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PREFACE 

This study was conducted during the 1968-69 school year in the 

Edith Bowen Teacher Education Laboratory School, Utah State University 
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study: Mr. Ivan Pedersen, fourth grade; Mr. Ralph Shy, fifth grade; 

and Mr. Thomas Taylor, sixth grade of the Edith Bowen school, and 

Mrs. Joyce Ringer, fourth grade; Mrs. Sylvia Robinson, fifth grade; 

and Mrs. Adele Cox, sixth grade of the North Park school. 
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Professors Evelyn Wiggins and Joan Bowden from the Department of 

Elementary Education faculty of the Utah State University; Mr. R. 
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Eyre Turner, graduate student from the University of Arizona EPIC 

Evaluation Center; and Salt Lake City School District elementary 

school teachers Mrs. Derilys R. Hill and Mrs. Dixie Maynard. 
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research director of the EPDA Study Project, Utah State University. 

Mr. Arneklev's assistance in preparing and analyzing the statistical 

design was invaluable. 
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Blecha, committee chairman for this study in the College of Education. 

The suggestions and encouragement offered by him have contributed 

greatly to the successful completion of this study. Other committee 
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ABSTRACT 

This study was designed to compare the speed and legibility of 

intermediate grade pupils' handwriting who have been instructed in the 

two different styles of handwriting, manuscript and cursive. 

The subjects chosen for the investigation consisted of 108 inter

mediate grade pupils--nine boys and nine girls from each intermediate 

grade in the Edith Bowen Teacher Education Laboratory School and from 

the North Park School, Cache County, Utah. Manuscript is the only 

style of handwriting taught in the Edith Bowen Laboratory School and 

the transition from manuscript to cursive handwriting is made in the 

third grade at the North Park School. Raw score data were obtained 

for the investigation from the Otis Quick-Scoring Mental Ability Test, 

Beta Test: Form A, and from samples of pupils' handwriting. 

An analysis of variance with a completely randomized design was 

used to determine if a difference existed in speed and legibility of 

handwriting, and in the time needed to read selections of pupils' 

handwriting. A product moment correlation coefficient matrix was used 

to measure the difference in criteria used for judging legibility. 

To measure significance, the Fisher's Zr transformation was used. 

Analysis of variance with a 2 x 2 factorial design was used to 

determine if a difference existed in speed and legibility of manu

script and cursive handwriting between boys and girls. Analysis of 

variance with a 2 x 3 factorial design was used to determine if a 

xi 
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difference existed in speed and legibility of manuscript and cursive 

handwriting among pupils in different grade levels and levels of 

intellectual ability. 

The study produced the following results: 

1. Intermediate grade pupils taught the manuscript form of hand

writing exclusively wrote as fast or faster than did pupils 

taught to make the transition from manuscript to cursive hand

writing. A significant difference in speed of handwriting 

favoring the manuscript style existed when pupils were 

instructed to "write as fast as you can." 

2. Handwriting written in the manuscript form was judged to be 

more legible. The difference, however, was not statistically 

significant. 

3. Alignment proved to be the criterion element having the most 

effect on legibility of both manuscript and cursive handwrit

ing. Three criterion elements, alignment, form, and spacing 

each counted for over 80 percent of the total variance in 

legibility. 

4. The time needed to read a selection written in the manuscript 

style, although not statistically significant, was less than 

that needed to read a selection written in the cursive style. 

5. Comparing speed and legibility of manuscript and cursive hand

writing with sex, the following conclusions were made: (a) 

Sex was not a significant factor in speed of handwriting. 

(b) A statistically significant difference favoring the 
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legibility of girls' handwriting over boys' handwriting 

existed. (c) The mean legibility scores obtained by both 

boys' and girls' manuscript handwriting, although not sta

tistically significant, was higher than scores obtained by 

boys' and girls' cursive handwriting. 

4. Comparing speed and legibility of manuscript and cursive 

handwriting by grade level and levels of intellectual abili

ties the following was concluded: (a) Statistically signifi

cant differences in speed of handwriting was found to exist 

between pupils enrolled in the fourth, fifth, and sixth grades, 

(b) Legibility of pupils' handwriting increased significantly 

as their grade level increased. (c) A statistically signifi

cant difference in speed of handwriting compared with levels 

of intellectual ability did not exist when instructions were 

to "write as well and as rapidly as you can." A statistically 

significant difference did exist when instructions were to 

write "as fast as you can." (d) Levels of intelligence did 

not affect legibility of pupils' handwriting in the inter

mediate grades to a statistically significant degree. 



CHAPTER I 

THE PROBLEM, LIMITATIONS, AND DEFINITIONS 
OF THE STUDY 

Introduction to the Problem 

Educators generally agree that handwriting is a skill which pro

vides the individual with a means of recording and communicating his 

thoughts. However, general agreement on how handwriting skills are 

best taught does not exist. Freeman (1965) reports that theorists 

are divided into three camps: those who would teach the cursive style 

of handwriting exclusively, those who would teach manuscript exclu

sively, and those who would teach manuscript handwriting during the 

first two or three years, and then change to cursive. He reports that 

approximately eighty-five percent of our elementary school pupils 

currently make the transfer from manuscript to cursive handwriting. 

A recent survey was conducted in four midwestern states to deter

mine the extent to which handwriting is emphasized in the public 

schools. Returns indicated that thirty percent of the schools had no 

formal handwriting program, fifty-nine percent had a minimum of fifty 

minutes of instruction per week, and nine percent merely required that 

some handwriting be taught (King 1961). 

Groff (1960) asked directors of elementary education in seventy-

two percent of the most populous metropolitan areas of the United 
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States to complete an open-ended questionnaire related to manuscript 

and cursive handwriting. From the responses he received, he concluded 

that the teaching of handwriting, be it manuscript or cursive, is based 

on public opinion rather than on research evidence. 

Since 1957, when sputnik was sent into orbit, educators in the 

United States have been forced to take a closer look at the curricular 

offerings of the public school. Since World War II, programs in 

arithmetic, science, social studies, and reading have undergone exten

sive change. Spelling, arithmetic, written English, notes, and organ

ization of ideas in all subject areas are all dependent upon handwriting. 

Because efficiency in many school learnings is dependent upon readable 

handwriting, one would suspect that this area of curriculum would also 

have changed extensively. 

However, as Templin states, "It appears almost as if educators 

are championing the 'Model T' in an age for jets" (Templin 1960). For 

in an era of efficiency and streamlining of science and automation, 

educators continue to bow to community pressure which requires them to 

use handwriting instructional methods that are cumbersome. The transi

tion from manuscript to cursive requires a duplication of teaching when 

a child is forced to learn one method of handwriting and is then forced 

to learn another. 

As Templin further points out, such a duality of learning and 

performance is almost unknown in the areas of reading and arithmetic 

where the first learnings are simply reinforced and broadened through 

subsequent training rather than altered and changed as in the area of 

handwriting. 
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It is generally recognized that manuscript writing is easier for 

a child to learn because of the simplicity of strokes involved. 

Patterns of child growth and development indicate that manuscript 

writing is more suited to the muscular and motor development of child

ren and can be learned with less strain than cursive. It is common 

knowledge that the large muscles are better developed than the small 

ones, and that hand-eye coordinations are not complete in the five-

to-seven year old. 

Proponents of manuscript style for beginning handwriting instruc

tion claim that such a practice serves as an advantage to children in 

writing composition, facilitating reading, and improving spelling. They 

reason that manuscript letter forms more nearly approximate the letter 

forms encountered by children in printed materials than do cursive 

letter forms, and having children produce the manuscript form of 

handwriting is mutually reinforcing. 

The advantages for beginning handwriting instruction using the 

manuscript style of letter forms are generally recognized and are 

sound. An equally defendable rational for the common practice of 

changing handwriting style from manuscript to cursive handwriting 

sometime between the second and fourth grades is lacking. If the 

child can write as legibly with as much speed using the manuscript 

style of writing as he can writing cursive, one might ask, "Why make 

the change?" 
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Statement of the Problem 

It was the purpose of this study to determine if there was a 

difference of speed and legibility of handwriting among pupils in the 

intermediate grades who have been instructed in the two different 

styles of handwriting. It is hoped that the data will be useful to 

school systems that are currently, and that in the future will be, 

evaluating the effectiveness of their handwriting programs. As a 

result of these evaluations, it is further hoped that future handwrit

ing programs will undergo improvement. 

Hypotheses to be Tested 

The following hypotheses, which ordered and provided direction to 

the study, were tested: 

1. No differences in speed of handwriting will exist in the 

intermediate grades between children who make the transition 

from manuscript to cursive handwriting in the third grade 

and those who are taught the manuscript form of handwriting 

exclusively throughout the elementary school: (1) when 

children write as well and as rapidly as they can, and (2) 

when they write as fast as they can. 

2. No differences in legibility of handwriting will exist in the 

intermediate grades between children who make the transition 

from manuscript to cursive handwriting in the third grade 

and those who are taught the manuscript form of handwriting 

exclusively throughout the elementary school. 
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3. No differences will exist in size of writing, intensity of 

pen or pencil line, slant of writing, alignment of letters, 

form of letters, or spacing, criteria for judging legibility 

of handwriting between intermediate grade pupils' specimens 

of handwriting written in the manuscript or cursive style. 

4. No differences will exist in the time it takes to read selec

tions written by pupils in the intermediate grades who have 

made the transition from manuscript to cursive handwriting 

in the third grade and pupils who have been taught the 

manuscript form of handwriting exclusively. 

5. No differences in speed and legibility of handwriting will 

exist among boys and girls who make the transition from 

manuscript to cursive handwriting in the third grade and those 

who are taught the manuscript form of handwriting exclusively 

throughout the elementary school. 

6. No differences will exist in speed and legibility of hand

writing among pupils in different grade levels and in dif

ferent levels of intellectual ability who make the transi

tion from manuscript to cursive handwriting in the third 

grade and those who are taught the manuscript form of 

handwriting exclusively throughout the elementary school. 

For each hypothesis the .05 level of significance was selected 

for rejecting the null hypothesis. 
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Limitations of the Problem 

This study was limited to an examination of samples of intermediate 

grade pupils' handwriting in the Edith Bowen Laboratory School at Utah 

State University in Logan, Utah, and the North Park Elementary School 

in the Cache County, Utah, school district. 

Since 1963, the manuscript form of handwriting has been the style 

of writing taught exclusively in the laboratory school. In the North 

Park School, the transition from manuscript to cursive writing is made 

during the first semester of the third grade. Comparisons of samples 

of children's handwriting was limited to pupils enrolled in grades 

4, 5, and 6. 

The data gathered were limited to the reliability and validity of 

the instruments used in this study and to the panel of jurors' ability 

to put the criteria and handwriting scales into application. 

Definition of Terms 

Cursive. The term cursive means "running" or "flowing." Cursive 

handwriting means the letters are connected. The expression "long 

hand" is sometimes used synonymously with cursive writing. 

Legibility. Perlson (1960) indicates that legibility means that 

a word can be recognized for the word the writer intended to put down. 

Hence, legibility means, "This writing can be read." 

Legibility, for the purpose of this study, will be defined in 

terms of quality of handwriting which considers the size of writing, 

the intensity of pen or pencil line, the slant of writing, the form 

of letters, the alignment of letters, and spacing. 
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Manuscript. Manuscript style writing, another name for print 

script, refers to writing in which each letter is separately formed, 

as in printer's type. 

Anderson (1965) summed up the major differences between cursive 

and manuscript style of handwriting. These differences are contrasted 

below. 

MANUSCRIPT CURSIVE 

Letters are made separately Letters are joined. 

Pencil is lifted at the end 
of each letter or stroke. 

Pencil is lifted at the end 
of each word. 

Letters are made with circles, 
parts of circles, and straight 
lines. 

Letters are made with over-
strokes, understrokes, connected 
strokes, and ovals. 

Letters closely resemble print Letters are unlike those on 
and are, therefore, legible and the printed page. 
easy to read. 

words. Space between letters 
is controlled by the shape of 
the letter. The I and the j 
are dotted and the J: crossed 
immediately after the vertical 
stroke is made. 

Letters are spaced to form Spacing between letters is 
controlled by the slant and 
manner of making connective 
strokes. The letters i and 
j are dotted and the t 
crossed after the completion 
of the word. 

Small letters and capitals are 
different except for c, o, s, 
p, v, w, x, and z. 

Small letters and capitals are 
different. 

Speed. The number of letters a pupil writes per minute. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

This review of literature is concerned with the following areas: 

(1) brief history of manuscript writing; (2) the question of teaching 

only manuscript or cursive or both; (3) a comparison of the speed of 

manuscript with that of cursive; (4) a comparison of the legibility of 

manuscript with that of cursive, including the effect size, intensity, 

slant, alignment, form, and spacing have on legibility; and finally, 

(5) the influence of age, sex, and intelligence on speed and legibility. 

Brief History of Manuscript Writing 

Manuscript handwriting is actually a return to fifteenth century 

Italian cursive writing. During the "Revival of Learning" in Europe, 

people found a renewed interest in reading and writing. This required 

individuals who knew how to do these things. Writing masters were 

highly prized—but scarce. The wandering scribes of former years were 

almost gone, so people resorted to "copy-books." Copper-plate reproduc

tion was the only suitable way known at that time to produce the number 

of "copy-books" required. At first, these copper-plate reproductions 

were very similar to the Italian cursive style of the day, but grad

ually changes crept in. The pens used became thinner and more pliable. 

Strokes changed and flourishes garnished the pages. Particularly, 

changes were made by joining the letters, elaborating the capitals, 
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slanting the writing, and curving the strokes. All of this took away 

from the initial simplicity and legibility of handwriting (Wise 1924). 

In the late 1800's, Miss M. M. Bridges, copying the handwriting 

of the fifteenth century scribes, developed a style that was the 

forerunner of our present-day manuscript handwriting. In 1899, she 

was persuaded by friends to publish a copy-book illustrating her style. 

However, her efforts were largely ignored by educators, except for the 

Parents' National Educational Union which adopted it for use with 

parents who were forced to instruct their children at home (Wise 1924). 

In 1913, Edward Johnston, an illuminator, spoke before a group of 

teachers and advocated a return to the Italic manuscript writing. His 

study of ancient manuscripts showed that the present-day style was a 

degraded form of handwriting as a result of the engravers' efforts with 

copper-plates. Also, he pointed out how this Italic manuscript hand

writing was tho accepted style for formal resolutions, documents, and 

diplomas, however, he suggested that primary grade children be first 

taught a simple Roman style, then gradually be moved into his Italic 

style (Enstrom 1964a). 

Two people in his audience were highly impressed, particularly 

with his latter point, and began adopting some of his suggestions. 

Grailey Hewitt and Miss S. A. Golds both began emphasizing simplifi

cation in handwriting. This idea caught on with other educators in 

England, especially as they saw in it a way to get better returns for 

their handwriting teaching efforts, and too, many had already tossed 
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out the curling capitals in favor of the simpler Roman ones (Wise 1924). 

As teachers began experimenting with a simplified Roman-style alphabet 

similar to book print, the name "manuscript" was attached to it (Enstrom 

1964a). Once it had successfully passed the experimental stages, and 

become permanently fixed as a part of the English school curriculum, 

it was expected to supplant cursive altogether (Hildreth 1960). 

In 1929, this manuscript style of handwriting was brought from 

England and simultaneously introduced into a few private and experi

mental schools in New York and Boston (Hildreth 1960, Wise 1924). At 

first, educators were cautious. They had made an earlier mistake in 

introducing vertical handwriting, and had uprooted and confused a 

whole generation of school children. Freeman (1936) discusses this 

when he tells how, at the end of the nineteenth century, vertical 

writing was proposed by physicians and investigators as being superior 

to cursive in that it reduced eyestrain and curvature of the spine 

based on the positioning of the body and the paper. This theory was 

widely adopted by millions, who made the change from cursive to verti

cal. After about two decades, further scientific evidence was produced, 

showing that the better body posture and paper placement could still 

be achieved with cursive, so vertical handwriting was no longer 

necessary. 

