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This study analyzed the effects of restricting the response space and self-
evaluation on students’ handwriting quality in two beginning handwriters and two
experienced handwriters. Students executed letters with and without using a transparent
overlay, in a multiple-baseline-across-letters design. The use of the transparent overlay
included drawing letters in a space restricted by the transparency; overlaying a model
letter on top of the written letter and; evaluating if the two letters matched. Letter quality
immediately improved when overlays were used, and handwriting quality maintained
when the writing response was not restricted by the overlay transparency. Prompting and
feedback were delivered contingent on on-task behavior. Analysis was based on three

different measurement systems.
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CHAPTER 1

INTRODUCTION

Some literature suggests that quality handwriting can be classified as a behaviord
cusp (Rosales-Ruiz and Baer 1997). That is, “...any behavior change that brings the
organism’s behavior into contact with new contingencies that have even more far-
reaching consequences’ (p. 533). It has been suggested that teachers perceptions of
Sudents academic abilities shift based on subjective analyses of handwriting quality
(Graham, Harris, & Fink, 2000). According to Graves (1984, p. 69), “If handwriting has a
poor appearance, the writer is judged poorly by our culture.” Barbe, Lucas, and Wasylyk
(1984, p. 3) highlight some of the detrimentd effects of illegible or bardly legible
handwriting: “It reduces employability, decreases self-esteem and the respect of others,
contributes to underachievement in related academic participants, and costs business and
government millions of dollars annualy.” Similarly, Arena (1984) points out that good
handwriting increases students pride and their ability to communicate, while poor
handwriting limits academic expression, inhibits gpontaneous productivity, and affects
communication. Berninger (1999) and Ramming (1968) note that poor writing dows the
flow of ideas and the expression of thought.

Other authors find a positive relation between handwriting and spelling and
reading (e.g., Milone, Wilhide, & Wasylyk, 1973; Strickling 1973). Hildreth (1963)

reported Six ways thet early writing aidsreading: 1) writing is an active motor response



that evokes visud word patterns, 2) learning to write acquaints beginners with their
ABC's; 3) writing aids phonetic awareness, 4) writing hel ps students recognize words,; 5)
writing creates salf-congtructed reading materia; and 6) writing reinforces | eft-to-right
reading orientation.

Given the consegquences that good and bad handwriting can afford for the
individud’ s other behavior, it is unfortunate that systemétic ingtruction of handwriting is
not commonplace. Groff (1984) cited the frequent excluson of handwriting training from
language arts textbooks. McMenamin and Martin (as cited in, Stempel-Mathey & Wolf,
1999) offered insufficient time as an explanation for the lack of formal handwriting
training programs. O’ Brien (1984, p. 121) attributed the lack of focus on formal
handwriting ingtruction to budget condraints, “...Corner-cutting school systems pared
grade-school penmanship teachers from the payroll in the depressions years of the 1930's
and never put them back”.

Although handwriting instruction is not formaly systematized, severd
ingructiond techniques have been investigated when training handwriting. These include:
modeling and copying, drilling, tracing, use of speciaized ingruments and materids, and
sf-evauaing methods.

Modeling and copying include requiring students to write | etters after mode
letters have been presented. Examples of modeling and copying could include a teacher
writing the aphabet on the board and students being instructed to copy the letters at
their desk, or providing handwriting worksheets with model |etters and spaces available

for students to copy them (e.g., Hopkins, Schutte, & Garton, 1971; Salzberg, Whedler,



Devar, & Hopkins, 1971; Trap, Milner-Davis, Joseph, & Cooper, 1978). Modeding and
copying is perhaps one of the oldest techniques used to teach handwriting. Richardson
(1995) noted that Plato (428 B.C.-348 B.C.) used these methods when ingtructing his
sudentsin handwriting development. Modeling and copying have been noted as the
preferred handwriting instructiond technique of elementary teachers according to Birch
and Lefford, (as cited in Fauke, Burnett, Powers, & Sulzer-Azaroff, 1973).

Drilling (or practicing) is defined as repetitious writing of |etters. An example
may include students writing each letter of the dphabet 10 times. This handwriting
teaching technique is often consdered as traditional and necessary (Lamme, 1984;
Ramming, 1968). Herrick and Okada (1963) named drilling as the second most preferred
(following modding and copying) ingtructiona method of eementary school teechers.

Tracing includes writing over modd lettersfor practice or improving letter
formation (1984). This technique has a hitory of frequent use (Askov & Greff, 1975;
Fauke et al., 1973; Graham & Miller, 1980; Hirsch & Niedermeyer, 1973).

Tool utilization involves usng soecidized handwriting ingruments and materids.
Included are various types of pens and pencils (Krzesni, 1971), specific paper
preparations (Hapin & Halpin, 1976; Skinner & Krakower, 1968), and individualized
manipulatives, including trangparent eva uative overlays (Jones, Trap, & Cooper 1979,
Robin, Armd, & O'Leary 1975; Trap et a. 1978).

Fndly, sdf-evauative techniques have been documented (Furner, 1969; Graham
& Miller, 1980; Jones et d. 1977). While sdlf-evauaing, sudents are judging the quaity

of their own writing responses. An example of this technique might include a studert



comparing his’her written letter with amodd |etter. Self-evauation can be used in
conjunction with other teaching methods such as moddling and copying (Robinet d.
1975; Trap et a. 1978).

