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CHAPTER I 

INTRODUCTION 

Purpose.-- This study is an analysis of the 

handwriting-period writing of children in fourth, fifth, 

and sixth grades compared with their writing done under 

pressure of time, to find where illegibilities take place. 

It is an analysis of illegibilities in cursive writing of 

lower case letters written with pencil. Speed, slant, 

size, spacing, alignment, and letter formation are 

analyzed. 

It is the intent of this study to locate the 

illegibilities emerging in writing exclusive of the 

handwriting-period writing in order to determine what 

happens to writing when it is done under the pressure of 

time. 

Justification.-- It is assumed that all teachers seek 

legible writing from their students. The general purpose 

in teaching the subject of handwriting is " ••. to develop 

sufficient skill to enable pupils to write easily, legibly, • 

and rapidly."l/ Nevertheless, assignments are given and 

1/Lena A. Shaw, "Handwriting," Fourth Yearbook, Department 
of Superintendence, National Education Association, 
Washington, D. c., February, 1926, Chapter V, p. 113. 

-1-



and students are expected to hand in specific written work 

in a given time. This imposes a mental and physical 

pressure on the child--the pressure of time. Furthermore, 

little consideration is given to the speed and legibility 

needs of children with the exception of the scheduled 

handwriting-period writing. Writing's purpose is to be 

read. Yet there is little evidence that children are doing 

their best. On the other hand, there is a definite need to 

know what factors contribute to the illegibility of writing 

done under the pressure of time. The writing of children 

done exclusive of the handwriting-period closely resembles 

their writing done under pressure of time. By comparing 

handwriting-period writing and writing done under pressure 

of time, it should be possible to locate and analyze the 

factors which contribute to illegibility. The specimens 

of writing studied in this thesis closely resemble the 

every-day assignments expected of school children. 

Although Johnson!/ does not offer an answer to the 

problem, he does state the issue clearly: 

"General objectives in the teaching of handwrit­
ing have been so universally accepted that it is 
unnecessary to enumerate them. Agreed on in theory 
also is the vital relation of handwriting to all areas 
of the elementary school curriculum. Actual practice, 

!/William H. Johnson, "The Improvement of Handwriting," 
!lementary School Journal (October, 1943), 43:90. 



however, has seemed to fall far short of theory in 
the success with which it has brought about an ef­
fective use of writing as a tool in meeting the 
every-day needs of the child or has enabled the 
child to achieve that measure of legibility and 
speed necessary for his future educational and vo­
cational success." 

The purpose of this study is to locate illegibilities 

emerging in writing done under pressure of time. 

3 



CHAPTER II 

REVIEW OF RESEARCH 

It is the purpose of this study to analyze the 

handwriting-period writing of children in fourth, fifth, 

and sixth grades, and compare it with a specimen of their 

writing done under pressure of time to find where illegi­

bilities take place. 

Research which pertains to the basic elements of 

handwriting will be presented in this chapter. 

1. Aims of Handwriting 
1/ 

Handwriting as a tool.-- Beale- discusses the place 

of handwriting in the curriculum: 

"Handwriting is one of the major instruments of 
learning, and as such it deserves an important place 
in the curriculum. Literacy has been defined as the 
ability to read a newspaper intelligently and to write 
a letter readily. This definition implies that legi­
bility without fluency in handwriting is of little 
value--and of course fluency without legibility is of 
no value whatever. 

The effectiveness of any handwriting instruction 
is measured by the pupil's ability to write and think 
at the same time. Spontaneity in written expression 
is impossible if the writer is obliged to divide his 

!/Beulah P. Beale, "Making Handwriting Function," 
instructor (January, 1946), 55:14. 
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attention between the thoughts he is expressing and 
the mechanics of writing." 

1/ 
Breed and Culp- examine the outcomes from two view-

points: "From the standpoint of one writing, the most 

important aim in the teaching of writing is evidently 

producibility; from the standpoint of the one reading the 

most important aim is legibility." 

Handwriting as a skill.-- In answering the question: 

" .•. what degree of skill is attainable under specified 
2/ 3/ 

conditions in the school?"- Freeman- offers the following 

consideration: 

"It is germane to the subject, then, to consider 
both the amount of skill which it is desirable that a 
pupil shall attain from the point of view of society 
and of his later life, and also the time which is re­
quired to attain this skill. The subject, then, may 
be approached from either side." 

Automatization.-- A partial answer to the question is 
4/ 

given by Ayer- in his discussion of automatization. 

!/FrederickS. Breed and Vernon Culp, "Note on the Relation· 
of Legibility and Form in Handwriting,n School and Society 
(December, 1916), 4:870. 

]/Ibid. 

4/Fred c. Ayer, "The Attainment of Objectives in Handwrit­
Ing," Elementary School Journal (September, 1927), 28:48. 
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"Automatization in writing is a process of dis­
tinct mental economy. Many pupils who can write well 
under ordinary conditions when fair attention can be 
devoted to the act of writing permit their writing to 
deteriorate when under a severe mental strain--for 
example, when they are takin~ complicated notes or 
writing a difficult composit~on. Automatization 
should be developed by appropriate drill, particularly 
in the upper grades to the point where the pupils can 
write within a few points of his best writing without 
having his attention distracted from the content of 
his writing." 

However, Ayer also indicates that automatization by 
1/ 

itself is not the answer. He cautions:- "General ability 

in handwriting deteriorates very rapidly unless, in gaining 

skill the pupil also acquires the attitude of writing well 

regardless of circumstances." 
2/ 

Ayer further states:-

"Self-improvement in handwriting and the ability 
to maintain standards of penmanship once attained are 
materially aided by a discriminating knowledge of the 
basal elements which enter into superior writing, 
such as spacing, slant, alignment, and letter forma­
tion." 

3/ 
Beale- says that one reason for poor handwriting is: 

"Failure to recognize that since living organisms are being 

educated, there is a relationship between lapses in quality 

of writing and the periods of acceleration in muscular 

growth and neural development." 

1/Ayer, op. cit., p. 45. 

2/Ibid., p. 50. 

1/Beale, loc. cit. 



The need.-- Many subjects in the curriculum are 
1/ 

criticized. Handwriting is one of them. Nelson- offers 

7 

an answer to the critics who claim there is no need for 

emphasis on handwriting instruction: "We must agree that 

the day will be far off when the average person will not 

depend upon penmanship for most of his writing. Even 

those who use typewriters most would be lost without their 

pens and pencils." 

In summarizing the aim of handwriting, Rosen's 
2/ 

analysis- is given: "Handwriting is a tool of communica-

tion and as such should be developed with every child to a 

point where he has sufficient skill in its use to meet the 

demands of school and life situations." 

2. Statements Concerning All Factors of Legibility 

Factors of legibility.-- In discussing formation, 
3/ 

alignment, spacing, and slant, Breed and Culp note:- "So 

far as the value of these factors are concerned, diversity 

of opinion exists at present even among those whose experi­

ments have come the nearest to the problem." 

1/Boyd E. Nelson, "Habits in Handwriting," Volta Review 
\March, 1947), 49:72. 

2/Frances A. Rosen, "The Second 'R1 in Today's School," 
Xducation Digest (May, 1951), 16:23. 

1/Breed and Culp, op. cit., p. 871. 



3. Statements Regarding the Separate 

Factors of Handwriting 
1/ 

Formation.-- Quant found- that good letter formation 

is the most important factor in determining the legibility 

of handwriting. 

