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Abstract:

Research to support the claim that manuscript more nearly resembles the print in books was not found.
The four general questions to be answered in this study were: (a) if there was a difference between
scores for matching handwritten manuscript, cursive, italic and D'Nealian style letters to typeset, as
measured by a Matching Letter Styles Test; (b) if there was a difference between scores for reading
typeset and handwritten manuscript, cursive, italic, and D'Nealian letters from flash cards? (c) if there
were main effect differences between reading and matching scores; and (d) if there were main effect
differences between reading and matching scores for manuscript, cursive, italic, and D'Nealian.

An investigation was conducted in 1984, with a group of 69 kindergarten students from four
elementary schools in Great Falls, Montana. Students were asked? (a) to match typeset distractors to
small letters b, d, g, 1, m, n, p, g, u, and v handwritten in manuscript, cursive, italic, and D'Nealian
using a Matching Letter Styles Test, (b) to read the same small letters from flash cards reproduced in
typeset and the handwritten in the same four styles, and (c) to write b and d like the models of the four
styles tested.

A post-test-only design for repeated measurement with the independent variable of style was used.
Statistical analyses to test the hypotheses were significant at the <.01 level. Mean scores for the
students were significantly higher for matching italic and manuscript style to typeset than for matching
D'Nealian and cursive. Mean scores for D'Nealian were significantly higher than for cursive. Mean
scores for reading typeset, manuscript, italic, and D'Nealian were significantly higher than for reading
cursive. Mean scores for matching were significantly higher than for reading. Students wrote more
manuscript, italic, and D'Nealian letters b and d like the model than they wrote cursive.

By analyses of the data in this study, it was shown that cursive was harder to match, harder to read, and
harder to write. The results of this study, the review of the literature, and observation lead the author to
conclude that italic would be the best style of handwriting to teach.
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.ABSTRACT

Research to support the claim that manuscript more
‘nearly resembles the print in books was not found. The
" four general questions to be. answered in this study were:
-(a) if there was a difference between scores for matching
handwritten manuscript, ‘cursive, italic and D'Nealian style
-letters to typeset, as measured by a Matching Letter Styles
Test; (b) if there was a difference between scores for reading

typeset and handwritten manuscript, cursive, italic, and:

D'Nealian letters from flash cards; (c) if there were main
effect differences between reading and matching scores;
and (d) if there were main effect differences between reading
and matching scores for manuscrlpt, cursive, italic, and
D*'Nealian.

" An 1nvestlgat10n was conducted in 1984, with a group-

of 69 kindergarten students from four elementary schools
in.Great Falls, Montana. Students were asked; (a) to match
typeset distractors to small letters b, d, 9 Ll, m, b, p»
d, U, and y handwritten in manuscript, cursive, italic,
and D'Nealian using a Matching Letter Styles Test, (b) to
read the same small letters from flash cards reproduced
in typeset and the handwritten in the same four styles,

and (c¢) to write b and d like the models of the four styles
tested.

A post~test-only. des1gn for repeated measurement with.

the independent variable of style was used. Statistical
analyses to test the hypotheses were significant at the
<.01 level. Mean. scores for the students were significantly
higher for matching italic and manuscript style to typeset
than for matching D'Nealian and cursive. Mean scores for
D'Nealian were significantly higher than for cursive. Mean
scores for reading typeset, manuscript, italic, and D'Nealian
~were significantly higher than for reading cursive. Mean
scores for matching were significantly higher than for reading.
Students wrote more manuscript, italic, and D'Nealian letters
b and d like the model' than they wrote cursive.

By analyses of the data in this study, it was shown
that cursive was harder to match, harder to read, and harder
to write. The results of this study, the review of the
literature, and observation lead the author to conclude
that italic would be the best style of handwriting to teach.




CHAPTER I
INTRODUCTION

Over the past several decades one of the pervasive

problems in elementary education has been what style of
handwriting to teach. Currently.in the United States,

by general classification, foﬁr.styles are being taughf-

-manuscript, cursive, italic, and D'Nealian. The extent

to which these styles are taught must be conjectured from

earlier surveys. These surveys indicated that the majority.

of schools taught.manuscript for initial instruction and
made a transition to cursive before grﬁde four. (Freeman,
1946; Herriék;-1963; fqlkiﬁghorne,‘1946).

Educators atteméting to select a style for héndwrifing
instructibny-baﬁed on research évidence, wiil find conflicting
'reporis, Turner (1930)'and Freeman (1936) found evidence
to suggest,fhat mahuscript was more legible than cursive.

" Templin (1960) and Groff (1961), using adult populations,

L.l

found that a feeling for the quality and legibility of-

.one style of writing and a preference for its use were:

related to the sex of an individual. Studies by DiSpignd
(1978), Lehman (1976), and Thomson (1954) claimed italic

to be superior in both sbeed and legibility.A Studies by




2
Freemén (1936), ﬁildreth (1945), Reeder (1930),1Turner
(1930), and Washbu;n and Morphett (1937) found little evidence
to support the spéed-superiority of cufsive over manuscript..
The autpor feels the selectioh of a styie of handwriting‘
should be based on sound instructional theory, the legibility
and speed with which the style can be written, and ease
with which the beéinning;reader can associate typeset and
handwritten ietters. Reading and writing ére both forms
of ianguage expressed with the same set of phénémié elements
represented by the same set of graphic symbols, the ABC's,
or alphabet. .While reading is the yisual decoding of the
gfaphic syﬁbols, writing is the'motop-musculér‘encoding
of the same'graphic syﬁbols.that are then visually perceived.
Reading and writing are the counterparts of'listeﬁing aﬁd'
speaking. o | |
In a coﬁrée in the feaching of'ianguage arts, Dr. Elnora
01d Coyote used the folloWing diagram (based on Wilkinsoﬁ,

1971) to express the interrelationships of the language

J

arts. : _
| Rec i kills Productive Skil;g
Oral communic;tion _ 1./ Listening —— 2;/ Speaking
Written Communication .3.Y Reading —5- 4. SwWriting
' ’ - & Spelling

The majority of studies seems to support the view
that abilities in the four langﬁage_arts are distinct but

closely interrelated. Listening is closely related to
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reading éomptehension."Listening and reading'éOmpfehensipn
are fecéptive skills; Speaking is élosely related to writing-
and spelling. Speaking and writing and spelling are produq£ive
skills. Listening is related to épeaking. Listeﬁing and
speaking are used for oral communication. Reading is related
to writing and spelliné. Reading and writing and spelling
ére-uséd\for wfitten communication. If it‘is miSleadihg‘
to speak about a single ‘language skill', we can, névertheless,
recognize the interrelationship of speaking, 1istening,'
reading, and writing .and spelling. Wilkinsén-(1971) stated,.
"They may be closer than we £hink; after all, handling
a-pen is not a.linguistic skill, and yet lack of that skill
may easily -inhibit the fluency on paper of a good speller™
(p. 116). |

‘Writers of current bookslon teachiné‘of language érts
céncur that one of the reasons for teaching manuscript
is that it more neérly resemblés the print in books; SO,
primary children learn only one graphic representation
fof fhe alphabet for reading gnd.writing (Andersén and Lapp,.
1979; Cooay and Nelson, 1982; Dehaven, 1979; Hennings,
1982; Marcus, l9f7; Nérton, 1980; Petty, Petty and Becking,
1981; Rubin, 1975; savage, 1977).

The ability of young childreﬁ to récognizé Qifferent
1etter'styles, withih the range of accepted variations
_of the Roman alpﬁébet, was chéllénged by Hay (1965) . Hay

felt that the ability of young childfen to'recognize létters
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was far greater than most teachers of primary children

admitted. ‘Lehman (1976) claimed that manuscript models

did not support the child's eérly experience with print

! .
in books and that the lack of .unique design features caused

confusion and frequent reversals. He felt that children

had a better chance of éssociating'handwriting models with-

past reading éxperienCe if their handwriting'modeis were

italic letters, because Roman typeset, and its slanted

version italic, is our universal visual format for publishing.

One of the suggestions-for research on handwriting

by Horn (1962) was that there was a need for more evidence

on the'readability'of various styles of writing. No . studies

were found that indicate: (a) that the young child can -

recognize one style of handwritten letters better than
" another, or (b) that,'for the youﬁg'child, one'style of

handwriting more nearly resembles the print in books.

Purpos is Stud

The purpose of the investigator was to study the follow-

ing: (a) the ability of kindergarten children to match:

handwritten manuscript, cursive, italic, 'and D'Nealian

letters to typeset, ‘(b) the ability of- kindergarten children

~to read typeset and handwritten manuscript, cursive, italic.

and D'Nealian lefters, and (c¢).the relationship of reading -

and matching abiiity. This study was conducted in the

1983-84 academic year with the partiéipatioﬁ of kinder-
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garten. students in four classes from different elementary

schools in Great Falls, Montana.

I tanc ud

Handwriting’is a basic skill and, together with reading,
is universally recognized as a fundamental aspect of literacy.
Huitt (1972) concluded, .

A review of the published research on handwriting

. forces a nod of agreement with Pose Lamb's statement
) that 'handwriting is understressed, undervalued,

and poorly taught.' Although most other areas

of instruction have undergone much rethinking

during the past two or three decades, ‘handwriting

instruction has seemed to remain relatively untouched

and unchanged (p. 219) -

| Surveys of the research’and literature related to

3
handwriting have been reported by Andersen (1965) ,. Askov,
Otto, Askov (1970), Herrick (1960), Horn (1962), Otto and
" Anderson (1969), Peck, Askov, Fairchild (1980), Petty (1966),'
and Shane and Mulry (1963) The research which mlght be
labeled va11d appears to result in conflicting conc1u51ons
as to which style of handwriting to teach. It 1s the author S
opinion that a vast.najority of the handwriting literature
is of the nature of opinions.

A fundamental issue'that-has not been addressed in
the 11terature is whether or not one style of handwrltlng
is more ea51ly recognized by the young ch11d In the1r
' study, Platter and Woestehoff (1967) 1nvest1gated the deg;ee

to which reading skills were transferred from text print

to cursive. In the investigation the author focused on

.
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‘.6
grade one, where only'manuscripﬁ‘writing.was typicaliy
used; grade three, whefe ih<the.surveYS it was indicated
the trénsition‘in handwriting.was generally made; and grade
five,'wﬁére children had usually‘received'instruction iﬁ
cursive writing for at least one year. The Word Recognition
Test of Gatés'Primary Reading Test, Forms 1. and 2, was
aéministerea t6‘25 firét—gradé students. The entire Gates
Reading Survey Test Forms 1 and 2 were'admiﬁistered to
the 40 third-grade and 45 fifth:grade students. The printed
Form 1 of each of those tests was reprdduced in cursive

handwriting. Each form of the test was administered in

a single session. One-half of the students in each grade

level group recéived the cursive form first, while the

other half was given the pfinted‘form initially. Coef-

ficients of correlation were obtained between the scores

on the printed and cursive written forms of the Gates Reading
Tests'using Chi-square values. The correlations between

scbres on the printed and cursive written forms of the

Gates Reading Tests were: _.79, .83, .90 for grades one,

". three, and five, respectively. It would appear that a

prQnounced relationship existed between the students' ability
to read print and cursive .style writing.

Two conflicting studies on the style of handwriting

taught and the rélation to reading performance were found.

" Authors repeatedly refer to a 1931 study of Voorhis., Thése

authors report that the use of manuscript writing in grade
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one definitely hastened the growth. of the ability to read.

The present researcher was unsuccessful in obtaining a

copy of the.study by Voorhis, but found it cited as early
as 1936 by Conérd. ‘ |
In a later study, Early, Nelson, Kleber, Treegoob,
Huffman_énd Cass (1976) investigéted the use of cursive
writing in first grade. One class of 27 first graders
(the experimental:- group) was taught cursive writing.integ:ating
all relevant modalities (visual,lauditoryf vocal} motor,
tactual, and kinesthetic). Another class of 21 first graders
(the control group) was taught manuscript ‘writing by traditional

methods. It was reported that "the evidence is at least

Strongly suggestive that certain factors in initially teaching .

manuscript writing to children must be' reexamined in light

of the data" (p.73). 1In this study, it was reported that

Fhe use df cursive writing: (a) did not adversely affect
the child's reading or sﬁelling performance, (b). reduced
the number of reversal and transposition errors, and (c)
increased the level of'achieyémént in speliing;

Eagly et al.’(1976) advocated the use of cursive writing

as a remedial tool for children with learning disabilities

and stated "that the almost universal practice of teaching

manuscript writing initially may depend more on tradition
‘than on scientific evidence" (p..73). They did not suggest
whether the technique integrating all relevant modalities

or traditional methods could have accounted for the diffexences,
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instead of the cursive/manuscript vaniabie.

The research to support choosing manuscript,.cursive,
or italic handwriting,.based on speed and legibility, is
not conclusive. The decision is further complicated by
suggestions to teaéh D'Nealian, ‘a modified manuscript/curéive.
The author feels a relationship of handwriting style to
print‘fofﬁthe beginning réader must be established before
deciding which style of handWritihé to teach based on writing
-efficiency. The relationéhip of reading and writing ahd
spelling'necessitaté'establishing tﬁe styie\that most easily
transfers from one to the other. -RéSearch was not found
that would aid choosing a stylé of handwriting to teac?_
basedlén-the relationship of that style to reading. In
the results of the present study that relationship has
- been further established. | . o

If children are able to readland'match letters independent
of the style in which they are written, it would seem attention
miéht then be difected to the aftriButes necessary for
fést, legible writiné and'determining.a style for handwriting
instruction based on those attributes. Conard (1936) stated,
. "The aim of all handwriting instruéfion is to develop skill
80 that the;expression of thought and ideas may be recofdéd
in an‘eaéy,'fluent, and lggible form for others #O“Iead"‘
(p.-4). Choosing the s£y1é Qf handwriting that would be%t
facilitate the aim is the dilemma with which educators

are faced. -
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General Questions. to be Agéﬂgtgd
1. Is there a difference between kindérgarten students'
scores for matching handwritten manuséript,'cursive, italic
- and D'Nealian letter étyles to typeset? |

2. Is there a difference between kindergarten students'

scores. for reading typeset letters and handwritten letters

in manuscript, cursive, ifalic, and .D'Nealian?

3. Are fhefe main effect differences between kindergarten
students’ reading and matching scores?

4., Are there main.effect differences between kindergarten
students' reading and matching Séores for manuscript, cursive,

'

-italic, and D'Nealian letters?

Summary

The question of which style of handwriting should

be taught to best meet the needs. of students has pérsisted
for several decades. Cursive writing was taught for about
‘seventy years, until manuscript was -introduced from Ehgland
about 1921. Currently, authdrs of booké'dn teaching language
arts suggest,manuscribt, with a fransition to cursive,
‘ italic, or D'Neélian. The research evidence for making
"a choice based on the speed and legibility With'which the
style can.be written is conflicting.

Since reading and writing'aré bofh.symbolic represent-
ations of speecﬁ, a decision concerning what style of hand-

writing to teach should be assessed in relation to‘ﬁeading.
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Althoﬁgh most suéporters for teachiné manuscript give its
resemblanée tp the print in books as a reason for teacﬁing
ft, evidence was not found to indicate that a resemblance
exists éﬁd/or matters to the young'learner. Studies used
to test the ability of children to recognize 1et#ers in

a variety of styles were not found.

The purpose of the author of this study was to investi-

gate kindérga;teh children's-ability'to read and match
handwritten ménuscript, cursive, italic, and D'Nealian
style ietﬁers to typeset. The results of this investi-
gation may have important implications in selecting a style

of handWriting for instruction to children.
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CHAPTER II

REVIEW OF THE LITERATURE

In a comprehensive_search, the author did not find -

literature directly related to the study. No research

was found concerning manuscript more neerly resembling
the print in books to children. The purpose of the author
of this study was: to investigate'kindergarten children's

ability to read manuscript, cursive, italic, and D'Nealian

style letters and to_match handwritten letters in the same

Styles to typeset. The results of this investigation would
indicate if manuscript did more nearly resemble the print
in books for the klndergarten student.

A. descrlptlon of the hlstorlcal development of handwrltlng

styles is provided here. 1In this descrlptlon, the author"

will focus on cursive, manqscript, italic, and D'Nealian.
-These_styles are currently being taught in. the United States

and were selected for this study.

. ive Handyriti 1
The standardlzatlon of. teaching handwriting probably
began with the publication of Bu usiness Penmanship 1n 1848

when Platt Roger Spencer, a writing master, began to mass
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produce materials for inst;ucfioh. “The quill had been.

replaced by the pointed steel nib as thé standard- tool

for handwriting between 1825 and 1830. Shading could be

achieved by pressing on the steel nib to widen the point -
and increase the flow of iﬁk. The regular system of -shading, - -

used in writing the then popular roundhand style with a.

quill, was arbitrarily dropped by Spencer.

Spencer managed to create a major marketing organization .

and establishea the Spencefian Colléges of Penmanship which

succeeded across the country. The highly ornamental cursive

longhand style was appealing to elementary schools and-

commercial businesses for over thirty-five years (Lehman,
1976).

The cursive style longhand used by Spenéer can be

credited to the wide use of copperplate engraving, the

only known means of reproducing copybooks for school use

at that time (Hildreth, 1960; Wise, 1924). The influence

-of engraving on-roundhand, the style from which copperplate

engraving took its form, led to the joining of letters,
to the_elaboréfion éf capitals, and to the increase in
slant (Wise, 1924)- |

Later compeétitors of the'Speqcerian'monopoly'were
G. A. Gaskell, who published his manual around 1880, followed
by Charles Paxton Zaner in 1894 énd-Au§£in Palmer in 1910.
Zaner aﬁd Palher'dropped the shading and introduced the

use of uniform thin lines in writing (Lehman, 1976).__
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Readlly available handwrltlng manuals ‘and the dr1V1ng
momentum .0f the Industrial Revolution brought about standardized
business operations, including handwriting used in transactions
and record keeping. It was the commercial schools that
weré largely responsible for the promotion of mritingl

spurred by the need for record keeping at the onset of

the Industrial Revolution. "From these schools there came

a number of courses for the teaching of writing to be used

in public schools. The criticism which may be made about

many of these courses is that their authors lacked direct

1

contact with child-problems and so failed to adapt the

work to the elementary stage of deyélopment" (Dougherty,
1917, p. 283). '
Lehman (1976) stated:

The competing publishers of the late 19th

century relied on two facts to sell their versions
of handwriting materials:
: 1. their -own expertise in the making of
the difficult letter models. The experts were
capable of astounding demonstrations of penwork
and built their sales with their demonstrations.

* 2., elementary schools were just beginning
to use a graded system to fit the graduated developf
.ment of the children and lacked experience in
choosing appropriate materials for each grade.
Every commercial system recommended itself .as
the answer for children's needs, but the commercial
authors ' of handwriting materials lacked direct
contact with children and did not adapt their
work to the stages of ch11d development. (p. 30)

Early experiments. by Woodworth and McAlllster to discover
the most natUral 1etter'slope for handwriting were prompted

by reports from Germany and France that'CUréive writing

might cause curvature of the spine and eyestrain in students
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.,(Dpugherty, 1917) . "Woodworth, (1899) and McAllister (1900)

éoncluded that the most natural élope (slant) for writing

"waS'between five and fifteen degrees from tﬁe vertical.
Little attention waé given to this reéearch. The first
Palmerfmethod'slqpéd 380 and modern.versions of Palmer
method'slope 309 from the Qertical (seelFigune 1). |

All letter ﬁodels, used py'current publishers of cursive
handwriting materials in_Ameriqa,-although slightly différent,
are adapted from'the models of Zaner and Palmer with the

exception of thé italic handwriting programs.

Figure 1. An example of Palmer cursive writing.’

-Mggusg;ipt Handwriting Style
Manuscript writing can be traéed'to.the late 19th

century and the revival of traditional letter models in

bdok making, print and letter design in England. William
Morris revived the study, which gainéd credibility with

a broad audience of educators. One of his associates, .

a calligrapher named Edward Johnston, published'a classic

work Writing & Illuminating & Lettering in 1908. Although
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-Johnston published no models for schools, he gave an address
‘at the annual Conference of London Teachers in, January,
1913 Wr1ters take varying views as to the content of
that lecture, but are in general agreement that,'although
Johnston was not consulted, a misunderstanding of hlS recom-
mendatlons led to the development of a style of wr1t1ng
using circles ‘and vertical lines now referred to as manuscript
(Enstrom, 1969; Fairbank, 1977; Hildreth, 1960; Lehman,
1976; Piggott, 1958)..

Manuecript'was introduced in America from England.
by Margaret Wise .in 1921. In the preface'to her book (1924),
Wise 'said:. - '

Manuscript writing, which has been spreading

so rapidly in England during the last few years,

is the name givento a simplified form of handwriting

.which aims at greater legibility, beauty and

speed by -doing away with the unnecessary joinings

of the letters and returning to the plain capitals

and miniscules of the Roman alphabet.. It is,

in'effect, a return to the fifteenth century

Italian cursive handwrltlng. It has been found

much easier to teach in the “early stages, and

its help in the teaching of other subjects has

not been negligible; but it has not been taught

long enough to know its effect as a more mature

handwriting. (p. xiii)

By 1936, Edith. Conard reported that teachers in the
Horace Mann School had decided on the best version of manuscript
according to their experience. The manuscript agreed upon
by the teachers was more rigid and geometric than Wise
had intended.’ Lehman (1976) reports from personal correspond-

. ence:

Although Marjorie Wise effectively launched

‘
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_manuscript handwriting with her manual during
her stay in America from 1921-24, she later rejected
her work as ill-advised and misused. 1In her

judgement, italic models developed for children
by the British calligrapher Alfred Fairbank in-

<

1932 were the best solution. She actively supported

the italic handwriting movement in England and

Joined as a member of the first board meeting

of the Society of Italic Handwriting in 1952.

