering the Fine Motor and Early Writing (FMEW) curriculunhedass day, but
due to time restraints during this pilot study, that was not feasible. Howbe curriculum was
designed for twice a week implementation. However, due to the pre- and post-testing t
frames on the study, an entire year was not implemented which may accobatrfonimal
statistically significant results. There were also some weeksvgnaduate student investigators
were not able to be in the Head Start classroom for both session days out of the weelas This w
due to fieldtrips the experimental class was taking, closings due to inclensheweand other
scheduling conflicts. Due to the limited amount of time with the students, the EktEW
curriculum was not completed for this pilot study. When implementing the curmc¢ulecreased

attendance for the independent learning centers was observed. Although the stugents we
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encouraged by graduate research investigators and their classroom teaatiersl the center,
it was not required. There were several occasions where one of the indepeardarg tenter
areas would be inadvertently taken over by a classroom teacher who requieddetlier non-
FMEW curriculum related classroom related activities. This made therdess accessible for

the students, which would decrease student participation for that individual leanmieg ce

Another limitation was the lack of randomization for both groups in the study. Having
non-randomized sample not only prevented the study from being a true expairioaesed
experiment, but it decreased the accuracy of the data collected. Thétfearandomizing
the curriculum implemented by student would be practically impossible in a setiiag sin
order to account for this lack of randomization, graduate research investigators\pdra
comparison of base line scores after pre-testing so that they could makepdeadjustment in
the post-testing if necessary. The classrooms in the study were also lohssd on teacher

interest which contributes to the lack of randomization.

The possibility that the data outcome could be influenced by the normal developmental
maturation of the children, aside from the intervention, could also be a limitation sfudis It
is possible to see an increase in the handwriting and fine motor skills of the stadéaet
control classroom due to maturation. In an effort to minimize this limitatie two classrooms
selected for the study were both 4-year-old classrooms with comparaldssrsize. Having the
classrooms as similar as possible, within reasonable means, would help distihthe
students who received intervention improved their fine motor skill abilitigStawas more
attributed to cognitive maturation. However, despite the attempt to haver groilgs, the

experimental group was an older group than control group by a mean of 8 months.
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Another limiting factor for this study was the manner in which the students weere p
tested and post-tested. Due to time constraints, availability of the studehssydent
cooperation, the order that each subtest was administered was not consistentu&eme\sere
assessed by the four subtests in order of subtest 1, subtest 2, subtest 3 and subtest 7. Other
students were assessed in differing orders of these four subtests. Atms pepre-testing and
post-testing occurred over a course of 2-3 weeks at a time. This meant thatsdenés may

have not completed all four subtests of the BOT-2 in the same day.

Conclusion

In order to address the fine motor skill and handwriting deficits seen in studémis
socioeconomic status, graduate research investigators implementeduaedrbandwriting
readiness program in a pre-school classroom at the Pitt County Head Startogrammwas
designed to be implemented twice a week, with a focus on development of fine méga@rskil
early writing. The research findings did not show that the FMEW curriculoduped
significant increases in fine motor skills for all students. However, it did deratedtat the
students who were lowest performing in fine motor skills at pre-test did impghécantly at
post-test. Therefore, the FMEW curriculum was effective for the studératsvere the most
delayed in their fine motor skills. By post-test, the range of scores inpleemental classroom
decreased showing that the class became more uniform in their fine motorhanaigag
skills. The results offer positive support for the implementation of the Fine MuddEarly
Writing curriculum to the whole classroom due to its ability to improve the fotemskills of

the lower performing preschool students.
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The research study’s findings also indicated a greater increasalipdott scores for the
Fine Motor Integration and Manual Dexterity subtests of the BOT-2. The Fobta Mtegration
subtests assessed the students’ ability to replicate complex geomedes.sihhe FMEW
curriculum offered practice with these skills through pencil to paper copyidgonstruction
with multisensory medium. The Manual Dexterity subtest assessed thetstadbdity to
perform precise fine motor skills under a time constraint. The FMEW alsedfieactice with
these types of skills through the use of pop beads and other small manipulatives and the use of
tweezers and putting together puzzles. The data supports the use of the FMEW toskilteance

in fine motor integration at a whole classroom level.