9 

Freeman writes: 2/ "The increased weight given to let­

ter formation is justified by the fact that the form of the 

letter is the fundamental basis of legibility." Although 

this reference is from a secondary source, it is included 

because Freeman is a recognized authority in the field of 

handwriting. 
3/ 

Boras' discussion of the fixedness of handwriting-

offers aid in determining legibility: "Stability is a tenn 

which refers to the state or quality of fixedness of the 

shape or form of the letter. Deterioration means that the 

quality grows worse as the writing proceeds." 
4/ 

A summary of Newland's study of illegibilities-

reported: 

!/Quant, op. cit. 

is 

2/Frank N. Freeman, The Teaching of Handwriting, Houghton 
Hifflin Company, Boston, 1914, p. 132. 

3/Harold 0. Boras, "An Experimental Study of the Relative 
Rerits of Certain Letter Forms with Respect to Legibility 
with Speed and Stability as Related Factors," Journal of 
Experimental Education (September, 1936), 5:66. 

4/T. E. Newland, "An Analytical Study of the Development of 
!llegibilities in Handwriting from Lower Grades to Adult­
hood," Journal of Educational Research (December, 1932), 
26:249. 

::;:·;~;c;:".occ;oC".,;:=. ==== 
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1. There were more forms of illegibilities 
peculiar to the different age groups (elementary, 
high school, and adult), than were common to two 
or more age groups. 

2. The illegibilities of only four letters 
(a,e,r, and t) contributed 45, 46, and 47 per cent 
to the elementary, high school, and adult groups 
respectively. 

3. Only 14 forms of illegibilities in the 
elementary and hi~h school groups and nine in the 
adult group contr1buted 50 per cent of all illegi­
bilities. 

Standards in speed.-- On the basis of his research 
1/ 

in 1914, Freeman presented the following norms: 

Table 1 

Speed Standards 

Grade II III IV v VI VII VIII 

Speed 36 48 56 65 72 80 90 

2/ 
Freeman continues: 

10 

"Furthermore, the actual speed which is attained 
in upper-half of the schools by the time of the eighth 
grade is lower than it should be. Less than 80 

1/Frank N. Freeman, 
~lementar -School 
Nat1ona oc1ety or t e tu y o ucat1on, ourteent 
Yearbook, 1915, Part I, Public School Publishing Company, 
Bloomington, Illinois, p. 77. 

2/Frank N. Freeman, "Handwriting," Minimum Essentials in 
~lementary-School Subjects-Standards-Current Practices, 
op. cit., p. 76. 
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letters a minute is slow writing and the standard 
which is laid down, of 90 letters per minute, is 
well within the bounds of reason." 

11 

After further research, Freeman suggested the follow-
1/ 

ing grade standards for speed:-

Grade 

Speed 

II 

30 

III 

44 

Table 2 

Speed Standards 

IV 

51 

v 

60 

VI 

63 

VII 

68 

VIII 

73 

Effect of supervision.-- Other factors have a bearin~/ 

on the speed of writing and the finished product. Prewit­

asserts that supervision of writing is advisable and adds: 

"In other words supervision appears definitely to keep a 

better balance between speed and quality, and in this 

respect, therefore, it merits the approval of the educa­

tional psychologist." 

!/Frank N. Freeman, "Principles of Method in Teaching 
;'riting as Derived from Scientific Investigation," Fourth 
Report of the Committee on Economy of Time in Educat~on, 
National Society for the Study of Education, Eighteenth 
Yearbook, 1919, Part II, Public School Publishing Company, 
Bloomington, Illinois, p. 16. 

2/Irene Prewit and H. T. Manuel, "Differences in the 
Uandwriting of Supervised and Unsupervised Pupils," 
School and Society (March, 1930), 31:298. 
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1/ 
Importance of correct slant.-- West found:- "From the 

standpoint of appearance especially, and speed and legibil­

ity to a great degree, slant is of great importance." 
2/ 

West also states:- "There is a general agreement 

among scientific investigators that the medium forward 

slant is best for ease and quickness of movement." 

He further advises that mixed slants, changing slants, 
3/ 

and definitely wrong slants interfere with legibility.-

Other authorities gave weight to slant but few made 
4/ 

separate mention of it. However, Quant indicates- that 

irregularity of slant does decrease the legibility of hand-

writing and is an important factor. 
5/ 

Another viewpoint.-- Startling as it may seem, Ayres-

reported that: "Different writings ~lanq are surprisingly 

equal as to legibility." 

Size.-- Most handwriting authorities place much 

emphasis on size of letters as related to legibility. 

1/Paul V. West, Remedial and Follow-Up Work, Public School 
Publishing Company, Bloomington, Illinois, 1926, p. 5. 

2/Ibid. 

3/Ibid., pp. 5-6. 

4/Quant, op. cit., p. 316. 

of 
ation, 
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Ayer!/ places stress on the proper size of letters when he 

includes it in his basal elements of good writing. He 

feels that standards should be set and once attained should 

be automatized by repetition. In addition, the various 

handwriting systems state proportions for the different 

letters. 

Surve~ in New York City.-- A New York City study 
_I 

indicated: 

"As the children advance through the grades, 
the size of the writing may be expected to decrease. 
How soon pupils decrease size of writin~ depends 
upon their eyesight and muscular co-ord~nation. 
Proportions of letters, however, should be con­
sidered at all times. The a, u, and n are as wide 
as they are tall. Letters such as 1 and e are 
about half the width of a or u. All tall letters 
(b, f, 1, h, and k) are as tall as the capitals. 
Letters d, p, and t are taller than the small let­
ters but shorter than the capitals." 

3/ 
Spacing an imeortant element.-- Freeman allows:-

"There is a fifth factor of writing which has a very 

important bearing on its quality, both from the point of 

view of legibility and of beauty, and that is spacing." 

Quant advises that compactness or decreasing the space 
4/ 

between letters and words favors legibility.-

1/Ayer, op. cit., p. 50. 

2/Margaret B. Parke and William H. Bristow, "Practices and 
Problems in Handwriting," Educational Research Bulletin, 
Number 9, New York City Board of Education, 1947, p. 57. 

3/Frank N. Freeman, The Teaching of Handwriting, oe. cit., 
p. 37. 

'· -~c::.c~~="'~~-atl":~~- op. cit!~'"" .e"~ 31:_4_·=""~==~~ c. - . . ....... . . . .. 



' ! ,, 
' ' 

i: 

14. 

1/ 
On the other hand, West states:- "One of the most 

aggravating and sometimes the only cause of illegibility is 

that of extremely narrow spacing between words or letters." 

West also indicates that too wide spacing and mixed 
2/ 

spacing leads to illegibility.-

Importance of alignment.-- Quant believes that align­

ment need not receive special emphasis in the teaching of 
3/ 

handwriting.- However, the Handwriting Foundation listed 

good aligmnent as one of "The Ten Commandments of Good 
4/ 

Handwriting.-
5/ 

Noble and Noble illustrate- that poor alignment 

results when similar letters are not equal in height. This 

can be checked by drawing horizontal lines along the tops 

of similar size letters and noting whether the similar let­

ters touch the lines. 

Degeneration in writing.-- It is interesting to note 

what happens after formal schooling is completed. Shaw 

!/West, op. cit., p. 11. 

~/Ibid., pp. 10-11. 

3/Quant, op. cit., p. 316. 

4/Dr. Caroline Emerson, Teacher's Guide to Handwriting, 
Handwriting Foundation, Washington, D. c., p. 3. 

5/J. Kendrick Noble, Self-Checking Handwriting Chart 
~or Correcting the Most Common Errors, Noble and Noble, 
PUblishers, Incorporated, New York, 1953. 