But her manuscript letter models had spread through-

out America with the help of Edith Conard and

the support of the credibility generated at Columbia

University. (p. 50) : ‘

Twenty-five years after the introduction of manuscript,
in surveys from 727 ‘schools representiné.forty—eight statés,
it was indicated that manuscript writing was being used
for initial writing instruction in 84.3% of the schools
. (Freeman, 1936). The wide adoption of manuscript was,aftributed
to new views concerning the place of writing in the school
curriculum and the methods of teaching the skill (Hildreth,
1960) .

Originally, teachers of manuscript handwriting intended
that the students would continue writing manuscript, with
no suggestion that at midpoint 'in learning a changebvef
to cursive‘style_writing would be required (Hildreth, 1963;
Lehman, 1976). In a summafy of the research, Freeman (1936)
concluded that ﬁanuscript was equal . in speed to cursive
and superior in 1égibility, but his- conclusions at the
end of his report stated:.

1) Historical evidence, experiment, practice,

and opinion indicate that cursive writing is

better for upper grades and adult writing, 2)

experiment, the trend of practice, and the opinion

. of those who have used it indicate that manuscript
writing is preferable for beginners, 3) the
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change should be made late enough t6 secure the
advantages of manuscript wr1t1ng as an 1initial
style and early enough to minimize the difficulty

of making the change. 1In the opinion of the
writer, the p01nt at which the change can probably:
best be made is the second half of Grade II. (p. 455)
Detailed summaries of the advantages in the use of
- manuscript writing have since been writfen (Anderson, 1965;
Askov, Otto and Askov, 1970; Gray, .1956; Hildreth, 1960;

‘Jackson, 1971; N.E.A. Research Division, 1951; West, 1950).

Regardless. of the original intent,_by~1946, Polkinghorne A

found that 66.14% of the sampled scheols switched to cursive
in grade three or above; and Freeman (1936) found that
- by grade four only 4.4% of those sampled were employing

the manuscrlpt style by the end of the third grade.

This sqmp|e Was hondwrlﬁen by the
du’rhor based onN Zaner Bloser

manuscript models -(Append\x Aj.

Figure 2. An egampie of Zaner—Bloser'manuscripfnwriting.

| Concerns have been voiced about teaehing'children
tno very different styles of writing--manuscript and cursive.
_The round, vertical manuscript (see Figure 2). is pogr prepara-
tion for learning the elliptical, slanted eursive. ‘LeaFning

two different forms requires time and the transition interferes

with the development of children's ability in written com— °

position (DeHaven; 1979; Fairbank, 1979; Hildreth, 1960;

Lehman, 1976; Plattor and Woestehoff, 1967; Robinson, 1980;
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— Templin, 1960; Western, 19775.

Italic Handwriting Style

‘Margaret Wise introduced italic in 1921. The italic

letters she introduced were changed'and-modified by the

teachers and became the current style referred to as manuscrlpt.

According to Fairbank (1979) the teaching.of manuscrlpt-

ignores the lesson taught by Renaissance hlstory, namely

that the Roman letter (as the manuscript) is ‘one written .

with pen{lifts and that its fluent counterpart is italic-

which evolved from a need for fast writing. He felt that
instead of ‘teaching manuscript, that is hot'designed for
fluency and must be abandoned, it would seem sensible to

teach a simple italic hand as the first stage.

.In the.report'on the adoption of italic in the Portland

schools’ the following are listed as the reasons for teaching
to italic handwriting:

1., It is simple, legible, written easily
and rapidly.

2. Learning one system of handwriting eliminates
a confusing transition from ball and Sthk manuscript
to looped cursive.
' 3. Basic 'italic letterforms use natural
hand movements, suitable for special students,
such as those lacking fine motor skills.  (Blank,
1983, p. 6) :

Italic was originally recommended by Johnaton (1908);

and even before that Monica Bridges, inspired by the Morris
revival of letters, published a book proposing the use

of the 16th century italic letter models for the instruction
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~of small ehildren (Lehman, 1976). Marion Richardson produced
-materials for schools as early as 1928. Alfred Fairbank
' developed -italic models for children in 1932 (see Figure
3). According to a letter received by Lehman (1976), it
was the models of Alfred'Fairbank'that Marjorie Wise felt
should be taught. Wise actively supported the italic hand-
writing movement in England ‘and rejected her work durlng

"~ her stay in America as 111 advised and m1sused

This sample was handwnﬁen by the author,
based on Alfred Fairbank’s italic print models
(Appendix A).

Fiqure 3. An example of'italic writing.
V Piggott (195é) reported that over fifty text books,
sets of coby books, and manuals in wh1ch 1ta11c was recom—
‘ mended had‘been published in England between 1950 and 1958
.Italic hds’ been recommended by experts in writing and by
school administrators (Berry, 19613 Blank, 1983; DiSigno,
1978; Fairbank.1979; Gourdle, 1974; Horn, 1962; Huitt, .
1972; Knade, 1983; Lehman, 1976;-Reyndlds,,1969;.Robinson,
1980; Thomson, 1954; Tracy, 1982; Wise, 1924).

In the ﬁggttish__dg_gtigga;_jggrnal Thomson . (1954)
reported studies of the superiorlty of the speed of 1ta11c
over the cursive Scrlpt The sentence "We are looklng

forward to our Christmas holidays.' was' given to classes
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(age approximately 11 years) in two schools. The children
were asked to write this first in ink in their "very best"
._handwriting,,taking éil-the time and care they needed.

They were then asked to write as many sentences as they

could, forltWO minutes, at the speed they would-use.when-'

writing an ordinary letter. Finally;'they were asked to
write as many sentences as possible in‘their.fastest scribble
for two ﬁinﬁtes. Results were reported for the students
fastest writing, though Thomson claimed the carefuiuand
the ofdinary writing of the students showed a similar advantage
for italic. | -

Thoﬁson reported that while the legibility and regularity
of students'-curéive writing_decreased gréatly when written
‘rapidly, thé_Studen£s'.italié writing was‘still legible
and "good to look at;“. On the average, sfﬁdents wrote
f,italic 6.4% faster than cursive.

Reported by Thomsoﬁ (1954) were éxperiments by Mr. Percy

Wood using number of words per minute instead of number

of letters. Wood tested students writing italic in his’

own school against students using three other styleé in
ten other schools. The sentence chosen was, "The quick
)

brown fox jumps over the lazy dog."

When written at normal rate, the words per minute

reportéd for students age 10+ for italic, Marion Richardson

script, joined writing, and school copperplate were 14,

9.9, 5.3, and 4.5, respectively. When written at speed,
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the words per minute reported for students age 10+ for
"italic, Marion Richardson script, joined writing, and school

copperplate were 19, 13.3, 7.7, and 7.9, réspectivelyﬂ

Students who wrote italic wrote more words per minute when

writing at normal rate and when writing at speed. Rates

for other éges are reported in the study, but the results -

reported for other ages show similar advantages for italic.

‘More recently, students being taught italic have been

tested in the United'Statesr Lehman (1976) reports that

the objective of a three year investigation in 1972-74,,

in a suburb of Portland, Oregon, was to evaluate students
being taught italic héndwriting as a primary instructional

alternative to the commonly used manuscript and cursive.

" six first grade classes were selected for the study. Beginning,

in September, 1971, three clésseé studied italic and three
studied manuscript as theif basic firstfgrade haﬁdwriting
instruction. One sample of the writing of each of the
students ftom both groups was taken each yéar in January
for objective’evaluatién ané a second samplé Qas taken

in Juné forzsubjéctive evaluafion. In thé third and final

year of the project, children in both groups performed.

at the same level of competence with regard to letter slope,

spacing, and scale. But the students in the italic group

deviated from their letter models only half as much when

it came to letter shape.

A speed test administered.in-May, 1976, was used to
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measure the 'normal’ handwriting speed of the third grade
students in a classroom setting.. The average ratelof production
Pl
for the three classes writing cursive was 46.6 letters
in two minutes. The average rate of production for the
three classes writing italic was 73.3 letters in two minutes.
In a study at Kings Park, New York, (DiSpigno, -1978)
the hénéwriting of students being'taught italic was compared
to the handwriting of students learning manuscript/Palmer.
In September, 1976, 700 kindergarten through grade six
students in one school switched to italic handwriting .instruc-
tion. 'In four other schools the .use of manuscript with
~a transition to Palmer was continued. In that report it
was stated that italic was'chosen because:'
. 1) Students who write italic learn to write
one- alphabet from K-6 rather than the two alphabets
-required with the manuscript-Palmer systen.
Students avoid the trauma of shifting from one
alphabet to an entirely different one in grade
three. - . : :
.~ 2) Reports from Sweden, Germany, Scotland,
England, and Portland (Oregon). state that italic.
is more legible, more attractive, and can be
written with greater speed than Palmer. ‘
~ 3) The staff felt that italic had a simple
beauty unmatched by any other handwriting. In
addition to its.simplicity, italic-had the flexibility
to be used in a formal as .well as an artistic
style. (DiSpigno, 1978, p. 2)
A comparative study was conducted during the 1977-
78 academic year in grades three throuéh six. The students’
italic writing was clearly more legible at every grade
level of the randomly selected samples from 1800 students

in grades 3-6. The study did not report how the samples

- )
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were rated for 1eg1b111ty and appearance, but reported.
that the margin of superiority .was s1gn1flcant at every
grade ranglng fromu16.l% in grade five to- 30.5% in grade
four. Children wrote italic faeter at grades three, four,
and five. When 1egibility and appearance for the tén highest
ranked samples selected from the students' writing.from
each school nere compared,.the'italic'writing was judged
as good as the Palmer wr1t1ng in grades 3 and 4 and better
- in grades f1ve and six. The best wrlters using italic
wrote almost 20 letters per minute faster in grades three,
four, and five. The eignificant.findings‘were related
to the ten lowest ranked éamples selected from the students'

writing from each school. At every grade level, thedsamples
of italic'writing were~evaluated 50% better than PalmerL
?here were no significant differeéences between the speed
of the poorest ranked writers-of italic»and Palmer.

There arelother‘comparative stndies.that support italic
style handwriting (Berry, 1961; Great Falls Public Schools,
-1980) .. Writers of current. language arts books refer to
“italic as an aiternative-to,manuscript/cursive (Anderson
and Lapp,'1979; beHaven, 1979; Petty, Petty and Becking,

1981).

D'N ian. Handwriti t
D'Nealian was developed by Donald N. Thurber and published

by Scott Foresman Company in 1978. Although the author
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considers‘D'Nealian an adaptation oflmanuscript/cursive,
writers of language;arts texts suggest-teaching it as an
alternative to. the traditional manuscript/cursive (DeHaven,
1979; Hennings, 1982; Petty, Petty and Becking, 1981) .
- The D'Nealian manuscript letter forms (see Figure
4f for beginning writers are siightly eval'and slanted
rather than round and vertical as in the traditional manu-
script. Exits, or ending-strokes,'are added to these manuscript
letters. 1In cursive D'Nealian letter.forms, the general
characterlstlcs of curs1ve letters in other wr1t1ng systems
are retalned No research was found to support teachlng

‘D'Nealian, but because it was suggested, it was included

in this study.

This sample wds h.andwrifz‘ml by the
author, based on D' Nealian manuscript

models (/lppena’,ox, A).

Figure 4. An example of D'Nealian manuscript writing.

. Summary
There are three styles of handwriting by general classificar
tion currently being taught in the United States; or four
if D'Neallan 1s con51dered a separate style and not: an

adaptatlon of manuscrlpt/cur51ve. Cursive, based on copperplate
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éngraving; might be considered the first standardized style
of handwriting and Qas introduced in the late 1806'5.
In all handwriting systems,'except those based on italic,
modified forms of this cursive style are uséd.

Manuscript waé-developed by teachers. The letter
models, originaliy introduced from England, were changed
to a round, vertiéal form. 'Althougﬁ manuscript was originally
intended to supplant cursive,'within_twenty—five yéars,
the majority of teachers‘in schools were teaching manuscript
in érimary grades, then teaching a transition'té‘cursive
in second or.third grade. Manuscript brobably gained its
wide acceptance becausé‘of the general change in attitude
toward writing and early claims for the use of manuscript
as an aid to reading.~

In 1932, Alfred Fairbank developed italic’models for

~

children baséd on the writing of the 16th century. Italic

met with wide acceptance in Europe, but not until the last -

twenty years has it gained recognition in the United States.

D'Nealian was developed by a teacher about. ten years -

ago to' ease the problem of'transition. Thurbér modified
the manuscript letter forms, but retained cursive as the
terminal writing style.

Of the handwriting styles, there seems to be no coﬂclusive
evidence that ohé style is superior to another with regard
to speed and ieqibility.

Reading and handwriting are related. Writers have
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said manuscript more nearly resembles the brint in books

‘but no research evidence was found that one style of handwritten

letters is more easily distinguished than any other by

children. The purpose of the investigator in this sfudy

was to address this question, which appears fundamental.

to choosing a style of handwriting for initial instruction,
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CHAPTER III

PROCEDURES-

Without proficiency in reading and writing, it is
difficult to achieve success either in or out of school,
Educators are concerned with the development of these skills.
Wilkinson (1971) expressed a relationship between reading

and writing. 1In studies to show the effeét of the style

of handwriting instuction on reading performance, conflicting

results were found. The degree to which children can recognize
symbols wriﬁten'in various handwritten styles had not been

assessed.

The purpose of the investigator in this study was

to discover (a) if there was a difference between kinderéarten
students' scores for matching handwritten manuscript, cursive,
italic, and D'Nealién letter styles fo typeset, (b) if
there wgé a difference in kindergarten students' scores

for reading typeset letters and handwritten letters in

manuscript, cursive, italic, and D'Nealian, (c) if there

were main effect differences between kindergarten students’
reading and matching scores, and (d) if_there~were main
effect differences between kindergarten students' reading

and matching scores for‘manuscript, cursive, italic, and
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D'Nealian letters.

t R arc S

-Ngll Hypothesis 1

There will be no difference between the kindergarten

students® scores for matching handwritten manuscript, cursive,
g us

italic and D'Nealian letter styles to'typeset, as mé;sured

by the Matching Letter Styles Test.
Null Hypothesis 2

There will be no difference between the kindergarten

students' scores for reading typeset letters and handwritten .

. letters in manuscript, cursive, italic, and D'Nealian letters,

as measured by reading from flash cards.
Null Hypothesis 3

There will be rno main effect differences between kinder-
garten students' reading and matching scores, as méasured
by the Matching Letfen Styles Test and reading‘from flash
cardé. |
Null Hypothesis 4
| There will be no méin effect differences between kinder-
garten students' reading'and matchingAscores for manuscript,
cursive, itglip, énd D'Nealian, as measured by the Matching

Letter Styles Test and réading from flash cards.

The statistical designs seen in Figures 5, 6, and -

7 were employed to. test the hypotheses.
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‘Matching

Manuscript

Cursive

Italic

D'Nealian

)

Typeset

Fiéure 5. Statistical design to test hypothesis 1.
Reading

Typeset Manuscript Cursive Italic ﬁ'Nealian

Figure 6. Statistical design to test hypothesis 2.

Matching
Reading

Figure 7.

| Manuscript

Cursive

Italic

D'Nealian |

Statistical design to test hypotheses 3 and 4.
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P c'd

Kindergarten children enrolled in four classes in

different schools in Great Falls, Montana, during the 1983-84

school year participated in the study.

A Matching Letter Styles Test. was administered on
which the students were asked to select and marg, from
four typeset letters, the létter that‘was‘the same as the
handwfitten iettef located in a box on the,left-hand‘side
of each item; Manuscript; cursive, italic, and D'Nealidn
handwriting styles were tested. The small letters b, 4,
dr 1y m.'n. Br Qs 4, and y were tested. Items and the
Qistractors for the Matchfng Lettér Styles Test. were selected

from responses to a questionnairé (see Appendix B). In

the questionnaire, 23 teachers were asked to identify'letﬁers

which, based on their experience, kindergarten children’

confused with other'letters.

In the Matching Letter Styles Test, students were
asked to yrite’tﬁe letters b and d like the handwritten
models of the manuscfipt,_cursiVe, italic and D'Nealian
style.models; The letters b gﬁd d were chosen because
'they weré identified by teaéhers as being confusing to
students more times-than the other 1etfers.

Students were asked to read the same .small letters
b, 4, gy L, m, B, 2 Gy u, and y from flash Cards.' Se£s

of flash cards were reproduced: in typeset, handwritten

in manuscript, cursive, italic, and D'Nealian styles.. .
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Data collected'weré statistically anal&zéd to de£ermine;
'l. If there was a differenge between kindergarten
étudentsf scores for manuscript,.CUrsive, italic, and D'Nealian
as determined by matching handwritten small letters in
each style to typéface, as measured by the Matching Letter

Styles Test.

2. If there was a difference between kindergarten‘

students' scores for typeset, and handwritten manuscript, -

‘cursive, italic and D'Néalian, as measured by ;eading‘smail
letters from flashcards.

3. If there were main effect differences between
kindergarten students! reéding and matching scores, as
measufed by the Matchiﬁg Letter Styles Test and reading
- from flash cards. : L

4. If there were main effect differences betweeﬁ
kindefgarten_sfudents' reading and maﬁching scores for
manuscript} cursive, italic, and b'Nealian, aé measﬁred

by the Matcling Letter Styles and reading from flash cards.

Delimitati

-The following were established as delimitations df“

the'studyf
1. Oply students in four kindergarten clésses-in
diffe;ent‘schools in Great Fallé, Montana, wére included.
. 2. Only thoée students in attendance bn testing dates

were included.
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. 3. Matching distractors reprdduced in Palatino 24
point typeset and small letters b, 4, g9, 1, B, D, Br Qo

"4, and y handwritten in a corresponding size were assessed.

k]

The manuscript letters were based on Zaner-Bloser manuscript

,models (Barbe, Lucas, Hackney and McAllister, 1979). The
'cursive lefters were'ﬁased-on Palmer cursive models (King,
1979). The italic lefters,wérelbased on Fairbank italic
print models (Stone and Fairbank, 1978). The D'Nealian
letters'wére-based on D'Néalian manuscfipt models (Thurber;
1978).
4. Reading small letters b, d, g; 1, m, n, Pr 9s

u, and y reproduced in Palatino Semi-Bold fypeset (one
inch x height) and letters handwritten in"corresponding

size in manuscript (based on Zaner—-Bloser manuscript models),

cursive (based on Palmer cursive models), italic¢ (based

on Fairbank italic print models), and D'Nealian (based

on D'Nealian manuscript models) was assessed.

)

5. The time was limited to five seconds for response

for each letter on the réading task.

6. The time was limited. for responses on each part

(20 items) of the Matching Letter Styles Test to 10 minutes.

7. Models were limited to those handwritten by the
author. »
8. Testing was limited to the following small letters:

b, d, g, 1L, my n, p, g, 4, and'y.
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Limitati

‘The following was the only limitation of the study::
the data of stpdents who were absent on testing dates were

excluded from the study.

Defini;ﬁgn gf Terms

In brdef to understand the study, certain terms need
to be defined,.as follows:

1. 'Calligrépher - a,peréon trained in the art of
fine writing or peﬁmanship and usually an ekpeft in the
histofy of writing énd writing style. | |

 2. Copperplate engraving - writing etched with a
‘bu;in onto a copper plate for printing. This printipg
process was popular in the 1800's. _

3. Cursive - any of the styles of writing, baégd
on roundhand; influénced by copperplate engraving and the
models. of Spéncer,-Zaner, and Palmer.

4. D;Nealian - the Styie of writing developed by
Donald N.'Thufber in thé 1970's and published by:Scott
Foresman Company. . |

5. Elliptical - haviné the shape of an ellipée.

-6 Hand - a sfyle-of penmaﬁshib, handwriting or sig-
nature.

7. Italic - a style of handwriting'baséd on Chancery
letters of the Renéiséance. in about 1522 Arrighi wrote

LQQQQLing on learning to write italic. It is possibly
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the first book wriften for handwriting instrﬁction.

8. Italic cursive - joined italic writing.

9. Italic print - a simplified version of italic
writing in which the entrances and exits are removed from
the italic cursive letters.'~

10. Manuscript - any of the styles of writing using
circles, part c1rcles and vertical llnes to form the letters.
11, Model - the ideal representatlon of a style of
:Letters ﬁo bg emulated. |
“12, 'Point'—-the measurement_ﬁsed by printers; 72
'points equal one inch.
13, Pointed stéel nib - a pen point made of steel.’ -
-14. Read - for the purpose of this study, to name
orally. :
15. Small letters —-lowér.case letters. Lower and
upper case are used with reference to printing.. Capital

and small are used with reference to writing.

16. Style of writing - distinctive features of the

letters used for writing. .
17. Typeset ~ the name given'to a style of type used

for printing. .-

18. Weight - the thickness of line in print or writing:

with relatlonshlp to the height.