Overall, the combination of these two positive results supports implementation of t
Fine Motor and Early Writing curriculum at the preschool level. The study’s fiading
demonstrated that the FMEW curriculum benefited the classroom as a whoddl, @ w
enhanced the fine motor skills of the students who had a more pronounced deficit intbne m

skills.

Future Research

This research study opened up opportunities for further research regarding the
development of fine motor and handwriting skills for the preschool-aged population. Students
from the experimental and control classes were given the chance to be aapaohthuation of
this research study. These students were further assessed by the Bégshass
approximately a year following the initial pre-testing to determine tjranvfine motor skills
over the summer months. These same students will be post-tested again tonendsfitae

school year to determine how their fine motor skills have further developed gtar of
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kindergarten. Future research should include further exploration of the impactaiehdotor

and Early Writing Pre-K curriculum with a larger sample size and teatipégmentation.
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APPENDIX A: Letter of Support from the Director of Head Start

Tuly 12, 2010

RE: Head Start Director’s Letter of Consent

To Whom It May Concern,

I support the collaborative project being conducted by Dr. Denise Donica and occupational
therapy graduate students from East Carolina University in two 4-year-old classrooms at Pitt
County Head Start Program. The project will compare 2 classrooms of 4-year-old students” pre-
writing skills needed for kindergarten to another 4-year-old (developmentally similar) classroom.

T understand that the administration of 2 developmental assessments will ocour. These assessments
foous on fine motor and pre-writing skills: Brudninks-Oseretsky Test of Motor Proficiency, (BOT-2) —
Fine Manual Control and Manual Coordination and an. informal handwriting agsessment. These
assessments will be conducted on the children in all three classrooms whose parents give consent. They
will be conducted twice: once in September/October 2010, and once in approximately March 2011,

I undetstand that that one 4-year-old classroom will be an experimental group (Ms. O’Kelly’s class} using
the Handwriting Without Tears Pre-K Handwriting Readiness program that has been used in that
classroom for the last couple of years. Another 4-yezar-old classroom will be an experimental group
(tentatively Ms. Urton’s class) using the Pathways for Learning handwriting readiness program. Both of
these programs have been developed by ocoupational therapists and are developmentally appropriate fo
meet the needs of preschool-aged children. One 4-year-old class of similar developmental levels will be
the control group (Ms. Chapman’s ¢lass). Ms. O°Kelly’s ¢lass will recaive the Pre-K Handwriting
Without Tears Programming 2 times per week during center time for 5 moniths. The Pre-K Handwriting
program will prepare students’ beginning abilities to write when they enter kindergarten by developing
body awareness, good habits, coloring, drawing, and handwriting skills. The other class will participate
in the Pathways for Learning program 2 times per week during oenter time for § months. This program
focuses on coordinating the two hands 1o work together, coloring, cutting, grasp, fine motor skills, capital
letter formation, and cutting skills. I understand that if any questions come up with regard to this project I
may contact the principal investigator, Dr. Denise Donica at 252~744-6197 (work) or 252-414-4460 (cell).

1 certify that I have read all of the above, agked questions and received satisfactory answers concerning
areas I did not understand. As the director of the Pitt County Head Start Program in Greenville, NC, I
give my consent for the collaborative research project Pre-K Handwriting Readiness Programs between
East Carolina University and the Pitt County Head Start Frogram In Greenville, NC.

Lok e

Head Stayf DI ’s Name (print)
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Sifhature of Head § irector
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APPENDIX B: Fine Motor and Early Writing material list

Materials List

Fine Mo’r%& Early Writing
yPre-K Curriculum

The individual students” kits induda:

+ Shope Builders™ [oarn o Drow

+ Coapilol Letler Sinries™

* Seap I

= Mumiber Slories ™

* ColorBauno™

* laoam fo Lelter wn'r.;rl[_] fehled
* Connect with Color™

The teocher kit includes:

* Currculum Binder
s Shapge Builders™ Sftenci! Kit

= Copifnl Lethar Staries ™ Floshcords (5

& Train Cnain™ 1]

= Capifal LeYter Winte on/Wipe off Tabist |5)

= Gratlc Grigs™ L)
* 8 pock of calored pancils (3]
= #7 poncils (FU)

e

= [ Ib o pephoads (the (orger the beed, the lower the resistance)