In view of this earlier "bad" experience, schools and educators 

here in America moved cautiously to accumulate enough scientific 

evidence to justify manuscript. By about 1930, approximately one 
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hundred schools were experimenting with it, and by 1946, about 90 

percent of all American schools were using it in the primary grades 

(Enstrom 1964a). By 1950, the trend to use manuscript had spread to 

near-universal proportions in American schools (Hildreth 1960). Most 

of this growth impetus came between 1935 and 1949 when it became the 

general practice to teach manuscript as the beginning form of hand

writing instruction, and then changing to cursive between the second 

half of second grade and the last half of fourth grade. This was the 

beginning, too, of our present-day two-track system: manuscript for 

primary grades, and cursive for upper grades (Herrick 1960b). Ori

ginally, there was no suggestion to change from manuscript to cursive, 

and manuscript was presumed to be the permanent hand. But once it had 

passed the experimental stage, and become widely adopted by various 

school systems, a transition to cursive was required in the later 

primary grades (Hildreth 1963). 

Manuscript, Cursive, or Both: Arguments 
for and Against Making a Change from 

Manuscript to Cursive 

Changing from manuscript to cursive is common in today's schools. 

Freeman (1958) conducted a study surveying various school districts in 

towns of 10,000 or more population. He concluded that most school 

districts make the change from manuscript to cursive in grade three, 

and others do so in grade two. Herrick (1960b) also learned that fewer 

than one in twenty-five schools teach either style exclusively. The 

"Teaching Handwriting" bulletin reports that in New York City, this 
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changeover from manuscript to cursive is standard practice, except for 

the physically immature, left-handed, slow learners, those with motor 

handicaps, and those who only have partial vision (Hildreth 1963). 

The reasons for making this change are as varied as the arguments 

against it. Groff (1960) sent questionnaires to directors of elemen

tary education in seventy-two of the most populous areas in the U. S. 

asking them why they made the change from manuscript to cursive. He 

concluded that this decision is based on tradition and not on research 

findings. Some of the educators' comments who supported the change 

were: "Public expectancy and teacher preparation probably are our 

main reasons. We doubt that there is a significant advantage in cur

sive writing. . (p. 97). "We are familiar with the research and 

agree with itI However, this community would not accept a change at 

this time" (p. 98). Hildreth (1960) states: 

Most teachers today assume that there is no alternative 
to changing over. As one supervisor expressed it, "Prejudice 
against continuation of manuscript in the upper grades is 
so deeply rooted that no change in attitude can possibly 
come about in our generation." (p. 6) 

The fact that this changeover is deeply rooted in American think

ing is shown by Enstrom (1964a, 1966) who claims that pupils will 

naturally tend to join the letters of manuscript into a primitive form 

of cursive. He believes if the teachers won't respond and teach 

children how to write cursive correctly, that they'll go to peers or 

parents and pick up undesirable habits. These claims by Enstrom are 

not supported by other investigators. Schnell and Burns (1963) dis

covered that a small percentage of college students taught cursive in 



elementary school made changes to a manuscript form of handwriting 

with regards to certain upper-case letter forms. Elaine Templin (1960) 

in researching her doctor's thesis, discovered that most males, once 

exposed to manuscript, will continue to use it as adults. 

The deep-rooted feelings toward changing from manuscript to cur

sive raises the question of when this change should take place. 

Enstrom (1960) believes cursive should be added as soon as possible 

so it won't interfere with the pupil's heavier writing load in the 

upper-elementary grades. He believes the child's ability to coordinate 

and his interest should be considered as factors in deciding when to 

make the addition of cursive to the handwriting curriculum. A child 

is ready for cursive when he begins asking to "really write." He 

recognizes that slow readers may have difficulty translating manu

script to cursive, yet still believes cursive should be added, but in 

a leisurely fashion so the child can still use manuscript as much as 

he desires. In fact, Enstrom believes manuscript should continue to 

be taught even after cursive is introduced, so as to maintain skill 

in it, for he reasons both styles are necessary in life. 

Washburne and Morphett (1958) differ from Enstrom on time to 

introduce cursive. Rather than as early as possible, they believe 

the later the better, up to junior high age. They state that manu

script should be completely mastered before cursive is attempted. 

They found that those children who changed too soon had poor cursive 

handwriting as well as inadequate mastery of the manuscript style. 
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They believe that this later change saves confusion as the handwriting 

coordinations are thoroughly established and automatic, and thus these 

established habits can't be broken down. 

However, many researchers disagree with Enstrom, Washburne, and 

Morphett. These people question making a change at all. Templin 

(1960, 1964), in her research, found that it is more difficult to 

master two styles of handwriting than to perfect one. She goes so 

far as to say that our handwriting "cripples" are a result of being 

changed from one style of handwriting to another. As Hildreth (1963) 

put it: 

Since the psychology of learning proves that first-learned 
skills tend to persist and to interfer with later-learned related 
skills, pupils must be thoroughly retaught and drilled in the 
new forms to prevent reversion to earlier forms and to offset 
interference of the earlier manuscript writing practice. The 
partially learned, hastily written cursive writing may break 
down or never really be perfected in the upper grades. (p. 332) 

Hildreth (1963) goes on to say that this psychological interference as 

a result of change is exhibited by children through their comments and 

behavior. This is true even if they have been successfully retrained 

in a short time. 

Other arguments presented by Hildreth (1963) include the follow

ing: 

A massive reteaching effort is required to "retool" primary 
grade handwriting just at the time children have gained con
siderable control over simple letter forms and are beginning 
to enjoy expressing their ideas in writing. After nearly 
three years or more of practice in simple, clear-cut letter 
forms they are required to learn a new style with different 
letter strokes and joined letters. There is no such thing 
as a natural transition from manuscript style writing to 
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cursive, because the letter strokes in the two styles are 
distinctly different for at least half of the letters. . . . 
Time that is needed in the middle and upper grades for im
provement in expressive writing and written work in the 
content studies must be given to drill to perfect the new 
writing habits. (p. 332) 

Only Cursive or Manuscript 

Herrick (1961) states that not everyone believes in teaching two 

styles, and that those who don't, want to teach all cursive, all 

manuscript, or all "italic." There is one thing these different groups 

agree on, though: two styles are nonsensical when one will do. The 

problem then faces us, which style shall we teach if only one is to be 

taught? Cole (1956) believes that cursive should be the only style 

receiving formal instruction because it is the form that will be used 

throughout life. Another argument similar to this is expressed by 

Herrick (1960-61). He states since some feel cursive is the most 

commonly accepted form of handwriting, that we are only wasting a 

child's time to teach him manuscript. 

Others recognize the need to know how to "print." Carter (1953) 

reports on the numerous life situations where manuscript ("print") 

is required: for librarians, nurses, engineers, architects, and all 

others who fill out applications and legal documents where legibility 

is essential. Early educators recognized this too, but those special

izing in cursive attempted to restrain manuscript to the primary grades. 

Their arguments were (Hildreth 1960, 1963): 

1. manuscript is slower for students in the upper grades and 
high school 
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2. manuscript is babyish and not "real" writing. 

3. manuscript won't be accepted as a legal signature. 

4. children taught only manuscript won't be able to read long
hand. 

5. upper grade teachers aren't familiar with methods of instruc
tion in manuscript. This hinders them in helping children 
develop rhythm and fluency. Too, there are few good teaching 
materials for instruction in the upper grades, and there 
are no training courses for teaching how to teach advanced 
writing in manuscript. 

But for these arguments against teaching manuscript, there are 

other arguments to refute them. Researchers like Hildreth (1960, 1963) 

and Templin (1964) differ with those who question the social and age 

status of manuscript, particularly parents who feel it is "babyish" 

and doesn't look educated. Hildreth believes it is unfortunate that 

parents feel this way, for they overlook the many advantages of manu

script, which she contends is as educated and mature as cursive. She 

points out that in some "smart-set" communities, manuscript is the badge 

of having gone to a private or high-class suburban school. Templin 

claims that it should have the same social status as cursive because 

there is nothing babyish about it. 

Others believe a manuscript signature is not legal. Washburne 

and Morphett (1958) asked local banks if they would accept a manuscript 

signature. They were told it did not matter what form the signature 

is in, it would be accepted once it was placed on file. Herrick (1960b) 

supports this, stating that a manuscript signature is legal in most 

states if it is the usual signature of the individual. 
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Another argument against manuscript is that if students are taught 

only manuscript, they won't be able to read cursive. Hildreth (1960) 

cites a study done in New York in which pupils in the fourth grade and 

above were tested in their ability to read long-hand done in a round, 

bold hand. This presented no problem to those who had been taught 

only manuscript. However, these same children had difficulty interpret

ing sharply slanted, hastily written sentences. Hildreth contends this 

latter is difficult for anyone to read. 

Washburne and Morphett (1958) ran a similar study to determine if 

children taught manuscript could read cursive. In this test, a man 

rated as in the median of the Ayres Handwriting Scale was asked to copy 

Test Six of the Iowa Silent Reading Test, Form A. It was photostati-

cally reproduced and given to children in the New Trier High School. 

The cursive writers showed a slight advantage in reading the sample as 

compared with the manuscript writers. This same test was repeated with 

a second group of children who had received a course in reading cur

sive in the fifth grade. This second group of eighth graders could 

read cursive equally well, whether they wrote cursive or only manu

script. 

A fourth argument against teaching only manuscript is that manu

script writing isn't as individualistic as cursive. Herrick (1960b) 

says, however, that there are many examples of individualistic and 

artistic manuscript handwriting both in England and America. Washburne 

and Morphett (1958), when questioned by the Winnetka Board of Education 
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as to the variability of manuscript handwriting, went so far as to put 

thirty to forty samples of junior high school manuscript writing 

around the room. This disposed of the question. 

Those who advocate teaching manuscript continue their arguments 

long after those opposed to it have run out. Teachers are highly 

in favor of it as it is easier to teach and children get good results 

with less effort. Also teachers find that boys have less difficulty 

managing it than they do cursive (Hildreth 1960). 

Perhaps one of the best arguments for manuscript comes from the 

similarity between it and the printed page. This similarity requires 

learning only one alphabet for both reading and writing, thus saving 

time and effort (Wise 1924, Hildreth 1960). This also improves a 

child's composition work. Herrick (1960-61, 1961) found that most 

schools making the change to manuscript in the primary grades observed 

an increase in the childrens story-writing as compared with their 

experiences with cursive. Carter (1953) also observed that in schools 

where the change from manuscript to cursive was made, teachers in third 

grades were dissatisfied. Their pupils' writing was poor, their ex

pression of thought on paper was slower, and the children were in 

fact losing expressional skills rather than gaining them. Kravitz 

(1959) also noted in one study that young children using manuscript 

wrote better compositions, used more words, and spelled more correctly. 

Another researcher supporting the idea of better spelling with manu

script handwriting was Wise (1924) who believed it improved spelling 

as ". . . the mental image of the written word is practically the same 
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as the printed form" (p. x). She also felt teachers have less difficulty 

interpreting the words, thus eliminating the chances of mistaking 

the pupils' spelling. 

Another argument in favor of manuscript, particularly with young 

children and the handicapped, was expressed by Wise (1924) when she 

stated that it reduces the strain on the immature muscles of fingers 

and arms, and is therefore less fatiguing. Herrick (1960b) found, too, 

that the symbols of manuscript (straight line, circle, and spacing 

forms) are more natural to the motor and eye-hand-arm coordinations of 

a young child. Bachmann and Law (1961) determined that manuscript 

was better for use with cerebral palsied children in terms of neurologi

cal "readiness." When manuscript was first introduced, educators found 

it better than cursive for non-English speaking children, slow learners, 

and the physically handicapped (Hildreth 1960) . 

A potpourri of other arguments in favor of manuscript include the 

following (Bachmann and Law 1961, Hendricks 1955): 

1. manuscript is easier to learn as it has only three basic 
strokes: straight lines, circles, and parts of circles. 

2. manuscript is more rhythmical to write. 

3. manuscript is more pleasing to read. 

4. manuscript is favored for the writing of poems, legends, names, 
and documents. 

With all of these comparisons of manuscript with cursive, the two 

major factors are speed and legibility. Which, if either, is faster, 

and which, if either, is more legible, and what factors influence 
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speed and legibility. The next three sections of this review of 

literature considers these two significant aspects of manuscript and 

cursive handwritings 

Comparisons of Speed of Manuscript with Cursive , 

Some authors question the importance of speed to handwriting. 

Templin (1958) made this statement after compiling data from question

naires sent to 454 adults: "The data concerning the amount of writing 

adults do by hand give one cause to wonder whether the need for speed 

in handwriting is as urgent as is sometimes depicted since the respond

ents to this survey appeared to average little more than one page of 

handwritten material a day" (p. 137). However, most researchers and 

educators place a good deal of importance on the speed at which an 

individual can write. Speed, in most cases, is determined by the 

number of letters written per minute. The Handwriting Committee for 

the 1926 yearbook of the Department of Superintendance of NEA included 

speed as one of its principal aims in teaching handwriting ("Hand

writing Thirty Years Ago" 1959). Enstrom (1964b, 1965) also recognized 

a need for speed. He states it is equally as important as legibility 

to handwriting efficiency, and believes one without the other is meaning

less. He supports this with his conclusion that legibility can disin

tegrate to scrawling under speed conditions, and so reasons speed is 

a significant factor of handwriting quality. 

Others, too, recognize the importance of speed to handwriting. 

In fact, this is one of the major arguments against teaching manuscript, 
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particularly in the upper elementary grades. Some educators and many 

parents believe manuscript is too slow, thinking it is slower than 

cursive for older children and adults especially. Herrick (1960b) 

cites several studies which concluded that manuscript was slower and 

more cramping or tension-producing than cursive. One of the reasons 

given was that the number of pauses tended to hinder the speed of 

manuscript. Herrick goes on to say, however, that there is no good 

way of measuring cramping or tension, so this is a poor argument. As 

for the number of pauses in manuscript, Hildreth (1958, 1960) conducted 

a study in 1945 among eighth graders. In this, pupils copied joined 

and unjoined strokes. She concluded from her results that making 

unjoined strokes (which means a pause in between strokes) is as fast or 

faster than making joined ones. 

Others who believe manuscript is slower than cursive present 

several different reasons. Cole (1956) believes that it is slower 

because it is written vertically and therefore is not as fast as cursive 

for right-handed people. Enstrom (1961), too, feels cursive can be 

written faster than manuscript. As he puts it: "Delaying the introduc

tion of cursive handwriting slows school progress in general because 

there is a mounting load of writing needs in the third and fourth 

grades" (p. 307). He believes that manuscript is too slow to be used 

for the increased amount of handwriting to be done in the upper 

elementary grades. Enstrom (1964b) supports this with one of his 

studies comparing cursive with manuscript among seventh and eighth 

graders. On a two-minute test, the manuscript writers had greater 
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speed than the cursive writers, and quality was similar. However, 

conducting a speed test over forty-five minutes produced the opposite 

results. Manuscript had no durability as evidenced by fatigue, poor 

quality, and reduced speed. Cursive, however, held up over this 

extended time. 

Foster also found that manuscript was not superior to cursive 

under speed conditions (Hildreth 1960, DeBoer 1961). In researching 

his doctor's thesis in 1957, he concluded that middle grade children 

who have changed from manuscript to cursive in grade three or later, 

write cursive faster than manuscript. He found that once cursive is 

introduced, its speed gradually increases and surpasses manuscript. 