19.  'x' height - the body height of the ‘small letter'

lxl.
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The study was conducted in the 1983-84 academic year

with the participation of sixty;ﬁiné kindergaften students

from Lewis and Clark (N=18), Meadow Lafk (N=17), Sacajawea

(N=18), and Whittier (N=16) Schools. The four schools
‘were selected from the sixteen elementary schools in Great

'Falls, Montana, as follows: the names of sixteen elementary

schools were placeé‘faée down and four names were drawn.
The population inciuded students from ohe kindergaften
class in each of the four schools. After permission was
granted from the principals at. Lewis and Clark, Meadow
Lark, Sacajgwea; and Whittier Schools,.a teachef ih each

of the schools was contacted. The procedure‘of the study

- was explained and dates for testing set. The kindergarten
students (N¥69) were administefed the Matchihg Letter Styles

‘Test and a reading flash cards test.-

'On the Iowa Test of Basic Skills in 1983 (see Table
1), the averagé of the composite'scbres of the studénts
inlgrades.4, 5, and. 6 in the sixteen eleméntary schools
in Great Falls, Montana,'was 83.7;

.The average of the students' composite scores for gradés

4, 5, and 6 in Meadow Lark was 95.3. At Meadow Lark School,

‘fhe students had the highest average coﬁposite scores of

fhe sixteen elementary schools. .The.averageﬁof the composite
scores of the'students in grades 4 and 6 for Whittier (there

was no fifth grade class at"Whittier-School) was.56} At
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Whittier, thg students had the lowest averagé composite
scores of the sixteen élementary‘schoolsr The average
of the composite scorés for the students in grades 4, 5,

and 6 in Lewis and Clark was 90.7. and in Sacajawea, 85.7.

Table 1
Composite Percentile Scores on the Iowa Test ‘'of Basic Skills
for Students in the Sixteen Elementary Schools -

in'Great Falls, Montana for 1983-84

Grade 4 Grade 5 Grade 6 Brerage

Meadow Lark* . _ 92 - 99 96 - : 95.3
Lincoln ' 96 91 92 - - 93
Mountain View 92 95 . 88 91.7
Lewis and Clark* 89. . .93 90 - 90.7
Riverview - : - 89 : 87 90 88.7
Sacajawea* : 83 . 80 94 ' 85.7
Morningside . .74 91 82 . 82.3
Chief Joseph 83 . 80 ' 82 - 81.7
Sunnyside ' ' 79 _ - 76 85 80
Valley View _ 74 - 80 79 . 77.7
Loy 64 - 84 - 82 76.7
Roosevelt . 74 63 92 - 76.3
Russell _ - 69 68 88 75
Franklin : .58 - 76 85 . 73

* Longfellow : 51 58 62 . 57
Whittier* : 37 - -+ 75 .56

- Means 79 84 88 83.7

*Schools in the study. Fourth, fifth, and sixth grade
students at Meadow Lark scored the highest, and students
in Whittier scored the lowest of the sixteen elémentary
schools in Great Falls, Montana, on the Iowa Test of Basic
Skills in 1983-84. o -

Théipercentage of students receiving free, lunch and

the number of students receiving reduced rate are shown
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on Table 2.

Table .2
School Food Service Information for the Sixteen
Elementary Schools in Great Falls,

Montana, for"1983—84

Free Reduced

Enrollment Lunch Rate
Longfellow - . 532 65% 8
Whittier* 226 43% 7
Franklin o C 394 . 32% 9
Russell 282 - 27% 10
Lincoln ‘ 339 26% 9.
Sunnyside ' 313 25% 15
Chief Joseph 316 22% . 13
Loy - . 434 - 22% 29
Mountain View ' - 267 22% 7
Morningside . 309 20% 11
Roosevelt ‘ ©. 399 20% 11
. Valley View - 380 17% 11
Lewis and Clark* : 387 16% 10
“Riverview ‘ : 393 16% 8
Sacajawea* - 671 6% 6

Meadow Lark®* . 483 2% 2
*Schools in the study.

At Méadow Lark 2% of the students, at Sacajawea 6%
of the-students, at Lewis and Clark 16% of théAstudents,
'and at Whittier 43% of fhe stuéents’receivéd free lunch.
Of the schools‘in the study, Meadow Lark had the lowést
pércentage of sfudenfs récéiving free lunch, and ﬁhittier

had the highest percentage of studénts receiving'free lunch.
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Collécgjgg;gnd Recording Matching Data
During the'firS£ week of the'second sémester, on days
pre-arranged‘with the classroom teéchers, the Matching
Letter Styles Test'(see Appendix B) Was administered to
students in the four kindergarten classrooms. The beginniné.
. 0of the secbnd semééter was selected becéuse kindergarten
étudents.had not reéeived instruction in handwriting.
The classroom teachefs were ésked fo'do the foilowing: (a)
to administer the test.following the directions suppiiedf
(b) to time fhe £ééting, and (c) to;retﬁrn the cbmpletedl

tests to the researchef.

bescrivbion of the Natching Letter Styles Test

The Matching-LetEer Styles Test consisted of two parts
of tﬁehty.items each. Each of the letters b, d, g, 1,
m, n, 2, 9, W, and ¥ was handwritten in four styles by
the author to cofrespond in size to 24 point Palatino typeset
.(Appendix BA). Students were asked to write b on Part I'
and 4 on Pért II in each of the four styles being tested.

_Handwritten lettérs were'representative of manuscript,
. based on'Zaner—Blosef manuscript models (see Appendix A);
cursive, basea_oniPaimer cursive models (see Appendix A);
' italié based on the italic print models of Alfred ﬁairbénk‘
(see Appendix A); D'Nealian, baséd‘on b'Nealian manuscript
models (see Appendix A). |

Items for the Matching Letters Styles Test and the
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distractors were selected frdm responses to a question-
naire.(see Appeﬁdix B). Kindergarten teachers were asked
'by questionnaire to identify letfersg based on the teachers;

experience, that kindergarten.children confused with othér

letters. The results of a survey of twenty-three teachers,
with a mean of 16 years .teaching experiénce, and a mean
of 11 years experience in kindergarten, aré shown in Table
.3. ' |

The letters chosen for testing b, 4, g, 1, m, n, p,
9 u; and y wéﬁé,thé letters teachers identified mostnfrequently
as the letters kindergarten students confuse. Random selection
of items wés made by plaqing the letters b, Q, d, L, m,
n, p, 9, v, and y writtén in manuscript, éﬁrsive, italic,
aﬂd D'Nealian on férty separate 3 x 5 cards, shuffling,
_cutting, and recording in order. _ |

Random selection of the diétractors'and matchéd'létter
for éach_item was made by writing the three distractors:
and the matqhed létterﬂqn cards. The cards were piaced
face down, rearranged, and selected in left to right order.

Where less thaﬁ tﬁree~distractors was identified,
.other letters identified as distractors were used. For
example, the only distractors namgé for g were p and g.
" The distractors named for p includéd b, d, g, and g. - The
distractors named for g included b, d, g, and p. The distrac-
tors used on the Matching Letter Stylés Test for g,included

P, 9, b, and 4 (see Table 3).
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Table 3
Number of Times Distractbrs We;e Identified

by Kindergarten Teachers

Letter QgniuasQ_m;Lh_gn__ngm_gx_gi_xgﬁggngg. Totals’

b a (23) p (18) q (18) .59
c e (2) - ' : . 2
d b (22) P (16) q (15) . 53
e a (5) c (3)- g (1) 9
f 1 (1) -t (14) - 15
g p (8) g (12) 20
h b (1) k (1) . n (10) 12
i i (7) 1 (4) ' 11
j i (10) q (1)~ ) ' 11
k - h (6) _ ‘ 8
1 i (13) -3 (4) ' - ' 17
m n (13) w (5) - 18.
n h (5) m (12) u (7) ' 24
p b (9) d (8) g (3) q (23) - 43
q b (7) d (8) a (2) p (23) . 40
r h (1) n (8) t (1) : 10
s z (3) , 3
t f (15) r (1) . ' 16
u n (14) v (5) - ‘ 19
v u (10) w. (9) y (1) 20
W m (4) u (1) v (9) 14
y a (1) v (4) . 5
P s (7) x (1) . o . 8

EQLQL Letters ar 9, and z were not ‘identified by any teacher"
as confused with another letter. .

The researcher was curiogs‘about kinéergartén’students'
ability to write. 'The study was conducted a£‘the beginning
of the second semester. By Great Falls School-Distriqt
policy; kindergarten students are not given formal handwriting
‘ instruétion during the first semester. ‘

.Students were gsked to write the letter b like the
handwritten manuScript,‘cursivé, italic, and D'Neaiian

'style.models on Part I, _Studenté were’asked to write the
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letter d like the handwritten manhscript, cursive, italic,
and D'Nealian style models on Part II. (see Appendix B).

The letters b and giwere chosen, because b and Q were most

often identified by teachers as confusing to kindergarten

students.
Validii d Reliabili f the Matchi
Letter Stvles Test
Validi

A panel of judges (Dr. Elnora 01d Coyote, Ms. Alice
Hemphill, Ms. Marcia Folland) was asked to verify that
the handwritten letters ‘were repreéentativé 6f the models

(see Appendix B) .

Reliability
Reliébility.of the Matching Letter Styles Test was‘
determined by administering the teét twiée to a kindergarten
class (N=17) at Valley View School. in ﬂay,‘1983. Valley
View kindergarten‘studeﬁts'were tested on the.Matching
Letter Styles Test on May 16-17 and again on May 24-25,
1983. |
The déta were analyzed using the Spearman rank'cor:elapion.
The correlations for the indiGidual styles'wére: manuscript,
.8009, Q-Qalue = .bOOO; cursive, .6808, p value =.0026;
italic, .5974, p value =.01; D'Nealian, .6152, p value

=.008 (see Appendix B). The small N=17 or thelpossiblé
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corrgct score of loﬂmay have influencéd"thé results. The
-reliability of the Matching Letter Style Test was écceptable

for the purposes of this study.

Scoxing Procedure
Correét-responses for matching each of the styles,
manuécript, cursive, italic, . and D'Nealian to typeset,
were counted and entered on the data summary sheet (see

Appendix C).

Collecting and Recording Reading Data

Approximately oné week after administering the Matching
“Letter Styles test, at a time pre-arranged with the classroom
"teachers, reading data were épllecfed. Students, one by
one, sat facing the researchéf. Students were asked to
read (name orally)ithe 1etters'reproduced on flash cards. -

Data recofding sheets were printed 1istiné typeset
first, then the fbur‘handwrittén styles in twenty-four
orders (see Appendix D). Students' Bames had.been written
according to alphabetical class order at the top of fhé
recording shéets. Students were'assessed according to
the order -on the recordihg éheet.- The order of the handwritten
styles was réndomiy selected to miﬁimize the possible systematic
effect as the result of training.

-The ﬁrédedure below was followed for reading‘assessment.

1. One minute or less was'spent establishing rapport.
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2. One minute or less was spent giving‘directionsi
and allowing the .child practice to demonstrate understanding
~ of the directions.
| 3. The flash cards were shuffled three times.
4. Each letter was shown and five secohds'were allowed
for résponsei' -
5. Ppositive feedback was given for each correctly
naméd'lettef. No correction was given for misnamedilettérg,
The correct letter was not named when no responéé'was givéﬂ'
in'théltime allowed. - Self—cérrécted ;eéponsés wére 'considered
correct.
| 6. .Incorrect"and "no response” were recorded on the
data recording sheét (see Appendix D).‘ | |
7. Number'of corrgct responses for each of the styles

was'récérded on the summary sheet (see Appendix C).

DgSé;ip;ion of Flash Cards :

Fivé sets of flash cards were, reproduced with black
ink on 40# white card stock 4 x 6 inches. Handwritten
models were éonéisient in size énd weight to the one inch'
" x height Palatino Semi—Boidltypeset uéed by the company
of the adopted reading prograﬁ of Great falls'School District
#1. | \ , |
| Set #1: oné each oflthe small letters Q; 4, g, 1,
m, D, Pr 9y 4, and ¥y in Palatino Semi~-Bold typeset (see

Appendix A), x height of\one'inch.
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Set #2: one each of the small letters b, 4, g, 1,

\

m, h, P, 9 v, and y handwritten in manuscript, based on

Zaner-Bloser‘manuscript models (see Appenaix A), x height
.of one inch. |

Set #3: one each of the small 1ettefs b, 4, g, 1,
m, D, R, 9 Y, and y handwritten in cursive, based on the
_Palmef cupsive models.(sée Appendix A), ¥ height of one
inch; ' :’

Set #4: _one eaéh of thé sﬁall letters b, d, g, 1,
I, D, 2, 9, 4, and y handwritten in italic, based on the
italic print.models.of Alfred Fairbank (see Appendix A),
% height of one inch. K |

- Set #5: one each of the small letters b, 4, g, 1,

m, D, P, 9, 4, and ¥ haﬁdwritten’in D'Nealian, based on
D'Nealian manuscript ﬁodéls (see Appendix A), X heiéht
of one inch.

A paﬁgl of jﬁdges'(Dr. Elnoraﬂbld Coyote, Ms. Alice
Hemphili, Ms. Marcia Folland) verified that the héndwritten

1et£ers wereurepreséntative of the models (Appendix B).

"Pilot Study
A pilot study was conducted to check the procedure,
the Matching Letter Styles Test and the flash cards, and

l4

the accuracy of the instruments.

In May, 1983, kindergarten students at Valley View:.

(N=17) and Sacajawea School (N=17) in Great Falls, Montana,
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were tested. The proéedure outlined in'thié Cﬁapter was
followed with one exéeptioh. The data for reading flash
cérds wefe not coilected by the'reséarcher. | o

Precautions were téken.to-assure the accuracy of the
_inst:umengé. Data from-the first testing of the Valley
View students were hand calcﬁlated uéing the one-factér
experiments with pepeated measurements formulé (Fergﬁson;
1981, 263, 318-320, Appendix E). Data were calculated
on the MSU computer using the Biomed statisicél package.
‘This precautioﬁ‘wds taken to‘iﬂsure tﬁe embloymen; of the
Proper computer prodram. ‘

From analysis of the-déta (see Appendix E) for the

Métching Letter Styles Test for the kindergarten students

- at Valley View, the following were shown: the mean scores

for matching italic style to typeset (8.889) and matching

manuscript style to typeset (8.778) were significantly -

higher than fhé'méan scores for matching D'Nealian style
’to‘typeset (8.056) and matching‘cursive style to typeset
(4.333). The .mean score for. matching D'Nealian style to
typeset'(8.056) was significantly higher than thgymean
score for matching cursive s£y1é to‘typeset((4.333). '

‘From the anélysis of the data for the Matching Letter

‘Styles Test (see Appendix E) for the kindergarten students -

at Sacajawea, the following were shown: the mean scores
for matching manuscript style to typeset (9.000) and for

matching italic style to typeset (8.529) were significantly
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higher than the mean scores for matching D'Neélian style

to typeset (7.824) and for matching cursive style to typeset

(4.059). The mean score for matching D'Nealian style to
typeset (7.824) was significantly higher_thah fhe,mean

score ‘for matching cursive étyle to typeéet (4.059).

2

From the analysis of the data for reading flash cards

(see Appendix F) for the students ‘at Valley View, the. following
weré shown; the mean scores'for\iéading‘D'Néalian style
(5.944), manuscript style (5.667), typeset style (5.556)
and italic style (5.444) were significantly higher than
the mean score fof reading cursive styie (1.222).

From the analysis of the data for reading flash.cards
(see Appendix E) for'the.students at Sacajawea the following

were shown: the mean scores for readiqg typeset (8.176)

and manuscript style (8.000) were significantiyvhigher.

‘than the mean scores for reading italic style (7.294) and
cursive style (2.176). The mean score for reading italic
style (7.294) was significantly.highef than the mean scbre
for reading cursive style (2.176). The mean score for
readiné'DfNeélian style  (7.765) was not statistically different
from the mean scores for reading italic style (7.294),
tfpéset (8.176), and manuscript style (8.000). .

From the analysis.of the data to compare readihg letters

-in the four styles and matching the same four styles to

typeset (see Appendii F) for the students at Valley View -

it was shown that the mgan score for matching (7.514) was
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significantiy higher than the mean score for reéding (4.569).
For the students at Sacajawea. the mean score Eor ﬁatching
(7.353) was significantly,higher than the.mean score for .
reading (6.309). ‘ '

From the analysis of the data to compare the scores
of reading'letters handwritten‘in the four'stylés.and matching
the four styles to typeset (see Appendik E) for'stuéents
at Valley View, it was shown that the heap séores ﬁor'manuscript
style (7.222), italiclétyle (7.167), D'Nealién.style (7.000)
were significantly higher than the reading and matching
mean score for cursive style (2.778). For students at
Saéajawea, fhe reading and matchiné'méan score for manuscript
style (8.500) was significantly higher than tﬁe reading'l
‘aﬁd'matching mean.scoreé for italic style (7.912), D'Nealién
style {7.794), and cursive style (3.118). The reading
aqd matching mean scores for italic style (7.912) and D'Nealian
style (7.794) were significantly'higher than the reading
and matching mean score for cqrsiveystyle (3.118).

All data analyzed met the level of significance.

umm

Kinderéarten qhiléren enrolled in four classes in
different eleﬁentary échools in Great Falls, Montana, during -
.the 1983f84 school year'were asked to match typeset distractors
to sﬁall letters b, d, g, 1, ﬁ, n, Dy g,ig, and ¥ handwritten

in four styles using a Matching Letter Styles Test. Students
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'were asked to read (name orally) small lettefs b, Q,'g,'
l, m n, p, g, u, and y reproduced on flash cards. Five
sets of flash cards were used: Palatino typeset and handwritten
manuscript, cursive, italic; and D'Nealian. There were
four general questiéns to be answered: |

1. 'Is there a difference betwéen the kindefgérfen
students' scores for matching handwritten manuscript, cursivé,
italic, and DFNgalian lééter styles to typeset, as. measured
- by the Matching Letter.Styles Test? |

2. 1Is there a difference between kindergarten students'’
scores for reading typéset letters and handwritten letters
in manuséript; cursive, italic, and D'Nealian, as measured
by reading flash cards?

3. Are there main effect differences between kindergarten
students' reading and matching scores, as measured by the
Matéhing Letter Styles Test and reading from flashncards.,

4., Are there main effect éifferencés»betweén.kinderga;ten’
students' reading and matching,écoreS'for maﬁuscript, cursive,
italic,‘and D'Nealina, as measured by the Matching Letter
" Styles Test and rgading from flash cards.

A post—tést—only design for repeated measurement with
the independent variab;e of style, i.e. ﬁanuscript, cursive,
italic, D'Nealian was uséd{. Analysis of variance was employed
to determine if differences in scores were significant
at the .01 level. A post hoc analyéis was used to identify

differences. Incorrect responses by letter and style were
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tabulafed for analysis.
A pilot study was'conducted'to check the procedure,.
the Matchiﬁg Letter Styles Testland the flash cards, and

the accuracy of the instruments.

{
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CHAPTER IV
DISCUSSION OF RESULTS

Thé style of handwritihg to teach has been questioned
by educators for the past sevéral decades. Wilkinéon (1971)
expressed a relationship between reading-énd writing,’because
both are symbolic representétions.of speech. Studies to
discover what effect the style of handwriting taught had'
on reading performance prodgced conflicting results. Writers
of current bodks on teaching of languagé arts'concurred
that one of the réasons for teaching manuscript Qas that
it ﬁore nearly resembles the érint‘in books, so primary
children learn only one graphic representation qf the alphabet
for readiné and writing (Andersoh and Lapp, 1979; Coody _
~and Nelson, 1982; Dehéven, 1979; Hennings, 1982;’Marcus,‘
1977; Norton, 1980; Petty, Petty and Becking,1981; Rubin,
1975; Savage, 1977). | | |

The ability of young childrén to recoénize letters
in different styleé was challenged by Hay (1965).' Lehman
(1976) claimed that manuscript models did not sﬁpport thé
Roman typeset used for reading. ©No studies were found .
to indicate'that'the young child could recognize one style

of handwritten 1ettefs better than another,:dr that one
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styie of'handwriting more nearly resembles the print'in
books. |
The purpose of this.study was tO‘investigage: (a)

if there was a difference between kindergarten students'

scores for matching handwritten manuscript, cursive, italic.

or b'Nealian étyle letters to typeset, (b) if there was
a difference in kindergarfeﬁ students’ scores for reading
typeset letters and handwritten lettens,in'manuscript,
curéive, italic, o£ D'Nealian, (c) if there were main effect
diffeéences'bgtween kihdengarten students' reading and
matching scores, (d) if there were main effect differences
BetWeen kindepgarten students' readiné and matching scores
for'manuscript, cursi?e, italic or D'Nealian .style letters.

The.study was conducted-in the 1983-84 aéademic-yéar
with the.participafioﬁ.of sixty-nine  kindergarten students
from Lewis and Clark (N=18), Meadow Lark (N¥17), Sacajawea
(N=18), and Whittier (N=16) Schools. These four schools
were seleéted by drawing the namés from the names of the
‘sixteen elementary schools in Great Falls, Montana. o

A Matching Letter Styles Test.(see Apbendix B) was
administered in which children were ésked to seiect and
.imark, from four typeéet letters, the letterlthat was the
same as the handwritten letter. Manuscript, éursive, italic
and D'Nealian handwriting styles were dsed toAtest ﬁhe
letters b, d, g, 1, m,'g, s 9, U, and v. Items and the

distractors for the Matching Letter‘Styles.Test were selected
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from responses-to a questionnaire- (see Appendix B). (Recall

these letters were sélected by twenty—thtee kindergerten
-teachers who completed a questionnaire. The questionnaire
asked .the teachers tohidentify letters that, based on their
experience, kindergarten children Confusedfwith other 1ettets.)