.:. •... .. ~c--:.:.:.."'·=;---=#;:=:.=:.:.:.;~ · o·.c.:;; "·'·"'-""·;_;;;~.::--";o-,--~;;"""~"'·..:.-,..;·;=~.,;·c ..• "·="--=-:; ... ····'="·: ... ;·.c-="c.. .•. ., ... 
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reported that pupils' writing speed increased but their 
1/ 

quality of writing decreased on their release from school.-

Physical and mental factors.-- Wittler's study places 
2/ 

more light on the subject:-

"To summarize on the basis of data studied: ana­
tomic age as expressed in skeletal development appears 
irrelevant as a determiner of either rate or quality 
of penmanship. Superior mental ability is a more im­
portant correlate. The bright child is usually a more 
rapid writer; he may or may not turn out a more legible 
product than his less gifted classmate: I. Q. cor­
related roughly about 20 per cent, lower with quality 
than with rate of writing. Rate and quality, though 
showing correlations ranging from 0.07 to 0.58, gave 
no conclusive answer to the question of how fast child­
ren may be expected to write without detriment to the 
product." 

3/ 
Conclusions of Johnson's study.-- Johnson revealed:-

"Evidence revealed that improvement in handwriting 
is steady when the child uses for comparison his own 
previous work and the examples provided by his text­
book. The amount of time spent on handwriting practice 
is of less importance than the amount of effort given 
by every classroom teacher to the development of a 
handwriting consciousness." 

4/ 
Correcting illegibilities.-- Guiler says:-

"The teacher now realizes the importance of 
diagnosis and analysis in overcoming handwriting 

1/Lena A. Shaw and Claudia E. Crumpton, "The Attitude of 
the Child in Matters of Skill," Elementary School Journal 
(November, 1929), 30:218. 

2/Milton Wittler, "Factors Affecting Ability in Writing," 
~chool and Society (June, 1929), 29:850. 

1/William H. Johnson, op. cit., p. 96. 

4/Walter S. Guiler, "Improving Handwriting Ability," 
~lementary School Journal (September, 1929), 30:62. 
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faults: the pupils are convinced that handwriting 
can be greatly improved by concentrating effort at 
points of difficulty." 

1/ 
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Johnson further states:- "This application of cor-

related content was instrumental in enabling the pupil to 

see how well material from regular school subjects could 

be written." 

Research stresses letter formation, size, spacing, 

slant, and alignment as the components of legibility. 

This study uses these elements in determining illegibili­

ties occurring in writing. 

!/Johnson, op. cit., p. 95. 
., 
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CHAPTER III 

PLAN OF PROCEDURE 

Statement.-- This study is an analysis of the 

handwriting-period writing of children in fourth, fifth, 

and sixth grades with their writing done under pressure 

of time to find where illegibilities take place. It is an 

analysis of illegibilities in cursive writing of lower case 

letters with pencil. Speed, slant, size, spacing, align­

ment, and letter formation are analyzed. 

Plan.-- The study was conducted in March, 1957, in 

the school system of Wilton, Connecticut. Three hundred 

students took part in the study; 100 in grade four, 100 in 

grade five, and 100 in grade six. Two specimens of writing 

were obtained from each child. The study required no 

special teaching by classroom teachers. It was purely a 

testing program. However, the teachers were asked to 

attend meetings in order to have the plan explained to 

them. 

Specimen I.-- Specimen I was obtained during the 

regular handwriting period. Each child had a duplicated 

copy of Specimen I. The children were instructed to 

copy the specimen in their best handwriting. Although 

-17-
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the children were not told previously that their writing 

speed was being timed, at the end of two minutes they were 

told to circle the last letter they had written, and then 

to continue to write in the relaxed, careful manner in 

which they started. The children copied the following 
1/ 

paragraphs which are from the Beck thesis.-

"Cowboys 

Red showed Jack how to throw the long rope that 
cowboys always carry with them. He twirled the long 
rope round and then threw it right over the head of 
one of the cows that was grazing near by. He threw 
the rope again and again but never missed. 

Then, of course, Jack had to try too. But the 
rope was too big for Jack and he missed every time." 

Since the letters j, q, and x did not appear in these 

paragraphs, ratings of j, q, and x were obtained from each 

child from the following sentence: 

The lazy boy quietly watched the pretty vixen 
jump over the fence and steal a big chicken. 

Specimen I was used to analyze slant, size, spacing, 

alignment, and individual letter formation of handwriting­

period writing. 

Specimen II.-- Each child had a duplicated copy of 

Specimen II. Specimen II was obtained at a time usually 

!/Mildred A. Beck, The Construction and Validation of an 
Analytical Handwriting Scale for Grades 4, 5 and 6, 
Doctoral Dissertation, School of Education, ~oston 
University, 1956, p. 165. 
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devoted to written composition. Before the children copied 

the sheet the tester said, "We haven't much time to copy 

this sheet; make sure you can read what you write." At 

the end of two minutes a bell sounded and the children 

were told to circle the last letter they had written and to 

continue to copy their sheet. Specimen II was used to 

analyze speed, slant, size, spacing, alignment, and indi­

vidual letter formation of writing done under pressure of 

time. 

A copy of Specimen II which is from the Penwarden 
1/ 

and Dowling thesis follows:-

"We departed one morning last summer to visit 
our relatives in the country. It was a long, but 
interesting trip. Many of the roads zigzagged 
through the mountains. We arrived only to find the 
house vacant. 

We made a short journey to the nearest town to 
inquire of their whereabouts. No one seemed to know 
that they planned to move. We gave up the search 
and started home. When we arrived there, a happy, 
excited couple quickly ran to greet us. Our rela­
tives had decided to come to the city to live." 

Purpose.-- The study attempts to answer the following 

questions: 

1. Do changes occur in slant when writing under 
pressure of time? 

2. Do changes occur in size when writing under 
pressure of time? 

1/Edna c. Penwarden and Ellen P. Dowling, Persistence of 
~rrors in Handwriting in Grades Six, Eight, and Ten, 
Unpublished Master's Thesis, Boston University School of 
Education, Boston, 1948. 

a 
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3. Do changes occur in spacing in writing done 
under pressure of time? 

4. Do changes occur in alignment when writing 
under pressure of time~ 

5. What changes occur in speed when writing under 
pressure of time? 

6. Does writing done under pressure of time increase 
the number of letter errors? 

20 

Scoring.-- The rating of specimens was judged by using 
1/ 

the Noble and Noble handwriting system manual- which is 

used in the school system where the study took place. 

The scoring of the four characteristics of slant, 

size, spacing, and alignment of Specimen I and Specimen II 

was based on the following five-point marking system. 

4 Excellent, does not vary from the correct form. 

3 Good, varies slightly from the correct form. 

2 Fair, varies occasionally from the correct form. 

1 Poor, varies frequently from the correct form. 

0 Unsatisfactory, varies consistently from the 
correct form. 

Rates of speed in Specimen I and Specimen II were 

found by dividing the number of letters written in two 

minutes on each specimen by two. 

Individual letters of Specimen I and Specimen II were 

marked plus or minus; plus if they were correctly formed, 

!/Marion Lewry, Avis Hebert, and Oscar Miller, How To Teach 
Randwritiny, Noble and Noble, Publishers, Incorporated, 
Gew York, 953, pp. 1-32. 
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and minus if they were incorrectly formed. 

The entire scoring was entered on a Rating Sheet for 

each child. A copy of the Rating Sheet is included on the 

next page. 

Specific details for scoring.-- After obtaining 

Specimens I and II, the following findings were determined 

and entered on the Rating Sheet for each child: 

1. A speed rate or number of letters written per 
minute from Specimens I and II were determined and 
entered in the proper space on the Rating Sheet. 
The number of letters written on Specimen I, 
inclusive to the letter circled by the child, was 
divided by 2 to give the letters per minute for 
Specimen I. The number of letters written on 
Specimen II, inclusive to the letter circled by 
the child, was divided by 2 to give the letters 
per minute for Specimen II. 