There are other researchers who differ from Enstrom, Cole, and 

Foster, though. These people have conducted other studies showing 

manuscript as fast, or faster than cursive. Hildreth (1963) says that 

some manuscript writers are slower as a result of being "contaminated" 

with cursive at another time so they aren't drilled thoroughly enough 

to develop as much fluency as those using cursive. She believes with 

equal amounts of practice through the elementary grades, that manu

script will be as fast or faster than cursive. She found that "... 

upper graders who had always used manuscript style and did extensive 

expressive writing actually wrote faster than their classmates who 

had always used cursive style" (p. 331). 

Groff (1960) concluded from his studies of the works of Hildreth, 

Freeman, Kimmins, Washburne, and Morphett, and others, that manuscript 

is as fast as or faster than cursive with age groups ranging from eight 
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to adult. He states that there is stronger evidence to support the 

comparable speed of manuscript to cursive than there is evidence to 

refute it. Hildreth (1960) believes there is no significant rate dif

ference when experience and practice are comparable among upper-grade 

students. She believes the rate of handwriting depends more on the 

quality of instruction, the length of practice, and the individual 

traits of the writer than on the style of handwriting. 

Other studies showing that manuscript is as fast or faster than 

cursive have been conducted by Hendricks and Carter. Hendricks (1955) 

did extensive research in the Brookline schools. Tests were run in 

1948 and again in 1954. In both cases, manuscript came out ahead in 

speed. In fact, by the time children had reached the upper grades, 

their manuscript handwriting far exceeded any known standards for 

speed of cursive writing. In Carter's (1953) study, a committee was 

selected to compare the speed of manuscript with that of cursive 

because many teachers believed cursive was faster and were unsure about 

accepting manuscript as the form to be taught in their classrooms. 

After children were tested in various schools, the committee's conclu

sion was that manuscript was as fast or faster than cursive. 

Another interesting finding by Hildreth (1960) which may be a 

factor influencing speed, was that cursive covers more area than manu

script. She observed that a comparison of manuscript with cursive 

shows proportions of three to five inches, the cursive covering two 

inches more across a page than the manuscript. 



Other studies supporting manuscript for speed have been conducted 

in England, and by Voorhis, Washburne and Morphett. In England, a 

handwriting test using 15,000 elementary school children showed no 

significant speed difference between manuscript and cursive (Hildreth 

1960). Voorhis (1931) in another study, found manuscript faster than 

cursive. In this experiment entering first graders were divided into 

two groups, forty-nine were taught manuscript, and sixty-three of 

similar age, mental level, and social background were taught cursive. 

Neither group had any previous experience or instruction in handwriting. 

At the end of the school year, pupils writing manuscript wrote one 

letter more per minute than cursive writers. In extensive tests run 

by Washburne and Morphett (1958) the conclusions were that manuscript 

is as fast or faster than cursive. In one of their studies with 

seventh and eighth grade pupils, they compared students who had been 

taught only manuscript through elementary school, with those who had 

a traditional course in cursive. The results showed that students who 

had been trained in manuscript and used it consistently were faster 

or as fast as students who used cursive. 

In another test conducted by Washburne and Morphett (1958), various 

schools around the country were studied who taught only manuscript to 

determine if manuscript was a slower or faster method of handwriting 

at various age levels in comparison with the Ayres Handwriting Scale. 

For this they conducted a two-minute timed test. They found that from 

the second through sixth grades, the manuscript writers were behind 

the scale. Through the seventh and eighth grades, though, they 
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exceeded the Ayres standard for speed. The authors believe that the 

earlier grades are slower in manuscript because form is stressed more 

than speed, but they conclude speed will take care of itself. Support

ing this view are Harris and Rarick (1959) who also found that the 

speed of handwriting increases substantially at successive grade levels. 

Herrick (1960b) concluded that there is plenty of evidence to 

support both schools of thought on which is faster, manuscript or 

cursive. However, he noted that the quality of manuscript deteriorates 

more slowly than cursive under extreme increases in speed. Hendricks 

(1955) also noted this, especially at upper grade levels. Hildreth 

(1960) cites another study by George L. Thompson which supports this 

conclusion. 

From this review of literature regarding speed as a means of 

comparing manuscript with cursive, it can be seen that further research 

needs to be done. The length of the timed tests is a factor which 

needs considering, as well as the quality of handwriting under speed. 

Too, there are differing opinions regarding whether manuscript is 

faster than cursive with studies to support both points of view. The 

aspect of whether a pupil receives all manuscript or all cursive 

instruction still needs further comparison with a student who has been 

taught manuscript, then is changed to cursive at some time in school. 

There is little research in this area, indicating the need for more. 
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Comparisons of Legibility of 
Manuscript with Cursive 

Legibility is a major factor of handwriting skill. This is perhaps 

one point all educators will agree upon. Andersen (1965) believes 

that today it is the most important criteria for judging handwriting. 

Topetzes (1960), recognizing the importance of both speed and legibility, 

believes, however, that in the final analysis, good handwriting is 

best described in a qualitative rather than quantitative sense. 

McCalmont (1958) believes the purpose of writing is for reading, and 

therefore, in order to be good, writing must be easy to read. Carter 

(1953) agrees with this. She believes the main purpose of handwriting 

is to record ideas in a legible form. 

The importance of legibility can best be seen in dollars and cents. 

Booth (1956) claims that the Bell Telephone Company in Illinois alone 

lost nearly $50,000 a year because no one could read who should be 

charged with what calls because of the illegibility on the part of the 

operators. He also estimates $70,000,000 a year is lost to business 

as a result of poor handwriting, and that many companies are resorting 

to hiring handwriting instructors to teach their employees how to write 

legibly. Templin (1960) cites another study which estimates a million 

dollars a week is lost to the American businessman because of illegible 

handwriting resulting in lost time, scrambled orders, missent deliveries, 

and clerical errors. 

As businessmen are so profoundly affected by handwriting legibility, 

Groff (1964) set out to determine which style they preferred. He sent 



questionnaires to a number of large, substantial corporations asking 

their handwriting preferences. Of the ninety-two firms who responded, 

only 14.3 percent believed cursive was better for their needs than 

manuscript. Thirty-three percent felt manuscript was better and 52.7 

percent believed either style would be adequate, but many corporations 

added to this the stipulation if both were equally legible. 

Not only is business affected by handwriting legibility; other 

areas of life are affected as well. As Freeman (1959) states: "A 

good style of handwriting, then, should be cultivated for two reasons— 

because it will yield practical benefits, and because it will clarify 

thinking and tone up feeling" (p. 10). These "practical benefits" 

can be seen among students. Freeman (1959) reports on a study done by 

H. W. James. He copies and mineographed examples of good and poor 

handwriting found among English themes. These were graded by English 

teachers with the results that the same themes in good handwriting 

averaged a grade higher than those in the poor handwriting. He 

(Freeman) also cites from Professor Paul D. Bagwell of Michigan State 

University, who stated that: "The neat and legible paper will average 

one letter grade better than a messy or illegible paper, even though 

the content and errors in mechanics and organization are about the 

same" (p. 9). 

Recognizing the need for legibility, then, gives rise to the 

question of which style is more legible, manuscript or cursive? 

Legibility, in most cases, is described in terms of length of time 

required to read handwritten selections aloud. Foster found manuscript 
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slightly more legible than cursive among middle grade children who had 

been changed from manuscript to cursive in grade three or later. 

However, Foster also concluded that children who write legibly in one 

style will do so in another (Hildreth 1960, DeBoer 1961). 

Others, however are more enthusiastic about manuscript. Groff 

(1964), after conducting his survey with big business, concluded that 

since manuscript is more legible, it satisfies the business world's 

needs better than cursive. He goes so far as to state that manuscript 

should be taught exclusively as it is really the style students will 

need when they leave school. Herrick (1960b) also concludes that 

there is much more evidence supporting the greater legibility of 

manuscript than there is for cursive. Even parents, as adamant as they 

are about children being taught cursive, recognize the numerous life-

situations where they are required to "print" (Hildreth 1960). They 

accept manuscript for children in the primary grades, and they freely 

consent to their children returning to it in junior high to insure 

neater, more legible papers (Hildreth 1963). Teachers, too, like 

manuscript. In fact, some high school teachers were enthusiastic about 

pupils being taught manuscript exclusively as they saw that neatness 

and legibility was superior to their previous classes using cursive 

(Carter 1953). Herrick (1961) also feels that the clarity of the 

manuscript letter contributes to better spelling. 
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The Effect of Size, Intensity, Slant, Alignment, 
Form and Spacing on Legibility 

According to Herrick (1960a), manuscript is best compared with 

cursive in these two ways: 

In Manuscript: 

1. The letters are formed by straight lines, ovals, or parts and 
combinations of each. 

2. Most strokes are made downward. Others are made from left 
to right. 

3. The pencil is raised after each stroke. 

4. Spaces are left between words, and half-spaces between letters. 

In Cursive: 

1. Letters are joined by short strokes. 

2. A uniform slant is recommended for legibility and speed. 

3. Words are formed by a series of looping swings of the pen or 
pencil, and each word is a continuous series of strokes. At 
the end of words, if present, the "t" is crossed, and the "i" 
dotted. 

Ayres (1925), compiling his handwriting scale, determined that 

the most important factors influencing legibility are spacing between 

words and spacing between lines. He also noted that vertical writings 

are most legible, with medium slants next, and extreme slants the 

least legible. Quant (1958) stated that letter formation had a 

greater affect on legibility than any other single factor. She 

also believed that the regularity of the slant has a deciding in

fluence. Hildreth (1960) reported that perception studies show that as 

hand-written letter forms depart from the vertical, they become less 
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legible. She stated: "... legibility is directly proportionate to 

the degree of similarity between machine printed type-face and hand 

writing style" (p. 5). This means that joining and elongating the 

letters, increasing the amount of slant, and adding loops decreases 

legibility. 

If all the above mentioned items are factors influencing legibility, 

which, then, is more legible: manuscript or cursive? or can this even 

be determined? Turner (1930) concluded that among second through sixth 

graders, manuscript was superior in legibility to cursive. She attri

buted the greater legibility of manuscript to the independence of 

latters, the good spacing between words, and the economy of line and 

space which allowed more words to be seen at each eye fixation. Freeman 

(1936), too, found manuscript to be more legible. He believed this 

was a result of the more defined strokes which are at clear-cut angles 

to each other. In cursive, the letter forms tend to blend into one 

another as the movement of one stroke gradually changes into that of 

the next. 

However, manuscript does have its drawbacks. Lewis (1964) studied 

the manuscript writing of 354 first grade children. He found that the 

most frequent errors were improper size, incorrect relationships to 

parts, and incorrect relationship to line. Of course, these same 

errors might be true of cursive as well. Cole (1956) believed one of 

the greatest drawbacks of manuscript legibility was its spacing. 

Although researchers like Freeman, Hildreth, and Turner believe this 
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is one of the great assets of manuscript, Cole claimed that the spacing 

of manuscript can be unclear as whole words aren't joined and the 

pupils may create spaces within words. She uses the following example: 

'"The earth began to tremble1 emerges as 'T he ear th be g an to 

trem ble1" (p. 97) . 

Another factor influencing legibility is amount of pressure 

applied. Harris and Rarick (1959) found that as the speed of hand

writing increased, the amount of pressure increased in variability. 

This adversely affected legibility. Herrick (1960b) used this as one of 

his arguments to support the superiority of manuscript. He claimed it 

is easier to be consistent and uniform with manuscript, thus increasing 

legibility over cursive. He does, however, cite one researcher, Judd, 

who found that a regular pressure exerted on the point and grip of a 

writing instrument (rhythm) was absent until about age eleven, and that 

this rhythm was quite regular in adults. 

This review of literature concerning legibility still leaves room 

for further study. Although the preponderance of evidence indicates 

the superiority of manuscript over cursive, there are a few negative 

studies to the contrary. Too, research needs to be done comparing the 

legibility of students taught only manuscript with those taught manu

script who then changed to cursive. Also a wide variety of factors 

seem to influence legibility, indicating need for further study in 

this area. 
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The Influence of Age, Sex and Intelligence 
on Legibility and Speed 

Age. Although most educators are in favor of teaching manuscript 

in the lower grades of elementary school, many feel that upper-graders 

and adults need cursive. Their concern is based primarily on legibility 

and speed, for there is much inconclusive evidence concerning which 

handwriting style is better for older children and adults. Leavitt 

(1966) in his review of research conducted from 1956-1966 concluded 

that: "... from the point of view of speed, quality, expression, 

spelling and reading, manuscript writing should be taught and used 

in the primary grades. . . . However, more study will have to be done 

before one system can be proven to be more advantageous than the other 

for use in the higher grades and by adults" (p. 8). 

Leavitt and Lewis (1953) believe that manuscript is more legible 

and has greater speed than cursive in the beginning grades, but 

indicate that further study is needed to decide which style is superior 

for the upper grades. Voorhis (1931) is in agreement with this. From 

her research and study, she concluded that manuscript is better for 

facilitating beginning reading, and that in the primary grades, at 

least, it is superior in legibility and speed. However, she found 

evidence inconclusive and contradictory concerning whether manuscript 

or cursive was superior for the upper elementary grades. 

Some of the studies which have been conducted comparing the effect 

of age on manuscript and cursive, particularly in the area of speed, 

have been done by Kimmins, Turner, Hildreth, Freeman, Washburne and 
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Morphett. Kimmins (Wise 1924), as Chief Inspector of the London County 

Council, reported on speed tests given to 15,000 children, ages seven 

to thirteen. The results showed that the manuscript writers wrote as 

rapidly or more rapidly than the cursive writers in a five minute timed 

test, up to ages twelve and thirteen. However, for these two older 

age groups, the rate of writing the two styles was about the same, 

with cursive slightly faster. Kimmins attributed this variance to the 

". . . fixation of habits of cursive writing during a long period" 

(p. xii). He also noted that the children who had used manuscript for 

three to four years had as much speed advantage as those using cursive 

at twelve and thirteen years of age. 

Turner (1930), in doing her research, concluded that from grades 

two through five, where children were required to write the names of 

the first five numerals for a timed test, manuscript was more rapid 

than cursive. However, among the sixth graders aslced to write sentences, 

the results showed greater speed for children using cursive by five 

letters a minute. Hildreth (1945) seems to support Turner's conclusions. 

She gave a series of tests to seventy eighth grade children and twenty-

eight primary school teachers. The test was making a series of joined 

and unjoined vertical strokes across a paper as in handwriting. For the 

eighth graders, making unjoined strokes was substantially faster. For 

the teachers, however, there was a negligible difference, with the 

number of joined strokes slightly higher. Hildreth accounts for these 

findings with her adult group as being a result of their long years 

of practice with cursive. 
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Washburne and Morphett (1937) obtained similar results in their 

study comparing adults who habitually used manuscript for at least 

the previous two years with those who normally used cursive. The 

manuscript writers were slightly slower, but like Hildreth, the authors 

believed this was a result of both groups of adults having longer ex

perience with cursive. Then, too, the majority of the manuscript 

groups were primary grade teachers who habitually used greater care 

to be clear for their young students. 

Freeman (1936) concluded from his review of research, that manu

script is faster than cursive for younger children. However, cursive 

is faster for older children and adults. He stated that: "Since the 

emphasis in the early stages of writing is on learning to form the 

letters correctly and in the later stages on acquiring fluency and 

speed, it seems quite possible that manuscript writing may be better 

for one stage and cursive writing for the other" (p. 451). 

One dissenting voice among these researchers comes from Washburne 

and Morphett (Herrick 1960b). In a study they conducted in 1937, they 

discovered that cursive was somewhat faster than manuscript, but only 

until junior high age, when manuscript became faster. 

As can be seen, age is an important factor when considering the 

merits of manuscript or cursive in speed and legibility. Most re- . 

searchers seem to feel further study needs to be done. 