Students were also‘asked.to read the same small letters
b, 4, g, 1, m, n, p, 49, u,.and vy from five sets of flash
cards ‘reproduced in typeset, and handwrltten in manuscrlpt,

cur51ve, italic and D' Nealian (see Appendix D).

A post—testjonly design for repeated measurement’ of

performance in matchiné and reading with the independent
variable of style wss used;. Analysis of variance was empioyed
’to determine if differences in scores were significant
‘at the- .01 level. A post hoc- ana1y51s was used when the
differences 1n scores showed 51gn1f1cance beyond the .01
level of acceptance. Incorrect responses by letter and
style were tabulated. |

. Students were asked to:write .the letter b and d like

the models of b and d handwritten in manuscript, cursive,

italic, and D'Nealian. (Recall the letters b and d were

selected based on the information from the questionnaire

completed by teachers (see Appendix B and Table 3, p. 42).

The number of letters written by the students like

the models was tabulated. Handwrittennletters were'censidered

to be visually like or unlike the model. Minor variations"

in size and degree of slant were disregarded. 'The sequence

¥
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of how the letter was formed was not considered;

Null Hypothesis 1

'In Null Hypothesis 1, it was stated that there would
be né difference between the kindergarten studenté' scores
fo; matching handwritten'manuscript,.cﬁfsive, italic_and
D'Nealian letter styles. to typesef, as measured by the
Matching Letter Styles Test'(see Table 4 and the samplé
test in Appendix B); The null hypdthésis waé rejected
at <.01 level (see Appendix F). There was a éighigicant
difference between the‘kindergarten students' scores for

matching handwfitten manuscript, cursive, italic, and D'Nealian

_letter styles to typeset, as measured by the Matching Letter

Styles Test.

Table 4
Mean Scores for Manuscript, CursiQe, Italic, and D'Nealian
Made by Kindergarten Students as Measured by

' the Matching Letter Styles Test

Schools

Lewis &. ‘ Meadow ’ Combined
Clark Lark .| Sacajawea | Whittier Scores
Style ((N=18) (N=17) (N=18) (N=16) (N=69)
Man. 7.500 8.118 7.444 7.750 7.696
’ ’ b]
‘cur. | 2.778 3.235 .| 3.222 3.437 3.159
Ita. 8,111 .’ 7.941 8.056 7.687 7.957
D'N. 6.778 7.176 7.222 7.250 7.101
p= . .000 .000 ) .000 .000 .000

Note. Maximum score = 10,
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From the post hoc_aﬁalysis (see Table 5),-it was‘shown,
-that students could match italic.(7.957) and manuscriptA'
. (7.696) style letters to typeset better tﬁan D'Nealian‘
(7:101) or cursive (3.159) style letters to’ typeset. ‘Students
could match D'Neélian style letters to éypeset better than

cursive style letters to typeset;

Table 5
Differences in Mean Scofeé for quuscript; Cursive, Italic, and
D'Nealian Made by Kindergarten Students as Measured

by the Matching Letter Styles'Tést

Schools
| Lewis & Meadow Combined
Clark Lark Sacajawea Whittier}] . Scores
(N=18) | (N=17) (N=18) : (N=16) (N=69)
S N U Pyl U . ,
" Ita. A2 Man. A Ita. A Man. A Ita. A
ot .
g Man. AB ‘| Ita. A .| Man. B Ita. A Man. A ,
D'N. B D'N. B D'N. B D'N. A D'N. B
{ Cur., C Cur. C Cur. C.° Cur. C Cur. C

ap, B, and C represent differences in mean scores.

When the mean scores of the individual schools were
examinéd, students scored lowest in matching cursive étyle
letters to typeset: -in all cases; Lewis apd Clark students
could match italic (8;111) Styie letters to typeset better -
than D'ﬁealian (6.778) and cursive (2.778) style letters
to typeset. These students could matchiD'Nealianfstyle
better to typeset than cursive étyle letters to tyéeset.

Students' mean scores for matching manuscript (7.500) style
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.letters to typeset were not s1gn1f1cantly different from
the scores for matchlng 1tallc or D'Nealian style letters
to typeset. | .

Students at Meadow Lark could ﬁatch manuscript (8.118)
and italic (7.941) style letters to typeset better'than;
D'Nealian (7.176) and cursive (3.235) style letters to
typeset. These students could match D'Nealian‘style letters
to typeset better than egrsive stfle.ietters to typeset.

Sacajawea‘students scored significantly higher wheh
matching italic (8.056) style letters to typeset,than when
matching manuscript (7.444), D'Nealian (7.222), and cursive
(3.222) style letters to typeset. However,: the mean scores
for matching manuscript and D'Nealian style’letters to
typeset were higher than the mean scores for matching cufsive
style letters to typeset. |

Mean scores for the students at-Whittier were significantly‘
highef for matching menuseript (7.750),'italic (7.687),
‘and D'Nealian (7.250) Style letters to typeset than their
mean ecores.for matching cursive style letters to typeset.

From the analysis of the data for the sixty-nine kinder-
garten students .tested, it was shown_that”there was no
significant difference in the scores for matching italic
(7.957) and manuscript (7f6§6) style letters to typeset.
-The studente matchedlitalic and mandecript style letters
better than D;Nealianv(7.101) or cursive (3.159) style

letters to typeset. The students matéhed D'Nealian style




LI

. 56
létters'bettef thaq cufsive style letters to typeset.
In all cases, studénts scored significantly lowerfwhen
métching cursive style letters than when matching manuscript,

- italic, or D'Nealian style letters to typeset.

Nu H t s'--2
In null Hypothesis 2, itlwas stated that there woula
be no differencé'between ;he'kindergarten students' séores
for reading typeset letters ana handwritten‘lettefs in
manuscript, cursive, italic, énd D'Nealian 1etters,.as
measured\by reading flash cards (see Table 6). The null

hypdthesis'was rejected at <.01 level (see Appendix F).

Table 6
Mean Scores for Manuscript, Cursive, Italic, D'Nealian,
and Typeset Made by Kindergarten Students

Reading Flash Cards

Schools -

Levis & . Meadow i ., Combined

Clark Lark Sacajawea| Whittier Scores
Style (N=18) ) (N=17) (N=18) - (N=26) {N=69)
Man., 6.667 5.353 4.611 5.187 5.{64
Cur. 1.778 " 1.176 .944 1.937 1.449
Ita. 6.4;4 4,882 4,944 5.125 5.362
D'N. 6.333 © 5.294 4.722 5.187 4,351
TYp. . 6,000 4.471 4.444 5.437 5.087
D= .000 .000 .000 ©.000 7 .000

Note. Maximum score = 10,

There was a significant difference between. the kindergarten

Pl
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~students' scores for reading typeset letters and handwritten
letters in manuscript, cursive, italic, ‘and D'Nealian letters,
as measured by reading flash cards. “From thé post hoc
analysis, it wasléhown students scored significantly higher
when regdiﬁg,typeset (5.087), italic (5.362), D'Nealian
(4.391), and manuscript (5.464) style 1etters‘tha_n.when
reading.éursive (i.449f style letters from flash cards

(see Table 7).

Table 7
Differences in Mean Scores for Manuscript, Cursive, Italic,
D'Nealian, and Typeset Made by Kindergarten

Students Reading Flash Cards

SCEQOIS
Lewis & l Meadow » Combined
Clark Lark sacajawea | Whittier Scores
(N=18) - (N=17) (N=18) (N=16) (N=69)
© Man. A& Man. A Ita. A Typ. A Man. A -
:_‘;' Ita. AB D'N. AB D'N. A D'N. A D'N. A
“ D'N. AB Ita. AB - Man. A Ita; A Ita. A
Typ. B Typ. B Typ. A Man. A ‘Typ. A
Cur. C - Cur., C Cur. B Cur. B Cur. B

apn, B, and C represent differences in mean scores.

When the mean scores of the students in. individual
schoolé were examined, studenfs scored lowest when reading
cursive style letters from flash cards in all cases. Students
at Lewis and Clark and Meadow‘Lark réad'manuscript (6.667
and 5.353) style better than typeset (6.000 aha 4.471)

from flash cards and could read typeset better than cursive
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(1.778. and 1.176)'style'from flash cards. By the mean

scores for reading flash cards, it was shown that students

did not read italic (6.444 and 4.882) and D'Nealian, (6.333

and 5.294) style significantly better than.manuscript style

or typeset.
By the mean scores for students at Sacajawea and Whittier,
listed respectively, it was shown that the students read

typeset (4.444 and 5.437), ménuscript (4.611 and 7.187),

D'Nealian k4.722 and 5.187), and italic (4.944 and 5.125)

style letters significantly better than cursive. (.944 and
. - i

1.937) style letters from flash cards:

When the data for feading flash cards by the sixty-nine .
kindergarten students were analyzed, students fead flash

cards handwritten in manuscript (5.464), italic (5.362),

D'Nealian (4.391), and in typeset (5.087) significantly
better than they read.fiash cards written in cursive (1.449)

letters.

Null Hypgthesié 3
In null Hypothesis 3, it was stafed that there would
be no main effect differences between kindefgarten students’
reading and matching'édores, aslmeasured by the Matching
| Letfer Styles Test and reading frém flash cards (see Table
"8). The null hypothésis was rejected'at <.01 level. There

were significant differences between kinhdergarten students'

reading and matching scores, as measured by the Matching.
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Letter Styles Test and reading from flash cards.

Table 8
Mean Scores for Manuscript, Cursive, Italic, and D'Nealian
Made by Kindergarten Students as Measured by
Reading Flash Cards and the

Matching Letter Styles Test

Reading Matching
Manuscript 5.464 7.696 6.580
Cursive 1.449 R 2.304
Italic 5.362 7957 6.659
D'Nealian 4.391 15301 6.246
4.417 6.478

Note. Maximum score = 10.

From the post hoc analysis, it was shown that the
mean score of 6.478 for matching handwritten manuscript,
cursive, italic, and D'Nealian letters to typeset was signif-
icantly higher than the mean score of 4.417 for reading
typeset and handwritten manuscript, cursive, italic and
D'Nealian style letters from flash cards.

In this study, students' mean scores indicated that
they were able to match handwritten manuscript, cursive,
italic and D'Nealian letters to typeset on the Matching
Letter Styles Test better than they could read handwritten
typeset and handwritten manuscript, cursive, italic and

D'Nealian style letters from flash cards.
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~Null B t is 4

In null Hypothesis 4, it was stated'that'theré would
be no m&in effect.differences between kindergarfen students’
réading and matching'meaﬁ scorés fér manusqript, cursive,
italic, and D'Nealian, as measured by the ﬂatdhing Letter
Styles Test and reading from flash'cards (see Table 9).
The null hypothesis was }ejected at <.01 level (see Appendix.
F). The;e were significént differences between kindergarten
students' reading and matchin mean scoreé for manuscribt,
cursive; ifaiic, and D;Nealian, as measured by the Mafching

Letter Styles Test and reading frbm flash cards.

Table 9
Differences in Mean Scores for Maﬁﬁscript, Cursive, Italic,
épd Q'Nealian Made by Kindergértéh Students as Measured
by\Reading Flash Cards and the

Matching Letter Styles Test

Italic A&
6,659
Manuscript A
6.580
D'Nealian A
6,246
Cursive B
2.304

Note. Maximum score = 10.
ap and' B represent differences in mean scores.

.In a post hoc analysis of the results (see Table 9),-

it was shown that stgdents could match and read italic
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(6.659), manuscript (6}580), and D'Nealian (6.246) style.

letters better than cursive (2.304) style létters wheﬁ

scores from the Matching Letter Styles Test and the scores
from reading flash cards were considered together.

While there was no apparent reason to pose an interaction

hypothesis, the computer program'did generated a‘p value -

of .1260 for interaction which was not statistically significan£

at the .01 level of aqceptance} If there was an interaction

between the styles and matching and reading, this'analysis‘

. did not disclose one.

On the Matqhing Letter Styles Test, Part I, students
were asked to write the letter b like the handwritten manu-
script,.éursive, italic and D'Nealian models. On Part
11, students_wefé asked to write the letter 4 like the

handwritten manuscript, cursive, itélic,'and D'Nealian
models (see Appéndix B).
No hypothesis was/formulated for writing the letters

b and d. The researcher was not certain that kindergarten

students could complete the task. Students, at the time

the data were collected, -had not been instructed in hand-

writing based on school board policy.
When the writing was analyzed, 44 sets of handwritten
letters were selected from the 69 samples. Sets of hand-

written letters were not selected: (a) if not all letters

L
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had been attempted, (b) if a student had written more than

one example, (c) if -the wrong letter/s were wfitten, (d) -

if none of the letters written were represéntative~of any
model. |

Frbm the 44 sets‘of lettérs selected,'handwritten
letters were judged’to be like the model if thefletter
yisually resembled the model. vNo,considerétion was given
to the gize, degree of slant, or if ‘the letter had beén
formed in correct stroke sequence. The results are recorded
(see Table 10) .
)

Table 10

Analysis of Letters (b and d) Written by Kindergarten
' students Judged to be'Like the Manuscript, Cﬁrsive,

Italic, and D'Nealian Models

Styles

Man. Cur. Tta. D'N. Chi Square p

Like the L :

Model b 43 14+ 42 41.  16.85 .00l
43 - 42 41 .054 .974

Like the , ' o

Model d 41 -8 43 33 24.86 ©.000

41 - 43 33 1.471 .4838

Note. Maximum score = 44.
- Indicates the score was not used in the test. .
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The' researcher questioned’if'there was a difference
in the number of.manuscript,'cursive, italic, and D'Nealian
letters the students were able to write like tﬁe model
b. The researcher used a Chi Square to determine if thére.
was a differénce between the scores of 43, 14L‘42, and
41 for manuscript, §ursive, italic, and D'Nealian, respectively.

The Chi Square = 16.86 with the p value = 009 for
the scores 43, 14, 42, 41 indicated there was a sigﬁificanée
| beyond the .01 1level. |

Following the discovery of.this difference the réééarcher
calculated another Chi Squa;e.for the scores of 43, 42,
41. This célcUlafion produced Chi Square = .654 with a
p value of .974. : |

The significance of the Chi square, for the scores
43, 14, 42, and 41 for manuscribt, cursive, italic, ahd
D'Neaiian,-respectively, éan 5e-acdounted for bf the low_'
score fpr cursive letter b. Students wrote the letter
b like the manuscript (43), italic (42), and D'Nealian-
(41’ model oflthe letfer b significanfly more times than

b like the cursive (14) model.

they wrote the letter

.The same procedure Qas-followed for fhe number of
manuscript, cursive, italic, aﬁd D'Nealian Iettérs d that
students wrote. From the 44 sets of letters selected,
“handwritten letfers were judged to be like the mbdel_if
the letter visually résembled the modei. No consideration

was given to the size, degree of slant, or if the letter
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had been fqrmed in corréct stroke sequence. The results‘
are recorded in Table ld.

The éalculation of the Chi Squafe for thé scores of
41, 8, 43, and 33 for mapuscript; cursive, italic, and
D'Nealian, respectiveiy, produced a,score of 24.86 with
_é b} vélue = <,01. THis indicated there was aAéigﬁificant
difference beyopd the .01 ievel between the scores fﬁr
the four stylés. :

The 'Chi Squafe for the scores 41, 43, and 33 ‘was célcu—
. latea. The Chi Squa?e = .054 with a p vélue‘='.974 for
the scores 41, 43, and 33 indicated no significant difference.A

. The significance of the Chi'Square; for the scores
41, 8, 43, and 33 for manuscript,,pursive, italic, and.
D'Nealian, respectively, can be accounted for by fhe low
score for cursive 1etterng. Sfudents wrote -the letter .
d like the manuscript (41), italic-(43$, and D'Nealian -
{33) model of the letter d significantly more_times than .

they wrote the letter 4 like the cursive (8) model.

A is_of M in ‘ Test Data
Kindergarten studeﬁts were asked fo'match typeset
distractors'to.small letters b, d, g, 1, m n; pr 9 U
and v héndwritten‘in four styles,using'a Matching Letter
Styles Test. The érrors:made by the sixfy—nine students
on tﬁe Matching Letter Styies Test (see Table 11) were

tabulated by letter and by handwriting style. Manuscript,
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cursive, italic, and D'Nealian handwriting styles were

tested.

Table 11
Total Errors for Manuscript, Cursive, Italic, and
D'Nealian Made by Kindergarten Students as
Measured by the Matching Letter

Styles Test

Style

Letter ; Mén; Cur. Tta. D'N.~ Total
b 14 48 1 13 a8
d 23 25 9 13 70
g 45a 21 472 42 155
1 10 60 34 | 60a 1640
m 3 8 0 0 11¢
n 10 69a 6 5 90
p 15 62 5 26 108
q 28 60 16 27 131
u 3 59 8 9 79
v 1/ 60 2 2 71

Maximum score = 69.
AHighest incidence of error for the style.
Letter with the highest number of errors.
CLetter with the lowest number of errors.

On the Matching Letter Styles Test, students mismatched
the letter 1 more than any of the other letters tested.
Students made the fewest number of errors on the letter
m . Every student correctly matched the handwritten italic
and D'Nealian m to the typeset m. Every student incorrectly

matched the cursive n (see Table 12).
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Table 12
Typeset Distractor Errors for Handwritten Manuscript,
Cursive, Italic, and D'Nealian Letters Made
by Kindergarten Students as Measured by

the Matching Letter Styles Test

Hand- [ Style e ? 55,
Written
Letter Typeset
Tested Distractors Man. Cur. Tta. D'N.
b d 11 9 10 - 13
p 2 13 0 0
q 1 25 2 0
d P :| 2 2 5
b 22 16 5 4
q R 4 \i 2 4
q b 5 2 - =
q 36a - | 342 25
d 4 8 {557 7
P - 11 TS 10
|
1 | q 1 47 I | 2
i 8 5 31 -
5 1 il 2 63a
m w 2 6 0 -
n 1 - 0 -
u 0 0 0 0
h - 1 - 0
v - 0 - 0
n m 1 662 0 1
u 3 1 Fgd 0 1
h 6 1
p b 0 - 0 1
g 1 51 1 -
q 13 6 4 24
d - 4 - 1
q P 10 1 0 L
g 14 46 1 13
b 4 11 - 2
d - - 7 -
u h 3 1 0 -
w 0 we - -
v 0 1 0 1
m - 55 - 5
n - - 8 3
v u 2 10 1 2
w 0 37 0 0
y 5 13 0

Note. Maximum number of errors possible = 69.
AHighest incidence of error for the style.

0 Letter used as a distractor but no errors made.
- Not used as a distractor for this letter.
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The letters the students missed the most on the Métching
Styles Letters Test by styles were: Icuréive n (69), D'Nealian

L (60), italic g (47), and manuscript g (45). From the

distribution of the errors by distractors (see Table 12)-

. it was shown that the greatest indidence of errors by style

was}‘the typeset m for the cursive g_(66)0 the typeset

J for the D'Nealian } (58), the typeset g for the manuscript-

g (36), the typesef g for the italic g (34).
| The percentage the students incorrectly chose the
distractor, in relation to the number of times that distractor

could have been incorrectly chosen, is seen in Table 13.

Table 13
Percentage of Distractor Letter Errors Made by Kindergarten

Students as Measured by the Matching Letter Styles Test-.

" ‘Number of Percent

' Errors Distractor
Letter Errors * Possible. Chosen
| 74 : - 276 _ 26.8
q 231 1173 19.7
g 127 " 483 17.6
i 44 ‘ 276 : 15.9
d- 81 . : 828 9.8
b 72 S 759 9.5
w 45 - 483 9.3
P 71 . 1035, 6.9 .
‘n 12 ' 276 4.3
h 20 690 2.9 .
u " 20 . 759 2.6
v .5

2 S 414

In the Matching Letter Styles Test, students made
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the highest percentage of'error,(26.8%) in incbrrectly
choosing j. Students made. the lowest percernitage of error
(.5%)4in choosing y. The most used_distfactor Qn tﬁé Matching~
Letter Styles Test was (. The‘highest percentage of‘errdr
made.by thexstudents was not g.'.Typeset i, j and g'were
used 1eas£ as a distractor but did not receive the lowest
percehtage of error; 6f_these‘j received fhe highest percentage
of error. Fifty-eight chiidren of the 69 tested confused
the D'Nealian 1 for the typeset j.
¢ .
Aggljgig Qﬁ Errors on Reading Flash Cards
Kihdergarten students were‘asked-to read small letters
b, Q, g, 1, m, n, p, 94, u, and y reproduced on flash cards.
Five sets of flash cards were used: Palatino typeset and
handwritten in mahuscripf,.cursive,‘italic, and D'ﬁealiaﬁ
styles. E;rgrs by letter were tabulated for the sixty—nine
students (see Table 14),
| For each style, the greatest incidence of error made.
by thé stﬁdénts was: éursive n (68), typeset g (65), manuécript
1 (62), italic 1 (62), D'Nealian 1 (51). | |
Kindergarten students made the greatest number of
errors on the letter 1 and the least number of errors on
the letter m. The 6raer of errors from greatest to least

were: 1, g9, 4, 9, b, v, n, v, p, and m.
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Table 14
Frequency of No Response in Relation to the Number of Errors

Made by Kindergarten Students Reading Flash Cards

Style %

_ Letter 7:i§an: ¥ Cur. : Ita. D'N.h : T;pi,,__A VToté}ﬁ
NP T e 25 | 38 33 W TN Sag
d 45 65 41 49 48 248
g 56 56 38 37 45 222
| 62a 65 624 512 64 304b
m 10 21 8 10 9 58€
n 16 6ga 17 22 19 142
p 12 56 14 18 14 114
q 54 | 64 57 49 652 289
u 24 65 27 30 24 170
v 12 67 15 15 20 129

Note. Maximum number of errors = 69.