2. Slant was graded 4, 3, 2, 1, or 0. 

A medium forward slant is best. However, the 
school system where the study took place permitted 
individuals to use other slants, provided that the 
slant used was uniform in all the child's writing. 
Uniformity was the basis for scoring in this sFuqy. 
By drawing lines through individual letters (~~) 
slant was rated. If the lines were consistently 
parallel the slant was scored 4. If the lines 
varied slightly from being parallel, it was scored 
3. If the lines varied occasionally from being 
parallel, it was scored 2. If the lines frequently 
varied from being parallel, it was scored 1. If 
the lines were consistently varied, it was scored 0. 

3. Size was graded 4, 3, 2, 1, or 0. 

The small letters a, c, e, i, m, n, o, r, s, u, v, 
w, and x should be about 1/3 of a space tall. The 
g, j, q, y, and z should be 1/J of a space tall and 
1/2 of a space below the line. The b, h, 1, and k 
should be almost 3/8 of an inch tall or almost a 
full space tall. The d, t, and p should be about 
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2/3 of a space tall. The f should be almost a 
full space tall and 1/2 of a space below the 
line. 
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If the overall largeness or smallness of the 
letters was in complete conformity to the above 
standards, the size was scored 4. If the overall 
size deviated to a slight degree from the standard, 
the size was scored 3. If the overall size · 
deviated to a somewhat more marked degree from 
the standard, the size was scored 2. If the 
overall size deviated to a considerable degree 
from the standard, the size was scored 1. If 
the overall size deviated to an extremely marked 
degree from the standard, the size was scored 0. 

4. Spacing was graded 4, 3, 2, 1, or 0. 

Uniform or even spacing is best. It should be pos­
sible to fit a small letter "o" between letters 
and between words. A horizontal line the width 
of a small "o" was drawn between letters to de­
termine if the spacing was uniform. Parallel 
vertical lines were drawn between words to de­
termine if the spacing between words was uniform. 
Uniform spacing was scored 4. Spacing which 
varied slightly from uniform was scored 3. Spac­
ing which varied occasionally from being uniform 
was scored 2. If the spacing varied frequently 
from being uniform, it was scored 1. If the 
spacing varied consistently from being uniform, 
it was scored 0. 

5. Alignment was graded 4, 3, 2, 1, or 0. 

The most legible writing has uniform alignment. 
Similar letters should be uniform in height. 
Horizontal lines were drawn along the tops of 
letters of similar size (Ex., a, c, e, i, m, n, 
o, r, s, u, v, w, and z) to determine the uni­
formity of alignment. If the horizontal lines 
were straight, the alignment was considered uni• 
form and was scored 4. If the alignment varied 
slightly from being uniform, it was scored 3. 
If the alignment varied occasionally from being 
uniform, it was scored 2. If the alignment 
varied frequently from being uniform, it was 
scored 1. If the alignment varied consistently 
from being uniform, it was marked 0. 



6. Individual letters appearing in Specimen I and 
Specimen II were marked plus or minus according 
to the letter formation standards in the Noble 
and Noble handwriting system manuall/ which is 
used in the school system where the study took 
place. A letter was marked plus only if it ap­
peared correctly formed 2/3 or more than 2/3 or 
the total number of times it appeared on a paper. 
When a letter that should appear once or twice on 
a paper was inadvertently omitted, no penalty was 
imposed. The following shows the number of times 
each letter of the alphabet appears in Specimen I 
and Specimen II. The numbers enclosed in paren­
theses show the number of times a letter must be 
correct in order to receive a plus mark. 

!/Marion Lewry, op. cit., pp. 1-32. 
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a 21 

b 5 

c 7 

d 11 

e 33 

f 4 

g 8 

" h 21 

i 11 

j 1 

k 3 

1 4 

m 4 

(14) 

(3) 

(5) 

(8) 

(22) 

(4) 

(6) 

(14) 

(8) 

(1) 

(2) 

(3) 

(3) 

1/ 
SPECIMEN I-

n 

0 

p 

q 

r 

s 

t 

u 

v 

w 

X 

y 

z 

~ !/Mildred A. Beck, op. cit., p. 47. 
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14 (10) 

28 (19) 

4 (3) 

1 (1) 

20 (14) 

12 (8) 

27 (18) 

4 (3) 

3 (2) 

13 (9) 

1 (1) 

7 (5) 

1 (1) 
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a 28 

b 2 

c 9 

d 17 

e 57 

f 3 

g 9 

h 21 

i 22 

j 1 

k 2 

1 9 

rn 9 

(20) 

(2) 

(6) 

(11) 

(38) 

(2) 

(6) 

(14) 

(16) 

(1) 

(2) 

(6) 

(6) 

1/ 
SPECIMEN II-

n 

0 

p 

q 

r 

s 

t 

u 

v 

w 

X 

y 

z 

1/Penwarden and Dowling, op. cit., p. 15. 
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25 (17) 

33 (22) 

7 (5) 

2 (2) 

27 (18) 

17 (12) 

45 (30) 

15 (10) 

9 (6) 

5 (3) 

1 (1) 

8 (6) 

2 (2) 



CAAPmRN 

ANALYSIS OF DATA 

In order to compare handwriting-period writing with 

writing done under pressure of time, the information con­

tained on the rating sheet for every child was used to 

construct tables for analyses. 

The hand-scored data was calculated by computer and 

the standard deviations and F ratios were obtained. The 

formula for calculating the standard deviations was as 

follows: 

s -- N - 1 

As the samples were large, the standard deviations 

of the averages were obtained using the formula: 

s ave. -- s 

1/W. J. Youden, Statistical Methods for Chemists, John 
~iley & Sons, Inc., New York, 1951, p. 34. 
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Tables 3 - 14 present the averages and the standard 

deviations of these averages. The mean values for letter 

formation is based on a total of twenty six alphabet 

letters. The letters per minute averages are based on the 

number of letters written in one minute's time. Slant, 

size, spacing and alignment mean values are based on 

ratings from 0 to 4. 

The analysis of variance was tabulated according to 

standard procedure. The significance of the F values was 
1/ 

determined from standard distribution tables.-

The handwriting-period writing and the writing done 

under pressure of time in the variance tables appear in 

the "Trials" term. These are referred to in the table 

interpretations as "Before" and "After" handwriting. 

The "Groups" term in the variance tables refers to 

males and females. The "Groups X Trials" term denotes 

interaction between the sexes and the two handwriting 

periods. The "Grades X Trials" term in the variance 

tables denotes interaction between the grades and the two 

handwriting periods. 

Tables of frequency analysis are also presented in 

this chapter. 

1/A. Hald, Statistical Tables and Formulas, John Wiley & 
~ons, Inc., New York, 1952 . 
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Table 3. Mean Values and Standard Deviations by Sex and 
Grade for Letter Formation 

Before After 
Grade and Sex N 

- -X s X s 

Male •... 58 15.21 4.91 9.24 4.96 
Grade 4 

Female •• 42 15.64 4.02 12.05 3.77 

Male .... 50 18.54 3.14 10.46 3.07 
Grade 5 

Female .. 50 20.54 3.24 11.76 4.32 

Male ...• 58 19.17 3.04 15.26 3.10 
Grade 6 

Female .• 42 21.02 2.95 16.93 2.74 
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Table 4. Mean Values and Standard Deviations by Sex and 
Grade for Letters per Minute 