This study researches the effects of a particular teaching method to improve
handwriting quaity of novice and experienced handwriters. The method consisted of a 3-
component package, including: 1) saf-evauation usng mode |etters imposed on a
trangparent overlay, 2) restricted response space within the overlay, and 3) ddivery of on

task praise and off-task prompts.
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CHAPTER 2

METHODS

Participants and Setting

Four mae students, enrolled in an after school-tutoring program, served as
participants. They included 2 right-handed, e ementary school studentsages8and 9, 1
|left- handed pre-school student, age 5, and 1 right- handed kindergarten student, age 5.
None of the participants was diagnosed with a developmenta or learning disability. The
inclusion criterion was teacher recommendation based on quadity of penmanship. The 5-
year-old students were beginning writers, heresfter referred to as Participants 1 and 2; the
elementary sudents, more experienced writers, are referred to as Participants 3 and 4.

Handwriting samples were collected as part of an after-school tutoring program,
conducted in a set asde areain acommunity housing project, Monday through Thursday,
from 3:00-5:00 p.m. This room contained two long tables, computers, and two chairs. A
section of one table was cleared for handwriting training. The primary investigator sat
aongsde each student when samples were collected. Students submitted daily samples,

submissions took approximately 15-30 min.
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Apparatus

Materiasincluded |etters-of-name worksheets, #2 pencils, self-evaudive plagtic
overlays, and pre-cut 3-lined paper strips. Production descriptions for worksheets and
overlaysfollow.

L etters-of-name worksheets. Worksheets displayed each participant’ s name-

letters digned on the left Sde of each 3-lined segment, with ten, 3-lined segments per
page. Necessary segments contained models of each letter in the child’'snamein Arid
font, size 36, (e.g. an Owen page contained 4 |etters written vertically, on one page; a
Richard page contained 7 |etters written verticaly on one page. See samplein Figure 1.

Overlays. A st of laminated trangparent overlays conssted of the following: an
overlay for each letter in the participant’ s name. The modd |etter on each overlay
consisted of a computer-generated |etter in the participant’ s name. Each computer-
generated letter was in Arid font, Sze 36. Thefirst name-|etter was capitdized, the rest
were lowercased. The number of overlays required for each name depended on the
number of lettersin each child’s name (e.g., 4 overlay cards for Owen; 7 overlay cards
for Richard). Each laminated overlay card contained 3 lines with the mode |etter
imposed within the 3 lines. Additiondly, each laminated overlay contained a1 in. vertical
dit cut within 1 in. of the horizontal ends of each overlay card. Square holes,
approximately 3/8thsin. wide x 3/8thsin. long were cut out gpproximatdy ¥4n. from the
mode letter. See Figure 2.

Paper strips. Pre-cut, 1in. tall, 3-lined paper strip segments were threaded through

the 1 in. verticd dits on each trangparent overlay card. See examplein Figure 3.
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Behaviora Measures and Recording Procedures

Measures of Handwriting Quality

Handwriting quality was defined as the degree of sample-letter form
gpproximation toward model-|etter forms. Three different systems evauated |etter
qudity. They are: 1) letter tracing evduation, 2) Hewig's (1976) measures, and 3) dl-or-
none overlay matching. During al phases of the experiment, samples included each
name-|letter written 10 times, only the 10th submitted letter per 10-letter sample was
andyzed. All 3 scoring methods andyzed the same data.

L etter tracing evaluation. Sample letters were traced for presentation purposesin

order to separate the 10th |etter submitted. Letters were traced on paper lined with boxes
1in. widex 1 ¥4in. long. Each page contained 60 boxes, 10 across, and 6 down. See
samplein Figure 4, (due to margin congraints, sampleis not true to sze). Lines defining
the bottom of the 3-lined paper segments, where samples were written, were aligned with
the bottom of presentation boxes when sample letters were traced. This alignment
alowed for representation of sample letter Sze and spacing. Along with Sze and spacing,
traced |etters were evauated according to edge smoothness, letter ement size and
placement, and dant congstency.

Helwig's measures. Helwig, Johns, Norman and Cooper’s (1976) handwriting

quality assessment technique conssts of 6 different criteria An evaudive overlay is
necessary to determine correct reponses according the first of the 6 criteria. The
evauative overlays used in the present study were computer-produced |etter outlines

copied onto a transparency and laminated. Each evaluative overlay contained an outline
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of aparticular letter. The outlines extended the interior and exterior borders of dl Arid
font, Sze 36 modd letters by 1mm, and were imposed on a 3-line segment. Seetop
samplein Figure 5. Three-lined segments on eva uative overlays were digned with the 3-
line segments present on the submitted sample papers. These lines alowed for correct
vertica and horizonta placement by digning the bottom line on both ends of the plastic
evauative overlay with the bottom horizonta line of the sample papers. The evaudive
overlay could be moved horizontally across a 3-line segment. This maneuver, while
remaining digned, dlows for incluson or occlusion of the sample letter within the
confines of the extended modd |etter portrayed on the evauative overlay.