AHighest incidence of error for the style.
Letter with the highest number of errors.

Cletter with the lowest number of errors.

When the children were asked to name the letters from
flash cards, if the child did not name a letter in five
seconds, it was recorded as a "no response." There seemed
to be a relationship between the number of no responses
students gave to the number of incorrect responses (see
Table 15). The students had the highest total number of
no response (109) for the letter g. The no response given
by the students for the letter g accounted for 46.9% of
the errors made by kindergarten students reading g.

Students made the highest total number of errors (304)
when reading the letter 1. No response accounted for only
9.2% of the error. Although the kindergarten students

missed 1 more than any of the letters tested, only 9.2%

b
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of those errors was because the students did not respond

in the alloted time.

Table 15
Frequency of No Response in Relation to the Number of Errors

Made by Kindergarten Students Reading Flash Cards

Style Total
- No Total Per-

Letter Man. I Cur. l Ita. ’ D'N. l Typ. Response | Errors cent ;

b 6 29a 4 6 8 53 202 ZG.éA.
d 10 22 9 162a 14 71 248 28.6
g 302 27 122 11 292 109b 232 47.0
1 0 20 1 4 3 28 304 9.2
m 2 6 1 1 2 12¢ 58 20.7
n 2 5 4 8 7 26 142 18.3
P 5 27 5 11 5 53 114 46.5
q 13 26 9 8 12 68 289 2355
u 2 7 6 9 5 30 170 17.6
v 6 19 3 3 11 42 129 32.6

Note. Maximum number of no response = 69.
AHighest incidence of no response for the style.
bLetter with the highest total no response.
CLetter with the lowest total no response.

The letters which children misnamed for the letter
on the flash card were recorded and tabulated (see Table
16). The letter named instead of the letter on the flash
card is shown by letter style. Only the letters which

five or more of the sixty-nine students misnamed are shown

in the table. The highest incidence of error (158 times)
was students naming p for g.
Students named i for 1 a total of 138 times when reading

manuscript, italic, and typeset. Nineteen students named
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e when reading the cursive 1. Forty-four students named

J when reading the D'Nealian ].

Table 16
Letters Five or More Kindergarten Students Named

Incorrectly for the Letter on the Flash Card

Letter Number of Errors by Style 1
on the bt - TH R, P At WlE=
Flash Letter
_Card _ Said Man. Cur. Ita. D'N: Typ. Totals
b d 22 - 17 25 17 81
e - 8 - - - 8
p 6 - - - - 6
h - 5 - - - 5
d b 29 18 20 17 23 103
e - 6 - - - 6
g - 5 - - - 5
P - - 5 - 5
g P - 11 - . ] - 16
q - 5 - - 6 11
1 i 50 - 50 - 38 138
one 12 - 11 - 22 45
3 - - - 44 - 44
e - 19 - - - 19
g - 5 - - - 5
m 4 s - - - - -
n m - 57 - e ¢ 57
h 5 - 7 - 5 X7
p b - - - - 5 5
q p 23 10 32 29 42 158
g 6 10 - 5 - 21
nine - - 5 - - 5
u w - 38 - - - 38
n 8 - - 8 24
m - 13 9 - - 22
v n - 20 MLk o - 20
m - 10 - - - 10
u - 5 - - - 5
y - B - 5 - 5

Note. Maximum number = 69.
- Not misnamed by five or more students.

The highest incidence of error by the 69 students
for each of the styles was: the manuscript 1 named as

i (50 times), the cursive n named as m (57 times), the
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italic 1 named as i (50 times),’the D'Nealian ]l named as

i (44 times) and the typeset g named as p (42).

For the following styles and letters, no letter was

misnamed by five or more students: 'cursive and italic
[« ¥} manuécript{ cursive, italic, D'Nealian, and typeset
m, D'Nealian p, manuscript, cursive, italic, D'Nealian,

and typeset p, manuscript, italic, and D'Neélian V.

arison of Matchin nd Reading Data
Students made the highest‘number_of'errors on the
letter 1 when the errors of all the styles on both the
Matching Letter Styles Test and reading flash cards (see
Table 11, p. 65 and Table 14, p. 69) were conéidered.
Students made the lowest number of errors on the letter
m when the errors of all the stfles on botﬁ the Matching
Letter Styles Test and reading flash cards (sée Table 10,
'p. 62 and Table 13, p. 67) were considered. |
For cursive style, students madé the highest ntmber
of errors on g. Sixty-six of the sixty—nine stddents'chose
m from the dlstractors on the Matchlng Letter Styles Test.
Fifty-seven of the s1xty-n1ne students misnamed nasm
when reading flash cards.
For italic style, students made the highest number

of errors on g on the Matching Letter Styles Test. Students

made the highest number of errors on 1 on the reading flash

cards.
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~For D'Nealian style, studenta made the ﬁighest number
of errors on 1 on bdth the Matching Letfer'StyleslTest
.and reading flash cardé. Sixty-three bf.the169 students
chose j from the distractors'on the Matching Letter.Styles
Test. ‘Forty-four-éf the students named j when shown the

D'Nealian 1 on a flésh card.

Teachers' Pg;cgg;igg of anﬁusing Letters
The letters b, 4, 49, 1; m, n, p, 9, u, and y were
identified by kindergarten teachers, basgd on theif experience,
as beihé the letters’kindergagten>students'confuse. Below

is. a rank order .from the greatest (1) to the least (10)

number of times these letters were identified by teachers .

(see Table 17). ‘

On the Matching Letter Styles Test, students were
asked to select and mark, froﬁ four typeset letters, the
letter that‘was the same as théiletter handwritten in manu-

scfipt, cursive, italic, and D'Nealian style. The letters,

b, 4d, g, 1, m, n, pr 9, ¥, and ¥, identified by the teachers .

were tested. On Table 17, the rank order from the greatest

(1) to the least (10) missed letter for each style is shown.

Students were asked to read the same small'lettefs
identified by the teachers from flash cards. Sets of flash
" cards were reproduced: in typeset, handwritteﬁ in manuscript;
cursive, italic, and D'Nealian st?les, On Table 17, the

rank order from the greatest (1) to the least- (10). missed
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|- letter for each style is shown.

Table 17
of Letters Identified by Teachers and

Missed by Students

"Rank of Students' Errors

Matching Letter '
Styles Test Reading Flash Cards

Man. Cur.® Ita. D'N. Man. Cur. Ita. D'N, Typ.
g - n g 1 1 ‘n 1. 1 q.
q -1 1 g g v ~a -gq 1
q B
v
a u q q q - b d b g
d
p b b p a u g g b
1 a
d
b a a b b q u u u
1 g u a u P b n v
n g
v p n u n m n P n
u m p n p v p
v
m v v n p m m
m m m
.204 .102 ~ .357 .357 .306 .102 .000 .357 .000
.838 .91? .721  ,721 .760 ,919 1. .72y 1.
.567 .086 .067 .073 .009 .,213 .,030 .171 .061

.044 ,406 .427 .421 490  .277 .467 .319 .434

a Results from the Wilcoxon matched pairs signed rank test.
b Results from the Spearman coefficient of rank correlation.

BAfter the letters were listed in rank order, it did

not appear that the téachgrs ﬁad identified the letters
, that students most fréquently missed. The researcher used
a Wilcoxon matched pairs signed rank test and a Spearman

correlation test to determine if there were differences.
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The Wilcoxon matched pairs signed rank test was used

on fhe rank order, as shown ih'Table 17, to determine if
there were differepces between the number §f times these
letters were’identified by teachers as being letteré kinder-
garten students would confuse and the number of errors
'aétually made by the students on the Matéhiné Letter Styles

Test. The z scores of .204, ;102, .357; and .357 with

p values of .838, '.919, .721, and .721 for manuscript, .

cursive, italic, and D'Nealian styles (listed respectively)
did.not.reach the .05 level of significance. Teachers
could accurafely identify, according to .this test, the
1etters‘studenté would confuse.

‘The same test was used to determine if theré were

differences between the letters teachers' identified and

the number of errors made by thé students when reading
the letters from flash cards. The z scores of .306, .102,
.000, 0357, .000 with p values of .760, .919, 1.0, .721,

and 1.0 for manuscript, cursive, italic, D'Nealian handwriting

styles, and typeset (listed respectively) did not. reach

the .05 level of significance. According to this test,

teachers did accurately identify the letters studénts wbuld
miss.

When the rank order waé tested using the Spearman
correlation, the results were in conflict with the results
from the Wilcoxon:matched pairs signed rank.

The rank order, as shown on Table 17, was tested using

i}
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the Spearman correlation to determine if there were significant

differences between the number of times the letters tested

we;e identified by teachers as being letters kindergarten
students would confuse and the number of errors made by
tﬁe students on the Matching Letter Styles Test.

The scores from the calculation of the Spearman rank
order correlation were ;:= L567, .086, .067, and .073 with

p values of .044, .406, ,427,.and 2421 for manﬁscripti

cursive, italic, and D'Nealianthandwriting styles (listed

respectively). The rank order of lettérs as identified
by teachers was significantly different from the rank order
of the number of-errors madé by studénts when S£udeﬁts
wefe asked to match cursive; italic, and D'Nealian style

letters to typeset. The rank order of letters as identified

by teachers was not significantly different from the rank

order of the number of errors made by students when students

were gsked to match manuscript. |
The rank order, as shéwn:in Table 17, was tested to

determine if there were differences in the number of times

the letters were identified by .teachers ‘as being letters

kindergarten students would confuse and the number of errdrs

made by the students reading from flash cards. The scores

calculated using the Spéarman rank order correlation were

N )
'r = .009, .213, .030, .171, .061 with p values of..490,

.277, .467, .319, .434 for méhuscript, cursive, italic,

D'Nealian handwritten styles, and typeset (listed respect-
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ively). From the data, it was shown that the rank order

as identified by teachers was different from the rank order -

of the errors students madé when reading flash cards in
typeset and handwritten in manuscript, cursive, italic,
and D'Nealian styles. .

From the results of the analysis of the data using

the Spearman, it was shown' that the rank order of the leftefs'

tested as identified by teachers was different from the

rank order of the errors students made with the exception -

of the errors made-by.students matching manuscript style
to Eypeset."The L = .567 barely meets thé .564 required
for a significant association to exist in a positive direction
at the .05 level.

‘From the. results of the Spearman correlation to tegt
the rank order, as shown in Table 17, it was éhown that,
withlthe exception to the rank order of the-errors stuaents
made when matchiﬁg manuscript to typeset on the Matching
Letfer Styles Test, the rank oraer of the letfefs teachers
identified was differenf from the rank order of the letteré

students missed.

The low N=10 may account for the results of the tests

applied.

sSummary.
All hypotheses were rejected at <.01 level of signif-

?

icance. There was -a significant difference between the
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kindefgarten students' scores for matchiné handwritten
manuscribt, cursive, italic, and D'Nealian letter styles
-:to_typeseé,’as measured bf the Métching'Letter,Styles‘test.-

In the post hoc analysis of fhe data from the Matchind
Letter Styles Test, it was shown that studentsvscofed as
well when matching italic style to typeset as when matching
manuscript Sfyle to typeset. Thé students scored significantly

higher when matéhing manuscript and italic styles to typeset

than they did when matching D"Nealian or cursive éty1e

to typeset. Students' méan scores for matching D'Nealian
style to typeset were higher than their mean scores for

matching cursive style to typeset. Based on these data,

students were able to match manuscript and italic Styles

to typeset better‘than D'Nealién and cursive styles. Students

were able to match D'Nealian style to typeset better than

cursive style.: In all cases, students scored significantly
lower when matching cursive style letters than when matching
. manuscript, italic, or D'Nealian style letters to typéset,

There was a difference between kindergarten students'

scores for reading typeset letters and handwritten letters |

in manuscript, cursive, italic, and D'Nealian, as measured

- by reading flash cards.

In the post hoc analysis of the data . from reading-

flash cards, it was shown that mean scores of the students

for reading typeset, italic, D'Nealian, and manuscript

style letters were-significantly higher than their mean
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scores for reading cursi&e style letters.’ Based on these
data, students were’able to read;typéset, italic, D'Nealian,
and manuséript'sfyle letters equally well, but better than
letters written in cursive style. |
There Were main.effect diffe;ences_between kindergérten
students' reading aﬁd matching scorés,'as measured by the

Matching Letter Styles Test and reading from:fiash cards.

In the post hoc analysis, of the data from the Matching

Letter Styles Test and reading flash cards, it was shown.

that students were able to match typeset letters to'handwritten
letters better than they could read typeset and handwritten
letters from flash cards.

There were main effect differences between kindergarten
Istudents' reading and matching'scorés for mandscript, cursive,
italic, and D'Nealian as méasured'by the Mtching Letter
Styles Test and reading from flash. cards.

In the post hoc analysis, it was shown that whgn the
scores fbr reading aﬁd matchingkwere‘considered togethef
. students scored signif;cantly higher on manuscript, italic,

' and D'Nealian fhan-they did on cursive style.

"In all anaiyses, students scored significantly lower

wheh matching cursive style letters to typeéet and when
reading letters written in cursive style than they did
when matching.manuscript, italic and D'Nealian styie to
typeset or readiné letters in typéset.énd written.in manuscript;

italic and D'Nealian style.
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Students in this study wrote b and d like the man-
uscript, italic, -and D'Nealian models of b and d significantly

b and d like the cursive models.

‘more times than they wrote
Manuscript, italic, and D'Nealian were equally as easy
for the kinderéarten student t6 write.

From Ehe'analyses of the data from this stqdy, students
matchéd_handwritten-manuscript and italic style letters
Eo typeset equally wéll. studénts read typeset ana handwritten
maﬁuscript, italic, and D'Nealian style le;ters from flash
.cards equally well. Students produced handwritten letters
in manUScript; italic, and’D‘Nealian‘the same nuﬁber of
timeé like the models. ,

' These studénts could not match ﬁandwritten cursive
letters to typeset, read cursive letters from flash cards,

-or produce handwritten letters like the models of cursive

s

as well as the other styles tested.
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CHAPTER V
DISCUSSION AND SUMMARY

The author feels the selection of .a style of handwriting

 should be based on .sound instrucfional theory, the legibiity

and speed with which.the stylé can be written, and thel

ease with which the begihning reader cén associate typeset
and handwritten letters. Reading and writing are‘related
because both are used‘for wriften communicafion. Throughout
the literature, writers concurred that one of the reasons
for teaching manuscript was Eﬁat it‘more nearly resembled

the print in books; so, primary children who learn to write

manuscript learn only one graphic representation of the -

alphabet for reading ‘and writind. No‘studies were found
ts support the contention that manuscript more nearly resembled
the print in boqks for the ydung child. Tﬁe.purpose of
the.author of this study was'to investigate the ability

of kindergarten students to do the following: (a) to match

handwritten manuscript, cursive, italic, and D'Nealian °

style letters to typeset; (b) to read Eypesef‘letters and

handwritten manuscript, cursive, italic, and D'Nealian
style letters; (c) to invéstigatefthe_relationship‘of reading

to métching ability.
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In the research, the invéstigator attempted to identify
‘differences in the kindergartén students’ perforﬁancé for
the'styles of letters and in the ability to match and read.

In 1984} 69 students in four kindergarten classes
from different schools in Great Falls, Montana, were assessed.
The experimental brocedhreé of the 'study included asking-
the students to do the following: (a) to select and marky
from four Eypesgt'letteis, the lettég that was the same
as the handwritten 1e£tér in“mahuscript, cursive, italic,

ror D'Nealian style using a Matching Letter Styles Test;

b and d like the model of

(b) to write the‘small 1et£ers
manuscripf, éursive, italic, and D'Nealian st&les é and
. 4; and’(c)’to.read f;ash‘cardslrepﬁoduced in typeset and
handwrittén in manuscript, cursivg, italic,-and D'Nealian
étyles. o k

\There were four general hypotheses proposed. Ih'the
first hypothesis, it was stated that there would bé no
difference between the kindergarfén students' scores for
matcﬁing handwritten manuscript, cursive, italic and D'Nealian
: lettér'stylés to typeséf; as measured by the Matching Lettér'
’Styles Test. By a statistical analysis, it was shown that
these kindergarten students cbuld match manuscript ana
_italic style letters to fypeset better than D'Nealian and .
cursivgistyles{ Students could élso match D'Nealian style
letters better than they couid match cﬁrsive stylé lettérs

to typeset.
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According to the results of this study,‘kihdgergarten
students‘could match manuscript and italic letter styles-
to typéset equally well. The results of this'study:indicated
that for these kihdergaften students manuscript did not
resemble the print in books more than italic with regard
to matching'handwritfen étfles to typeset. |

In the second general hypothesis,‘it was stated that
there would be no difference between the kindergartén:studénts'
scores for‘reading typeseévletters-aﬂd hanéwritten letters,
as measured by reading from flash cards. By a statistical -
analysis, it was shown that kindergarten students could
read italic, D'N;alian,:panuscript and typeset style letters
better than curgive style letters.

According to the.reéults of thiS'study, stgdeﬁts'read
ifalic, D'Nealian, manuscript, and typeset_equally-well.
The results of this study indicated that for these students
‘manuscript'did nét seem to resemble the print in books
more‘thah'the other styles with regard to reading letters
from flash cardé‘

In the third general hypothesis, it was stated that
theré would be no main effect diffenence'ﬁetween‘kindergaften
students' reading and ﬁaéching scores, as measured by the
Matching Letter Styles’Test and reading ffom flash~cardsf
-Kindérgarten students in this study had scores significantly
higher for matching than for reading. |

An interpretation can be offered at this point regarding
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the third hypothesis. Matching is a visual discrimination

skill that children practice almost from birth. Verbal

recall comes much later in development. For-this reason,

it may be easier for kindergarten students to match letters
than to read letters because the student does not need
to recall the letter name for matchihg. |

In the fourth general hypbthesis, it was stated that

there would be no main effect difference between kindergarten

students' reading and matching scores for manuscript, cursive,

italic, and D'Nealian letter styles, as measured by the

Matching Letter Styles Test and feading from flash cards.
When reading and matching mean scores were considered toéether,
mean scores for italic, mahuséript,,énd D‘Nealian.styles
were significahtly higher than the meanlécore for. cursive
style. ’

Interaction was not significant at the level of accept-

ance. If there was an interaction between the styles.and"

matching qhdxreading, this analysis did not reveal one.
According to the results of this study, students matched
italic and manuscript styles to £ypeset equally well and
'students could read manuscripE, itélic,'D‘Nealian, and
typeset equally well. The results of this study indicated
that for the kindergarten_stﬁdents manuscript did not seem
to more nearly resemble the print in books with regard
to matching handwritten Stylelletters to typeset and reading

handwritten style letters from flash cards.
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When students were asked to write the b ané 4 like
the handwritten models, 97% of the the italic letters was
-considéred to be like the italic model, 95% of the‘mahuSCript
1etters was(considered to be like the manusc?ipt model,

84% of the D'Nealian 1étters_was conéidered to be like

the D'Nealian model and 25% of the cursive letters was

considered to be like the cursive model. Students reproduced
the manuscript, italic, and D'Nealian letter styles signficantly
more times like the model than they reproduced the cursive

letter style like the model.

In the analysis of the data, it was revealed -that .

kindergarten students scored significantly lower on cursive

style than on the other styles on all tests. Students
scored sigqificantly lower on matching cursive style to
typeset. Students scored significantly lower when reading
cursive style letters from flash cards. - Significantly
fewer students wroté-the-cursive.b and 4 like the model.

Significant differenées, in favor of manuscript, wére
no£ found for students' scores fér matching, reading, or
writing. Studeﬁfs were‘able to matéh manuscript and italic
style letters to typeset equally well; Students were able
-.to read manusér;pt; italic, D'Nealian, and typeset letters
equaliy'ﬁell from f£lash cards. Students wrote b and d
as'many times like the model whether writing manuscript,

italic, or D'Nealian. The analysis of the data in this

study indicated that manuscript did not seem to resemble
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the print in books any more than the other styies. ft
appeared that making a choice to teach manuscript cannot

be based on the resemblance of manuscript to ‘typeset.