Sex. Research on the effect of sex on legibility and speed is 

rather sparce. However, in one study conducted by Harris and Rarick 
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(1959), the results showed that handwriting speed is more a function 

of age (increasing substantially at each grade level) than of sex. 

Sex differences in speed are not great. Groff (1963) conducted a study 

on handwriting speed among pupils in the fourth, fifth, and sixth 

grades in two southern California school districts. He concluded that 

girls are superior to boys in all three grades in speed of handwriting. 

Obviously, further research needs to be conducted with sex as a 

factor influencing legibility and speed. 

Intelligence. The effect of intelligence on speed and legibility 

is another aspect when considering handwriting. Epstein, Hartford, and 

Tumarkin (1961) report on two separate studies conducted by Gesell and 

Starch which concluded that there is a .30 correlation between hand

writing quality and general scholarship among children. The authors 

believe this is a result of strong pressure to conform to school-copy 

models. In their own study, Epstein et al. found that the adult woman 

who writes in a school-copy fashion is less likely to be as well-

educated, intelligent, or mature as another female adult who has evolved 

a more efficient and original way of writing. Getting comparable 

results was Love (1965) who conducted a study comparing mentally 

retarded children with normal children of the same age level (mean 

age 15 years 3 months and 15 years 8 months, respectively). He 

found that the mentally retarded children scored significantly higher 

on quality than did the normal children. 
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Other researchers supporting these findings are Erlebacher and 

Herriclc (1961), who report near zero correlation between intelligence 

and handwriting quality. Epstein ej: al. (1961) also cite two separate 

studies done by Thorndike and Omwake who also found near zero correla

tion between handwriting quality and adult intelligence. Here quality 

was determined by school-copy values of legibility, aesthetic appear

ance, and neatness. Epstein et al. feel as a result of this zero 

correlation, that if teachers would not force children into school-

copy forms, that there would be fewer examples of immature, inept adult 

handwriting. 

All of these findings discuss legibility of quality of handwriting 

in relation to intelligence. In a lone study, comparing mentally 

retarded children with normal children on speed, Love (1965) concluded 

that the normal children score significantly higher than do the re

tarded ones. 

All of this research gives fairly conclusive evidence that there 

is little or no correlation between intelligence and handwriting quality. 

At the same time, however, there is need for further research concern

ing speed as related to intelligence. 



CHAPTER III 

ORGANIZATION AND DESIGN 
OF THE STUDY 

The general concern of this study was to determine whether or not 

there was a significant difference of speed and legibility of inter

mediate grade pupils' handwriting who were taught two different styles 

of handwriting. In specific, this study attempted to determine if the 

transition from manuscript to cursive could be justified when speed and 

legibility were considered to be the major objectives of handwriting 

instructions. 

The objectives of this study were: (1) to determine if there 

was a difference in speed of handwriting between children who made 

the transition from the manuscript form of handwriting to the cursive 

style, and those who had been taught the manuscript style exclusively, 

as measured by the number of letters per minute they wrote; (2) to 

determine if a difference in legibility or quality of handwriting 

existed between the samples written in the cursive and manuscript style 

as judged by a selected panel of five jurors; (3) to determine which 

of the criteria factors of handwriting, size of writing, intensity of 

pen or pencil line, slant of writing, alignment of letters, form of 

letters, or spacing, most affected the legibility of manuscript and 

cursive handwriting of pupils in the intermediate grades as judged 

37 
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by a panel of five jurors; (4) to determine if the time it took to 

read handwriting selections of pupils who made the transition from 

manuscript to cursive in the third grade and pupils who had been taught 

the manuscript form exclusively was different when read by a group of 

thirty-six Utah State University upper-division elementary education 

major students; (5) to determine if there was any difference between 

the speed and legibility of handwriting between boys and girls as 

measured by the number of letters written per minute and as judged 

by the panel of judges; (6) to determine if there was a difference 

in speed and legibility of handwriting among boys and girls in different 

intelligence levels when measured by the number of letters written 

per minute and as judged by the panel of jurors. 

Population and Sample 

Pupils enrolled in grades four, five, and six in the Edith Bowen 

Laboratory School, Utah State University, Logan, Utah, where manuscript 

has been taught exclusively since 1964 and pupils in grades four, five, 

and six in the North Park Elementary School, Cache County School 

District, Utah, where a transition from manuscript to cursive writing is 

made during the first semester of the third grade participated in the 

study. The total population included 165 pupils. The Edith Bowen 

school is also in Cache County, Utah, and is located within one and 

one-half miles of the North Park School. 

The Edith Bowen Laboratory School is an integral part of Utah 

State University. The North Park School is located in Cache County, 
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Utah, school district. The Zaner-Bloser handwriting system is followed 

in both schools with the exception that the transition from manuscript 

to cursive is riot made in the laboratory school. Beyond the third 

grade, Zaner-Bloser does not have a regular program for continuing 

manuscript writing. 

Design 

To equate instruction as much as possible, teachers participating 

in the study attended in-service training sessions to assure familiar

ity with instructional materials and teaching methods to be used by 

each school. Two in-service training sessions were conducted by a 

consultant for the Zaner-Bloser Handwriting Company: one for the 

Edith Bowen School faculty, the other for the North Park School faculty. 

The sessions were held during the third week of the school year and 

were of two hours duration each. Suggestions of how to improve speed 

and legibility of handwriting were given the teachers. In-service 

training sessions for the North Park School dealt solely with cursive 

writing, and in-service training sessions for the laboratory school 

dealt solely with the manuscript style of writing. 

Following the in-service training sessions and for the next six 

weeks, fifteen minute handwriting lessons were presented to the pupils 

daily by the classroom teachers. In the North Park School, handwriting 

lessons were given in the cursive style, and in the Edith Bowen School, 

instruction was given in the manuscript style of writing. 

All pupils enrolled in grades four, five, and six in the North 

Park School and in grades four, five, and six in the Edith Bowen 
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School were administered a group I.Q. test. Mean I.Q. scores of pupils 

in each grade level are shown in Table 1. Measures of intelligence 

were determined from scores obtained from the Otis-Quick Scoring Mental 

Ability Tests. 

Nine boys and nine girls were selected randomly from each inter

mediate grade level of the two schools, making a total of 108 or 36 

pupils from each of the intermediate grade levels. Pupils were matched 

according to (1) grade level, (2) I.Q. level (high, medium, and low) 

and (3) sex. A code number was then assigned to each pupil for iden

tification purposes. 

The nine boys and nine girls in each grade level from the North 

Park School were randomly selected by drawing numbers, identifying 

pupils, from a hat. They were separated by sex and then ranked by 

intelligence. The three boys and three girls having the highest 

Table 1 

Mean I.Q.'s by Grade 

Grade North Park School Edith Bowen School 

Fourth 107.27 107.70 

Fifth 111.30 110.05 

Sixth 113.80 113.27 
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I.Q. were placed in the high intellectual level, the next three in 

the medium intellectual level, and the last three boys and girls in 

each ranking were placed in the low intellectual level. 

The same procedure was followed in grouping the randomly selected 

boys and girls from each grade level in the Edith Bowen Laboratory 

School. 

Each pupil who had been randomly selected for the study was then 

given a code number so that data pertaining to each child could easily 

be identified. A combination of five numerals or letters was used in 

the code. The first numeral (4, 5, or 6) indicates the grade level of 

the pupil. The first letter (M or F) indicates sex. The second letter 

(M or C) indicates the style of writing used by the pupil. The third 

letter (H, M, or L) indicates the pupil's level of intelligence. The 

final numeral in the pupil code number (1, 2, or 3) designates the 

placement of the pupil within the intelligence level. 

Tables 2, 3, and 4 show the boys and girls, their code numbers, 

and I.Q.'s from the North Park School and the Edith Bowen School. 

At the end of the six week instruction period, samples of the 

pupils' handwriting were taken for the purpose of comparing speed and 

legibility of handwriting in the manuscript and cursive style. Three 

different conditions for writing were given the pupils when the samples 

were obtained: (1) pupils were asked to write a sentence containing 

all letters of the alphabet "as well and as rapidly as you can"; (2) 

they were asked to write the same sentence "as fast as you can"; (3) 

pupils were asked to copy a paragraph writing "as you do." 



42 

Table 2 

Fourth Grade Matched by Sex and I.Q. Level 

North Park School Edith Bowen School 

I.Q. *Pupil Code IQ *Pupil Code IQ 
Sex Level Number Number 

4MCH1 122 4MMH1 120 
High 4MCH2 120 4MMH2 124 

M 4MCH3 118 4MMH3 119 
a 4MCM1 106 4MMM1 112 
1 Medium 4MCM2 107 4MMM2 112 
e 4MCM3 104 4MMM3 106 

4MCL1 100 4MML1 101 
Low 4MCL2 107 4MML2 104 

4MCL3 106 4MML3 92 
4FCH1 122 4FMH1 119 

F High 4FCH2 121 4FMH2 120 
e 4FCH3 121 4FMH3 118 
m 4FCM1 114 4FMM1 113 
a Medium 4FCM2 108 4FMM2 108 
1 4FCM3 109 4FMM3 114 
e 4FCL1 92 4FML1 95 

Low 4FCL2 101 4FML2 93 
4FCL3 102 4FML3 80 

*Code - First Numeral - Grade Level 
First Letter - Sex 
Second Letter - Handwriting Style (manuscript or cursive) 
Third Letter - I.Q. Level (high, medium, low) 
End Numeral - Pupil Number within I.Q. Level 
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Table 3 

Fifth Grade Matched by Sex and I.Q. Level 

North Park School Edith Bowen School 

I.Q. *Pupil Code IQ *Pupil Code IQ 
Sex Level Number Number 

5MCH1 125 5MMH1 122 
High 5MCH2 120 5MMH2 116 

M 5MCH3 120 5MMH3 113 
5MCM1 111 5MMM1 112 

i Medium 5MCM2 112 5MMM2 106 
5MCM3 105 5MMM3 103 
5MCL1 102 5MML1 94 

Low 5MCL2 100 5MML2 89 
5MCL3 100 5MML3 103 
5FCH1 135 5FMH1 128 

F High 5FCH2 125 5FMH2 117 

e 5FCH3 121 5FMH3 116 

m 5FCM1 104 5FMM1 112 

a Medium 5FCM2 113 5FMM2 109 

1 5FCM3 119 5FMM3 106 

e 5FCL1 97 5FML1 96 
Low 5FCL2 100 5FML2 102 

5FCL3 99 5FML3 101 

*Code - First Numeral - Grade Level 
First Letter - Sex 
Second Letter - Handwriting Style (Manuscript or cursive) 
Third Letter - I.Q. Level (high, medium, low) 
End Numeral - Pupil Number within I.Q. Level 
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Table 4 

Sixth Grade Matched by Sex and I.Q. Level 

North Park School Edith Bowen School 

I.Q. *Pupil Code IQ *Pupil Code IQ 
Sex Level Number Number 

6MCH1 127 6MMH1 133 
High 6MCH2 122 6MMH2 116 

M 6MCH3 125 6MMH3 120 

a 6MCM1 115 6MMM1 110 

1 Medium 6MCM2 121 6MMM2 110 
6MCM3 118 6MMM3 108 
6MCL1 114 6MML1 98 

Low 6MCL2 93 6MML2 103 
6MCL3 112 6MML3 100 
6FCH1 122 6FMH1 129 

F High 6FCH2 122 6FMH2 119 
6FCH3 119 6FMH3 122 
6FCM1 114 6FMM1 113 

Medium 6FCM2 110 6FMM2 114 

i 6FCM3 114 6FMM3 106 
6FCL1 104 6FML1 100 

Low 6FCL2 101 6FML2 96 
6FCL3 96 6FML3 93 

* Code - First Numeral - Grade Level 
First Letter - Sex 
Second Letter - Handwriting Style (manuscript or cursive) 
Third Letter - I.Q. Level (high, medium, low) 
End Numeral - Pupil Number within I.Q. Level 
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Pupils from the North Park School wrote in the cursive style of 

handwriting and pupils from the Edith Bowen Teacher Education Labora

tory School wrote using the manuscript style of writing. The following 

directions were used in collecting the specimens of the pupil's hand

writing: 

Examiner Directions 

(All writing materials were furnished by the researcher) 

1. Issue each pupil paper containing the sentence, "The 
quick brown fox jumps over the lazy dog." 

2. Instruct pupils to: (a) write their name and grade in 
the upper right hand corner of their paper; (b) on the 
first line and at the left margin of this line write the 
numeral "1" and (c) place a circle around the numeral. 

3. Read the sentence several times with the pupils in 
order for them to become familiar with it. 

4. Test for Condition #1. Say, "I want you to write 
and keep writing the sentence we read as well and as 
rapidly as you can, until I tell you to stop." At the 
end of exactly two minutes say "stop." Then say, "Draw 
a line under the sentences you have written." 

5. Instruct pupils to skip down two lines and at the 
left of the margin write the numeral "2" and circle it. 

6. After a three minute period of relaxation test for 
Condition #2. Say, "Now I want to see how fast you can 
write. I am going to give you two minutes to write the 
sentence as many times as you can. Write as fast as 
you can and I will tell you when to stop." At the end 
of exactly two minutes say, "stop." 

7. Collect the papers. 

8. Issue each pupil a new sheet of paper. 

9. Instruct pupils to write their names on the upper right 
hand corner of their paper. 
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10. Give each child a mimeographed copy 
(see below). 

11. Read and re-read the paragraph with 
times until they are familiar with it. 

12. Say, "Now copy the paragraph on the 
you. Write as you usually do. When you 
your pencils down." 

13. Collect the papers. 

For the fifth and sixth grades, use the following paragraphs. 

Each of the selections contain all letters of the alphabet. 

New towboats and barges are hauling big loads up 
and down our country's rivers. A towboat's work is 
just like the work of a railroad locomotive. A towboat 
moves a "train" of barges. 

New kinds of barges are moved by the twoboats. 
"Thermos bottle" barges carry liquid sulfur to paper 
mills and fertilizer factories. Special barges carry 
extremely hot asphalt for roads. Refrigerator barges 
are used for shipments of frozen food. 

For the fourth grades, use the following paragraph. 

Clowns know how to make people laugh. They do 
such funny thingsI One clown reads a paper and rides 
a zebra at the same time. He reads something quite 
funny. He wants people to see it. He gets up and 
walks right off the zebra. Clowns have to appear 
extra happy every day. Their job is to make people 
laugh. Sometimes that must be a hard job. 

The pupils' speed of writing was measured by the number of 

letters written per minute. The samples for measurement of speed were 

taken during writing conditions one and two. 

of a paragraph. 

the pupils several 

paper I have given 
are finished, lay 
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Measures of legibility were judged by a panel of five jurors. 

Each juror rated each pupil's handwriting and recorded his rating on 

a rating sheet. The panel of jurors was composed of two certified 

elementary school teachers from the Salt Lake City School District, 

two Utah State University elementary education professors, and one 

doctoral student from The University of Arizona who worked in the area 

of evaluation with project EPIC at The University of Arizona. 

Scales offer the most workable means for quantifying handwriting 

quality. In the absence of a scale that demonstrates the comparability 

of manuscript and cursive handwriting, it was necessary to devise such 

a scale. To accomplish this, section I of the Cursive Handwriting 

Grading Slip, designed by Freeman and published in the Zaner-Bloser 

Company Reference Manual for Teachers (1966), was used as a guide. 

Criteria for analyzing both manuscript and cursive writing were formed 

and a rating scale was devised. 

Six items were selected to judge the legibility of handwriting. 

They were: size of writing, intensity of pen or pencil line, slant of 

writing, alignment of letters, form of letters, and spacing between 

letters, within parts of letters, between words, and between sentences. 