Letter quaity was evduated following Helwig et d.’s 6 criteriac 1) Thetotd
stroke must be within the confines of the boundary lines of the evaudtive overlay: 2)
each droke that is not a complete circle must begin and end between the bottom line of
the 3-lined segment and in the line forming the confines of the letter; 3) dl cirdesin the
letters a, b, d, g, 0, p, q and the top of the letter e must be closed curves; 4) dl strokes
must intersect each successive stroke a one point except for the dot above the lower-case
i and ; 5) each letter must be complete with al strokes present; 6) the horizontal strokein
thet and f mugt intersect the other stroke within the confines of the dlipse near the
center of the verticd stroke (Helwig et d. 1976; Trap et d. 1978). A recording sheet was
developed listing the modd |etters contained in each sudent’ s name. See samplein
Figure 6. Each letter included relevant criteria, with blanks to record the strokes meeting
criteria. These criteria are differentidly gpplicable to each letter of the aphabet. For

example, according to this system a correctly executed letter “m” must meet 3/6 of
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Helwig's measures, whereas, a correctly executed letter “€" must meet 4/6 criterion
measures. Individual aphabet lettersin upper and lowercased forms aso must meet
different criterion measures to be scored as correct.

All or none. Additiond evauation of letter quaity again included the use of
extended model |etter outlines on evauative overlays. The model |etters were extended 1,
2 and 3 mm. Figure 5 shows 1, 2, and 3 mm evauative overlays, respectively from top
down, for the modd letter “&’. Sample letters were scored as correct if they fit within the
extended modd letter border (including the lines creating the border) when the 3-line
segments of paper and overlays were digned. No other criteria were necessary for a
correct score. If any part of the letter was outside the boundary of the overlay the letter
was scored as incorrect. These measures are referred to as al-or-none. This type of
evauation procedure utilizes transparert overlays and standardized verbd criteriato
measure handwriting samples (Fauke et a. 1973; Helwig et d. 1976; Jones et d. 1977,
Kau-To Leung, Treblas, Hill, & Cooper 1979; Robin et d. 1975; and Trap et a. 1978).
Graham (1986) found that correct-incorrect (or al-or-none) handwriting measurement
procedures met two essentia criteria: different raters were able to use the same measures
reliably, and asingle rater successfully used the same measure on different occasons.

See Figure 7 for asample of an dl-or-none data sheet. Separate scoring sheets were used
for each participant when the 1, 2, and 3 mm extended modd |etter evaluative overlays

included or excluded 10th letter sample submissions.
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Additional Measures

Task timing. The amount of time participants took to complete each 10-letter
sample submission, per name-|etter, was recorded. Students were not made aware of
these recordings. After students were ingtructed, they began writing a name-letter 10
times. Task timing began when students placed their pencils onto their papers and
continued until the 10th version of the name-|etter was written. A timing example
includes the experimenter sarting the timer when a student began writing the first of 10
“€'(9). Thetimer was stopped when the 10th “€’ was completed. Thus the number of task
timing measures was dependent upon the number of letters in a participants name; if the
student’ s name contained 5 letters, 5 task timing measures were collected per day. For
amplicity of presentation, data were presented in averages, per condition, including the
letters that were in training, the letters kept in basdline, aswell as |etters written during
fading procedures. If a student’ s name contained 5 letters and 3 name-|etters were being
trained, while the remaining 2 name- | etters were written under basdline conditions,
averages were deducted as follows. The task timing (min and s) of the 3 lettersin training
were added and divided by 3, yidding an average task timing of 10-letter sample
submissions made during training sessons for that day. The task timing (min and s) of
the 2 letters remaining in basdine were added and divided by 2, yidding an average task
timing of 10-letter sample submissions made during basdline sessons for thet day. Asthe
experiment progressed, an increasing number of name-|etters were included in training,

until findly no name-letters remained in basdine.
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Prompts and praise delivery. Praise for continued responding and self-evauation,

aswell as, “keep-going” prompts delivered by the experimenter for each letter task were
recorded. Continued responding praise statements included, “Y ou are a hard worker
today;” “Good job finishing the “r’(s).” These statements were contingent on continued
on-task responding, and were administered approximately every 30s. For example, the
participant continues writing when submitting a 10-1etter sample that takes 50sto
execute; at least one continued responding praise statement was delivered. These types of
satements were also ddivered if suderts requested assistance. Assstance request
examplesinclude, “Do | writeit likethis? or “Am | doing good?’ Overal task
completion praise statements were dways delivered and not recorded. Accuracy prompts
and praise were not delivered. “Keep-going” prompts, such as, “Let’sfinish the “h’(s),”
were delivered as needed. For example if a student put down his pencil, sat on the floor
and repeatedly tied his shoe, a“keegp-going” prompt was administered. Prompts to self-
evauate, aswell as praise (e.g. “Did you check to seeif it matches?” and “I like the way
you are checking al of your “&’(s)!”) were aso ddivered, contingent on self-evdudive
overlay manipulations. Such manipulaions involved a sudent adjusting the modd letter
portrayed on the overlay atop of hiswritten letter and declaring a match or a non-match.
If sef-evaduations did not occur, prompts were intermittently delivered; if self-

evauations did occur, praise was intermittently delivered. Intermittent delivery of these
experimenter statements occurred gpproximately every 2-3 letters if prompts were

delivered, and at least every 30 sif praise was ddlivered.
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| nterobserver agreement. Observers were trained to use the evaluative overlays by

messuring 100 letters. An independent observer compared results from each sample with
the experimenter’ s origind evauation. Reliability of the scoring procedures was
determined by calculating the percent agreement between two scorers. Percentage
agreement was caculated by dividing the number of agreed criteria met by the total
number of criteria available per sample and multiplied by 100.