Properties of Wri
If'the Style for beginning writing, excluding cursive,
cannot be selected on the basis of proViéing ah advantage
for learning to read the print in books, then other consider-
ations bear on the decision as to the the style of handwriting
"to be taught. A style of'writing might . then be chosen
based on the properties of writing. The author would like
to suggest that slant, integruption, uniformity, joining,
and simplicity are the relevant properties. "
Slant is the degfee the writing ieans from the vertical.
The faster,one writeslthe more the writing leans in the
direction of movement. Early experiments by Woodworth
and McAlliétet to discover the most natural lettet slant
‘for handwriting were prompted by reports from Germany and
France that cursive writing might'cause cu:vature ef the
spine and eyestrain in students (Dougherty, 1917) Wbodworth
(1899) and McAlllster (1900) concluded that the most natural
slant. for writing was between 5 and 15 degrees from the
vertical. |
| ~Interruption: in the natural flow of wrltlng is caused
when the pencil 1s lifted and must be rep031t10ned. Handwriting

.could be defined as the rhythmlc movement of the hand across
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the page leaving lines and figures that exprees ideas.
The rhythm is more natural and flowing when the letters

are formed with few interruptions. Each time the pencil

is lifted in the formatioh of a letter, a new movement b'

(stroke) is requited. Liftibg the pencil breaks tbe rhythm.
The writer must determine where in "outer space" to begin
tbe second stroke, as well as, in what direction to move. |

Uniformity in the width of the letters,.historically
based on'the width of the o, prevents confusion. Uniform
width gives the wtiter less to iearn and remember,when
forming the letters. The width of the letters should be
examined in styles of Writing'to determine if the letters
a, b, ¢, d, & 9r by ks 0, B/ g, L, S/ U, ¥, X, ¥, and
2z are the same width as the o.

J01n1ng letters results when speed prevents the lifting
of a penc11 or pen between letters. Not all letters need
to be.301ned, because there must be pauses in the movement
of writing to allow the hand to rest. The eye and hand’
need to be realigned for writing'to continue. The joining
of letters should be opt10na1 to the writer.

Slmp11c1ty of letter forms may be a key to 1eglb111ty,
as well as to writing. ‘In this study, the kindergarten
students scored significantly lower on cursive style w:iting
in all. tests. It is the author's opinion' that the_;ow
‘scores- might be "attributed to.the loops and'floutishes'

that confused the students when reading, matching and writing..
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‘The loops ahd fiourishes méylhave made theiletter forms
more difficult to produce. |
A discussion of the results'of this stﬁdy forfmandscript,
cursiye, italic and D'Nealian letter styles with reference

to the properties mentioned,foliqws.

Magugc:ipt'Hgnam;iting Style .

Authors of current books for teaching of lénguage
arts concur that one of the reasons for teaéhing manuscript
is that it more neafly resembles the print in books, so
primary childreﬁ learn only one graphic representétion
of the alphabet for reading and writing (Anderson and Lapp}'
1979; Coody and Nelsdn, 1982;-Dehavén} 1979; Hennings,
1982; Marcus, 1977; Noiton, 1980; Petty, Petty and Becking,
1981; Rubin, 1974; Savage 1977). Hay (1965) éhéllenged_
tﬁe-abiiity-of young children to recognize letters in diffeéeht
' styles. Manuscript models do(not support thg Roman typeset
used for reading, according to'Lehman'(1976).

Students in this study were able to match .italic and
_ manuscript style letters to‘typéset equélly well and better
than D'Nealian and cursive styles on‘the Matching Letter
Styles Test. When reading'frash.cérds, there was ﬁo diffe;ence
in the students' ability to read maﬁuscript, italic, aﬁd
1D'Nealian style, and typeset. Howevef, studehts.did not
read flash cards written in cursive styie as well.

When students were asked to write the letters'g'and
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d, 95% of the 44 samples was like the manuscriét model.

This may indicate that most kindergarten students can reproduce

the manuscrlpt letters.

In the results of thls study, it was indicated that

for the klnderga;ten students, manuscript styie writing
did not more nearly resemble the print- in books. Manuscript,
italic, and D'Nealian appeareéed to resemble the print in
books equally'when the data from reading.flash cards wete
considered. Manuscript and italic'appeared to resemble
the print in books equally when tue-data-from matching
the handwrltten letter to typeset using the Matchlng Letter

Styles Test were consldered

p . £ M ipt Stvl
Manuscript style is written vertically,. with uo slant.
Woodworth (1399) and McAlliste: concluded that the most
naturel slant for writing was between 5 and 15 degrees.
Manuscript style does not fit the'recommeuded slant. This
may cause manuscript to be more difficult to write.
Because the letters are formed by comblnlng c1rcles

and stralght llnes, penc11 lifts are requlred to produce

the letters. Each time the pencil is lifted in the formatlon _

of a letter, a new stroke is required. Lifting the pencil
breaks the rythmn. The writer must determine'where in
"outer space" to begin the second stroke, as well as, in

what direction to move. The interruption of movement required
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to write the manuscript letters may cause this style to
be more dlfflcult to write.

The letters in the panuscript style are based on the
width of the 9o and are uniform in width. The uniformity
of the manuscript letters may cause manuscript.to be less.
difficult to write:

The-small letters'in manuscript style wfiting.are'
not joined. Joining letters results.when speed prevents
the lifting of a pencil or pen between letters. 'Joining
is not optional to the writet; The lack of optional joining
may make manuscript style less desirable. .

| The manuscript letters are notdburdened with decorative
addltlons. The simplicity of the manuscript ietter forms
may have 1nf1uenced the oplnlon that manuscript more nearly'
resembled the prlnt in books. The simplicity of the manuscrlptAA
‘letters, may make manpscript 1ess-diffieult to write.

From the analysis of tte data in this study, it was
not shown that mahuscript more nearly resembled the print
in books\for the kindergarten student. The small number
of students sampled and the testing of only the'letters
b, d, g, 1, m, D, P Q¢ U, and v make flndlngs 1nconc1usive.
More resea:ch is needed. All the letters could be tested
E witﬁ a wider range‘of students to determine if manuscript
does more nearly resemble_thé_typeset. -

According to the properties of ﬁriting suggested by

the author, manuscript style mayjnot be the best writing
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style to teach. Consideration should be-given to child
'development. A more thorough examination is suggested

including all the capital and small letters.

Cursive Handwriting Style

Curéive, based on copperplate engraving, migﬁt be.
consideréd the }irst standardized style of héndwiiting
-in the United States. Cursive was introduced in fhe late
1800's in fesponse to the industrial'revolution.- Until
the introductioﬁ of manuécfipt in 1921, cursive was taught-
to all Students from the beginning. |

éursi&e, according to the resplts of this study wés
the hardest to match to typeset, the hardest to read, and
the hardeét to write by the kindergarten students in this
étudy. _Students had.siénificantly lower scores in cursive
on the Matching Letter Stylés Tgst and'reading flash cards.
Only 25% of the studentS»cpuld reproduce the letters b
and d 1ike_the ﬁodel. |

On the Matching Letter Style'Test, 48.8% of all the
errors was made when‘studénts matched cursive style to
typeset. Of the total errors made by’ the students on the
Matching Letter Styles Test, 20.4% was made . when students
matched D'Nealian style to typeset, 16.3% when students
matched manuscript style and 14.5% when students matched
‘italic stylé to typeset. ’

When reading from flash cards, studenES'maae\BI.S%
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.0of the total errors when reaaing cursive>styie 1ettefs,i”
Of the total error made when reading flash cards, -17.7%
was made when }eading mandécript style, 17.5% when reading
typeset, 16.5% when reading D'Nealian style, and 16.3%
when reading italic style.

On reéding flash éards, the largest percent of no
response was made with the cursive style. Of the 'total
no response to readiﬁg flash cards,'38.2%.was‘made with
cursive style, 19,5% was made with typeseé, 15.7% waélmaaé
with manuscript stYlg, 15.7% was made with D’Nealian style,
and 10.9% was made with italic styie;'

From the results of this study, cursive could not
be recommended as a style to teach young childrenh. Reading
and writing are the'graphic symbols used to express language.
Because the students scored significantly lower with the
cufsivé_in.all tests in this study, it would seem that
cursive writing might not enhance reading ability at the
,eérly sfages. "In addition, the inability of the students
to reproduce'the bursive b and 4 like‘tﬁe cursiée ﬁodel
might indicate that it would not be as suitable to teach
young children because if is more difficult to write.
It . is the opinion of the researcher that the loops and
flourishes of the cursive make it difficult to write as
well as read. Further study is recommended to determine
if it is in fact the ioops and floufiéﬁes that make cursive

more difficult to read, as well as write.
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p . F ¢ R

Cursive style is wriften'at'abéut 30 degrees slant.
WOodworth (1899) and McAllister concluded that,the~mdst
natural slant fdr writing was between 5 and 15 degrees
~from theivertical. Cursive style does not fit the recommended
slant. | | |

There are no inte;ruptions.in thé,movement when formihg
the cursive letters. Cursive small letters are made without
lifting the pencil. | |

The cursive small;letters are difficult to analyze
for unifofmity in width Becaﬁse of the entrances, or beéinning
strokes, aﬁd exits,.or ending Strokes. The letters lack
uniformity with regard to the width of the o. The éuthor
feels ascenders (the top porfion of'Ehé‘smalluléttér.thdt

b and 1) and

"extends above x height, as in the letters
descenders (the bottom portion of the small letter that
extends below the writing line, as in the letters g and

y) are disproportionately long. The loops of the asceﬁders

extending abbve the waistline and of the descenders extending -

'below'the Writing line are one and a half times x height.
Historically ascenders and ae§qenders were equal to, or
less than, x height. The lack of uniformity in the small
letter forms and the ascenders and descenéers may make
cursive style more difficult to write.

All letters are joined in cursive styles with the
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exception of the italic cursive style.~ Continuous joining -

of the letters in cursive style is not optional. There
are no_pausee in‘the,movement of writing to allow the hahd
to rest.ﬂ The continuous joining oleetters within words
may make cursive more difficult to write.

In the cufsive writing sfyle, loops, entrances, and
exits are‘edded to,the'basicrietter forms:- It is the author's

opinion that these additions may be confusing to young

children. To the young child, the loops may be ‘confused

for the letter itself. More research is needed to determine

to what_degree children are able to discern the loops on
the eursive style letéers from the letter. _

THe analyses of the data in this study did not support
feaching cursive to young-childrep. ‘To the kindergarten
students in this study, cursive sfyle was the hardest to
match to typeset, thefhardest to read, and fewer students
wrote the cursive,ietters b and d like the models. . This

1nd1cated that 1t was the hardest to wrlte. Cuqsive.should

be questioned even as a term1na1 wrltlng. Cursive style,

because of the loops and flourishes added to the basic

letter_forms,'is more difficult to write at any age.

The practice -of teaching a round, vertical, unjoined

manuscript- style in primary grades with a transition to
an elliptical, slanted, continuously joined cursive should
discontinued. Concerns have been voiced about teaching

chilaren two very different styles of writipg. Learning

Ll
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two different forms Eertainly reéuires time and the transition
may interfere wifh the development of children's ability
in wfitten compositioﬁ (DeHaven, 1979); Fairbank, 1979;
Hildreth, 1960; Lehman, 1976; Plattor and Woe;st;.ehofff 1967;
Robinson, 1980; Templin, 1960; Western, 1977).

| The author's conclusion, based on the results-bf_this
study, is that cursive is not an éppropriate'style,to,teach
to young children. To éliminate a,tran$ition, consider-
ation should be given to discontinuing the praétice of

teaching cursive style writing.

- Italic Handwriting Stvle

Italic was intfodhced‘about 1921 .by Margaret Wise,

“but the letter models were changed by the feacheré to the

manuscript-form.” In 1932, Alfred Fairbank developed italic
models for children based on the writihg‘of the 16th'cehtury.
Italic met with wide acceptance in Europe, but not until
the last twenty years has'it gainéd recognitioﬁ_in the-
United States. ‘ ‘

On the Matching Letter Sfyles Testé,ffom a possible
score of tén, students' mean score was 7.957 for matching
italic style letters to typeset. The scores for matching
tﬁe otﬁer styles to.tybeset were 7.696, 7.10;‘and 3.159
for'manuscript, D'Nealian and'cqrsive, respectively. Stuaents
could matéh'italic aﬁd manuscript style letfers'to typeset

better than they could match D'Nealian and cursive styles.
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¢
Students read italic, manuscript, D'Nealian style, and
_typeset bettér than éursivé style letters.

On both the Matching Letter Styles Eeét and-for‘réading
flash cards, sfudents made“tﬁe least percentage of errors
on italic style. The percentages of the‘total erfors-made
by the'students.on the Matching Letter Styles Test for
each of the styles were: italic,.14.5%; manuécript, 16,3%{
D'Nealian, 20.4%; curéive, 48.8%. .The percentages of the
total'erroxs made by tﬁé sfudents reading flash cards for

each of the styles were: italic, 16.3%; D'Nealian 16.5%;
typeset 17.5%; manuscript, 17.7%; cursive 31.5%.'

Students gave the i;ast percentage of no response’
; when reading the italic'ietters froﬁ'flash cards.i The
.pergentéges'of the no response madé by the students reading
flash .cards for each of the styles were: italic, i0.9%;
manuscript, 15.7%; D'Nealian, 15.7%; typeset, 19.5%, cursive,
'38.2%. | | (

The highest percentage of the létters reproduced like
_the models of b and d was in tﬁe italic letters. Ninety-
seven percent of tbe 44 letters written was judged’po be
like the model. The pefcéntages of letters judgedlfo bé.
-like the b and Q*for each of the styles weres italic,
97%; manuscript, 95%; D'Nealian, 84%; curSive,,ZS%;
Theré-were no;errofs for the italic m on the Matching

Letter Styles Test.

In the analysis of the data, it was revealed that




97
to the kindergarten studénts in this study, it appeared
that italic style letters ;esembled‘tyPSet, of print in
books, to the same degree that manuscript style lettérs

did.

Italic is written at the recoﬁmended slant of 5 to

15 degrees. -The natural slant for writing recommended
by Woodworth (1899) and McAllister (1900)'ma§ make italic

~ easier to write.

Writing italic does not require pencil lifts. ‘' According

to Fairbank (1979) the teaching of manuscript ignores the
lesson taught by Renaissance history, namely that the Roman
"letter (as the manuscript) i# one writtén with pen-1ifts
and that its fluent cquntefpart is italic. Italib e&olved
from a need for fast writing. The lack of interrﬁption
in the formation of the 1§tters.in italic style inting
may cause ;talic to be less difficult to write. |

The italic letters are based on the width of the g.

This is in part due to the fact that the italic is a classic

Jstyle which has been written for nearly 500 years. ~The
uniformity in the italic small letters may cause this style

to be less difficult to write.

Not all letters are joineg. Joining of letters within

words is optional. Joining may be developmental. The

author has observed skilled handwriting students are more
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likely to join than;students that are léss mature in the
skill of writing. |

The ita1ic letters are not burdened with decbpative_
additions. .There are no.loopé. The siﬁplicity of the
italic letter forms may make italic-style easier to write.

.According‘to the properties of writing suggested‘by
the author, italic stylé,appéars to be a viable a;térnative
to teaching manuécript in the early grades.” The terminal
italic cursive writing is a simplified form which does
not contain the loops and flourishes of other cursive stylés.
There is no transition from italic-print to italic cursive.
iFurther study might be done to vefify if the simpler form
of italic.cursive.wéuld be advantageoué as a terminal writing

style for the older student.

D'Nealian was developed by Donéld N. Tburbe; and published
bj Scott Foresman Company in 1978. The D'Nealian manuscript
letter forms for beginning‘writers are slightly oval and‘
élanted rather than roupd'and vgf£i§a1 as in the traditional
manuscript. Exits are added to these manuscript letters,

Students read the Dfﬁealian‘letters from flqsh'caras
- as well as they read manuscript, italic, and typesét.
Students read manuscript, italic, D'Nealian, and typeset
better than they read cursive. l

On the.Matching.Lgtter Styles Test, students scored
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significantly lower on D'Nealian than on manuscript‘and
italic. Students scored significaﬁtly higher on manuscripf}
italic, and D'Nealian than on cursive.

Wben studénts were asked to write b aﬁd d from the
D'Nealiaﬁ models;_41 of the 44 students wrote b like the
model. Thirty—three-of fhe 44'§tudents wrote the d like
the model. The D'Nealian d has an exit added that may

be ‘confusing for kindergarten students to write.

Properties of D'Nealjan Style

D'Nealian is slanted 15 degrees. This is consistent

with the recommendation of Woodworth (1899) and McAllister .

(1900). The slant of D'Nealian may make it easier to write.
There are few interruptions‘in the formation of the

D'Nealian sﬁall letters. The natural flow of writing-may

make D'Nealian easier to write. | | |
-D‘Nealian.shali manuscript letters are not uniform

in width. This may make the manuscript letters more difficult

to write. - If D'Nealian cursive were to be considered as

the terminal writing, it should be noted that the D'Nealian

cursive modéls on the back.df the text have twelve width
- groups ranging from'.65 to 1.9 cm. 'The lack of‘uniformity
in the width of the b'Nealian letter forms may make D'Nealian
more difficult to write. | ) |

D'Nealian manuscript .letters are not joined. Exits

are added to the manuscript letters, but the exits are
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_not‘added-for joining as is,normally the practice. D'Nealian
cursive writing follows the same patterns as all other
cur51ve wr1t1ng with the exception of italic cursive.
Continuous joining ‘is required between the letters within
a word. Joining is not'optional to the writer. The.continuous
joining‘of the D'ﬁealian cursive style may make D'Nealian
cursive more difficult to write.

It is the opinion of the:researcher:that the‘ekits
added to the D'Nealian manuscript_letters are confusing.
to the kindergarten student. Exits may distract from the
basic letter form‘for the young student'making it more "
" difficult for the students to distinguish the letter.:
In this stuoy, the high frequency of confueioa of tbe‘D!Nealian
letter )L for the letter j might be explained by the addition
of the exit on the,D'Nealian maqpscript 1. -Further research,
'using'all the letters rather than‘the ten chosen for this
study, is needed to determine if the exits are confusing.ﬂ

Accordlng to the propertles of - wr1t1ng suggested by
the author, D' Nealian style may not be the best. wrltlng‘
style to teach.. A more thoroqgh examlnatlon 1s'suggested'

including all the capital and small letters.

The letters b, d, g, 1, m, n, p, g, U, and y were

identified by kindergarten teachers, based on their experience,
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.as beling the letters kindergarten students confuse., In
looking at fhe rank order of 1etters that teachers identified
and the rank order of the actual errors students ‘made for
‘each style on' the Matchlng Letter Styles Test and when
reading flash cards, - a question was raised ‘in the mind
of the researcher. It did not appear that the teachers
had identified the letters that students most frequently
missed.’' In Chapter IV, the rank orders were statistically

analyzed, ueing the Wilcoxon matched pairs signed rank

'test and the Spearman rank correlation to determine if

there were differences. The results of the tests were
conflicting. ‘

The analysis of the results of the Wilcoxon'ﬁatched
pairs signedvrank test showed‘that teechers could accurately
identify the letters'students would?confuse.

The analysis of the results of the Spearmaﬁ correlation
test showed that, with the‘exceptioh of the rank order
_of the errors students made when matching manuscript:to

typeset on the Matching Letter Sryles’Test, the rank order

of the letters teachers identified was different from the -

rank order of the letters students missed.
The low N=10 may account for the results of the Eesfs
applied. No conclusions can be reached from:the conflicting

statistical analysis of the rank order. More research

is needed to conclude'if teachers can ideﬁtify letters

students confuse.
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'Eased'on their experience, teachers were askea to
identify the 1et£ers kindergarten students confused. The
questionnaire uéed to solicit these data (see.Appendix .
B) was printed in typeset, ‘This raised the éuestibn——wouid
teachers have iden?ified the same letters had the questionnaire
been presented in the handwriting styles? -

When the researcher was analyzing erroté, there appeared
to be an additional inconsistancy in'enrors-ghat was possibly
related to whether the ;tudents were ‘matching the handwritten
style to typeset or'reading from flasﬁ‘cérds.

A comparison of the'percentageslof-errorsvfor'the
letters receiving the highest number of errors on the Matching
Letter'Stylesltest to the perceﬁtages of the same errors
studenté-made on the réading.flash cards'tQ the percentages
of teachers that,idéntified those letters caused the author
to question: (a) if the features, the rouhd'or elliptical
-shapes, the entrances and éxits,'the loobs, the height,’
etc., may cause different letters in different styles to
be‘confusing to kindergarten students, (b) if the questionnaité,
printed in typeset, influenced the teachers' perception
of letters that confuse kindergarteﬁ Qtudents, and (c)
if matching handwritten letters to typeset produces different
results thaﬁ reading letters from flash cards.

On Table 18, the letters with the hi§hést frequency
of error forAegch style made by the students matching the

handwritten'style to typeset on the Matching-Letfér Styles
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test were compared to the errors on the same letter made
by the students reading flash cards.,
On the Matching Letter Styles Test, 52% of the students
mismatched ;he manuscript style g as the'typéset Qm When

réading the manuscript g from a flash card, 3% of the students

said g. Twelve of the 23 teachers surveyed, or 52%, identified .

g .as confused with g. The observation of the teachers

appeared to be accurate wheh students were matching manuscript

d. The observation of the teachers did not appear to be

accurate when students were reading manuscript g from

flash cards.