Before After 
Grade and Sex N 

- -X s X s 

Male .•.. 58 25.76 8.46 37.45 8.87 
Grade 4 

Female •. 42 28.31 7.63 42.93 12.17 

Male •... so 33.14 8.48 54.08 14.31 
Grade 5 

Female •. so 31.56 13.37 55.04 10.29 

Male ...• 58 37.76 11.03 68.40 15.11 
Grade 6 

Female .. 42 36.71 11.53 69.48 10.69 



u-

31 

Table 5. Mean Values and Standard Deviations by Sex and 
Grade for Slant 

Before After 
Grade and Sex N 

- -X s X s 

Male ...• 58 2.34 0.86 2.02 0.82 
Grade 4 

Female •• 42 2.29 1.03 1.98 0.89 

Male .... so 2.70 0.94 1.90 1.08 
Grade 5 

Female .. so 2.56 0.98 2.12 1.01 

Male ...• 58 2.41 1.05 1.83 1.05 
Grade 6 

Female .. 42 2.74 1.05 2.43 1.09 
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Table 6. Mean Values and Standard Deviations by Sex and 
Grade for Size 

Before After 
Grade and Sex N 

- -X s X s 

Male ••.. 58 1. 74 0.99 1.81 0.96 
Grade 4 

Female •• 42 2.02 0.96 2.05 1.02 

Male .•.. so 2.06 1.05 1.90 1.04 
Grade 5 

Female .. so 1.96 1.26 1.48 0.98 

Male ..•. 58 2.16 1.03 1.84 0.87 
Grade 6 

Female .• 42 2.05 1.19 1.57 1.07 
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Table 7. Mean Values and Standard Deviations by Sex and 
Grade for Spacing 

Before After 
Grade and Sex N 

-X s X s 

Male .... 58 1. 71 0.83 1.67 0.75 
Grade 4 

Female •. 42 1.90 0.81 1.83 0.81 

Male •••• 50 2.02 0.95 1.72 0.96 
Grade 5 

Female .. 50 2.32 1.01 1.92 0.91 

Male .... 58 1.98 1.03 1.81 0.99 
Grade 6 

Female •. 42 2.24 1.02 1.79 0.96 

<-.:·-:::::"·. 



i 

34 

Table 8. Mean Values and Standard Deviations by Sex and 
Grade Alignment 

Before After 
Grade and Sex N - -X s X s 

Male .•.. 58 1.55 1.04 1.59 0.89 
Grade 4 

Bemale •• 42 2.07 0.77 2.10 0.68 

Male .... 50 2.26 0.82 1.26 0.91 
Grade 5 

Female •. 50 2.36 0.91 1.72 0.80 

Male .•.• 58 2.10 0.92 1.53 0.97 
Grade 6 

Female •• 42 2.48 0.98 1.83 1.00 

" 



Table 9. Mean Values and Standard Deviations Among the 
Grades 4, 5 and 6 for Letter Formation 

Before After 
Grade N -X s X s 

4 •.•. 100 15.39 4.56 10.42 4. 71 

5 •••• 100 19.54 3.34 11.11 3.80 

6 •••• 100 19.95 3.13 15.96 3.07 

Table 10. Mean Values and Standard Deviations Among the 
Grades 4, 5 and 6 for Letters per Minute 

Before After 
Grade N 

- -X s X s 

4 •••• 100 26.83 8.22 39.75 10.73 

5 •••• 100 32.35 11.22 54.56 12.47 

6 •••• 100 37.32 11.25 68.85 13.45 

35 



Table 11. Mean Values and Standard Deviations Among the 
Grades 4, 5 and 6 for Slant 

Before After 
Grade N 

- -X s X s 

4 •••• 100 2. 32 0.94 2.00 0.85 

5 •... 100 2.63 0.97 2.01 1.05 

6 ••.. 100 2.55 1.06 2.08 1.11 

Table 12. Mean Values and Standard Deviations Among the 
Grades 4, 5 and 6 for Size 

Before After 
Grade N 

- -X s X s 

4 ••.• 100 1.86 0.99 1.91 0.99 

5 •••• 100 2.01 1.16 1.69 1.04 

6 •..• 100 2.11 1.10 1.73 0.97 
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1 Table 13. Mean Values and Standard Deviations Among the 

Grades 4, 5 and 6 for Spacing 

>i 

i' :I 
!i 
il 
!I 

!I ,. ,. 

r· 

li 
l ~ 

n 
li 
" H 

Before After 
Grade N 

- -X s X s 

4 •••• 100 1. 79 0.83 1.74 0.78 

5 .•.• 100 2.17 0.99 1.82 0.94 

6 •.•• 100 2.09 1.03 1.80 0.98 

Table 14. Mean Values and Standard Deviations Among the 
Grades 4, 5 and 6 for Alignment 

Before After 
Grade N 

- -X s X s 

4 •••• 100 1.77 0.97 1.80 0.85 

5 ••.• 100 2.31 0.87 1.49 0.89 

6 •••• 100 2.26 0.97 1.66 0.99 

37 
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Table 15. Analysis of Variance of Grade 4 for Letter 
Formation 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ••.•••.• 5529.2 199 

Groups ......• 128.03 1 128.03 3.58 

Trials ....•.• 1235.05 1 1235.05 203 .13*~~ 

Group X 
Trials ..•..•. 68.43 1 68.43 11.25** 

Subjects ••... 3501.67 98 35.73 5.88** 

Residual. .••• 596.02 98 6.08 

Table 15 shows there is no significant difference 

between males and females for letter formation in grade 

four. There is a large significant difference at the 1% 

level in the handwriting-period writing (Before) and the 

writing done under pressure of time (After). The signifi­

cant differences at the 1% level for Groups X Trials 

(Interaction) shows that the performance in the two hand­

writing periods (Before vs. After) was not independent of 

the two sexes. The significant difference at the 1% 

level for Subjects indicates inconsistency in individual 

performance. 



Table 16. Analysis of Variance of Grade 5 for Letter 
Formation 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ....•... 6119.9 199 

Groups ....... 136.13 1 136.13 6.56* 

Trials •.•...• 3553.25 1 3553.25 890.54** 

Group X 
Trials ..••... 6.12 1 6.12 1. 53 

Subjects •..•. 2033.25 98 20.70 5.20** 

Residual ••... 391.13 98 3.99 

Table 16 shows a significant difference at the 5% 

level between males and females in letter formation. 

There is a highly significant difference at the 1% level 

between "Before" and "After" performance in letter forma­

tion. There is no significant difference in Group X 

Trials in letter formation, which indicates that the 

performance before and after was independent of the sex. 

The significant difference at the 1% level for Subjects 

indicates inconsistency in individual performance. 

39 
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Table 17. Analysis of Variance of Grade 6 for Letter 
Formation 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ..•....• 2720.6 199 

Groups ...•.•. 151.02 1 151.02 10. 94** 

Trials ....... 796.01 1 796.01 186.42** 

Groups X 
Trials ....... 0.40 1 0.40 0.09 

Subjects •.••• 1354.08 98 13.81 3.23** 

Residual ••••• 419.09 98 4.27 

Table 17 indicates a significant difference at the 

li. level between males and females of grade six in letter 

formation. However, there is an even greater significant 

difference at the li. level between the letter formation 

of handwriting-period writing (Before) and writing done 

under pressure of time (After). There is also a signifi­

cant difference at the li. level for Subjects. This would 

indicate some degree of inconsistency among the sixth 

grade students in letter formation. 
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Table 18. Analysis of Variance of Grade 4 for Letters 
per Minute 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •.•••..• 26607.2 199 

Groups .....•• 785.61 1 785.61 5.72* 

Trials ••••••• 8346.32 1 8346.32 208.87** 

Group X 
Trials ••••... 104.51 1 104.51 2.62 

Subjects ••••• 13454.57 98 137.29 3.44** 

Residual •..•. 3916.17 98 39.96 

Table 18 for grade four shows a significant differ­

ence at the 5% level between males and females in letters 

per minute. There is a highly significant difference at 

the 1% level between the "Before" and "After" performance. 