Rdiahility checks for Helwig's measures and the dl-or-none scores ranged from
89% to 100% across dl 4 participants. See resultsin Table 1.
Procedures

Basdline. During basdline, participants were seated a the table to the right of the
experimenter. Students were handed 1 |etters- of-name worksheet, and given the
following ingtructions, “Y ou are going to write each letter 10 times, take your time and
do the best you can. Look at the modd on the left and try to make yourslook like that
one” Onceinitid responding occurred, timing began and continued until the student hed
written a name-letter 10 times. If continued responding occurred, occasiond praise
statements were ddlivered. If pauses in writing occurred, students were prompted to
“keep-going.” Number of continued responding praise statements and “keep-going”
prompts delivered were documented per 10-letter sample, per participant. Accuracy
prompts and accuracy praise statements were not delivered.

Overlay training. Participants were given a 3-lined paper strip and the self-

evauative plagtic overlay containing the gppropriate model |etter. The experimenter gave

ingructions and modeled the use of the overlay, “Y ou are going to write each letter 10
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times, take your time and do the best you can. Look at the modd and try to make yours
look like that one. Thisis how you usethe overlay.” Then the experimenter
demondtrated writing in the open box and diding the paper strip through the plastic card,
alowing for an overlay of the model |etter atop the written letter. Students were directed
to begin writing on the specified letter(s). Statements of prompt and praise were delivered
under the same contingencies described in basdline.

Next, salf-evauative indructions were given and modded. Examples included,
“What is different about your letter and thisletter?” “What isthe same?” “How can you
make yoursfit thisone?’ Sdf-evauation, defined as manipulating the overlay and
comparing written letters with modd letters and |abeling matching and non-matching
components was aso prompted and praised. Self-evauation examplesinclude a sudent
adjusting the modd |etter on the salf-evaudive overlay atop of hiswritten letter and
commenting, “Itistoo big,” or “The“D” fitd” Upon al occurrences of these sdlf-
evauative satements, the experimenter delivered praise statements, such as, “You're
right, and | redly like the way you checked that letter,” or “Good job checking dl of
those“€’(9)!” If sudentsfailed to self-evauate after writing approximeately 2- 3 letters,
prompt statements like, “ Did you check to seeif those matched?” were delivered.

Overlay training began with the first name-Ietter of each student’s name and
continued until dl name-Ietters were executed. Only 1 letter was introduced to overlay
traning a atime. When visble improvement for the first | etter was achieved, training
began on the second | etter, and so on, until dl |etters of the name were trained with the

overlay. Letters that had not yet been trained were practiced by repetition writing, 10
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times each, on |etters- of- name worksheets (a continuation of baseline procedures). So,
every day conssted of writing each name-|etter 10 times each, whether under basdine or
training conditions.

Overlay fading. During fading procedures, pre-cut, 3-lined paper strips were not
used, students submitted al samples on the letters- of-name worksheets. Fading consisted
of 3 steps carried out over 3 days. Step 1 involved continuing the use of the restricted
response space in the salf-evauative overlay, by placing it atop the 3-line ssgments of the
|etters- of-name worksheets rather than diding pre-cut 3-line trips through the overlay.
During gep 1, students were instructed to salf-evauate after every letter written. After
each 10-letter sample submission, students were asked, “How many matched?’ and
“Which isyour best one?” When completing step 2, sudents were ingtructed to write a
letter 10 times without the restricted response space of the self-evauative overlay and
were given no specific ingructions pertaining to self-evauation; though the plastic
overlay was available for sdf-eva uation purposes. After each 10-letter sample
submission, students were asked, “How many matched?’ and “Which isyour best one?’
The 3rd fading step included ingtructions for students to write each letter 10 times and to
“Pick your best one,” without the use of the self-evauative overlay. Praise and prompt
statements were delivered under the same contingencies described during basdine.
Design

The primary independent variable was the 3-component package, conssting of: 1)
sdf-evauation usng modd letters imposed on atransparent overlay, 2) restricted

response space within the overlay, and 3) ddlivery of on-task praise and off-task prompts.
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A multiple-baseline across-letters desgn was used in a Single participant format. Each
child participated in the following sessonsin this order: 1) basdine: |etters-of-name
workshedts, 2) overlay training and remaining name-etters on letters- of-name
worksheets, and 3) overlay fading. Students began training with the firgt Ietter of their
name and continued on basdline conditions for the remaining letters. When the | etter
tracing eva uation measures indicated improvement in letter formation for the first
overlay-trained |etter, training was initiated for the second letter of the child's name,
while basdine responding continued for the remaining letters. This continued until dl
letters had been trained. Graphical depictions of this design are illustrated by result

figures.
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CHAPTER 3

RESULTS
Figures 8-11 show the results rendered by the | etter-tracing evauation measures
of handwriting quality across letters for each participant. These figuresilludrate tracings
of the 10th letter submitted during asample. If fewer than 10 |etters were submitted, the
last letter was traced and displayed. Each traced letter has been digitized and reduced
through computer scanning to display continuous sample responding.