Table 18
Comparison of Reading Errors to Letters with the ﬁighest

Frequency of Error on the Matching Letter Styles Test

Letter Incorrect Frequency

Style ' Test Tested _  Response’ of Error
Manuscript Matching g - q 36
- - Reading g q 2
.Cursive Matching n m 66
' .Reading n m 57
Italic ‘ Matching g q . 34
C Reading g a 2
‘D'Nealian Matching 1 j 63
. Reading 1 j 44

Note. Maximum error = 69.
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- On the Matching Letter Styles Test, 96% of the students
mismatched the eursive n as the typeset m. When reeding
the cursiveln from a flash cards83% of the students said
m. Thirteen of the teachers surveyed, ot 56%, identified
h as confused With M. It did not appear thet teechers
were;pereeptive in predicting this error with regard to
cursive n. -

On the Matching-Letter Styles Test, 49% of the students
mismatched the italic g as the typeset g. When reading
the italic g from a flash card, 3% of the students said
d. _This error was.identified by 52% of the teachers surveyed.
The observation of the teachers appeared to be accurate
~when students were matching the italie g to typeset. The
qbsetvation-of.the teachers did not aépear to be aceurate
.when students were reading the italic g from flash cards.

On the Matching Letter Styles- Test, 92% of the students
mismatched the D'Neallan 1l as the typeset j. When readlng'
-the D'Nealian ) from a flash card,; 64% of the_studepts
said j. Of the teachers surveyed, 17% of the teachers
‘identified this error. The observation of the teachers
did not appear to be accurate With regard to the D'Nealian
L for matching the D Nealian 1 to typeset or for readlng
the D'Nealian 1 from flash cards. .

Similar results were found when the percentages of
errors for the 1etters reeeiving the highest number of

1
\

errors made by the students reading flash cards were compared
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"to.percentages of errors made on the same letter on the
lMatching Letter Styles Test and to the perceﬁtages of teachers
that identified those letters as cdnfusing.‘ | .
On Table 19 the Iettefs with the highest freqpéncy
of error for each stYle'que'by the studénts reading flash
cards are coméared to the errors on the same.leféer made

by the students matching. the handﬁritten étyle to typeset

-on the Matching Letter Styles Test.

Table 19
Cbmparison of Errors on the Matching Letter Styles Test
with the Highest Frequency of Error for

Reading Flash Cards

Letter Incorrect Frequency

Style Test Tested' .. Response of .Error
Manuscript Reading 1. i 50
‘Matching - 1 i - 8
Cursive Reading n m ’ 57
Matching n m ~ 66
Italic Reading 1 i : 50
. Matching 1 i 31
D'Nealian Reading 1 ;| - 44
Matching 1 j 63

-Note. Maximum error = 69.

When reading the manuscript 1 from a flash card, 72%
of the students misnamed' i. On the Matching Letter. Styles

Test, 12% of the students mismatched the manuscript style
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Ll with asfthe typeset i. Of the teachérs surveyeé,“57%
predicted this error. It appgared_that the observation
df_the‘tegchers may .not be accurate with fegard to the
manuscript J. |
When feading the cursive p from a flash éard, 83%
of the students misnamed m. .On the Matching Letter Styles
» Test, 96% of the students mismatched the cursive n with
the typéset m. Of.the teachers surveyed, 52% predicted
this error. It appeared that teacﬁéfs were not perceptive
in predicting the errors with regard t0‘cursive‘n.' |

When reading the italic 1 from flash cards, 72% of

the students in this study misnamed i. ©On the Matching

Letter Styies Test, 45% of the students mismatched the .

italic 1l with the typeset i. Of the teachers surveyed,

57% identified this error. It appeared that teachers were ,"

not perceptive in predicting this'errpr with:regard to
italiq 1. | |
‘When reading the D'Nealian )1 from flash cards, 64%
of the students . in this study misnamed j.. On the Maéchinq
' Letter Styles Test, 92% of_the'students mismatched the
D'Nealian 1<Wi£h the typeset j. .Of the teachers surveyed,

17% identified this error. It appeared that teachers were

not perceptive in pfedicting this error with regard to’

D'Nealian‘l. '
- The conflicting statistical analysis of the rank order

of the letters that teachers identified and the rank order

U
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'of-the_letters students missed raised questiohs in the
mind of the reéearcher.The_questions raised by fhelanalyéis
of teacher perception indiéates to the author the need
Lfor reseénch to eétablishr {(a) if the features of different
styles may cause différent letfers to be confuéing to kinder-
gafﬁen students,-(ﬁ) if'tYpeset or différené handwriting
styles influence teacheré"perception concerning the letters
'that would be confusing to kindergarten stﬁdents,'and (c)
if matching haﬁdwritten 1ettérs to typeset produces the

same results byllétter as reading from flash cards.

Bép_ulmgn_giif_emg_és
There appeared to be some academic and economic differences
betweeﬁ the students at,Méadow Lark and.the.studenté at
Whitter. Meadow Lark students in grades 4, 5, and 6 scored
'highest'of the sixtegn.elémentary schools on the Iowa Test:
of Basic Skills in the 1983—84.tests; Whittier students
in grades 4 and 6 (there was no fifth graaé at Whitter)
scored the lowest of the sixteen schools. .
Of the fouf schools in the study, the lowest~percentage
'of studénts ;eceiving free iunch of the sixteen schools
was at Meadohlark. " The highest percentage of students
receiving frée lunch was at Whittier. It would appear
that students from Meadow Lafk Schoél may come from a more
‘afflueht environment. | | |

From the results from the Matching Letter Styles Test,
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when those twohschools were compéred, it was shown that
kindergarten students at Meadow Lark received higher scores
for matching manuscript aﬁd italic style 1e£térs'to typesef'
than for D'Nealian and:cursive. Students' scores for matching
D'Nealian style.to typeset were'higher than scores for
matching cursive style to typeset. Kindeféarten students
‘at Whittier sdoréd higher on matching manuscript, italic
and D'Nealian style to typeset than on matching cursive-
style. | | -

Students with higher achievement and from a more affluent .
society may match D'Nealian style té typeset differentlyA.
than students with lower achievement and from a less affluent
society. The number of cases and inconclhsive.data to
support that the students were different in Meadow Lark
from the students in Whittier make it inappropriate to
draw'a conclusion. However, there is'an4fndication-that
furthef research is needed to determine if academic achieQementl
and economic status have a relationship to kindergarten
students' ability tozmatch Ietéers; It is possible that
sfudents from more affluent environments discrimiﬁate'letters
differently than students in lower economic environments.
The possibility may exist that students with higher achievement
ability discriminate letters differehtly'than students
with~lower achievement ability.

Wheh students from Meadow Lark and Whitter were compared
on reading flash cards, kindergarten studéﬁts at Meadow

¢

)




109

Lark read manuscript letters better than typeset and tybeset
better than cursive.style letters. The scores for reading
italic and D'Nealiaﬁ'style letters Were not statistically
different from the scores for_manuscript or;fér typeset.
Kindergartéh students -at Whiftier read typeset, manuscript,
italic, and D'Nealian style better than cursive étyle letters.

.Students from higher academic achievement levels and
more affluent environment-may percgivé letters differentiy.
Fu;ther research would be neéded to sugstahtiafé if there
are differences in the way’studentsﬂwith varying academic
abilities and environments are.able to read different lettef
styles. ‘ | '

It qqula be that different styles'of handwriting would
be more suitable for ceftainlpopulations depending bn the
background of the students. It éould be that discrimination
skills should be taught to some students prior to the intro-

duction of letters for reading and writing.

This)study should be repeated. ‘The,kindergartgn Studehts
that participated in the study may not have been representative
~ of the population. .

Models for manuscript based on Zaner-Bloser manuscribt
models, cursive based on Palmer CUréive models, italiq
based on Alfred Fairbank models, and D'Nealian based on

D'Nealian manuscript.modelél(Appendix A)‘were used in this

1
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study. There are slight differences in the ‘letter forms

for other cursive, manuscript, and italic modeis;' These

differenpes might influence the results. Further reseafch

is recommended using other cursive, manuscript, and italic

models.,

Only ‘the letters b, 4, g9, 1, m, n, p» Q,'g, and y -
were tested in )this study. These letters were selected
based 'on a questionnaire, ‘The questionnaire asked kindergarten

teachers to identify letters.kindergarten ‘students confused

based on, the teachers' experience. Further research is

recommended using all the small letters.

Students in this study were able to match handwritten

letters to  typeset better than they were able to read hand-"

written ;etters from_flash cards. Some questioné arise
as to why'this was ‘the case; Further research is recommended
to determine'why studepts are apparently able té match
handwritten’letteré to. typeset better than they are able
to read handwritten letters from typeset.

The author sugéested that'selebtinq a style of.writing
could be -determined by assessing the properties of handwriting
styles. These‘properties were arbitrarily,chosén based
on the experience of the author. The properties of writing
may need clearer definition and those propertiés should
~be tested for accuracy. 1In establishing the properties
as described in this study, the aﬁthor did not téke into

account the development.of the child. A quantative factor
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analysis needs to be devised that would meaeure the difficulty
of the writing and the difficult of the writing with regard
to maturation. | ' ' |

The author fee}s the cursive Small‘ietters may be
confusing to kindergarten students because of the loops
and floarishes added to the basic letter forms. The observation
was reported that the ascenders and descenders of the small
letters are dlsproportlonately long. Research. is needed
. to establish if the author's observations are accurate.

The author'feels the exits added to D'Nealian small
manuscript letters may have influenced the kindergarten
students' ablllty to match D' Neallan style letters to typeset.
Testing all the D' Neallan style letters with ex1ts against
the D' Neallan manuscript letters with the ex1ts removed\
‘ mlght help determlne if thlS observation was accuratef

The conflicting statlstlcal analysis of the rank order
of the letters that teachers identified and the rank order
of the letters students actually missed raised_these questiohs:
(a) if the features of different styles may cause different
letters to be confusing to kindergarten students, (b) if
- typeset or different handwriting styles influence teachers'
perception concerning the letters that would be confusing
to- kindergarten students, and (c) if matching handwritten
letters to typeset produces the same results by letter
as reading from flash cards. Further research-would be

needed to answer these questions.
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Students from higher academic achievement levels and

more affluent environments may perceive letters differently.
Further research would be needed to substantiate if there
are differences in the way students with varying acadenmic

abilities and environment perceive letters in various styles.

- Summary

The analyses of the data from this study suggests
that manuscript did not resemble the'prihtxin books more
than the other styles for the young -child. Students in
the study Qere able to match manuscript style no bettef
than they were able to match italic style to typeéet letters.
The students were able to read manuscript, italic, D'Nealian
style lettefsp'and typeset. letters equally.well. Therefore,
teaching manuscript because it.more nearly resembles the
print in books is not a legitimate reason for selecting
manuscript. I

Students in this study wrote b and d like the handwritten

manuscript, italic, and D'Nealian models of b and d signifi-

cantly more times than they wrote b and 4 like thé:cursive'

models. Manuscript, italic, and_D'Neéliaﬁ may be e@ually

as easy to write.

The evidence of this study suggests that cursive is”

not a good selection of a style of writing to teach to

the young child. The,kindergarten\students scored signi-

ficantl& lower on cursive style than on the other styles
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onlall tests.l Students scored signifiéantlf lower on matching
cursivé stYle_to typeset. :Students scored significantly'
.lower when reading cursive style letters ffom flésh cards.
Significantly fewer students wrote the cursivé:g and d
like the cursive model. |

| Thg research to support @eacﬁing manuscript, itdlic,
or D'Nealian handwritiﬁg is not conclusive. The author
'showéd by the anaiyses based on the properties of writing
that italic is the besf alternative. I£ is the author's
opinion, baséd.on this study, Gther research, experience,
and the review of the iiterature, that italié handwriting
style should receive serious consideration. TItalic handwriting
is eaéy to learn, easy to write, and easy to read. Because
"there is no:tpansition from italic print to italic cursive,
less time ié'needed and'there is no inté;rdptioh with the

development of children's ability in written communication.
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/xL E3 (: A o CE’“ __”wa ,<:“NM_
ST Rl
e 0 e Y Z abcdef q 8 S

dmno rs’ruvwxy’z

l
od

Models of Zaner-Bloser manuscript from Barbe, Walter B.,
Lucas, Virginia H., Hachney, Clinton W., & McAllister,
Constance. Creative Growth in Handwriting. (2nd ed.)
Columbus, Ohio: Zaner-Bloser, Inc., 1979.

Models of Palmer cursive from King, Fred M. Palmer Method
. Schaumburg, IL: The A. N. Palmer
Company., 1979.
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Aa Bb Cc Dd Ee Ff (g
HhIiJj Kk LI MmNn

Qo PpQqRrSs Tt Uu
Vv Ww Xx Yy Zz

Models of italic pr1nt from Stone, Charlotte & Fairbank,
Alfred.
Portland, OR: The Alcuin Press 1978.

Models of D! Neallan manuscript from Thurber, Donalcd N.
L)

- Palo Alto, CA: Scott, Foresman
and Company, 1978.

. abcdefghi ékhnno rstuvwxyz
ABCDEFGHIJ KLMNOPQRSTUVWXYZ

Models of Palatino typeset from Volk & Husley Mergenthaler.

VIP Typeface Catalog 2. New York: Van Nostrand Reinbold
Company, 1980
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MATCHING LETTER STYLES TEST

PART T

Iteﬁ
B
2.

13.
14.
15.
16.
17.
18.
19.
20.

Style -

cursive
D'Nealian
italic

D'Nealian

manuscript

D'Nealian
manuscript

italic

manuscript .

cursive
D'Nealian

cursive

‘D'Nealian

italic

cursive

italic

manuscript

italic
D'Nealian

italic

Letter

d

'—‘"5<E§O"U.QZJ|Q'UEKQ$::3©<E-‘U<

Distractors
d b q.
u Y

p q b
m v u
u w A
qa p d
m -u n
n h v
b g g
m v h
a b d
g p d
n m h
d g g
g p d
a b‘ da
w o m -n
w oy u
m - h v
i d 1

L.g < gD QB E QB2 RS TAND QLT
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MATCHING LETTER STYLES TEST

PART II

Item-

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.

" 16.
17.
18. .
19.
20.

Style

manﬁscript
D'Nealian
italic

manuscript

italic

" manuscript

italic
cursive
cursive
D'Nealian,
D'Nealian
italic
manuscript
cursive
D'Nealian
cursive
manuscript
manuscript
cursive

cursive

Letter

T =0 HQ U < b 3 o0+ B3 8 0 a0 e Qs

Distractors
h W u
g b. g
g q d
p b aq

‘g 4a b
d b p
h u m
n u m
u h v

3 4q
P qd
u h
b g
v y
q d
d -p-

1 g 1
p a. g
i q 1
b d q

R B =T T = T PR

B Lo L U Q'3 U 83 8 4 'n 't g <
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Years of teaching experience’ R :

Years of experience in kindergarten :

circle the letter/letters in each row that kindergarten
children, from your experience, tend to confuse with the’

. first letter in the row.

a | abcdefghijklmnopqrstuvwxyz
b abcdefghijklm110pqrstu§7wxyz
c abcdefghijklmnopqrstuvwxyz
d abcdefghijk‘lmn0pqrsz‘tuvw'xy"z
e abcdefghijklmnopqrstuvwxyz
f | abcdefghijklmnopqrstuvwxyz
g 'abcdeféhijklmno;iqrstuvw‘xyz
h abcdefghijklmnopqrstuvwxyz




i o

N< X § < € 0 = 07T 0 8 B =Kk
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abc defgh'ijklmnOqustuVWXy_z

a bcdefghjjkimnopqrstuvwxyz
abcdefghijklmnopqrstuvwxyz
abcdefghijklmnopqrstuvwxyz
abcdefghijklmnopqrstuvwxyz .
abcdefgh,ijklmn.opqr»stu'vwk'yz
abcdefghijklmnopqrstuvwxyz

~abcdefghijklmnopqrstuvwxyz

abcdefghijklmnopqrstuvwxyz
a bcdefghijklmnopqrstu\;wxyz

‘abcdefghijklmnopqrstuvwxyz
- abcdefghijklmnopqrstuvwxyz

abcdefghijklmnopqrstuvwxyz -
abcdefghijklmnopqrstuvwxyz
- a'bcdefghijkImnOqustuVWXyz
abcdefghijklmnopqrstuvwxyz
abcdefghijklmnopqrstuvwxyz
abédefghijklmnopqrstuvwx,yz
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MATCHING LETTER STYLES TEST

PART |
Name Date
Schoo! Teacher.
1. % d b q P 7. m u n
| VIiVvuy w s n h v
3 P P q b 8 9. b g 4
s 4w |l mvunlw m v h
5 V. u wyvy 11, q b . d
o| g qpd g | = g P d
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sl n|n mhwu|wv|mMm|w mnau
. q dgqp|u| v | wyuyv
15.%gpdq. vl m|mhv u
w| b ;.bd;zo./ i qlj

- ...'l"l.".....""..l..l.‘.'...U"..."“_.“.‘."...U""
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MATCHING LETTER STYLES TEST
PART I

Name N i Date

School 1bachef

1! Ulh wuav |2l n |l h umn

6. b dbpq 12. m. u hnm’




nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

,-dblpqv/%/"oz' lqup_ /Z -91 

f1b t|glejadpb|q =

lq 8b d|b |= Mn'KA.,.ﬂ/ -

CET
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I have compared the Zaner-Bloser manuscript,
Palmer cursive, D'Nealian manuscript, and
italic models to the letters written by
Betty Duvall on the flash cards and the
Matching Letter Styles Test and f£ind them to

be a satisfactory representation.

Zf// riarls. (/k/( ////(/ /’[/ /Célszg /ézﬂ;7

Dr. Elnora 0Old Coyote Date
Q- ¢ Joltand Congy 1993
First Grade Teacher Date/

Curriculum Coordinator Date
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TYFE CORR
CORRELATTON FOR VALLEY VIEW MATCHING |ETTER SI1YLES TEGT
CHANUSCREP 1) RR0K0KIO0ROK0OR SR KOO K KKK K K KKK KK XK KK K0 X K KKK KK K
CASES READ = 17
VAR [ARLE 1 2
MEAN ( 17)= 8,765 R.B74
STN NEV = 1.437 1,286
SKEWNFSS = -2,309 -1.662
KURTOSIS = 8,319 5,709
MAXTHUM = 10,00 10.00
MINTMIM = 4,000 54000
CORRELATTON= ,HBRY
P-VAIUF = L0000
SFEARMAN RANK CORRELAYTOHS!
CORRFLATION= L8009
F~VALUE = ,0000
CCURS TVE ) KOKKK KKK KKK KKK KK K KKK 3 K 50K 0K KK 30K KK K KoK 0K KK K K Ko
CASES READ = 17
VAR1AKLE 1 2
MEAN ( 17)= 4,353 4,706
STI NFV =" §.8618 1.649
SKEWNESS = ,5006 V720
KURTOSTS = 1,996 2.451
MAX [ MM 2 7,000 7.000
MINLKUN = 2,000 1,000
CORRELATION= ,7908
F-VAL UE = ,0000

SFEARMAN RANK LNDRREILATIONS®
CORRELATION= ,6808
F=VAl.UE = G =)
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CITAL L) KKK AR KKK KOKKOR R ROR AR CO NEAL T AN R OKOK K K KK K K 8K K K 4K % K % ¥ A

CASES REAN =

VARI1ARLE
MEAN (
STN NEV
SKEWNESS
KURTOSIS
MAX MM
MINLMLUM
CORRELATTUON=
F-VALUE =

17)=

H L W

SPEARMAN RANK
CORRELATTON=
F~-VALUE =

coRKEEATYPBR?FoR MAVCHING LEVTER STYLES
FOR FALTORS==-

1+
1 2
8.824 AT
9510 16966
= $3427 ~v1464
2.530 24175
10.00 10.00
7+.000 8.000
+ 993
11 00F" =1

CORRELATIUNS S
+ 5974
G AL S

MANUSCRIF [y

CURSIVE »

CASFES KEAN =

VARTARLE
MEAN (  17)=
STH IEY =
SREWNESS -
KURTOSIS
MAXTMUM
MINLHUM
CORRELAT N
F-VALUE -

SFEARMAN RANK

17
1 2
H4.000 7.824
1.414 1.425
-,2733 -1,286
57227 4,024
10,00 9,000
4,000 4,000
V5584
JAYE2E -1

LORRELATIUNS &

CORRELATION= L4152
F-VAlI.UE EI B 76w
VAL LEY VikW

TrALIe

» N'NEALTAN

KK KK K K K KK 0K KK K K K 0K KKK 1K K K K K R 5% K K 5K K 0K 3K K 0K 2K K F 8 K K K K K o K

CASES REAND = 43

VARTARLE 1 2
MEAN (  &68)= 7.48% /7+348
STn NEV = 2,289 2.933
SKEWNESS == H225 =~ 96208
KURTOSIS = 2.534 2,601
MAX MU = 10,00 10.00
MINIMUM 2,000 1.000
CORRELVAYINN=  ,9137

F-VALUE = 20000

SFEARMAN RANK CORRELAVTTONSS

CORRELATION=

F=VAL lIE

R

-,32943

= +1484E -1
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APPENDIX C




1| P

STUDENT

John
Jeff
.Kathleen
Kelly
Erin
Anna.
Jason
éhannon
Peter
Jesse

_ Scott
Bradley
.Timothy
.Jocelyn
Sandy
Rico
Qrent

Keith

137 !