A five point rating scale was established—five (5) indicating the 

highest rating and one (1) the lowest. 

Criteria used for judging the samples of handwriting follows: 
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CRITERIA FOR JUDGING MANUSCRIPT AND CURSIVE HANDWRITING 

SIZE OF WRITING: The size of the writing for this particular grade or 
lesson is not in agreement with common standards. 

MANUSCRIPT CURSIVE 

Too Large Too Large 
Too Small Too Small 
Varying in Size Varying in Size 

INTENSITY OF PEN OR PENCIL LINE: This is with particular emphasis on 
width and thickness, as well as on the color of the line. In pencil 
and ink writing the line may be too wide (too thick, too heavy) or too 
faint (too delicate, too pale) to be easily read. Or this writing may 
vary in color (dark and light lines intermingled). Sometimes there 
is pressure put on down-strokes or upon the undercurves, thus making 
the writing vary in color. 

MANUSCRIPT CURSIVE 

Too Heavy Too Heavy 
Too Light Too Light 
Varying Varying 
Kinky (looks slow) Kinky (looks slow) 
Wild and Uncontrolled 

SLANT OF WRITING: Regularity, of course, is the main thing to aim 
for. 

MANUSCRIPT CURSIVE 

Too Slanting Too Slanting 
Not Vertical (back slant) Too Nearly Vertical 
Irregular (too many Irregular 
different slants) 

FORM OF LETTERS: Means poor knowledge of the formation of the letters. 

MANUSCRIPT CURSIVE 

Poor Circles Angular Letters 
Places Illegible Letters Too Round 
Poor Straight Strokes Letters Too Thin 
Parts of Letters Places Illegible 
Disconnected Beginning Strokes Poorly 

Capital Letters Weak Made 
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Small Letters Weak Ending Strokes Poorly 
Made 

Poor Loop Letters 
Upper Lower 

Capital Letters Weak 
Too Small 
Too Large 

Small Letters Need 
Strengthening 

Disconnected Letters in 
Words 

Down-strokes Not Uniform 

ALIGNMENT OF LETTERS: Letters should rest on the line. 

MANUSCRIPT CURSIVE 

Off the Line in Places 
Low Letters Uneven in 
Height 

Off the Line in Places 
Uneven in Height 
Capital and Loop Letters 
Uneven 

Minimum Letters Vary 
Intermediate Letters 
Vary 

SPACING: 

MANUSCRIPT CURSIVE 

Within Letters 
Between Letters 
Between Words 
Between Lines 
Too Wide 
Crowded 
Irregular 
Poorly Arranged on Page 
Margins Uneven 

Within Letters 
Between Letters 
Between words 
Between Lines 
Too Scattered (Wide) 
Crowded 
Irregular 
Poorly Arranged on Page 
Margins Uneven 

To insure measures of reliability among the jurors, a training 

session was held. Jurors were acquainted with the criteria for rating, 

and together rated several samples of pupils handwriting applying the 

criteria and using the five-point rating scale. The jurors then indi

vidually judged the handwriting specimens of the 108 pupils used in 

the study. 
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A sample of the rating sheet used follows: 

INDIVIDUAL PUPILS RECORD SHEET 

Manuscript Pupil # 

Cursive Judge # 
(check one) 

Size of Writing 5 4 3 2 1 

Quality of Pencil Line 5 4 3 2 1 

Slant of Writing 5 4 3 2 1 

Form of Letters 5 4 3 2 1 

Alignment of Letters 5 4 3 2 1 

Spacing 5 4 3 2 1 

To determine the speed and ease of reading the specimens of 

handwriting collected, a method similar to that devised by Foster 

(1957) was used. Her study indicated that ease of reading is a function 

of legibility and that ease and speed of reading are highly correlated. 

Thirty-six upper division students majoring in elementary education 

at Utah State University served as a panel of jurors and read the selec

tions. Eighteen university upper-division students each read paragraphs 

written by a matched pair of fourth grade pupils, one written in the 

cursive style of handwriting and the other in the manuscript style. 

Paragraphs written in the two different styles of handwriting written 

by matched pairs of fifth grade students were also read by this same 

group of university students. The time it took to read the paragraph 

was timed to the nearest tenth of a second and recorded. Samples of 
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the sixth grade pupils' handwriting were read by the other eighteen 

university students. Each student read one paragraph of handwriting 

written in the manuscript style and one written in the cursive style. 

The time taken to read the paragraphs was also timed to the nearest 

tenth of a second and recorded. 

The possibility existed that the reader would likely read the 

second paragraph more rapidly, though written in a different style, 

since it was the same selection. To compensate for this, the style 

the selection was written in was alternated among the readers. 

Only one reader was in the room with the timer during any session. 

After the reader was briefed as to the purpose of the study and the 

part he would play in it, instructions were given for the procedure 

to be used. 

The university student was informed that as soon as he was given 

a child's handwriting specimen he was to begin reading it orally at 

his normal oral reading rate, and that the stop watch would be started 

when he was handed the paper and stopped when he was finished. The 

reader was instructed that he should attempt to read each word as he 

came to it, but was not to re-read or correct an error in case context 

indicated that he had erred. 

To establish the routine to be followed, a typewritten selection 

was first given the student to read. Following this, any question the 

student had which pertained to purpose and procedure was answered. 

The time taken to read each specimen of writing was recorded to the 

nearest tenth of a second. 
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Analysis of Data 

The total number of letters each pupil wrote during the two minute 

times sessions was divided by two to arrive at the number of letters 

per minute. This procedure was followed when the instructions to 

pupils were to write "as well and as rapidly and carefully as you can," 

and when the instructions to pupils were to write "as fast as you can." 

The speed of intermediate grade pupils' manuscript handwriting and 

intermediate grade pupils' cursive handwriting was then compared by 

using an analysis of variance with completely randomized design. This 

test was used to determine if a difference in speed of handwriting 

existed between children who had made the transition from the manu

script form of handwriting to the cursive form and children who had 

been taught the manuscript form of writing exclusively. 

An analysis of variance with a completely randomized design was 

also used to compare the legibility of manuscript and cursive handwrit

ing of pupils in the intermediate grades and to compare the time it 

took university upper-division students to read the paragraphs written 

by the intermediate grade pupils who used the two different styles of 

handwriting. 

A product moment correlation matrix was derived within each treat

ment, manuscript and cursive, to determine the extent to which each of 

the following elements of size, intensity, slant, alignment, form, and 

spacing was related to the criterion for legibility. The magnitude 

of the difference between the correlation coefficient of each element 
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and its counter-part in the other treatment was assessed for signifi

cance using Fisher's Zr transformation. 

Analysis of variance with a completely randomized design was also 

used to see if a difference existed in the time it took to read hand

writing selections of pupils who made the transition from manuscript 

to cursive in the third grade and pupils who had been taught the manu

script form exclusively. 

A 2 x 2 analysis of variance was used to determine if there was 

any difference between the speed and legibility of handwriting among 

boys and girls who made the transition from manuscript to cursive 

handwriting in the third grade and those who had been taught the 

manuscript form of handwriting exclusively throughout the elementary 

school. 

To compare speed and legibility of handwriting among pupils in 

different grade levels and among pupils in the intermediate grades who 

were in different intellectual levels 2x3 analysis of variance was 

used. The comparison was made between those pupils who had made the 

transition from manuscript to cursive handwriting and those who had 

been taught the manuscript form of handwriting exclusively. 

i 
| 



CHAPTER IV 

PRESENTATION AND ANALYSIS OF THE DATA 

The study involved one class each of fourth, fifth, and sixth 

grade pupils in both the Edith Bowen Teacher Education Laboratory School 

and in the North Park Elementary School in Cache County, Utah and 

investigated the difference of speed and legibility of handwriting 

among the pupils. 

To investigate the six hypotheses set forth in this study, the 

data were arranged for statistical analysis. Each hypothesis will be 

presented in order. 

Handwriting Speed of Pupils Using Cursive and 
Manuscript Style of Writing Compared 

The first hypothesis of this study, presented on page 4, stated 

"No difference in speed of handwriting will exist in the intermediate 

grades between children who make the transition from manuscript to 

cursive handwriting in the third grade and those who are taught the 

manuscript form of handwriting exclusively throughout the elementary 

school: (1) when children write as well and as rapidly as they can, 

and (2) when they write as fast as they can." 

Table 5 shows the mean raw scores of handwriting speed of boys and 

girls in the intermediate grades. The ANOVA on these data is summarized 

in Table 6. 

54 
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Table 5 

Mean Number of Letters Written Per Minute 
Under Two Conditions* 

Handwriting Condition #1 Condition #2 
(As Well and As Rapdily) (As Fast As You Can) 

Manuscript 47.81 74.81 

Cursive 44.01 64.31 

^Condition #1 - writing as well and as rapidly as you can. 
Condition #2 - writing as fast as you can. 

Pupils in the study from both schools were asked to write the 

sentence, "The quick brown fox jumps over the lazy dog." The pupils1 

handwriting from the Edith Bowen Teacher Education Laboratory School 

was done in the manuscript style and that from the North Park Elementary 

School was written in cursive style. The two groups wrote the sentence 

for exactly two minutes, first as well and as rapidly as they could and 

then as fast as they were able. Speed of handwriting was measured by 

the number of letters pupils wrote per minute. 

The F value of 3.11 obtained for speed of handwriting of inter

mediate grade pupils' writing when instructed to write "as well and as 

rapidly as you can," was not significant at the .05 level. 

The F value of 22.6 obtained for speed of handwriting of inter

mediate grade pupils writing when instructed to write "as fast as you 
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Table 6 

An ANOVA of Speed of Writing by Handwriting Style 

Source of 
Variation SS df MS 

Level of 
F Significance 

Between Groups 
Cursive/Manuscript 
(as well and as rapid) 389.12 

72 

1 389.12 3.11 n.s. 

Within Groups 
(error) 9,010.50 72 125.15 

Total 21,129.57 107 

Between Groups 
Cur s ive/Manus cri p t 
(as fast) 2,982.00 

72 

1 2,982.00 22.6 p .001 

Within Groups 
(error) 9,525.67 72 132.30 

Total 29,646.36 107 

can," was significant at the .001 level. The hypothesis, "no difference 

in speed of handwriting will exist in the intermediate grades between 

children who make the transition from manuscript to cursive handwriting 

in the third grade and those who are taught the manuscript form of 

handwriting exclusively throughout the elementary school," is rejected. 

The results of these data suggest that pupils taught the manuscript 

form of handwriting exclusively will write as fast or faster than pupils 

taught to make the transition from manuscript to cursive handwriting in 
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the third grade when the instructions are to write as well and as 

rapidly as you can. The F value obtained when pupils were instructed 

to write "as well and as rapidly as you can," although not high enough 

to be significant at the .05 level did approach significance favoring 

speed of manuscript handwriting. 

A careful analysis was made of the raw data to study why the 

difference in speed of manuscript and cursive handwriting was not 

significant when pupils were instructed to write "as well and as 

rapidly as you can" and why it was significant at the .001 level when 

they were instructed to write "as fast as you can." This analysis 

revealed that the improvement in speed of manuscript handwriting of 

sixth grade pupils did not increase as it did from grade four to grade 

five. 

Table 7 shows the mean number of letters written per minute by 

pupils in each of the intermediate grade levels, when written (1) 

"as well and as rapidly as you can," and (2) "as fast as you can." 

This table is included so that a study can be made of improve

ment, if any, in speed of handwriting using the two different styles, 

from one grade level to the next. 

Two possible explanations for the lack of growth in manuscript 

handwriting from the fifth to sixth grades can be made, both related to 

attitude. For the past three years, the Logan City School District, 

the district Edith Bowen Teacher Education Laboratory School pupils 
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Table 7 

Mean Number of Letters Written Per Minute 
Under Two Conditions 

Condition #1 
(As Well and Condition #2 

Handwriting Style Grade Level as Rapidly) (As Fast) 

4 34.8 60.9 

Cursive 5 42.5 58.3 

6 54.6 73.8 

4 38.2 59.4 

Manuscript 5 58.3 83.8 

6 46.9 81.2 

will attend following completion of sixth grade, has offered a summer 

course in cursive handwriting. Many of the graduating sixth grade 

pupils from the laboratory school have been enrolled in this class by 

parents who felt that their child would need to write in the cursive 

handwriting style in junior and senior high school. Pupils have been 

enrolled in this class despite the fact that the administration of the 

junior high school has given assurance that pupils will not be required 

to change their style of handwriting. 

The felt need for some pupils to be enrolled in this class plus 

the feeling that manuscript writing is a form of "baby writing" could 
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have a possible effect on sixth grade pupils' attitude toward manuscript 

writing. 

The other possible explanation relates to the attitude of the 

sixth grade laboratory school teacher. Subjective judgment has indica

ted that he was not as enthusiastic toward a continuation of manuscript 

handwriting throughout the elementary school as were other teachers in 

the school. 

Legibility of Intermediate Grade Pupils' 
Handwriting Written in the Manuscript and 

Cursive Style of Writing Compared 

Hypothesis 2 stated that, "No differences in legibility of hand

writing will exist in the intermediate grades between children who 

make the transition from manuscript to cursive handwriting in the third 

grade and those who are taught the manuscript form of handwriting exclu

sively throughout the elementary school." 

To determine if a significant difference exists between the legibil

ity of manuscript and cursive handwriting of intermediate grade pupils, 

a panel of five jurors was selected. Each juror rated each pupils 

handwriting and recorded his rating on a rating sheet. The fifth and 

sixth grade pupils all wrote the same paragraphs and the fourth grades 

all wrote the same paragraph. All letters of the alphabet were in 

the paragraphs written by the fifth and sixth graders and in the 

paragraph written by the fourth grade pupils. 

Table 8 shows the total legibility mean raw scores as judged by 

the panel of jurors when size of writing, intensity of pen or pencil 

line, slant of writing, alignment of letters, form of letters or 

spacing were considered to be criteria for legibility. 
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Table 8 

Mean Legibility Scores of Intermediate Grade Pupils' 
Handwriting As Judged by a Panel of Five Jurors 

Handwriting Style Mean 

Cursive 90.93 

Manuscript 96.09 

Table 9 

ANOVA for Legibility by Handwriting Style 

Source of Level of 
Variation Significance 

Between Groups 72 

Cursive/Manuscript 720.75 1 720.75 2.85 n.s. 

Within Groups 
(error) 18,487.33 72 256.77 

Total 36,146.99 107 
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In Table 9 the ANOVA on these data is summarized. 

The mean legibility scores would indicate that pupils' hand

writing written in the manuscript form is more legible than pupils' 

handwriting written in the cursive form. However, the F value of 2.85 

indicates that the difference is not significant to the .05 level. 

This finding supports the second hypothesis. 

Criteria Established For Legibility Compared 

Hypothesis number 3 states, "No differences will exist in size 

of writing, intensity of pen or pencil line, slant of writing, align

ment of letters, form of letters, or spacing as criteria for judging 

legibility of handwriting written in the manuscript or cursive style." 

To determine if a difference did exist in the criteria established 

for legibility, correlations were computed and the criterion elements 

were ranked according to importance as an element of legibility. 

Table 10 summarizes the data and shows the correlation, percent 

of variance, and rank of the six criterion elements. 

For both styles of handwriting, manuscript and cursive, the cri

terion element having the most effect on legibility was alignment. 

Intensity of pen or pencil line had the least effect. The importance 

or rank of each of the six criterion elements toward legibility is the 

same with the exception of size and slant. In manuscript size ranked 

fourth in importance and slant fifth. In the cursive style ranking 

of size and slant was reversed. 