Letter Tracing Evauation

Figure 8 shows the results for Participant 1. During basdline, Ietter drawings were
overszed, with jagged edge strokes, inconsstently danted, and sometimes having
maformed/missing/misplaced letter strokes. During overlay training, |etters were
adequatdly sized, with smother edged strokes, consistently danted, and formed with dll
relevant letter eements present and correctly placed. During fading procedures, samples
submitted began to show a dightly incongstent dant relative to training conditions,
though visua comparison of lettersindicate a maintained qudity improvement over
basdline submissions.

Figure 9 shows the results for Participant 2. Letters written during basdline are
over and undersized, relatively smooth edged, but inconsistently danted with incorrect
letter element placement. Examples include letters written too big to be displayed, the

letter “i” written with the dot benegth the line, and consstently backward versons of the
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letter “s’. When training procedures were implemented, immediate improvement
occurred across dl letters pertaining to Size, dant, and edge smoothness. Letter element
placement dso improved, and the letter “s’ was no longer reversed. Improvement
continued through fading procedures.

Figure 10 shows the results for Participant 3. Basdline letter submissions across
dl letters are adequately sized, with smooth edged strokes, athough many |etters were
inconssently danted, and while dl letter eements are present, they oftentimes are
incorrectly placed. An example includes the letter “n” with the haf-curve meeting the
draight line at the bottom of the line rather than at the top. Visua comparison of letters
written during training, show an improvement in dant consstency and |etter-dement
placement. Fading samples continued to maintain the improvement gained during
training procedures for Participant 3.

Figure 11 shows the results for Participant 4. Basdline letters are adequately sized,
with rdlatively smooth edged strokes, dthough pre-training letters were commonly
inconsstently danted, and showed incorrect letter dement placement. Examplesinclude
the letter “€’ with open curves or added strokes, the letter “b” without the bottom portion
of the graight line, and the letter “s” with straight lines rather than curves. Letters written
during training sessions indicate direct improvement across dl letters. These letters
remained adequately sized, while improving in edge smoothness, dant consstency, and
correct letter eement placement. Visua comparison of |etters submitted during fading

procedures demonstrated maintained improvement across these areas of evauation.
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Helwig' s Measures

Figures 12-15 show the results of measuring handwriting samples usng Helwig's
(1976) criteria checklist. Results are graphed using the percentage of criteria met per
letter. Again, only the 10th or last submitted letter per sample was measured (same | etters
illugtrated in Figs. 8-11). High percentages indicate modd- | etter approximation.

Figure 12 shows Participant 1’ s results. During baseline, the percentage of criteria
met was variable across adl letters, except for the letter “u”. When training began, letter
production increased and maintained improved percentages for the letters“D”, “u”, and
“d'. Percentagesfor the letters“e” and “u” were variable but overdl did not incresse.
Percentages of criteriamet for the letter “n” were dso variable but ultimatdy fell below
basdine levels. Results of fading procedures yielded consstent responding for the letters
“D”, "€, and “q’, variable responding with improvement for the letter “u”, and variable
responding with decreased percentages for the letters“a” and “n”.

Figure 13 shows results for Participant 2. Basdlines percentages varied across all
|etters with the exception of the letter “s’. During training, increased percentages were
scored for 3 letters, “I”, “i”, and “s’, however, “U” and “€’ did not present increased
percentage results above basdine levels. Fading procedures yielded maintained criteria
percentages for the letters “I” and “i”. Two of 3 fading samples from the letter “U”
submissions scored lower percentages than those achieved during training procedures.
The“s” and “€’ scored decreased percentages of criteria met relative to percentage of

criteriamet during training conditions.

24



Figure 14 shows results for Participant 3. Basdline percentages varied across all
letters with the exception of the letter “M”. During training, percentages met or exceeded
basdine levesfor the letters“M”, “d’, “n” and “€’. Percentages continued to vary for the
remaining letter trained, “u”. Results of fading procedures demonstrated decreased
percentage of criteriamet for the letters“M” and “€’, and stable responding for the
remaining letters, “a’, “n”, and “u’.

Participant 4’ s results are shown in Figure 15. During basdline, percentage of
criteriamet was variable across dl |etters, though only one session varied for the letter
“b”. Upon training, percentages exceeded overdl basdline levelsfor the letters“s” and
“t”. The measures of the remaining letters, “S’, “€’, “b”, and “&’, remained virtudly
unchanged from basdline percentages. Fading percentages were consstent with training.
All or None

FHgures 16-19 show the results using the dl-or-none measurement system in the
form of cumulative records. Results using the 3 levels of modd letter outline extenson,
1, 2, and 3 mm, are collectively displayed per participant. 1 mm results are shown
verticdly on the left portions of the figures. 2 mm results are shown verticdly in the
center of the figures, and 3 mm results are shown verticaly on the right portions.

Figure 16 displays Participant 1's results. When the 1 mm all-or-none criterion
was used, very little response change or improvement occurred, across dl phases.
However, when the 2 mm dl-or-none criterion was used to measure letter qudity,
responding was stable during baseline, and improved immediately after training

procedures were implemented. This improvement continued though fading conditions
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across dl letters with the exception of the letter “€”. With the 3 mm measurement
criterion, results were Smilar to those measured under the 2 mm criterion.