Additienal clossraem malerials (nel Included) needed throughout the year;

Floy cough

Constrection papar
Popsicle sticks

Finger point

Paintbruzhes

Sringing oeacs

Morkers

Drinkong straws

Baanbags

Small kall jfennis Ball, atc.)
Rrakan crayans

Coton bells

Pillewes, mat or boon beg chair
Tangs

Toy wars

Colored chalk — braken inde srmall piecses

SE D Foa e (o v, A Lrerkrb, ML S 1 RESTE Pean sl S B
R R R T B L B

Sciszars [we recom end Fiskors or Koopy brand)
Dy esrese rmarkers

Trlerlacking pwzzles (U- 15 paces|

Peaint

Glue shicks

Lozing cards

Individual hale nunchers

Carnes

Tr:lp:u'-:

Buildingg kays [=x blocks, inforlaccng blacks)
Clolhes |:|i|1:.'

Flaske cuos

Pn-p-él ClEaners

Mazking fopes pain'ers lops

White tissue poper

Head Start
Filot Program

P ke ey s " MR l\.l-\.l\.ll.uul\.l-l. " afz=, Tl iz Jyp eed b2 g @ve rag ded aderark = Fxhecs @
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APPENDIXC: University & Medical Center IRB Revision Form

EAST CAROLINA UNIVERSITY

University & Medical Center Instirutional Review Board Office

1L-09 Brody Medical Sciences Buildinge 600 Moye Boulevard » Greenville, NC 27834
Office 252-744-2914 o Fax 252-744-2284 ¢ www.ecu.edu/irb

TO: Denise Donica, DHS, OTR/L, Dept. of Occupational Therapy, ECU—Health Sciences Building—3305
FROM: UMCIRB %<z

DATE: August 30, 2010

RE: Expedited Category Research Study

TITLE: “Effectiveness of Handwriting Readiness Programs on Children in Eastern North Carolina Head Start”

UMCIRB #10-0447

This research study has undergone review and approval using expedited review on 8.27.10. This research study is
eligible for review under an expedited category number 7. The Chairperson {or designee) deemed this unfunded study
no more than minimal risk requiring a continuing review in 12 months. Changes to this approved research may not be
initiated without UMCIRB review except when necessary to eliminate an apparent immediate hazard to the participant.
All unanticipated problems involving risks to participants and others must be promptly reported to the UMCIRB. The
investigator must submit a continuing review/closure application to the UMCIRB prior to the date of study expiration.
The investigator must adhere to all reporting requirements for this study.

The above referenced research study has been given approval for the period of 8.27.10 to 8.26.11. The approval
includes the following items:
e Internal Processing Form (dated 8.24.10)
s Parental Permission Form (received 8.25.10)
s BOT 2: Examinee Booklet
BOT 2: Bruininks-Oseretsky Test
Beery VMI
Shore Handwriting Screening
COI Disclosure Form (dated 8.27.10)
Letter of Support (dated 7.13.10)

The Chairperson (or designee) does not have a potential for conflict of interest on this study.

The UMCIRB applies 45 CFR 46, Subparts A-D, to all research reviewed by the UMCIRB regardless of the
funding source. 21 CFR 50 and 21 CFR 56 are applied to all research studies under the Food and Drug
Administration regulation. The UMCIRB follows applicable International Conference on Harmonisation Good
Clinical Practice guidelines.

IRB0O0000705 East Carolina U IRB #1 (Biomedical) IORGO000418 UMCIRE #10-0447
IRB00003781 East Carolina U IRB #2 (Behavioral/SS) JORG0000418 Pagelofl
IRB00004973 East Carolina U IRB #4 (Behavioral/SS Summer) IORG0000418

Version 3-5-07



APPENDIX D: Parental Consent Form

Dear Parent/Guardian,

We are presently working on our Masters of Occupational Therapy at East Carolina University (ECU). As part of
these degree requirements, we are planning an educational research project to take place at Pitt County Head
Start that will help us learn more about handwriting readiness skills of preschool-aged children. This study will look
at the use of some handwriting readiness programs developed by occupational therapists to determine with what
skills children improve when participating in structured activities from these programs. The fundamental goal of
this research study is to determine the effectiveness of these handwriting readiness programs. As a benefit, the

participants may develop some skills at a faster rate than those not participating.