62 

Table 10 

Correlation, Percent of Variance, and Rank 
of the Six Criterion Elements of 
Legibility by Handwriting Style* 

Criterion 
Element Manuscript Cursive 

Correlation 
% of 

Variance Rank Correlation 
% of 

Variance Rank 

Size 89.1 79.4 4 86.0 74.0 5 

Intensity 74.7 55.8 6 77.0 59.3 6 

Slant 87.4 76.4 5 87.0 75.7 4 

Form 91.7 84.1 2 90.9 82.6 2 

Alignment 92.0 84.6 1 92.8 86.1 1 

Space 91.2 83.2 3 89.5 80.1 3 

^Legibility is operationally defined as a score derived by combining 
the sub scores for each of the criterion listed in the column on the left. 

The magnitude of the difference between the correlation coeffi

cients of each element for legibility in the manuscript style of hand

writing with its counterpart in the cursive style was then assessed 

for significance by use of the Fisher's Zr transformation. 

The correlations indicated that of the six elements used as cri

terion for assessing legibility, alignment form and spacing each 

accounted for over 80 percent of the total variance in legibility. 
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The magnitude of these correlations indicates that assessment in terms 

of any one of these elements will yield data which is indicative of what 

the total legibility score will be for either style of handwriting. 

Inspection of the data presented in Table 10 clearly indicates 

that the largest difference in correlation was found in the element of 

writing size. The r of 89.1 for size of manuscript and the r of 86.0 for 

size of cursive differ by 3.1. Substituting 89.1 for Zand 86.0 for 

Zri ~ Z 2 
Z„0 and 54 for N in the formula Z = 
r2 1/(Nl - 3) + 1/(N2 - 3) 

a Z score of .6767 is obtained. To be significant at the .05 level 

a Z score of 1.96 is required. The Z score of .6767 is therefore not 

significant. As inspection of the difference of the six criterion 

elements shows the difference in the correlation does not approach 

significance, we can conclude that there is not a statistically signifi

cant difference between the elements of legibility for the two treat

ments. The hypothesis that "no difference will exist in size of writing, 

intensity of pen or pencil line, slant of writing, alignment of letters, 

form of letters or spacing of criteria for judging legibility of hand

writing written in the manuscript or cursive style" is accepted. 

Time Needed by University Students to Read Selection 
of Manuscript and Cursive Handwriting as Written 

by Intermediate Grade Pupils Compared 

Hypothesis 4 states, "No differences will exist in the time it 

takes to read selections written by pupils in the intermediate grades 
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who have made the transition from manuscript to cursive handwriting 

in the third grade and pupils who have been taught the manuscript form 

of handwriting exclusively." 

To determine if a difference in time it takes to read the same 

selection written by pupils using the two different styles of writing 

exists, thirty-six upper division university students majoring in 

elementary education at Utah State University were asked to read the 

selections. Table 11 illustrates the mean time it took the university 

students to read the selection. Table 12 summarizes the ANOVA on 

these data. 

In Table 12, the F value of 1.26 is not significant at the .05 

level. The hypothesis that no difference will exist in time needed 

to read a selection written in manuscript and cursive styles of writing 

by intermediate grade pupils is accepted. 

Table 11 

Mean Time for Reading Selection Written in 
Manuscript and Cursive Handwriting Style 

Handwriting Style Mean 

Cursive 22.93 

Manuscript 22.26 
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Table 12 

An ANOVA of Reading Time by Handwriting Style 

Source of 
Variation SS df MS F 

Level of 
Significance 

Between Groups 72 

Curs ive/Manuscr ipt 12.07 1 12.07 1.26 n.s. 

Within Groups 
(error) 688.04 72 9.56 

Total 1,906.93 107 

Speed and Legibility of Manuscript and Cursive 
Handwriting Compared by Sex 

Hypothesis number 5 reads, "No differences in speed and legibility 

of handwriting will exist among boys and girls who make the transition 

from manuscript to cursive handwriting in- the third grade and those 

who are taught the manuscript form of handwriting exclusively through

out the elementary school." 

This hypothesis was considered in separate parts. It was deter

mined if a difference in speed of handwriting existed among boys and 

girls who make the transition from manuscript to cursive handwriting 

in the third grade and those who are taught the manuscript form of 

handwriting exclusively throughout the elementary school. The speed 

of pupils' handwriting was determined by having the pupils write the 
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sentence, "The quick brown fox jumped over the lazy dog," when instruc

tions were to (1) "write as well and as rapidly as you can," and (2) 

"write as fast as you can." Following this, it was determined if a 

difference in legibility existed between boys' and girls' handwriting. 

Legibility was determined by the panel of five jurors who judged and 

rated the pupils' handwriting. 

Tables 13 through 16 give an analysis of speed of writing by 

treatment and sex. 

Table 13 shows the mean number of letters written per minute by 

boys and girls using the two different styles of handwriting when they 

were instructed to write "as well and as rapidly as you can." 

Table 13 

Mean Number of Letters Written Per Minute by Sex 
When Instructions Were to Write "As 
Well and As Rapidly As You Can" 

Sex Handwriting Style Means 

Manuscript 47.78 
Boys 

Cursive 40.89 

Girls 
Manuscript 

Cursive 

47.83 

47.13 
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In Table 14, the F value of 3.11 indicates that no significant 

difference in speed of handwriting exists between the manuscript and 

cursive styles of handwriting when pupils were instructed to "write 

as well and as rapidly as you can." The F value of 2.14 indicates 

that boys and girls did not differ significantly in speed of writing 

when using the two methods under these instructions. The F value of 

2.06 indicates that the interaction between sex and style of writing 

under these instructions is not significant. The part of hypothesis 

number 5 related to speed, when boys and girls write "as well and as 

rapidly as you can," is accepted. 

Table 14 is an ANOVA of the data presented in Table 13. 

Table 14 

ANOVA by Sex, Handwriting Style, and Speed 
When Instructions Were to Write "As Well 

and As Rapidly As You Can" 

Source of 
Variation SS df MS F 

Level of 
Significance 

Between Subjects 72 

Manuscript/Cursive 389.12 1 389.12 3.11 n.s. 

Boys/Girls 267.59 1 267.59 2.14 n.s. 

Interaction of 
Boys/Girls and 
Manu s cr ip t/Cur s ive 358.23 1 258.23 2.06 n.s. 

Error 9,010.50 72 125.15 

Total 21,129.57 107 
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Table 15 shows the mean number of letters written per minute by 

boys and girls using the two different styles of handwriting when 

instructions were to "write as fast as you can." 

The ANOVA for this data is presented in Table 16. 

When comparing the speed which boys and girls are able to write 

using the two different styles of writing, the F value obtained when 

manuscript was compared with cursive was relatively high. The dif

ference favoring manuscript was significant at less than the .001 

level. The part of hypothesis number 5 related to speed when boys and 

girls write "as fast as you can," is rejected. Writing among boys 

and girls using the two methods was compared, and an F value of .34 

indicates that the amount of interaction between manuscript/cursive 

and boys/girls is not statistically significant. 

Table 15 

Mean Number of Letters Per Minute When Instructions 
Were to Write "As Fast As You Can" 

Sex Handwriting Style Means 

Manuscript 72.37 
Boys 

Cursive 63.15 

Manuscript 77.26 
Girls 

Cursive 65.46 
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Table 16 

ANOVA by Sex, Handwriting Style, and Speed When 
Instructions Were to Write "As Fast As You Can" 

Source of 
Variation SS df MS F 

Level of 
Significance 

Between Subjects 72 

Manus cr ipt/Cur s ive 2,982.00 1 2,982.00 22.53 P .001 

Boys/Girls 350.28 1 350.28 2.65 n.s. 

Interaction of 
Manuscript/Cursive 
Boys/Girls 44.72 1 44.72 .34 n.s. 

Error 9,525.67 72 132.30 .34 n.s. 

Total 29,646.36 107 

The mean legibility scores assigned to the samples of pupils' 

handwriting as judged by the panel of five jurors is presented in 

Table 17. 

Table 18 is an ANOVA of the data presented in Table 17. 

The F value of 2.81 obtained when manuscript and cursive writing 

were compared indicates that there is no significant difference in 

intermediate grade pupils' ability to write legibly when using either 

the manuscript or cursive style of handwriting. Writing produced in 

these two different styles as judged by the panel of jurors was not 
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Table 17 

Legibility Scores of Handwriting in 
Manuscript and Cursive by Sex 

Sex Handwriting Style Means 

Manuscript 89.33 
Boys 

Cursive 82.07 

Manuscript 102.85 
Girls 

Cursive 99.78 

Table 18 

ANOVA of Legibility by Handwriting Style 

Source of 
Variation SS df MS F 

Level of 
Significance 

Between Groups 72 

Manu script/Curs ive 720.75 1 720.75 2.81 n.s. 

Boys/Girls 6,580.08 1 6,580.08 25.63 .001 

Interaction of 
Manuscript/Cursive 
Boys/Girls 118.23 1 118.23 .46 n.s. 

Error 18,487.33 72 256.77 

Total 36,146.99 107 
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significantly different as far as legibility was concerned. The part 

of hypothesis number 5 related to legibility is accepted. 

The F value of 25.63 obtained when boys and girls handwriting was 

compared did present a highly significant difference favoring the 

writing produced by the girls. The earlier maturation attained by 

girls at this age could account for this difference. 

The F value of .46 shows that there is no significant interaction 

between sex and style of writing and legibility of pupils handwriting. 

Speed and Legibility of Manuscript and Cursive Handwriting 
of Intermediate Grade Pupils Compared Between Pupils 

in Different Grade Levels and in Different 
Levels of Intellectual Ability 

The sixth hypothesis stated, "No differences will exist in speed 

and legibility of handwriting among pupils in different grade levels and 

in different levels of intellectual ability who make the transition from 

manuscript to cursive handwriting in the third grade and those who 

are taught the manuscript form of handwriting exclusively throughout 

the elementary school." 

Presentation of the data related to this hypothesis was first 

analyzed in regard to speed of handwriting among pupils in different 

grade levels. The legibility of handwriting among pupils in different 

grade levels using the two different styles of handwriting was then 

presented. 

Table 19 shows the mean number of letters per minute boys and 

girls enrolled in the fourth, fifth, and sixth grades were able to 

write when instructions given were to write "as well and as rapidly 

as you can." 
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Table 19 

Mean Number of Letters Written Per Minute by Grade 
When Instructions Were to Write "As Well 

and As Rapidly As You Can" 

Grade Handwriting Style Means 

Manuscript 38.22 
4 

Cursive 34.89 

Manuscript 58.33 
5 

Cursive 42.53 

Manuscript 46.86 
6 

Cursive 54.61 

Table 20 is an ANOVA summarizing these data. 

The F value of 3.11 when obtained comparing speed of handwriting 

of intermediate grade pupils using the manuscript and cursive styles 

of handwriting indicates that no significant differences exist in 

speed of handwriting between the two different styles of writing. 

A significant difference in speed of handwriting does exist 

between pupils enrolled in the fourth, fifth, and sixth grades. The 

F value of 18.88 is significant at less than the .001 level. An 
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Table 20 

ANOVA of Speed of Writing by Grade and Handwriting 
Style When Instructions Were to Write "As Well 

and As Rapidly As You Can" 

Source of 
Variation SS df MS F 

Level of 
Significance 

Between Groups 72 

Manuscript/Cursive 289.12 1 389.12 3.11 n.s. 

Grade Level 
(4, 5, and 6) 4,724.47 2 2,362.18 18.88 P .001 

Interaction of 
Manuscript/Cursive 
and Grade 2,499.78 2 1,249.89 9.99 P .001 

Error 9,010.50 72 125.15 

Total 21,129.57 107 

analysis of the means presented in Table 19 shows that pupils in the 

fourth grade using the manuscript style of writing wrote an average of 

3.33 more letters per minute than did their counterparts who used the 

cursive style. In the fifth grade, the difference in means increased 

to 16.80 letters per minute. 

This difference in speed of writing among pupils in the inter

mediate grades reversed itself in the sixth grades. The difference 

no longer favored speed of handwriting written in the manuscript style, 

but favored the cursive style where the average number of letters per 
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minute was 7.78 greater. The reason for this reversal is not known. 

The F value of 9.99 showing the interaction of manuscript and 

cursive writing and grade levels is significant at less than the .001 

level. An examination of the means in Table 19 shows the reason for 

this interaction. The reversal in means from the fourth and fifth 

grades to the sixth grades and the relatively high difference in speed 

of writing between fifth grade pupils using the two styles of writing 

accounts for this significant difference. 

Table 21 shows the mean letters per minute boys and girls enrolled 

in the fourth, fifth, and sixth grades were able to write when instruc

tions given were to write "as fast as you can." 

Table 21 

Mean Number of Letters Written Per Minute by Grade When 
Instructions Were to Write "As Fast As You Can" 

Grade Handwriting Style Means 

Manuscript 59.42 
4 

Cursive 60.89 

Manuscript 83.81 
5 

Cursive 58.25 

Manuscript 81.22 
6 

Cursive 73.78 
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Table 22 has shown an ANOVA of these data summarized. 

The summary of data presented in Tables 21 and 22 indicate that a 

level of significance exists at less than the .001 level when pupils 

were instructed to write "as fast as you can." When speed of hand

writing written in the manuscript style of writing was compared to the 

speed of handwriting written in the cursive style, an F value of 22.54 

was obtained. Intermediate grade pupils using the manuscript style of 

writing were able to write significantly faster than pupils using 

the cursive style. 

Table 22 

ANOVA of Speed of Writing by Grade and Handwriting Style 
When Instructions Were to Write "As Fast As You Can" 

Source of 
Variation SS df 

Level of 
MS F Significance 

Between Groups 72 

Manuscript/Cursive 2,982.00 1 2,982.00 22.54 P .001 

Grade Level 
(4, 5, and 6) 5,532.98 2 2,766.49 20.91 P .001 

Interaction of 
Manuscript/Cursive 
and Grade 3,414.06 2 1,707.03 12.90 P .001 

Error 9,525.67 72 132.30 

Total 29,646.36 107 



An F value of 20.91 was obtained when grade level was considered 

to be the main effect. An examination of the means shows that fourth 

graders using the cursive style were able to write 1.47 letters more 

than their counterparts using the manuscript. In the fifth grade, 

however, pupils using the manuscript style wrote 24.56 letters more per 

minute than those using the cursive style. In the sixth grade the 

manuscript style proved to be faster than did cursive, the difference 

in means being 7.44 letters per minute. 

The F value of 12.90 showing the interaction between manuscript 

and cursive and grade level is significant at less than the .001 level. 

An analysis of the means presented in Table 21 show that the mean 

letters written by pupils in the fourth grade was 1.47 letters per 

minute more for pupils using the cursive style than for those using 

the manuscript style. In the fifth and sixth grades, manuscript proved 

to be the faster of the two styles. In the fifth grade pupils using 

the manuscript style wrote an average of 24.56 letters per minute more 

than those using the cursive style. In the sixth grade pupils using 

the manuscript style wrote 7.44 letters per minute more than did sixth 

graders using the cursive style of handwriting. 

This reversal in speed of handwriting comparing the two different 

styles favoring cursive from the fourth grade to manuscript being the 

faster style of handwriting in the fifth and sixth grades plus the 

magnitude of the difference in the fifth grade accounts for the F 

value of 12.90 being obtained when the interaction of manuscript 

and cursive with grade level was computed. This interaction is 
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significant at less than the .001 level. 

Table 23 shows the mean legibility scores assigned samples of 

intermediate grade pupils' handwriting. Pupils in the control group 

and in the experimental group enrolled in the fourth grades and in 

the fifth and sixth grades wrote the same selection using the two 

different styles of handwriting. Legibility was judged by a panel 

of five jurors. The five point rating scale with size of writing, 

intensity of pen or pencil line, slant of writing, alignment of 

letters, form of letters, and spacing was used as the criteria for 

legibility. 