Figure 17 show the dl-or-none results of Participant 2. Correct responding
correlates with training procedures across al 3-measurement levels. Basdine conditions
indicated zero variability when the 1 mm criterion was in place. When training
procedures began, correct responding increased, and continued through fading procedures
for theletters“|”, and “i”. Smilar results were indicated for the 2 mm and the 3 mm
criterialeves, dthough some correct responding occurred during basdline for both these
measurement criteria. Correct responding during fading maintained across dl letters
except for the letter “U”.

Participant 3's cumulative record results are shown in Figure 18. With the Strictest
criterion level, 1 mm, basdline samples measured ‘correct’ for at least some submissions
of dl letters, except for the letter “M”. However, across dl letters but, “1”, graph
dimensions change, indicating correct responding when training began. Correct
responding continued through fading for the letters“a’, “n” and “u”, though not for the
letters“M”, “€’, and “I”. The 2 mm measurements for Participant 3 show little reponse
variation regardiess of experimenta condition. The 3 mm measures scored 100% correct
during basdine, training, and fading procedures.

Figure 19 shows Participant 4's results. The 1 mm criterion leve resultsindicate
relatively stable baseline responding across al letters. Correct responding was indicated
across dl |etters after training implementation and maintained through fading for dl letter

responses except the letter “t”. When using the 2 mm criterion messures, dl letter “S’
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and “€" responses were scored as correct. The remaining letter samples, “b”, “a’, “s’, and
“t” dl began to score correct when training procedures began, and continued through
fading. Similar results are demongtrated with the 3 mm criterion level measures.

Additional Measures

Figures 20-23 show the average 10-letter sample completion times and the
average number of prompt and praise satements delivered during basdline, training, and
fading procedures. Each participant’ s task timing averages and prompt and praise
satement delivery averages are depicted together on one page, with the top graphs
displaying task timing averages, and the bottom graphs displaying prompt and praise
satement delivery averages. Those sessions in which times and/or prompts and praise
were not recorded have been omitted.

Figure 20 shows Participant 1's results. Task time averages ranged from 10s-32 s
when submitting basdine samples, and from 1min 25 s-5 min when submitting samples
during overlay training. Number of prompts and praise stlatements delivered while
Participant 1 wrote letters under basdline conditions ranged from averages of 0-2.3 per
10-letter sample. The average range during training procedures was from 1.7-10 prompts
and/or praise statements delivered per 10-letter sample.

Participant 2’ s results are shown in Figure 21. Basdline task times ranged from
averages of 20 s-1 min 1 s Task times during training sessions ranged from averages of 2
min 8 -3 min 40 s, while completing 1, 10-letter sample. Prompts and praise statements
during basdline writing were delivered on average from 1-2 times, and from 2.2-7 times

during training sessons.
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Figure 22 shows Participant 3' s results. Task timing during basdline writing
ranged from 5 s-20 s. Letter submission averages during training sessions ranged from 59
s-2min 3 s. Prompt and/or praise statement deliveries occurred infrequently during
basdline and training sessions. Basdline prompt and praise statements were not delivered,
while training prompt and praise statements average ddiveries ranged from 0-2.5.

Participant 4’ s results are shown in Figure 23. The range of task timing averages
was 6.5 s-16.5 sfor basdine letter writing and 51 s-1 min 11 sfor letters written during
training sessions. There were no prompts or praise statements ddlivered during this
Sudent’ s basdline samples. Prompt and/or praise statement delivery during training

sessions averaged from 0-3 during completion of 1 10-letter sample.
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CHAPTER 4

DISCUSSION

In genera the results show that the 3-component handwriting teaching method
can have an immediate positive effect on student handwriting qudity, for both beginning
and experienced handwriters. This improvement, defined as modd |etter gpproximation,
isevident in the | etter tracing evauation outcomes. Results of letter tracing evauation
aso show an immediate correction of |etter reversals displayed by one participant.

The basdine procedures of the present study resemble the procedures of modeling
and copying, and drilling, except for the absence of external feedback with respect to the
accuracy of response. While both modeling and copying, and drilling, have been
supported in the literature (Hildreth, 1963; Hirsch & Niedermeyer, 1973; Lamme 1984,
Ramming, 1968) and both have been noted as preferred handwriting teaching methods by
elementary teachers (Herrick & Okada, 1963), current results do not indicate that these
methods aid in the improvement of handwriting qudity. Participants quality of
handwriting did not improve during basdines of up to 230 |etters written. However,
qudity did not deteriorate as Arena (1968) and Barbe (1984 p. 245) suggest: “The child
who writes aletter fifteen times will only make the letter less well the fifteenth time than
he did the first.”

Previous research has demongtrated the advantages of using evauative visua

overlays over other methods to ddliver feedback with respect to the accuracy of response
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(Fauke et d. 1973; Robin et d. 1975; Trap et d. 1978). Fauke et a. showed the
improvement of handwriting across 8 sessons from basdline lows of 5% correctly written
responses to training highs of 90% correctly written responses, for asingle, 6 year-old
participant. Robin et a. showed improvements in mean handwriting test scores from
108.8 to 158.9, with agroup of 10 students, aged 5-6 years, across 20 sessions. Results
from Trap et d.’s overlay research offer smilar results. Across 20 training sessions, the
percentage of correctly trained letter strokes increased from an average basdline score of
23.95% to fina intervention scores of 71.68% for 12 students, aged 6-7 years.