LEWIS AND CLARK SCIlOOL

READING MATCHING
MAN., CUR. IT@. DfN. TYP.“- MAN. CﬁR. ITA, D'N.
7 1 8 6 6 8 1 8 8
7 0 6 5 5 7 3 9 6
8 2 8 6 6 . 7 3 8 8
7 3 7 9 6 9 2 7 7
73 6 6 7 9 3 10 7
4 1 5 4 4 5 3. 8 5
10 1 1 1 2 4 2
9 4 8 8 8 9 4 10 7
7 1 6 7 6 10 39 9
"7 3 6 5 6 9 2 9 6
9 2 8 -8 8 "9 3 10 9
5 1 7 6 6 6 2 5 5
7 2 g8 8 7 10 4 8 8
9 3 7 10 8 10 4 10 10
5 0 5 4 6 4 2 5 5
9 3 10 9 9 0 4 9 9
7 2 6 5 5 5 2 1 6
5 1 4 7 4 6 310 5




STUDENT

Shane
Dean
Ehren
Jenny
Tiffani
Kelli
Cory
Neal
Polly‘
Kyle
Ron
Rolly
Sydne
Ma;hew
Karyl
Christopher
Judd

READING
MAN, CUR.
4 1
7 0
4 1
6 2
9 3
4 1
4 1
6 0
. .

5 1
6 1
7 1
8 0
5 2
3 0
2 1
3 .1

ITA, D'N. TYP.

W o W W v

[

L= I e I . e -- e -, )
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O T S O P R TN SR

NN Y~

NN N S

~ o o,

MATCRING
MAN.

7 3

8 3

10 2

9 5

9 4

9 4

6 2

7 4

9 4

8 3

‘10 5

9 4

5 1

8 2

5 3

9 3

10 3

MEADOW LARK

CUR, ITA. D'N.

77
s 8
8 7

9 8
9 8
77
9 7
8 8
7 8
6 5

10 9
8
4 5
8 7
7 5
9 7

10 8
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SACAJAWEA
STUDENT READING ' MATCHING
v MAN. CUR. ITA.'D'N. TYP, MAN. CUR. ITA, D'N.

Willy . 3 1 3 5 4 7 4 8 8
Jessica 6 2 4 _\7 5 i 3 9 8
Martin 7 0 6" 4 4 8 3 8
Damon” 4 1 6 3 6 8 5 9 8
Michael 4 1 4 3 3 10 3 8 9
dennifer 7 -1 -8 7 6 . 6 4 8 6
Geri ‘8 2 9 10 8 7 3 9 9
Kevin 4 2 4’ 5‘ 4 ( 9 3 7 8
Seth ° 4 2 4 3 3 9 3 9 8
Mathew 3 1 3 2 4 7 3 8 6
Jason 6 1] 6 6 6 9 3 9 8
Lisa 5 0 9 9 6 . 8 4 7 6
Tracy 1 0 1 1 ' 1 5 2. 6 4
Jill 3 0 3 37 2 7 4 8 7
Kelcie 6 2 6 6 7 8 2 8 7
Seneca 4 0o 4 3 3 5 3 7 8
Christina 3 1 4 2 4 6 2 8 7
Michae‘l 5 1 ‘ 4 9 7




Ll it

)

STUDENT

Amy
vincent
Mark
Vanessa
Kenneth
Misty
Jackie
Melissa
Laura
Bradley
Debora
Gerald
Clarissa
Gleﬁwood
Dalles

Brian

READING
MAN.

7 3
10 2
8 2
7 3
1 5
2 2
7. 1
6 2
8 2
8 2
6 1
4 2
1 0
1 0
1 1
6 3

CUR.

ITA, D'N.
8 7
s 9
6 8
9 7
5 5
2 2
6 6
4 7
7 7
7 7
7 7
3 4
1 1
1 0
1

6 5
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TYP.

(S, I - SN -]

N

o W

10

MATCHING

MAN. CUR.
8 3

9 4

9 3

9 4

9 2

4 4

9 3

8 3
9 2

5 5

8" 3

6 2

7 4

7 3

7 s

5

WHITTIER

ITA.

[

D'N.

® N W s D W

@
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READING DATA
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Name Date
TYPEFACE
b b b b b ‘
a a a a d
g g g g g
1 1 1 1 1
n m m m m
n n n n n
p p P p p
q q q q q
u u u u u
\4 v \'4 v v
1
MATCHING LéTTER STYLES TEST
PART" I :
MANUSCKIPT CURSIVE ITALIC D'NEALIAN
1 3 2
10 8 4
12 14 6
17 15 16 11
18, 13
20 19
PART II
1 8 3 2
4 9 10
6 14 7 11
13 16 12 15
17 19
18 20




14,
15,
16.
17.
18,
19.

20.

21,
22,

T 23,

24,

143

ORDER OF PRESENTATION .

manuscfipt, cursive, italic, D'Nealian
cursive, italic, D'Nealian, manuscript
italic, D'Nealian, manuscript, cursive
D'Nealian, manﬁscript, cursive, italic

manuscript, italic, d'nealian, cursive

italic, D'Nealian, cursive, manuscript

D'Nealian, cursive, manuscript, italic
» ’ PL,

cursive, manuscript, italic, D'Nealian -

manuscript, D'Néalign, cursive, Italic
D'Nealian, cursive, italic, manuscript
cursive, ditalic, manuscript, D'Nealian
italic, manuscript, D'Nealian, cursive

manuscript, curéive; D'Nealian, italic

cursive, D'nealian, italic, manuscript

D'Nealian, italic, manuscript, cursive
italic, manuscript, cursfve, D'Nealian
manuscript, D'Nealian, italic, cursive
italic, cursive, manuscript, D'Nealian
cursive, manuscript, D'Nealian, italic
manuscript, italic, cursive, D'Nealian
italic, cursive, D'Nealian, manuscript
cursive,‘D'Nealian, manuscript, italic
D'Nealian, manuscript, italic, cursive

D'Nealian, italic, cursive, manuscript

LIt

e
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manuscript

italic

cursive

D'Nealian




L il

typeset
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TYPE VAL1
VALLEY VIEW MATCHING LETTFR SIYLES AULTIFPLE COMFARISORS
230K 2K KR NOR 5K 30K KK KK K 30K 0K 550K KOKOHOKOKOOK OK SCKOK HOK KK KKK XX K KK KK

IDENT HMEANS

2 A.333 A
4 BH.056 E
1 8.778 C
3 H.889 C

TRY N MFANS

] 18 B.778
25 018 4. 343
L o B e
4 18 8,006

OVERAL L 72 7+H14

ANALYSTS OF VARTANCE?S

SOURCE NF 8.8, .S, F-VAl UF F-VALUE
BLOCKS 17 80.24

TRIHUENTS i 200! 83.38 97 .54 +0000
ERROR 51 44.60 +8548

TOVAI 71 374.0
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TYPE SACM
SACAJAWEA MATCHING LETTER S1VLES HUI TIFLE COMPARL1SONS
3000 0KNN0OK KOK KKK KKK KKK N0OKOK K K K KK 30K KK 0K KKK K K KO0 K K K K KK

IDENT MFANS

2 4,059 A
4 7.824 R
R RS Tl C
T 9.000 C
TRY N  MEANS
] 17 9.000
2 ¢ LA 059"
3 R 12018529
4 17 7.824
OVERALI 68 17353

ANALYSIS OF VARIANCE:

SOURCF 113 S.8. .S, F-VAlLUFE P-VAlLUE
BLOCKS 16 65.03

TRTHMENTS 3 257.9 BRS5.96 119,?2 +0000
ERROR 48 34,42 W2 72Y2

TOTAL. 67 387.%5




TYFE VALR
VALLEY VTEW REANING
HOKACCKCCKOKKKOK K KKK K K KKK 50K KK K 30K K KKK HOK K AOKOKOKK KK K

IDENT MEFANS
v S
4 5.444

15 wYeaab
2 S.647
9 Y.944

TR N

1 18

7L G 2

I 1

4 18

.

OVERALL 90
ANALYSTS

SOURCE nF

BLOCKS 147

TRIKENTS 4

ERROR 68

TOVAI 89

MEANS .

5.556
S5.667
15222
5444
5.944
4.767

OF VARIARCF

S8,
3 B
285,2
131,2
688.1

149

MULTIPLE

7129
1.930

COMFARLSONS

F-VALUF

36.94

F-VALUE

+ 0000
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R>TYPE SACR
SACAJAWEA REANING JIATA WULTIFLE COMPARISONS
KKK KKK KK AOK KA OIONK K OK KK KK K K AR OKOK 0K KOk XOK K K K

IDENY MEANS

3 2.176 A
4 7.294 R
o R O X CR
2 8.000 c
1 B.176 C

TR N MEANS

1 L BLs

& AL s Q00

3 7O 176

4 17 7.294

I L AT
OVERALI 85 4682

ANAl YSTS OF VARIANCE

SOURCE nE S.5., M8 F-VALLUE F-VALlE
BLOCKS T a7 067

TRTHUFNTS 4 438.,9 109.7 106.5 +0000
ERROR 64 6H.91 1,030

TOTAI 84 572.
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One-factor Experiments with Repeated Measurements (Ferguson,
318, 263) ¢

Mean squares Expectation of mean squares

Subjects, s,*
Treatments, s.*
Interaction, s,*

g+ Cot
T2+ a4t + Rat
7 i o

[16.3] ROWS iﬁ:l—-’—
C P r. N
[16.4] COLUMNS b é% re:_1
R (‘H o N
K { I R l C I"
16.5] INTERACTION i X, 2= — ; i SRR g N
L1e.3] }_12' (;.I' R,_E_,I"+N
R ( rl‘z
[16.6] TOTAL O ch" o




Two-factor Experiments

285,

321):

with Repeated Measurements (Ferguson,
ROWS
A o I
(17.1] WCL 2 "N
COLUMNS
b oo N Lk
(1.2} nRL &' “*Z N
LAYERS
17.3) oY L"I-‘ -
e PRC 2 T TR
R X C INTERACTION
R C I R | C oz ' 71

fe ol Jant by
(17.4] =3 by e 9% ol T

R X L INTERAC1ION

] f( j l R ' ! 55 . 2
17.5 el B AR XV e R —
L1751 nC >d 2! Iea. alLC }-4 L. nikC bIRELT ]

C X L INTERACTION

[17.6] L é: \"‘ g, Ut s S e
nR g RN LR adh RGN
R X C X L INTERACTION
l R (_" L t ] Ij\ (“ : I-I‘ 1 : ] {13y 5
a2 2 ETa = gp X T~ e 2L T~ g 2 2 T
(17.7)
LS Pl inin Ty L St L
nCL SRR SEE = R N
WITHIN CELLS
(17.8 R R A 2T IR SR R P
) iy 2 e Ty B e e

TOTAL

(& ,
(179) ST S K=
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APPENDIX F




i e TR v
AOKOK K K XOKOK KOK K K

FLRST

CASE =
CASES READ

Ul LAl

7)) =

[REWIN
MLAN

FraGTuk
1T N
1 I &
20 18
L R
4 18

ANALYS LS OF
SOURCE

BLOCKS 1/
! 3

IRES L TUAL S0

Fave TOR

TIHNT
< i ey dr s
4 b 778
|, 7+ 300
3 B.0101

[ B s Ml I

ML
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X LEWLS & CLARKK  MAaTCHEING

1,000 | Q0 8. 000

1
MEAND
7 500
R 28
3 e

b+ 778
Vak TANCE
LHE o DL, 001

312.4 104 .1 Zé 00
6P 87 Ji0 BA

=iyl UL

AR KN A KK KKK A KA R

Ul il

OIRIoLS)
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Y E mMalim

AOK R KK OB OKOF A0OK KK OK K OK K 4 K Mk A Liw

EIRDT GahE =5 00 L

OO0

CALES READN = o
FOR VakIARLE 5
MEAN (€ 48)=  H.618

FACTOR un 1
TRT N MEAND

1 Hellts

2 32385

3 7,941

4 74176

NN N N

ANALYSH 1S OF VARTANUES

HOURCE Il 19 ¢ Bl B

BLOCKS 149 8506 U 19
1 LA e Wi

RESIDUAL 48 37,18 v 7745

FACTOR ~ 1

TLENT MESING
2  Bs235 [}
4 Sty /e It
AL ZeRak &
1"l 1 8 B

INETEY

e L CH L

7.000

F-UAL U

O R,

K KA AR KK KA YA

) L U

Q000
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TYFE $SACM
KO OKOK K KK K KK K OOK 4 KKK K K K K SACG JEbHE o e TR AOK AR AN RO K

FIRST CASE = 1.000 L.0GO /e Q0
CASES READ = 72

FOR VARTALLE L
MEAN  ( 72¥= 0 65,486

FALTOR 1
IRT N MEANS

1 14 7.444

2038 8 2

Vo o [ L e

T B I

ANALYSHTS OF VARTIANCE S
HOURCE L Sl faitre Fr-UALUE VAL UE
BLOCKS 17 42.74 PB4

1 264 87046 109,11 » 0000
RESTIUAL SLL a0 .8 7 y 3O 1Y

FACTOR 5 1

TOENT  MEANS

A
4y L2 H
1 7.444 It
L. 056 B

8]




FYHE WHITM

KOK KK A K HCOK XK OK AOKOK KK 5 KOK K0k X

FIRST CASE =

CASES KRE

FOR VART
MEAN (

FACTOR
TRT
1
2
3
4

ANALYSH TS
SOURCE
ELOCKS

1
RESTINUAL

FACTOR

LEBENT M
4 o
IR
v
L

-
/o

L+ QOO
ALl = 64

ARLE RS
64) =

1

N MEANS
ety - A
Lot s an 2
16 72+687
X R .4 )

OF VARIANCE !

I] F (; v t; ]
1% 99,44
4% &7.949

EAaNg
447 A
250 1

687 It

7%0 Iz
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WHITTIER HMAaTCHING

 EPRATITA]

.000

M:$He F VAL UE

4%, 41

AR KKK K F KR K WK ¥
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TYFE
KKK KKK K

MATCOM

MATCHING COMEINED SCORES OF FOL

FIRST CASE 1.000 1000 7,000

CABES READ = AL
FOR VARTIARLLE
MEAN ( 276)=

3
6478

FACTOR & 1
TRT N  MEANS

i &% 7 696

LI A 2 4 (ol

Jii6Y i s P

4 69w 7101

ANALYS TS
SOURCE
ELOCKS

1
RESTIUAL

OF
[
6o

3

204

VARTANCE
545
AP L
1040,

2291

VAl UE

314.1

FACTOR

TOENT  MEANS
20 e Y0Y
4 7.101
1 7,696 #
R AN 4

B

SOHOOLS KKK Kk

FeUAL UEF

s 0000
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IVFE LEWR

AKKOKRKKKKA ¥ LEWLS & CLARK WEATTNG kg g f0r & %

FIRST CASE 1000 5 000 4000

CASEYS READ 20
Uik L AL E A
QDO )= Y444

F O
MEAN (

Fral TOR 1
Ml A
& QOO
7

vt 18
1 |t He O/
2 R SR Nt
A 18 &6.444
i b AT SR

ANALYSTS
S0URCE LI
BLOCKS iR

1 4
FESTDUAI

OF VARTIANCE @

S M:. b
243 ,0 14, %0

2067 Pha b7 8é .17

6O

Ut

[ 404
poo I

& » B0

FACTOR = 1

TDENT  MEANS

2N DRA7Y
il 6,000 It
G383 R
g bHe 444 (I &
1IN R L

A

"
4
3

PO EEEEEFRE DS
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TYFE mMEALK

HOKOK KA KOO K AOK KKK KA KK MEATOW L ARK B @bl iNG Xk kAR KKK KKK A A KA

FERST, CAGE &1 1+000 e 000 4,000
CASES READ = 89

FOR VARIARILE 3
MEAN ¢ 83%)= 4,239

FACTOR & i
TRT N  MEANS

o (SR e

1 17 S T g

e : o7 l.176

3 17 74,882

4 17 0 s k94

ANALYS LTS UF VARLIANCE ?
SOURCE LiF S5 M-S F=-UALUE Fo Vel UE
BLOCKS V& 20 L2468

1 4 207.4 9189 30 AY s OO00
RESIDUAL &4 92.99 1 A5 A

FaCTOR : 1

LOENT  MEANS
A B el A
94,471 B
3 4,882 CH
4 5,294 CE
SRR 4
FIRST CALE = 1.,000 e Q00 8,000




dVRE  HALK
HOK K K K K 2K HOK K K OK KKK K

FIRST CASE 1,000

CASES READ ?0
FOR

VAR TARILE !
MEAN ( 2 E

90) =

FACTOR 2 1
TRT N MEANS

% 18 4.444

1 18 4.611

2 1t . D444

¥, 18 4,944

4 T AR d 2D

ANALYS TS OF
SOURCE I Bl S e
KLOCKS L2 20940

I 4 05,4
eSS T LAl 68 4,62

FACTUR = I

ETHEENT MEANS
i L2444 3
B 40444 ki
1 4,611 Is
4 4,722 1
3 4,944 It

UnR TANCE ¢
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SALAIAWEA

B.000

M:S,
e e
134)
e 8%

0

P AT NG

4,000

F VAL LI F
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Y

Y E WHITR
KK K K XK

k
KK KK HOK K K KK XK OK K K A % WHLTTIER

FIRST CASE = 1,000

2000

CASES. KE.AD = HO
FOR VARTIARLE 5
MEAN ¢ 80)= 4,57%

FACTOR = 1
TRT N MEANS

W Ll e Rt 43 7

1 R e S B g

ZAR T B e T

5 G A R i

4 e 16088 487

ANALYS TS OF
SOURCE: LF
BLOCKS 1%
1 4
PG LT al, GO

VAR LANCE $
B s M
374:0 o
140,0
107 ¢ 6 L

A

FACTOK e 1

LLENT ML AING
2 lis 9 37 )
9L e l8S I
Lo B k87 I
IR 18 5 B I3
i S a37 I:
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REATHING

ISR ATATS]
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IYFE READCOM
KOKKKAKKKOKKORK KKK KEADING COMBINED SCORES OF FOUR SCHOOLS  wko

FIRST - CASE = 71,000 9,000 4,000
CASES READ = 345

FOR VARTALLL 3
MEAN ¢ 340)= 4,551

FACTOR = 1L

TR N MEANS
o OHY e Q37
L &HY? D464
& Mty L 449
3 &Y ol TR, 1
4 &Y Sie 3Pl

ANALYSIS OF VARTIANCE !
SOURCE IF GeSy Mo F-UALLE WAL LUE
BLOCKS 68 1146, 16,86

1 4 835.3 208, 150.3 D000
RESIDUAL 272 377.9 1,389

FACTOR = 1

TOENT  MEANS

2l A49 A
e 0B7 It
e DO It
el It
Ge464 It

= G LT
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HOHOKK K XK

FIRST CASE = 1.000 1 000 4., 000
CASES READ = Wi

FOR VARIAULLE 3
MEAN ¢ S92)= %.447

FACTOR - L
TRT N MEANS
1 276 4,417
2 276 &.478
_ FACTOR =
FACTOR = “
FRcHo ) D B AN 3 IDENT  MEANS
1368 6.500 1 4.417
138 2,304 R
138 6.659 €
138  6.246

—

-+
~

E L .

FOR TREATMENT COMBINATIONS !
TRT N MEANS

49 5.464

a%  7.676 TLENT  MEANS

&Y L 449 S Ay

. g - o b ~ { 4

C) ‘) \5 ‘ | fl‘) ‘l, "\4Q

bY 5,362 6. %10

&9 7.9%7 " ladiogs

69 5591 ol

&9 a0

FACTOR e

O T B VI o S
(Sl

D PBPLILIISISE =

ANALYSIS OF VAKLANCE ! -
HOURCE LF DS M5, F-Ual L FrO g
1 | 086G IR W) 17236 , 0o
2 S 1831, 7 K o e 180 7 L D000
1 1524 & QR (- P | G457 1:90% B REYY))
RESIDUAL %44 1838, 3378
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MSUSTAT—=-BY R,E.LUND, CP-6 VERSION 2.20, SERIAL
COPYRIGHT 1983, MONTANA STATE UNIVERSITY, BOZEMAN, MT
PROGRAM DESIRED (OR HELP» NEWS, STOP*) = CSQ1- '

TESTS FIT OF SAMPLE D&TA TO HYPOTHESIZED MULTINOMIAL.
NUMBER OF CLASSES(K=2% T0 20)= 3
DEGREES OF FREEDOM (K-1%) =

INPUT HYPOTHESIZED PROPORTIbNS A SAMPLE COUNTS:
HO PROP: .333 .333 ,333 '
COUNTS : 43 42 41

CHISQ( 2)= «5384E-01

P~V AL UE =, .9769

RESTART WITH SAME CONTROL (YES OR NO*) = YES

HO PROP: .333 ,333 ,.333
COUNTS :141 43 33

CHI.SQ( 2)
p- VALUE

1.471
. 4838

TESTS FIT OF SAMPLE DATA TO HYPOTHESIZED MULTINOMIAL.
NUMBER OF CLASSES(K=2% T0 20)= 4
DEGREES OF FREEDOM (K-=1%) =

INPUT HYPOTHESIZED PROPORTIONS & SAMPLE COUNTS:
HO PROP: .25 .25 .25 .25

COUNTS : 43 14 42 41

CHISQ( 3)= 16.85

P=V ALUE = J1094E- O?

RESTART WITH SAME CONTROL (YES OR NO*) = YES

HO PROP: .25 .25 .25 .25
COUNTS : 41 8 43 33

r-c
~~

3)

24,85
0.000
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