There is no significant difference in Groups X Trials in 

letters per minute indicating that the performance was 

independent of the sex. A significant difference in 

Subjects at the 1% level indicates inconsistency in 

individual performance. 
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Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total .•.••.•• 52813.6 199 

Groups •.••... 4.81 1 4.81 0.03 

Trials ••..•.• 24664.21 1 24664.21 204.14** 

Groups X 
80.64 Trials •...•.• 1 80.64 0.67 

Subjects ••••. 16223.29 98 165.54 1.37 

Residual ••.•• 11840.65 98 120.82 

Table 19 for grade five, Letters per Minute, shows 

a highly significant difference at the 1% level between 

the "Before" and'l\fter" performance. No significant dif­

ference is indicated between males and females as shown 

by the F Value for Groups. 
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Table 20. Analysis of Variance of Grade 6 for Letters 
per Minute 

Sources of Sums of Degrees of Means F 
Variations Squares Freedom Squares Values 

Total ...••.•. 80449.6 199 

Groups •••••.• 1 1 1 

Trials ••.•••• 49707.05 1 ~9707 .05 423. 94** 

Groups X 
Trials .•.•••. 54.95 1 54.95 0.47 

Subjects .•..• 19197.05 98 195.88 1.67** 

Residual ••... 11490.50 98 117.25 

Table 20 for grade six, Letters per Minute, shows a 

highly significant difference at the 1% level between 

the "Before" and "After" performance. Individual incon­

sistency is shown by the significant difference at the 

- -~~-• •C 
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1% level for Subjects. There is no significant difference 

between sexes in performance. 
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Table 21. Analysis of Variance of Grade 4 for Slant 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •....... 164.9 199 

Groups ....... 0.12 1 0.12 0.10 

Trials ......• 5.12 1 5.12 13.13** 

Groups X 
Trials •..•... 1 

Subjects •.••. 120.76 98 1.23 3.15** 

Residual ..... 38.88 98 0.39 

There is no significant difference between males and 

females for slant in grade four. There is a significant 

difference at the 1% level between the "Before" and "After" 

handwriting, showing a change in slant under pressure of 

time. The significant difference at the 1% level for 

Subjects indicates inconsistency in individual performance. 
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Table 22. Analysis of Variance of Grade 5 for Slant 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •.•..••• 223.5 199 

Groups ••.•..• 0.08 1 0.08 0.05 

Trials •••.••. 19.22 1 19.22 48.05** 

Groups X 
Trials .•.•••. 1.62 1 1.62 4.05* 

Subjects ••••• 162.44 98 1.65 4.13** 

Residual ••••• 40.16 98 0.40 

Table 22 for grade five indicates a significant dif­

ference at the 1% level between the "Before" and "Aftern 

performance for slant. The F Value for Groups show no 

significant difference between males and females. How­

ever, the F Value for Groups X Trials shows a significant 

difference at the 5% level demonstrating that the per­

formance in the two trials was not independent of the 

two sexes. Inconsistency in individual performance is 

shown by a significant difference at the 1% level for 

Subjects. 

a. 



Table 23. Analysis of Variance of Grade 6 for Slant 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •••••••• 247.2 199 

Groups .•••••• 10.42 1 10.42 5.54* 

Trials ..••... 11.05 1 11.05 26.95** 

Groups X 
Trials •.••.•• 0.93 1 0.93 2.27 

Subjects •..•• 184.24 98 1.88 4.59** 

Residual ..... 40.52 98 0.41 

Table 23 for slant in grade six shows a significant 

difference at the 5% level between the sexes. The F 
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Value for Trials is significant at the 1% level, indicat­

ing a difference in "Before" and "After" performance. The 

F Value for Groups X Trials demonstrates that "Before" 

and "After" handwriting and sex showed no interaction. 

The F Value for Subjects was significant at the 1% level, 

pointing out inconsistency in individual performance. 
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Table 24. Analysis of Variance of Grade 4 for Size 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total .•..•... 196.4 199 

Groups •...... 3.28 1 3.28 2.00 

Trials ••...•. 0.13 1 0.13 0.42 

Groups X 
Trials ••.•... 0.02 1 0.02 0.06 

Subjects •.... 161.58 98 1.64 5.29** 

Residual ••••. 31.35 98 0.31 

Table 24 for size in grade four reveals no signifi­

cant difference between males and females as indicated by 

the F Value for Groups. There was no significant differ-

ence in "Before" and "After" handwriting, nor was any 

interaction indicated for Groups X Trials. The F Value 

for Subjects is significant at the 1% level and indicates 

inconsistency in individual performance. 
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Table 25. Analysis of Variance of Grade 5 for Size 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •••....• 247.5 199 

Groups ......• 3. 38 1 3.38 1.72 

Trials ........ 5.12 1 5.12 11.13** 

Groups X 
Trials ••.•••. 1.28 1 1.28 2.78 

Subjects ••..• 192.12 98 1.96 4. 261<* 

Residual •...• 45.60 98 0.46 

Table 25 for letter size in grade five shows neither 

a significant difference for Groups (i.e., males and 

females) nor for Groups X Trials. The F Value for Trials 

shows a significant difference at the 1% level and indi­

cates a difference in "Before" and "After" letter size. 

Inconsistency in individual performance is shown by the 

F Value for Subjects which is significant at the 1% level. 



Table 26. Analysis of Variance of Grade 6 for Size 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ...•.•.. 222.7 199 

Groups .•..••• 1.76 1 1.76 1.09 

Trials ....... 7.22 1 7.22 12.89** 

Groups X 
Trials .•.•... 0.33 1 0.33 0.59 

Subjects ••••• 157.96 98 1.61 2.88** 

Residual •..•. 55.45 98 0.56 

Table 26 for the analysis of size in grade six shows 

no significant difference in the performance of males and 

females. There is a significant difference at the 1% 

level in the "Before" and "After" writing. There is no 

significant difference in Groups X Trials for the size of 

the writing. The significant difference at the 1% level 

for Subjects indicates inconsistency in individual per­

formance. 
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Table 27. Analysis of Variance of Grade 4 for Spacing 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ..•..••. 130.0 199 

Groups ••••••• 1.57 1 1.57 1.51 

Trials ••..••• 0.13 1 0.13 0.52 

Groups X 
Trials •.•••.• 1 

Subjects ••••. 102.89 98 1.04 4.16** 

Residual •.••. 25.37 98 0.25 

Table 27 for the analysis of spacing in grade four 

shows no significant difference between males and females. 

There was no significant difference in the "Before" and 

"After" Trials, and there was no significant difference 

in Groups X Trials. The F Value for Subjects at the 1% 

level indicates inconsistency in individual performance. 
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Table 28. Analysis of Variance of Grade 5 for Spacing 

Sources of Sum of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •...•..• 193.0 199 

Groups •.••.•• 3.13 1 3.13 2.50 

Trials ••...•. 6.13 1 6.13 10.05** 

Groups X 
Trials ••••..• 0.12 1 0.12 0.20 

Subjects ••••• 123.37 98 1.25 2.05** 

Residual •...• 60.25 98 0.61 

Table 28 for the analysis of variance of spacing in 

grade five reveals no significant difference between 

males and females. There is a significant difference at 

the 1'% level between the "Before" and "After" performance 

as indicated by the F Value for Trials. The significant 

difference at the 1'% level for Subjects shows inconsistency 

in individual performance. 