The present study showed dramatic improvements during a 10-tria sesson.
However, we do not know how much improvement is attributable to the sdf-evaduative
overlay procedure. Future research is necessary to determine the relative contributions of
the overlay, the response restriction, and feedback and correction procedures.

Comparison of the present overlay procedure with previous ones is difficult.
Significant differences between components of past overlay studies and the
current overlay study exist. A mgor component of past overlay research has included
experimenter feedback concerning accuracy. Fauke et d. attributed improved
handwriting skillsto ingtructiond procedures involving sdf-evaluation with a transparent
overlay in addition to edible reinforcement ddivery contingent on correct letter
formation. Robin et a. and Trap et d. utilized trangparent overlays as atool to provide
objective accuracy feedback, from the experimenter. While dl of the previous sudies
utilized modd |etters on transparent overlays alowing for experimenter evauation and

sf-evauation, the present study used mode |etters on transparent overlays for sdif-
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evauation purposes only. Thet is, sudents judged their own letter quaity by declaring
matches or mismatches. The experimenter only acknowledged the students' report (or
sdf-evduation). Interestingly, this study demondtrated that external accuracy feedback is
not a necessary training component for handwriting quality to improve when using sdf-
evduative transparent overlays.

The use of restricted response space, is not prevaent in the handwriting literature.
One smilar grategy offered by Skinner & Krakower (1968) used specid paper that
changed ink color when |etters exceeded a tolerance modd. The findings of the current
study, while using a very different kind of response redtriction, support the utility of this
type of technique. While describing “ better ways of solving the * problem of the first
ingance,’” Skinner (1968, p. 207) dates, “ Another solution isto use stimuli which dicit
or evoke the response to be reinforced.” The restricted response space, included on the
sdf-evauaive overlays, used in this study, appear to coincide with this solution. The
available writing space offered by the 3/8thsin. wide x 3/8thsin. long, cut-away box,
within the overlay, increases the probability that students will execute letters
approximating the size of modd letters. This occurrence, in turn, increases the probability
that student letter-writing responses will be such that a“match” can be determined upon
sf-evauation.

Intermittent delivery of prompt and praise statements were often included in other
handwriting studies (Fauke et d. 1973; Robin et d. 1975; Trap et d. 1978). Successful

results across experiments indicate this is a va uable component.
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While al of the present participants demonstrated increased model |etter
gpproximation upon training when letter tracings were evauated, improvement levels
varied dependent upon the type of measurement system used. These results may reved
more about the measurement techniques than they do about the quality of participants
handwriting.

Accurate, valid, and objective handwriting measurement techniques have been
debated for many years (Bezzi, 1962; Feldt, 1962; Graham, 1986; Graham, Boyer- Shick,
& Tippets 1989; Graham & Miller 1980; Helwig et d. 1976). Donoghue (as cited in
Handwriting 1984) states that handwriting scales are often cumbersome and unreliable,
thus preventing objective measurement. Findings by Helwig et a. (1976) contradict these
arguments by presenting an objective system of measurement for handwriting quality,
utilizing Six stated criteria that demongtrated high reliability scores. Trap et d. (1978)
aso used Helwig's method. Graham'’s work (1986) demonstrated that objective measure
could be reliable, by using correct-incorrect measure with eva uative transparent
overlays, though these measures were not found to be statigticaly valid.

The results of this study support Graham's (1986) research. Reliability measure
were consstently high across both objective measuring systems utilized, Helwig's
measures and al-or-none measures, however, earned criteria scores do not appear to be
representative of letter quaity when letter tracing evaluations are compared. These
objective sysems include the 6-criterialist offered by Helwig et d. (1976) and the dl-or-
none (1-, 2-, and 3 mm correct-incorrect only) criteria (Kau-To Leung et d. 1979; Robin

et al. 1975).
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Instances of the incons stencies between letter tracing evaluations and Helwig's
measures are apparent across samplesfor al participants. For example, while Student 1's
6th sample submission of the letter “€’ scored ¥of Helwig's measures, his 20th
submitted letter “€’ (while clearly an improved “€” when visualy compared) met only ¥4
of Helwig' s criteria. Also, the second letter “€” submitted by Participant 2, only met 1 of
the 4 possible criteria, even though it could be described as a high qudity letter “€” when
visudly compared with modd letters. Participant 3's 6th sample submission of the letter
“d ishardly legible, though it met ¥criteriafor thet letter. Finaly, Participant 4
submitted 2 letters that could be described as having poor qudity when visudly
compared, the 6th letter “€’, and the 2nd letter “&’; however, according to Helwig's
measures both the “€” and the “a’ scored as meeting 100% relevant criteria

Similar incongstencies were found when utilizing the dl-or-none criteria,
athough they were not as prevaent as the incong stencies found when using Helwig's
mesasures. Such variances could explain the gpparent variable responding in Figures 12-
15, even when improved handwriting qudlity is goparent when letters are compared in
Figures8-11.

These findings suggest that athough previoudy offered objective handwriting
assessment tools may offer reliable measures, their use may not be precticd. Thislogicis
further explained by Baer (1977) in areviewer's comment, “ Just becauseit'sreliable
doesn't mean that you can useit.”