As part of this research project, your child will participate in pre-testing (October) and post-testing (Martch)
activities that will be conducted during the school day but outside the classroom. Those students in the
experimental groups will participate in structured handwriting readiness activities 2 days per week over a 6 month
period. As this study is for educational research purposes only, the results of each writing activity will not affect
your child’s grade. No risks or discomforts are foreseen from participating in this study. Your child is placed in one

of the three classrooms involved in this study.

We are requesting permission from you to use your child’s data (i.e. the test results) in the research study. Please
understand that your permission is entirely voluntary. If you have any questions or concerns, please feel free to
contact Dr. Denise Donica at ECU at 252-744-6199 or by emailing her at donicad@ecu.edu. If you have any
questions about the rights of your child as a research participant, you may contact The University and Medical

Center Institutional Review Board at 252-744-2914.



Please detach and return the form below by . Thank you for your interest in this exciting educational

research study.

Sincerely,

Brittni Mattocks, OTS; Amy Goins, OTS; & Leslie Wagner, 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 use my child’s data in the educational research project on
writing instruction. | voluntarily consent to Dr. Donica using any of the data gathered about my student in
the study. | fully understand that the data will not affect my child’s grade, will be kept completely
confidential, and will be used only for the purposes of her research study. In addition, | DO consent to the
researchers taking photographs of my child for use in data collection and presentation of the research.

O YES, I grant my permission for Dr. Donica to use my child’s data in the educational research project
regarding writing instruction. | voluntarily consent to Dr. Donica using any of the data gathered about my
student in the study. | fully understand that the data will not affect my child’s grade, will be kept
completely confidential, and will be used only for the purposes of her research study. However, | do NOT
consent to the researchers taking photographs of my child for use in data collection and presentation of the
research project.

O NO, I do NOT grant my permission for Dr. Donica to use my child’s data in the educational research project
regarding writing instruction.

Signature of Parent/Guardian: Date:




APPENDIX E: Fine Motor and Early Writing curriculum example

Fine Mat

Subject

& Early Writing
yPre-K Curriculum

Culling skills, bileleral coordination

Materials needed/ Set up

Sein IW™ individual books, scissors

Ohbjectives

To develap and improvwe cutting skills and biletaral cosrdination,

Direct Instruction

Hawe the students open 1o the reinbow picture in the book and alse pick
several colors fram the back of the book. Cut the stips ot of the boak
and give them to the studenl. The studert will then be instructed ta SR
the strins info small picces,

Guided;
Independent Praclice

While the studars are culting, encourage proper scissor tachnigue.
They sheuld be haelding the scissars with their deminert hand, using a
“thurnbs up” opprooch with ol Thurmbs pointing up, odjusting the
paper with thair nan-daminant hand, pointing the scissors forward, with
their elbows in ol their sides, Afler culfing the strips into small piaces, they
will pael -he paper of fhe rainkbow and sida e piecss onto the roinbow,

Subject

Lefler Formalon: Lettars E, H

Maoteriols needed/ Set up

Copital Lefter Stories ™ from students' kits, pencils with Grotha Grips®,

Objectives

Ta teach praper caprel lefier farmation of E, H, pencl confral ane
grasp, poper stobilizerion, ond visuol moter intagration.

Direct Instruction

Ihe teocher will read the “shick kid” story that goos along with the
letlers, verbally instruct the students on proper leHler formatizn ond i
neaded, provide o demonstration.

Guided/
Independent Practice

@ ¢ AT Pt G Lo

e ag
|=' Loz, Lae -HM\-I l- ot N-ﬁ .-.:-uh'rimr ek i

| T—

The students will practice the forrolion of E, H anc complete the 2nd
and 3rd rows of ecch letter. Thair wark should be chacked over o insure
proper formetion, alignmenl, & sizing.

ok, T

L& Ephl Bacn s W

w'\.l: ‘roduT et o T - o
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Week 5 Day Ten

Subject Visual perception, oculomotor skills, and sequencing.