Table 23 

Mean Legibility Scores by Handwriting 
Style and Grade 

Grade Treatment Means 

Manuscript 89.17 
4 

Cursive 85.56 

Manuscript 94.94 
5 

Cursive 96.11 

Manuscript 104.17 
6 

Curs ive 91.11 
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The ANOVA of these data is summarized in Table 24. 

An F value of 2.81 was obtained when legibility of manuscript 

and cursive handwriting was compared. This indicates that no dif

ference in legibility exists between the two styles of handwriting 

as written by intermediate grade pupils. 

The F value of 4.13 obtained when legibility of pupils' hand

writing was compared by grade level is significant at the .05 level. 

An examination of the mean legibility scores reveals that legibility 

increased as grade level increased. The greatest growth in legibility 

was among sixth grade pupils using the manuscript form of writing. As 

their speed decreased their legibility improved. The interaction of 

Table 24 

ANOVA of Legibility by Grade and Handwriting Style 

Source of 
Variation SS df MS F 

Level of 
Significance 

Between Groups 72 

Manuscript/Cursive 720.75 1 720.75 2.81 n.s. 

Grade Level 2,121.41 2 1,060.70 4.13 P .05 

Interaction of 
Manus cr ipt/Curs ive 
and Grade 942.89 2 471.44 1.84 

Error 18,487.33 72 256.77 

Total 36,146.99 107 
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manuscript and cursive handwriting with grade was not significant as 

indicated by the F value of 1.84. 

The F value of 9.99 showing the interaction of manuscript and 

cursive writing and grade levels is significant at less than the .001 

level. An examination of the means shows the reason for this interac

tion. The reversal in means from the fourth and fifth grades to the 

sixth grades, and the relatively high difference in speed of writing 

between fifth grade pupils using the two styles of writing accounts 

for this significant difference. 

Table 25 shows the mean number of letters written per minute by 

intermediate grade pupils grouped into three levels of intelligence, 

Table 25 

Mean Number of Letters Written Per Minute by Level of 
Intelligence When Instructions Were to Write "As 

Well and As Rapidly As You Can" 

Level of 
Intelligence Treatment Means 

High 
Manuscript 

Cursive 

52.06 

45.86 

Medium 
Manuscript 47.69 

Cursive 45.06 

Low 
Manuscript 43.67 

Cursive 41.11 
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high, medium and low, when instructions were to write "as well and as 

rapidly as you can." An ANOVA on these data is presented in Table 26. 

The F values of 3.11 obtained when speed of handwriting written 

by intermediate grade pupils using the manuscript and cursive style of 

writing is not significant. The F value of 3.15 obtained when levels 

of intelligence was the main factor indicates that a significant dif

ference does exist in speed of handwriting among pupils in different 

levels of intelligence when they were instructed to write "as well 

and as rapidly as you can." 

Table 26 

ANOVA of Speed by Level of Intelligence and Handwriting 
Style When Instructions Were to Write "As 

Well and As Rapidly As You Can" 

Source of Level of 
Variation SS df MS F Significance 

Between Groups 72 

Manuscript/Cursive 389.12 1 389.12 3.11 n.s. 

Level of Intelligence 788.64 2 394.32 3.15 n.s. 

Interaction of 
Manuscript/Cursive 
and Intelligence 
Level 77.67 2 38.84 .31 n.s. 

Error 9,010.50 72 125.15 

Total 21,129.57 107 
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The interaction of manuscript and cursive styles of handwriting 

with intelligence levels is not significant as indicated by the low F 

value of .31 when pupils were instructed to write "as well and as 

rapidly as you can." 

Table 27 shows mean letters written per minute by intermediate 

grade pupils grouped into three levels of intelligence, high, medium, 

and low, when instructions were to write "as fast as you can." An 

ANOVA on these data is presented in Table 28. 

Table 27 

Mean Number of Letters Written Per Minute by Level 
of Intelligence When Instructions Were to Write 

"As Fast As You Can" 

Level of 
Intelligence Treatment Means 

Manuscript 81.89 
High 

Cursive 67.86 

Manuscript 73.36 
Medium 

Cursive 67.39 

Manuscript 69.19 
Low 

Cursive 57.67 
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Table 28 

ANOVA of Speed by Level of Intelligence and Handwriting 
Style When Instructions Were to Write 

"As Fast As You Can" 

Source of 
Variation SS df MS F 

Level of 
Significance 

Between Groups 72 

Manuscript/Cursive 2,982.00 1 2,982.00 22.54 P .001 

Level of Intelligence 2,393.41 2 1,196.70 9.05 P .001 

Interaction of 
Manuscr ipt/Curs ive 
and Level of 
Intelligence 306.02 2 153.01 1.16 n.s. 

Error 9,525.67 72 132.30 

Total 29,646.36 107 

The F value of 22.54 indicates significance at less than the .001 

level when manuscript was compared to cursive handwriting. This dif

ference can be explained in the first hypothesis on page 4. 

The F value of 9.05 obtained when speed of handwriting was com

pared with levels of intelligence when pupils were asked to write "as 

fast as you can," is significant at the .001 level. An examination of 

the means presented in Table 27 indicates that pupils in the high level 

of intelligence who use the manuscript style are able to write an 



average of 8,03 letters per minute more than those in the medium level 

of intelligence and those in the medium level of intelligence write an 

average of 4,17 letters more per minute than those in the low level of 

intelligence. Pupils in the high level of intelligence who use the 

cursive style of handwriting write an average of .47 letters per minute 

more than pupils in the- medium level. Pupils in the medium level 

write an average of 9.72 letters more per minute than those in the low 

level of intelligence. Thus, level of intelligence is related to speed 

of writing. 

The interaction of manuscript and cursive handwriting with levels 

of intelligence is not significant as indicated by the F value of 

1.16. 

Table 29 shows the mean legibility scores assigned samples of 

pupils' manuscript and cursive handwriting by a panel of five jurors. 

In determining legibility the jurors used the following as criteria: 

size of writing, intensity of pen or pencil line, slant of writing, 

alignment of letters, form of letters, and spacing. A five point 

rating scale for each of the criteria was used in evaluating the pupils' 

handwriting. The selection of handwriting evaluated was the same for 

fourth grade pupils and for fifth and sixth grade pupils. Table 30 

is an ANOVA summarizing the data presented in Table 29. 

Legibility of pupils' handwriting written in the manuscript style 

compared with pupils' handwriting written in the cursive style resulted 

in an F value of 2.81 which was not significant at the .05 level. 
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Table 29 

Mean Legibility Scores by Level of 
Intelligence and Handwriting Style 

Level of 
Intelligence Handwriting Style Means 

High 
Manuscript 

Cursive 

96.50 

98.56 

Medium 
Manuscript 

Cursive 

92.33 

88.28 

Low 
Manuscript 

Cursive 

99.44 

85.94 

The hypothesis that no difference in legibility of pupils' hand

writing exists among pupils who make the transition from manuscript to 

cursive handwriting in the third grade and those who are taught the 

manuscript form of handwriting exclusively throughout the elementary 

school is accepted. 

The F value of 3.15 obtained when legibility was compared by 

levels of intelligence, high, medium, and low, is not significant at 

the .05 level. The hypothesis that no difference in legibility of 

pupils' handwriting will exist between the different levels of 

intelligence is also accepted. 



Table 30 
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ANOVA of Legibility by Level of Intelligence 
and Handwriting Style 

Source of 
Variation SS df MS F 

Level of 
Significance 

Between Groups 72 

Manuscript/Cursive 720.75 1 720.75 2.81 n.s. 

Level of Intelligence 974.74 2 487.37 1.90 n.s. 

Interaction of 
Manuscript/Cursive 
and Intelligence 1,105.56 2 552.78 2.15 n.s. 

Error 18,487.33 72 256.77 

Total 36,146.99 107 
-

The interaction of manuscript and cursive writing with intelli

gence levels was not significant as evidenced by the low F value of 

.31. 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

The purpose of this study was to determine if there was a dif

ference of speed and legibility of handwriting among pupils in grades 

four, five, and six who have been instructed in the two different styles 

of handwriting, manuscript and cursive. 

To answer this question, and to provide order and direction to 

the study, the following six hypotheses were tested: 

1. No differences in speed of handwriting will exist in the 

intermediate grades between children who make the transition 

from manuscript to cursive handwriting in the third grade and 

those who are taught the manuscript form of handwriting exclu

sively throughout the elementary school: (1) when children 

write as well and as rapidly as they can, and (2) when 

they write as fast as they can. 

2. No differences in legibility of handwriting will exist in the 

intermediate grades between children who make the transition 

from manuscript to cursive handwriting in the third grade and 

those who are taught the manuscript form of handwriting exclu

sively throughout the elementary school. 
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3. No differences will exist in size of writing, intensity of 

pen or pencil line, slant of writing, alignment of letters, 

form of letters, or spacing as criteria for judging legibil

ity of handwriting between intermediate grade pupils' specimens 

of handwriting written in the manuscript or cursive style. 

4. No difference will exist in the time it takes to read selec

tions written by pupils in the intermediate grades who have 

made the transition from manuscript to cursive handwriting 

in the third grade and pupils who have been taught the manu

script form of handwriting exclusively. 

5. No differences in speed and legibility of handwriting will 

exist among boys and girls who make the transition from 

manuscript to cursive handwriting in the third grade and 

those who are taught the manuscript form of handwriting exclu

sively throughout the elementary school. 

6. No differences will exist in speed and legibility of hand

writing among pupils in different grade levels and in dif

ferent levels of intellectual ability who make the transition 

from manuscript to cursive handwriting in the third grade and 

those who are taught the manuscript form of handwriting 

exclusively throughout the elementary school. 

A review of the related literature showed that speed and legibil

ity are principal aims in teaching handwriting. For the purpose of this 

study speed was defined as the number of letters a pupil writes per 

minute. Legibility was defined in terms of quality of handwriting 
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which considers the size of writing, the intensity of pen or pencil 

line, the slant of writing, the form of letters, the alignment of 

letters, and spacing. 

When speed is considered as a means of" comparing manuscript with 

cursive handwriting there is a lack of conclusive evidence indicating 

which style is faster. There is research evidence to support both 

schools of thought. 

A preponderance of evidence gleaned from the review of literature 

indicated the superiority of manuscript over cursive. However, a 

need for research comparing pupils' handwriting who have been taught all 

manuscript or cursive instruction with pupils who have been taught 

manuscript in the early grades and then changed to cursive was indicated. 

This study was designed to compare the speed and legibility of 

pupils taught only manuscript with those taught manuscript in the first 

two grades and who made the transition to cursive during the third 

grade. It was also designed to provide evidence which would indicate 

which of the following, size, intensity, slant, form, alignment, or 

spacing have the most affect upon legibility. 

Subjects for the experimental group consisted of pupils enrolled 

in grades four, five, and six in the Edith Bowen Laboratory School at 

Utah State University. Pupils enrolled in this school are instructed 

only in the manuscript style of handwriting. 

The subjects for the control group consisted of an equal number 

of pupils enrolled in grades four, five, and six in the North Park 
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School, Cache District, Logan, Utah. Pupils enrolled in this school 

are instructed in the manuscript style of handwriting in grades one and 

two. The transition to cursive handwriting is made during the first 

semester of the third grade. 

Nine boys and nine girls were selected randomly from each grade 

of each of the two schools making a sample of 108 pupils. They were 

matched according to (1) grade level (2) I.Q. level (high, medium, and 

low), and (3) sex. 

To equate instruction, in-service training sessions were held with 

the teachers participating in the study to assure familiarity with 

instructional materials and teaching methods to be used by each school. 

Following the in-service training sessions, and for the next six weeks, 

daily fifteen minute handwriting lessons were presented to the pupils 

by the classroom teachers. Instruction in the manuscript style of 

handwriting was given to pupils in the Edith Bowen School and instruc

tions in the cursive style was given to pupils in the North Park School. 

Data for the study were obtained in the following manner. 

1. The Otis Quick-Scoring Mental Ability Tests, Beta Test; 

Form A, was used to measure the intelligence of the subjects. 

2. A sentence "The quick brown fox jumps over the lazy dog" was 

given the pupils and they were asked to write it for a two 

minute period (1) as well and as rapidly as you can, and (2) 

as fast as you can. Speed was measured by the number of 

letters written per minute. 
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3. Separate paragraphs containing all letters of the alphabet 

were given to fifth and sixth graders and to fourth graders 

with instructions to copy the paragraph, writing as you 

usually do« Measures of legibility were judged by a panel of 

five jurors. 

4, The same paragraphs used to judge the legibility of pupils' 

handwriting by the panel of five jurors were also read by 36 

upper division university students. The time needed to read 

the paragraph was timed to the nearest tenth of a second. 

Whether or not handwriting can be easily read also provides 

another measure of legibility. 

The Otis Quick-Scoring Mental Ability tests and directions given 

to obtain samples of pupils' handwriting were all administered by the 

writer. 

To test the first, second, and fourth hypotheses, an analysis of 

variance was used with raw score data in a randomized block design. 

The third hypothesis was tested by deriving a product moment correla

tion matrix. The magnitude of the difference between the correlation 

coefficient of each element and its counterpart in the other treatment 

was assessed for significance using Fisher's Zr transformation. 

To analyze the fifth hypothesis a 2 x 2 analysis of variance 

was used. A 2 x 3 analysis of variance was used to analyze and 

interpret the sixth hypothesis. 
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Conclusions 

a result of this study, the following conclusions are made: 

Intermediate grade pupils taught exclusively the manuscript 

form of handwriting write as fast or faster than do pupils 

taught to make the transition from manuscript to cursive 

handwriting. A significant difference in speed of hand

writing in favor of manuscript was found when pupils were 

instructed to write, "as fast as you can." 

Handwriting written in the manuscript style was judged by the 

panel of jurors to be more legible than handwriting written 

in the cursive style; however, the difference in legibility 

was not statistically significant. 

Of the six criterion elements for legibility, size, intensity, 

slant, form, alignment, and space, alignment proved to be the 

element having the most effect on handwriting written in the 

two different styles. Intensity of pen or pencil line had 

the least effect. Form ranked second, spacing third, size 

fourth, and slant fifth in importance as criteria for legibil

ity in the manuscript style of handwriting. The rankings, 

except for slant and size, were the same for the cursive 

style of handwriting, slant ranking fourth and size fifth 

in importance as criteria for legibility. 

The correlations indicated that the three criterion elements, 

alignment, form, and spacing, each counted for over 80 percent 
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of the total variance in legibility. The magnitude of these 

correlations indicates that assessment in terms of any one 

of them will yield data which are indicative of what the 

total legibility score will be for that type of writing. 

The magnitude of the difference between the correlation 

coefficients of each element of legibility in the manuscript 

style of handwriting with its counterpart in the cursive style 

was assessed for significance by use of Fisher's Zr transforma

tion. A statistically significant difference was not found. 

4. As indicated by the time needed for university students to 

read selections of pupils' handwriting, the manuscript style 

of handwriting proved slightly easier to read than the cur

sive style of handwriting although the difference was not 

significant. 

5. The following conclusions were arrived at when speed and 

legibility of manuscript and cursive handwriting were compared 

by sex: (a) Sex was not a significant factor in speed of 

handwriting. However, both boys and girls using the manu

script style of handwriting were able to write faster than 

were boys and girls using the cursive style, but the dif

ference in speed was not statistically significant. (b) 

A statistically significant difference favoring the legibility 

of girls handwriting over boys handwriting existed among 

pupils in grades four, five and six. (c) The mean legibility 
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scores obtained by both boys and girls using the manuscript 

style of handwriting was higher than scores obtained by boys 

and girls handwriting written in the cursive style, although 

the difference was not statistically significant. 