Visuad Communication includes research into which forms of deta best

communicate intended messages (1989). Pettersson states, “Redlitic pictures can provide
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reasonably objective documentation of a Situation, product or course of events’ (p. 143).
When examining handwriting quality, actud pictures of samples submitted may provide
the best from of objective documentation, compared to quantitative graphica depictions
of religble (albat invaid) measurement results

Although letter tracing evaduations indicate that handwriting qudity improved
across al 4 participants, regardless of experience level, differences between beginning
and experienced handwriters were apparent in 3 areas: 1) results based on different
measurement criterialevels, 2) task timing, and 3) number of prompts/praise delivered.

When the drictest criteriawere gpplied during 1 mm al-or-none measures,
experienced writers samples gppeared sendtive to training conditions. As criterialevels
lessened to 2- and 3 mm dl-or-none measures, samples met criteria before any training
occurred, thus indicating that these students were performing at these levels during
basdine. Alternately, one of the inexperienced writers rarely exhibited correct responding
when the drictest criteriawere used, even after training. Next-leve criteriaof 2- and 3
mm were necessary before qudity of |etter changes were detectable, indicating that even
after training was introduced, this beginning writing student was not able to meet the
drictest criteria. These results address the importance of the validity of aparticular
measurement system. Although letter change qudity may have improved acrossdl
participants when letter tracings are eval uated, the quantitative measurement systems
may not detect or depict these changes, depending on the criteria used and measures of

theinitia sample submissons.



A second difference between the novice and experienced writersis demonstrated
in the amount of time used during sample submissons. The beginning writers task
timing measures were condderably higher when submitting a 10-letter sample than were
the task timing measures of the experienced writers across dl experimental conditions.
However, dl 4 writers task timing results were higher during training conditions relative
to their own basdline conditions. So, for experienced and novice writers, the utilization of
asdf-evauative overlay with arestricted response space, increased the amount of time
necessary to complete awriting task.

Findly, prompt and praise statements were administered differently for the novice
and experienced writers. For the experienced writers, there were no prompts and praise
delivered during basdline, whereas, basdine delivery of prompt and praise satements
ranged from O-2 for the beginning writers. Prompt and praise ddivery during training
ranged from 0-3 for the experienced writers and from 1-10 for the inexperienced writers.
These results demonstrate that the independent use of a sdlf-evauative overlay can be
extremdy effective handwriting improvement tool for older, more experienced writers,
and that the tool can be equally as effective in training and sugtaining qudity
performances in beginning handwriters given additiona minima supervison.

Because this study used a 3-component package, it is ot possible to determine
the contributing features of individual components. Perhaps a component analys's of these
features could lead to specific conclusions regarding which are necessary to achieve

handwriting quality improvement.
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Also, this study did not separate the delivery of continued responding praise
statements, “keep-going” prompts, and sdf-evauation praise statements. This collective
grouping of experimenter statements does not alow for a clear picture of which
gatements are necessary, or when they might be necessary. For example, if a sudent
finished a 10-letter samplein 15s, no continued responding praise statements or “keep-
going” prompts were ddlivered, because these statements were only delivered if a student
was on task for gpproximately 30s or was off-task. The higher rate of prompt and praise
delivery to beginning writers might possibly be correlated with their longer completion
times, versus the possihility that longer completion times made increased rates of prompt
and praise delivery necessary. In addition, if sdf-evauative praise had been measured
aone, contingent on occurrences of defined self-eva uative behaviors, specific
conclusions concerning the inclusion of the modd |etter on the trangparent overlay might
be available. The intended function of the sdf-evauative feedback, ddivered by the
experimenter, was to transform correctly executed |etters (those matching modd |etters)
into conditioned reinforcers. Becalise experimenter statements were not separately
measured, their functions cannot be determined.

Findly, maintenance messures were deficient and generalization messures were
absent. This study dlowed for only 3 fading sample submissions due to the closing of the
after-school tutoring program. It remains unclear whether or not improved handwriting
results would have maintained an extended period, or whether apparent salf-evaudive
skills and/or handwriting improvement generdized when students wrote letters outside of

experimental conditions, or when writing untrained letters.
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Future overlay manipulation studies might focus on the sdf-evaudive
dimendons of the overlay. Students might be taught to pinpoint their own sdf-evaudive
behaviors and specific reinforcement and/or necessary prompting of these behaviors
could then be examined. In addition, if self-evauative kills learned with specific letters
are found to generdize to other letters, this could increase the likelihood that educators
would implement this tool. Another area of focus for future overlay studies could include
researching the common problem of reversed letters. Discrimination of reversed |etters
might be accderated using the sdf-evauative overlay; because 3-lined paper segments
feed into the overlay, if letters were reversed they would also be upside down. Specific

dimension discriminations of letter stimuli may be reveded through further examination.
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Tablel

RELIABILITY SCORES

Student 1 Student 2 Student 3 Student 4

Hewig's 89% 97% 95% 95%
Measures

All-or-none 97% 97% 89% 90%
1mm

All-or-none 99% 97% 98% 99%
2mm

All-or-none 100% 97% 100% 97%
3mm
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Figure 11
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Figure 21
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Figure 23
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