BOSTON UNIVERSI"FY 
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Table 29. Analysis of Variance of Grade 6 for Spacing 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ........ 206.4 199 

Groups ••.•••. 0.65 1 0.65 0.44 

Trials ....... 4.21 1 4.21 7.65** 

Groups X 
Trials ...•..• 0.94 1 0.94 1. 71 

Subjects •.••• 146.25 98 1.49 2.71** 

Residual ..••• 54.35 98 0.55 

Table 29 for analysis of variance of spacing in grade 

six shows no significant difference between males and 

females in spacing. There is a significant difference at 

the 1% level between the handwriting-period writing 

(Before) and the writing done under pressure of time 

(After). Individual inconsistency in spacing is shown by 

the F Value for Subjects which is significant at the 1% 

level. 
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Table 30. Analysis of Variance of Grade 4 for Alignment 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total .......• 165.8 199 

Groups ...•..• 12.89 1 12.89 11.02** 

Trials ....... 0.05 1 0.05 0.13 

Groups X 
Trials ..••.•. 0 1 0 0 

Subjects ..... 115.37 98 1.17 3.00 

Residual ..•.. 37.46 98 0.38 

Table 30 for analysis of variance of alignment in 

graoe four shows a significant difference at the 1% level 

between males and females. There was no significant 

difference between the two trials. Individual inconsis-

tency is shown by the F Value for Subjects which gives a 

significant difference at the 1% level. 
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Table 31. Analysis of Variance of Grade 5 for Alignment 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •...•..• 188.0 199 

Groups ••.•••• 3.92 1 3.92 3.47 

Trials .•••.•• 33.62 1 33.62 88.47** 

Groups X 
Trials ..••.•• 1.62 1 1.62 4.26** 

Subjects ••••• 111.08 98 1.13 2.97** 

Residual ••••• 37.76 98 0.38 

Table 31 for the analysis of variance of alignment 

in grade five shows no significant difference between the 

performance of males and females. There is a large sig­

nificant difference at the 1% level for the "Before" and 

"After" performance. The F Value for Groups X Trials is 

significant at the 5% level and indicates that the per­

formance in the two trials was not independent of the sex. 

The F Value for Subjects shows a significant difference at 

the 1% level and indicates individual inconsistency. 
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Table 32. Analysis of Variance of Grade 6 for Alignment 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •..••.•• 209.7 199 

Groups ..••..• 5.49 1 5.49 3.87 

Trials ••.•.•. 18.00 1 18.00 38. 30** 

Groups X 
Trials ..••.•• 0.06 1 0.06 0.13 

Subjects ••.•. 139.19 98 1.42 3.02** 

Residual ..•.. 46.94 98 0.47 

Table 32 for analysis of variance of alignment in 

grade six shows no significant difference between males 

and females. A significant difference at the 1% level 

is indicated for the "Before" and "After" performance 

by the F Value for Trials. The F Value for Subjects 

shows a significant difference at the 1% level and 

indicates individual inconsistency. 



Table 33. Analysis of Variance Among Grades e, 5 and 6 
for Letter Formation 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ........ 16921.4 599 

Grades ..•..•. 2551.71 2 1275.85 51.88** 

Trials ••..••• 5040.20 1 5040.20 1012.09** 

Grade X 
Trials ••..... 544.11 2 272.05 54.63** 

Subjects ..•.. 7304.18 297 24.59 4. 94** 

Residual ••... 1481.19 297 4.98 

56 

The F Value for Grades from Table 33 shows a signifi­

cant difference at the 1% level among the grades. There 

is a large significant difference at the 1% level between 

"Before" and "After" performance as indicated in Trials. 

The significant difference between Grades X Trials reveals 

a dependency between these two variables. Individual 

inconsistency is revealed by a significant difference at 

the 1% level for Subjects. 
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Table 34. Analysis of Variance Among Grades 4, 5 and 6 
for Letters per Minute 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total .....•. 199064.1 599 

Grades ...... 39193.74 2 19596.87 117.19** 

Trials •....• 74059.26 1 74059.26 800.21** 

Grades X 
Trials ..••.• 8658.32 2 4329.16 46.78** 

Subjects •••• 49665.34 297 167.22 1.81** 

Residual •.•. 27487.42 297 92.55 
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Table 34 shows that there is a significant difference 

among the grades in letters per minute at the 1% level. 

There is a notable significant difference at the 1% level 

in the "Before" and "After'handwriting. There is a sig­

nificant difference at the 1% level for Grades X Trials 

showing a dependency between these variables. There is 

some subject inconsistency shown. 



Table 35. Analysis of Variance Among Grades 4, 5 and 6 
for Slant 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •....... 638.9 599 

Grades .••..•. 3.31 2 1.65 1.03 

Trials .•...•. 33.14 1 33.14 80. 83*1c 

Grades X 
Trials ••...•. 2.25 2 1.12 2.73 

Subjects •..•• 478.06 297 1.60 3.90** 

Residual ..... 122.11 297 0.41 

Table 35 shows no significant difference among the 

grades for slant. A significant difference at the 1% 

level is shown between the "Before" and "After" performance. 

No significant difference is shown by Grades X Trials, re­

vealing that the performance in the two trials did not 

depend upon the grades. Individual inconsistency is 

revealed by a signiticant difference at the 1% level for 

Subjects. 
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Table 36. Analysis of Variance Among Grades 4, 5 and 6 
for Size 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ..•.•... 677.1 599 

Grades ••..... 0.49 2 0.24 0.14 
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Trials ••..••. 7.04 1 7.04 15.64** 

Grades X 
Trials ....•.. 5.43 2 2.71 6.02** 

Subjects •.•.• 520.08 297 1.75 3.89** 

Residual •.•.• 134.03 297 0.45 

Table 36 shows no significant difference among the 

grades for size of letters written. There is a signifi­

cant difference at the 1% level between the "Before" and 

"After1
' Trials. The F Value for Grades X Trials shows 

a significant difference at the 1% level and indicates a 

dependency between these two variables. A significant 

difference in Subjects at the 1% level indicates incon­

sistency in individual performance. 
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Table 37. Analysis of Variance Among Grades 4, 5 and 6 
for Spacing 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •....... 535.2 599 

Grades ..••..• 5.84 2 2.92 2. 30 

Trials ••..•.• 7. 93 1 7.93 16.87** 

Grades X 
Trials ••..••• 2.54 2 1.27 2.70 

Subjects .•••. 377.86 297 1.27 2.70** 

Residual .••.• 141.03 297 0.47 

Table 37 shows no significant difference among the 

grades for spacing of letters. A significant difference 

at the 1% level is shown between the "Before" and "After" 

Trials. No significant difference is shown by the Grades 

X Trials, revealing that the performance in the two trials 

was not dependent upon the grades. The significant dif­

ference at the 1% level for Subjects indicates incon­

sistency in individual performance. 



Table 38. Analysis of Variance Among Grades 4, 5 and 6 
for Alignment 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ..••.•.. 566.6 699 

Grades •..•.•. 3.16 2 1.58 1.22 

61 

Trials ..•...• 32.20 1 32.20 78.54** 

Grades X 
Trials ......• 19.47 2 9.73 23.73** 

Subjects •.... 387.94 297 1.30 3.17** 

Residual. ...• 123.83 297 0.41 

Table 38 shows no significant difference among the 

grades for the alignment of writing. A significant 

difference at the 1% level is shown between the "Before" 

and "After" Trials. The significant difference between 

Grades X Trials reveals a dependency between the two 

variables. Individual inconsistency in alignment is 

shown by a significant difference at the 1% level for 

Subjects. 



Table 39. Analysis of Variance Between Trials in Grade 4 
for Letter Formation 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ••••.... 5529.2 199 

Trials •••..•• 1235.1 1 1235.1 184.06** 

Subjects ..••. 3629.7 99 36.7 5.46** 

Residual ...•• 664.5 99 6.7 
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Table 39 shows a highly significant difference at the 

li. level in "Before" and "After" performance in grade four. 

A significant difference is also shown at the li. level 

for Subjects, indicating an inconsistency in individual 

performance for this grade. 