Materials needed/ Set up | Straws (one per student), cotton balls, bean bags/cones. Before
beginning, spread out the beanbags or cones in lines (one line per
student). Allow 3-U feet in between each cone.

Objectives To improve visual perception, oculomotor skills, left/right sequencing
and overall body strength.

Direct Instruction Instruct the students to move the cotton balls around the cones in a left/
right sequence by blowing through the straw.

Guided/ The students will independently blow the cotton balls around
Independent Practice the cones.

Subject Hand strengthening

Materials needed/ Set up | Small, individual hole punchers, construction paper, glue sticks

Objectives To improve hand strength.

Direct Instruction Instruct the students to use the hole punchers to make multicolored
“confetti.” They can then glue down the confetti to another piece of
paper to make a multicolor design.

Guided/ Allow the students to punch holes in the construction paper then glue
Independent Practice down to another piece of paper.
\ J
© 2010 Pothwoy for Learning, Inc. Charlotte, NC. All Rights Reserved. Mead is o registered Irad of Meod tvaco C 1 Dayton, OH. Groflo Grip and RediSpace are registered trademark of Pathways

for Learning, Inc. Al producls ossociofed with Mead Wriling Fundamentols are frademarks of MeadWeshaco Corporafion, Daylon, OH.



Fine Motor & Early Writing

(7)

Subject

re-K Curriculum

Letters

Letter Formation: Letters T & I
Multisensory formation of J

Materials needed/ Set up

Construction paper (2 pieces for each student), paint, and paintbrushes,
Capifal Letter Stories™ from students’ kits, pencils with Grotto Grips®.

Objectives

To teach proper capital letter formation of T, I & J, pencil control and
grasp, paper stabilization, and visual motor integration.

Direct Instruction

The teacher will read the “firefighter” story that goes along with the
letters, verbally instruct the students on proper letter formation and if
needed, provide a demonstration.

Guided/
Independent Practice

Demonstrate the J and allow the children to imitate the formation of the
letter using the paint and the paintbrushes. The students will practice the
formation of T, T & J and complete the Ist row of J and the 2nd and
3rd rows of T & I. Their work should be checked over to insure proper
formation, alignment, & sizing.

Subject

Pre-printing shape (\ ), sequencing, direction following

Materials needed/ Set up

Construction paper with “\" drawn, glue, tissue paper, students’ Shape
Builders™ Learn to Draw book, pencils with Grofto Grips®.

Objectives

To teach and reinforce pre-printing shapes, sequencing and direction following.

Direct Instruction

The teacher will demonstrate how to form the “\”. Then instruct the children to
roll small pieces of tissue paper into balls with one hand. They will then
glue the tissue paper balls onto the “\". Instruct the students to open
the book to the second page. They will complete the row of \. After this,
they will complete the balloon and ice cream pictures. Instruct them
they will be completing the pictures in order. They will first trace the picture
located in the left box, and then draw it on their own in the right box.

Guided/
Independent Practice

Allow the students to complete the row of \ and then complefe the
balloon and ice cream pictures in the Shape Builders™ Learn to Draw
book. Make sure they are following the steps in the correct order and
holding their pencils correctly.




© 2010 Pothway for Learning, Inc. Charlotte, NC. All Rig|
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Subject

Week 7 Day Thirteen

Design copy

Materials needed/ Set up

Popsicle sticks

Objectives

To increase design copy skills.

Direct Instruction

Instruct the students to take turns making a design using 3-5 popsicle
sticks. The other students in the group will then copy the design.

Guided/
Independent Practice

Allow each child to have a turn to be the design maker. The other
students will copy the design.

Subject

Fine motor control, gradation of force, pinch strength

Materials needed/ Set up

Small beads, small tongs, small cup or container

Objectives

This activity will improve fine motor control and increase pinch strength.
Tt will also work on the gradation of force, as they cannot apply too
much force or the bead will pop out of the tongs.

Direct Instruction

Instruct the students to use the tongs to place the beads into the cup.

Guided/
Independent Practice

The students will place the beads into the cup/small container using only
the tongs. Encourage them to place as many as they can and see who
can get the most into their cup.

his Reserved. Mead is o registered fredemark of MeadWestvaco Carparation, Daylon, OH. Grotto Grip and RediSpace are registered frodemark of Pathways
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