The following conclusions were arrived at after testing the 

sixth hypothesis which reads, "No difference will exist in 

speed and legibility of handwriting among pupils in different 

grade levels and in different levels of intellectual ability 

who make the transition from manuscript to cursive handwriting 

in the third grade and those who are taught the manuscript 

form of handwriting exclusively throughout the elementary 

school:" (a) A statistically significant difference in speed 

of handwriting existed between pupils enrolled in the fourth, 

fifth, and sixth grades, (b) There was a statistically 

significant difference in legibility of intermediate grade 

pupils handwriting when compared by grade level. Legibility 

of pupils' handwriting increased as their grade level increased, 

(c) When intermediate grade pupils were instructed to "write 

as well and as rapidly as you can," there was not a statistically 

significant difference in speed of writing as compared with 

levels of intelligence. However, when instructions were to 

write as fast as you can there was a statistically significant 

difference. Level of intelligence is related to speed of 

writing. (d) Levels of intelligence do not affect legibility 

of pupils1 handwriting in the intermediate grades to a 

statistically significant degree. 
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Recommendation 

The following recommendations are made as a result of the findings 

of this investigation. 

1. Similar studies be conducted with pupils who are now in 

junior high school and who formerly attended the Edith Bowen 

Teacher Education Laboratory School. The purposes of these 

studies would be to: 

a. Compare the speed and legibility of pupils' hand

writing in the junior high school who have been 

taught the manuscript style of handwriting exclu

sively with pupils' handwriting who made the transi

tion from manuscript to cursive. 

b. Determine whether or not pressure, either internal 

or external will cause pupils from the Edith Bowen 

Laboratory School, where manuscript is the only form 

of writing taught, to change to the cursive style of 

handwriting. 

2. The findings of this study indicate that in reality there is 

no need to make a transition from manuscript to cursive 

writing. Pupils taught the manuscript form of handwriting 

exclusively will have a style of handwriting that is equally 

as fast or faster and as legible or more legible than those 

using the cursive style. It is therefore recommended that 
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an entire school district having pupils enrolled from kinder

garten through twelfth grade adopt a program where manuscript 

is the only form of handwriting taught. It is difficult for 

any one elementary school to adopt such a program where its 

pupils will eventually join with pupils from different elemen

tary schools in a secondary school where cursive handwriting 

is the usual form of handwriting. The result of this recom

mended action should then be studied. 

In analyzing the data of this study, it was conjectured that 

the reason speed of manuscript writing actually decreased in 

the sixth grade was in part due to the attitude of the teacher, 

parents, and pupils. A desire for pupils to learn to write in 

the cursive style of handwriting as well as in the manuscript 

style seemed to exist. It is therefore recommended that a 

follow-up study be conducted within the next year for those 

pupils who were in the fourth and fifth grades at the time of 

this study. The purpose of the study would be to determine 

if their rate of manuscript writing decreases as they become 

older. 
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Number of Letters Per Minute Written by the Two Groups 
of Fourth Grade Children When the Instructions 

Were to Write As Well and As Rapidly 
As They Can. 

Grade Sex Intell. Level Cursive Manuscript 
1 43 1 66.5 

High 2 23.5 2 39.0 
3 24 3 33.5 
1 39 1 41 

M Med. 2 45.5 2 33.5 
3 28.0 3 45.5 
1 25.5 1 33.5 

Low 2 14.0 2 31 
4 3 10.0 3 17.5 

1 35 1 35 
High 2 46.5 2 37.5 

3 33.3 3 43.5 
1 49 1 45.5 

F Med. 2 47.5 2 34.5 
3 47.5 3 49 
1 24 1 45.5 

Low 2 35 2 35 
3 57.5 3 21.5 



Number of Letters Per Minute Written by the Two Groups 
of Fifth Grade Children When the Instructions 

Were to Write As Well and As Rapidly 
As They Can. 

Grade Sex Intell. Level Cursive 
1 43 1 66.5 

High 2 43 2 56.5 
3 15.5 3 87.5 
1 43 1 56.5 

M Med. 2 45.5 2 48 
3 35 3 48 
1 36.5 1 66.5 

Low 2 57.5 2 57.5 

5 3 30 3 60.5 
1 56.5 1 59 

High 2 45.5 2 60.5 
3 57.5 3 58 
1 30 1 51 

F Med. 2 33.5 2 52.5 
3 57.5 3 70 
1 30 1 42.5 

Low 2 36 2 56.5 
3 70 3 52.5 

Manuscript 



Number of Letters Per Minute Written by the Two Groups 
of Sixth Grade Children When the Instructions 

Were to Write As Well and As Rapidly 
As They Can. 

Grade Sex Intell. Level • Cursive Manuscript 
1 67 1 35 

High 2 51 2 45 
3 60 3 52 
1 52.5 1 56.5 

M Med. 2 47.5 2 52.5 
3 52.5 3 37.5 
1 61.5 1 35 

Low 2 45.5 2 45.5 

6 3 65.0 3 42.5 
1 58 1 49 

High 2 56.5 2 78 
3 66.5 3 35 
1 62 1 42.5 

F Med. 2 43 2 40.5 
3 52.5 3 54 
1 54.5 1 30 

Low 2 52.5 2 70 
3 35 3 43 



Number of Letters Per Minute Written by the Two Groups of 
Fourth Grade Children When the Instructions Were 

to Write As Fast As They Can. • 

Grade Sex Intell. Level Cursive Manuscript 
1 70 1 74 

High 2 43 2 45.5 
3 56 3 59.0 
1 86 1 63 

M Med. 2 78 2 49 
3 67 3 43.5 
1 56 1 52.5 

Low 2 25 2 39.0 

4 3 32 3 65 
1 51 1 70 

High 2 70 2 62.5 
3 70 3 68.5 
1 74 1 76.5 

F Med. 2 67 2 78 
3 63 3 81.5 
1 48 1 52.5 

Low 2 70 2 43 
3 70 3 46.5 



Number of Letters Per Minute Written by the Two Groups of 
Fifth Grade Children When the Instructions Were 

to Write As Fast As They Can. 

Grade Sex Intel 1. Level Cursive Manuscript 
1 56 1 95.5 

High 2 74 2 82.5 
3 41.5 3 105.0 
1 68.5 1 74 

M Med. 2 65 2 63 
3 59 3 85.5 
1 43 1 87.5 

Low 2 63 2 66.5 

5 3 35 3 105.0 
1 74 1 80.5 

High 2 56.5 2 101.5 
3 63 3 95.5 
1 57.5 1 80.5 

F Med. 2 41.0 2 78 
3 68.5 3 87.5 
1 54 1 70 

Low 2 51 2 70 
3 78 3 80.5 



Number of Letters Per Minute Written by the Two Groups of 
Sixth Grade Children When the Instructions Were 

to Write As Fast As They Can. 

Grade Sex Intell. Level Cursive Manuscript 
1 90 1 73 

High 2 84 2 114.5 
3 80.5 .3 63.5 
1 70 1 65 

M Med. 2 66.5 2 72.5 
3 78.5 3 86 
1 74 1 70 

Low 2 68.5 2 72 

6 3 75 3 82.5 
1 84 1 89 

High 2 66.5 2 100 
3 91.5 3 94 
1 78 1 76.5 

F Med. 2 59 2 65 
3 66.5 3 95.5 
1 68.5 1 79 

Low 2 72 2 87.5 
3 55 3 76.5 



Reading Time in Seconds Required of University Students to Read 
Selections Written by Fourth Grade Pupils Using the 

- Manuscript and Cursive Styles of Handwriting. 

Grade Sex Intell. Level Cursive Manuscript 
1 17:7 1 16:1 

High 2 20:5 2 20:3 
3 17 3 15:1 
1 20:8 1 21:4 

M Med. 2 18:2 2 20:4 
3 23:3 3 21:9 
1 22 1 21 

Low 2 16 2 13:8 

4 3 18 3 18:6 
1 19:8 1 17:1 

High 2 20 2 19:5 
3 14:8 3 14:9 
1 19:9 1 20:4 

F Med. 2 18:4 2 18:9 
3 21:4 3 21 
1 19:8 1 20 

Low 2 15:2 2 13:5 
3 17:5 3 17:5 



Reading Time in Seconds Required of University Students to Read 
Selections Written by Fifth Grade Pupils Using the 

Manuscript and Cursive Styles of Handwriting. 

Grade Sex Intell. Level Cursive Manuscript 
1 23 1 30:3 

High 2 24:9 2 26:5 
3 23:1 3 19:5 
1 25:8 1 26:7 

M Med. 2 27 2 25:5 
3 31:6 3 26:3 
1 24:8 1 27:5 

Low 2 18:9 2 19:5 

5 3 23 3 22:2 
1 22:6 1 20:8 

High 2 21:2 2 19:6 
3 19:9 3 21:1 
1 24:8 1 25:5 

F Med. 2 24:8 2 24:1 
3 28 3 28:8 
1 27:5 1 25:3 

Low 2 18 2 17:1 
3 21 3 22:6 



Reading Time in Seconds Required of University Students to Read 
Selections Written by Sixth Grade Pupils Using the 

Manuscript and Cursive Styles of Handwriting. 

Grade Sex Intell. Level Cursive Manuscript 
1 23:1 1 23:4 

High 2 29:6 2 28:1 
3 25 3 26:2 
1 26:3 1 26 

M Med. 2 28 2 29 
3 19:8 3 16 
1 27:5 1 25 

Low 2 26:2 2 24 

6 3 27:4 3 28 
1 24:1 1 23 

High 2 30 2 27:1 
3 29:5 3 21:5 
1 22:8 1 25:5 

F Med. 2 28:6 2 26:5 
3 18:9 3 18:6 
1 28 1 23:5 

Low 2 27 2 24:6 
3 26:4 3 26 



Legibility Scores Assigned Samples of Fourth Grade Pupils' 
Cursive Handwriting by the Panel of Five Jurors 

Grade Sex I.Q. Level Pupil Size Quality Slant Form Alignment Spacing Total 
1 19 19 17 16 14 16 101 

High 2 14 17 13 13 13 14 84 
3 14 18 13 7 9 11 62 
1 13 15 15 11 14 17 85 

M Med. 2 12 9 13 9 9 11 63 
3 7 9 12 9 7 11 55 
1 14 14 13 10 12 13 76 

Low 2 15 15 15 14 13 15 87 

A 3 14 10 13 9 8 12 66 
f 

1 12 11 20 20 20 17 100 
High 2 15 18 16 18 15 17 99 

3 18 16 14 14 14 15 91 
1 16 20 14 14 16 17 97 

F Med. 2 16 18 14 13 14 17 92 
3 19 20 19 16 16 17 107 
1 17 16 16 15 14 16 94 

Low 2 11 16 13 15 16 14 85 
3 17 15 13 15 18 18 96 



Legibility Scores Assigned Samples of Fourth Grade Pupils' 
Manuscript Handwriting by the Panel of Five Jurors 

Grade Sex I.Q. Level Pupil Size Quality Slant Form Alignment Spacing Total 
1 9 15 17 15 16 18 90 

High 2 15 11 12 14 15 13 80 
3 11 10 14 13 11 11 70 
1 14 14 15 11 12 12 78 

M Med. 2 12 14 15 12 12 14 79 
3 11 12 16 10 11 13 73 
1 10 11 10 10 14 14 69 

Low 2 17 19 19 19 18 19 111 

4 3 11 16 13 13 11 15 79 
1 19 19 16 14 20 17 105 

High 2 19 18 17 15 19 15 103 
3 20 18 13 19 19 21 110 
1 13 15 12 '10 17 15 82 

F Med. 2 21 20 20 17 18 20 116 
3 19 19 17 17 17 17 106 
1 13 10 11 8 11 11 64 

Low 2 15 15 17 18 18 15 98 
3 10 19 14 13 17 17 90 



Legibility Scores Assigned Samples of Fifth Grade Pupils' 
Cursive Handwriting by the Panel of Five Jurors 

Grade Sex I.Q. Level Pupil Size Quality Slant Form Alignment Spacing Total 
1 16 19 15 17 18 14 99 

High 2 17 15 12 13 14 15 86 
3 20 12 20 21 21 19 113 
1 16 15 14 14 15 17 91 

M Med. 2 13 14 13 10 12 14 76 
3 19 16 15 15 14 15 94 
1 20 17 19 15 19 17 107 

Low 2 12 14 11 10 11 15 73 

5 3 20 18 16 17 17 20 108 
1 18 19 22 23 23 23 128 

High 2 19 19 18 14 14 18 102 
3 19 19 21 23 20 19 121 
1 16 18 15 10 11 15 85 

F Med. 2 17 19 21 18 20 16 111 
3 17 11 15 15 18 16 92 
1 11 11 12 13 12 15 74 

Low 2 13 14 13 13 14 12 79 
3 18 15 15 14 14 15 91 



Legibility Scores Assigned Samples of Fifth Grade Pupils' 
Manuscript Handwriting by the Panel of Five Jurors 

Grade Sex I.Q. Level Pupil Size Quality Slant Form Alignment Spacing Total 
1 12 16 12 11 10 13 74 

High 2 13 16 12 11 13 12 77 
3 14 12 16 12 17 14 85 
1 13 14 11 12 9 14 73 

M Med. 2 16 13 15 12 17 15 88 
3 16 15 16 12 12 15 86 
1 13 14 10 9 12 13 71 

Low 2 19 17 15 16 19 19 105 

5 3 21 22 20 20 22 20 125 
1 22 21 19 19 20 19 120 

High 2 20 22 19 20 22 16 119 
3 11 10 13 13 12 10 69 
1 19 17 14 14 15 17 96 

. F Med. 2 21 22 18 20 22 21 124 
3 11 14 11 8 12 9 65 
1 16 18 14 17 18 18 101 

Low 2 18 20 18 16 19 20 111 
3 20 17 20 20 21 22 120 



Legibility Scores Assigned Samples of Sixth Grade Pupils' 
Cursive Handwriting by the Panel of Five Jurors 

Grade Sex I.Q. Level Pupil Size Quality Slant Form Alignment Spacing Total 
1 10 10 10 7 12 12 61 

High 2 20 20 18 16 18 16 108 
3 15 15 11 10 11 15 77 
1 12 15 13 11 11 15 77 

M Med. 2 12 13 11 10 11 11 68 
3 16 16 15 12 15 15 79 
1 12 12 14 10 12 13 73 

Low 2 11 15 10 10 12 13 71 
3 10 11 13 11 10 11 66 
1 19 21 19 19 20 19 117 

High 2 18 16 18 18 20 18 108 
3 20 20 20 16 19 22 117 
1 19 22 19 16 20 20 116 

F Med. 2 16 15 13 14 15 17 90 
3 19 20 15 13 17 17 101 
1 22 18 24 20 24 18 126 

Low 2 12 15 9 10 11 12 69 
3 19 19 13 18 18 19 106 



Legibility Scores Assigned Samples of Sixth Grade Pupils' 
Manuscript Handwriting by the Panel of Five Jurors 

Grade Sex I.Q. Level Pupil Size Quality Slant Form Alignment Spacing Total 
1 15 16 16 14 15 13 89 

High 2 16 17 17 17 15 17 99 
3 20 13 18 15 20 19 105 
1 16 15 16 13 14 14 88 

M Med. 2 16 15 14 16 16 17 94 
3 21 19 18 17 19 18 112 
1 11 15 12 12 15 14 79 

Low 2 20 18 20 18 18 19 113 

6 3 21 20 19 19 20 19 118 
1 18 15 18 17 17 17 102 

High 2 21 20 20 22 21 22 126 
3 17 11 20 22 22 20 112 
1 12 13 11 10 10 12 68 

F Med. 2 18 18 21 23 22 20 122 
3 18 21 19 17 19 18 112 
1 20 19 19 20 20 18 116 

Low 2 22 12 21 21 20 20 116 
3 19 16 16 16 19 18 104 
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