Table 40. Analysis of Variance Between Trials in Grade 5 
for Letter Formation 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ••••.••• 6119.9 199 
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Trials ••.•••• 3553.3 1 3553.3 886.10** 

Subjects ••••. 2169.4 99 21.9 5.46** 

Residual. .••• 397.3 99 4.0 

Table 40 shows an outstanding degree of significant 

difference at the 1'7. level between the "Before" and "After" 

performances in letter formation for grade five. Some 

inconsistency is shown for Subjects as indicated by the 

F Value which is significant at the 1'7. level. 



Table 41. Analysis of Variance Between Trials in Grade 6 
for Letter Formation 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ....••.• 2720.6 199 
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Trials ...•..• 796.0 1 796.0 188.18** 

Subjects •••.. 1505.1 99 15.2 3.59** 

Residual ••••• 419.5 99 4.2 

Table 41 shows a large significant difference at the 

1% level for letter formation in the "Before" and "After" 

performance of grade six. The significant difference at 

the 1% level for Subjects indicates inconsistency in 

individual performance. 
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Table 42. Analysis of Variance Between Trials in Grade 4 
for Letters per Minute 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ..•.•... 26607.2 199 

Trials ...•••• 8346.3 1 8346.2 205.52** 

Subjects •.••• 14240.2 99 143.8 3.54** 

Residual ..••. 4020.7 99 40.6 

Table 42 shows a large significant difference at the 

1% level for letters per minute written for the "Before" 

and "After" Trials in grade four. Individual inconsistency 

is shown by the significant difference at the 1% level for 

Subjects. 
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Table 43. Analysis of Variance Between Trials in Grade 5 
for Letters per Minute 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ....••.• 52813.6 199 

Trials ••••.•• 24664.2 1 24664.2 204.84** 

Subjects •.•.• 16228.1 99 163.9 1.36** 

Residual •..•• 11921.3 99 120.4 

Table 43 shows a large significant difference at the 

1% level in "Before" and "After" performance in letters 

per minute written in grade five. It is notable that no 

significant difference is shown for Subjects in this 

grade. 
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Table 44. Analysis of Variance Between Trials in Grade 6 
for Letters per Minute 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total .••••..• 80449.6 199 

Trials .•••... 49707.1 1 49707.1 426.23** 

Subjects ••••• 19197.1 99 193.9 1.66** 

Residual ••... 11545.5 99 116.6 

Table 44 shows a highly significant degree of differ­

ence at the 1% level for letters per minute written in the 

"Before" and "After" Trials for this grade. Some incon­

sistency in performance is shown by the F Value for 

Subjects which is significant at the 1% level. 
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Table 45. Analysis of Variance Between Trials in Grade 4 
for Slant 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ...•.•.. 164.9 199 
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Trials ••••..• 5.1 1 5.1 13.13** 

Subjects •.... 120.9 99 1.2 3.13** 

Residual .•••• 38.9 99 0.4 

Table 45 for grade four in slant shows an F Value 

for Trials which is significant at the 1% level, revealing 

a variance in the "Before" and "After" performance. Some 

individual inconsistency is shown by a significant differ­

ence at the 1% level for Subjects • 



Table 46. Analysis of Variance Between Trials in Grade 5 
for Slant 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •..•.••• 223.5 199 
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Trials ••.•••. 19.2 1 19.2 45.76** 

Subjects ••••• 162.5 99 1.6 3.90** 

Residual ••••• 41.8 99 0.4 

Table 46 shows a significant difference at the 1% 

level for grade five in slant between the "Before" and 

"After" Trials. Some individual inconsistency in per­

formance is shown by a significant difference at the 1% 

level for Subjects. 



Table 47. Analysis of Variance Between Trials in Grade 6 
for Slant 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •....•.• 247.2 199 

Trials •.••••. 11.1 1 11.1 26.95** 

Subjects •••.. 194.7 99 2.0 4.78** 

Residual .•••. 41.5 99 0.4 

Table 47 shows a significant difference at the 1% 

level for the "Before" and "After" performance in slant 

for grade six. The significant difference at the 1% 

level for Subjects also indicates inconsistency in 

individual performance. 
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Table 48. Analysis of Variance Between Trials in Grade 4 
for Size 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •....••• 196.4 199 

Trials .•..••• 0.1 1 0.1 0.42 

Subjects •..•• 164.9 99 1.7 5.35** 

Residual •.... 31.4 99 0.3 
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Table 48 reveals no significant difference in the 

"Before" and "After" analysis of variance of size of writ­

ing in grade four, showing that the writing done under 

pressure of time did not change the performance. The 

significant difference at the 1% level for Subjects 

indicates inconsistency in individual performance. 
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Table 49. Analysis of Variance Between Trials in Grade 5 
for Size 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •....... 247.5 199 

Trials ....•.. 5.1 1 5.1 10.89** 

Subjects ••.•. 195.5 99 2.0 4.19** 

Residual •.••. 46.9 99 0.5 

Table 49 shows a significant difference at the 1% 

level between the "Before" and "After" handwriting, show­

ing a change in size of writing for grade five under 

pressure of time. Inconsistency in individual performance 

is shown by a significant difference at the 1% level for 

Subjects. 



Table 50. Analysis of Variance Between Trials in Grade 6 
for Size 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ••..•..• 222.7 199 
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Trials ......• 7.2 1 7.2 12.89** 

Subjects •..•. 159.7 99 1.6 2.88** 

Residual ..•.• 55.8 99 0.6 

Table 50 for grade six shows a significant difference 

at the 1% level between the "Before" and "After" perform­

ance for size of writing. A significant difference at 

the 1% level is also shown for Subjects, indicating 

individual inconsistency in performance. 



Table 5. Analysis of Variance Between Trials in Grade 4 
for Spacing 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ...•••.• 130.0 199 

Trials ....••. 0.1 1 0.1 0.5 

Subjects •••.. 104.5 99 1.1 4.20** 

Residual ..•.. 25.4 99 0.3 

Table 51 indicates no significant difference for 

spacing in handwriting-period writing (Before) and writ­

ing done under pressure of time (After) for grade four. 

However, there is a significant difference at the 1% 

level for Subjects. This would indicate some degree of 

inconsistency in individual performance. 
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Table 52. Analysis of Variance Between Trials in Grade 5 
for Spacing 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •••.•••. 193.0 199 

Trials ••..••• 6.1 1 6.1 10. 22"~"'* 

Subjects .•••. 126.5 99 1.3 2.12** 

Residual ••..• 60.4 99 0.6 

Table 52 for the analysis of spacing between trials 

shows a significant difference at the 1% level in spacing 

for grade five. There is also present some individual 

inconsistency as shown by the F Value for Subjects which 

is significant at the 1% level. 
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Table 53. Analysis of Variance Between Trials in Grade 6 
for Spacing 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total •....... 206.4 199 

Trials ••..•.. 4.2 1 4.2 7.65** 

Subjects •.••• 146.9 99 1.5 2.69** 

Residual. .•.• 55.3 99 0.6 

Table 53 for the analysis of variance between trials 

shows a significant difference at the 1% level for grade 

six in spacing. There is also a significant difference 

at the 1% level for Subjects which indicates a degree of 

individual inconsistency. 



Table 54. Analysis of Variance Between Trials in Grade 4 
for Alignment 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ...••••• 165.8 199 

Trials ••••••. 0.1 1 0.1 0.14 

Subjects •••.• 128.3 99 1.3 3.49** 

Residual. .••. 37.5 99 0.4 

Table 54 for the analysis of variance between trials 

of alignment in grade four shows no significant differ­

ence between the "Before" and "After" performance. How­

ever, individual inconsistency is shown by the F Value for 

Subjects which is significant at the 1% level. 



Table 55. Analysis of Variance Between Trials in Grade 5 
for Alignment 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total .••..... 188.0 199 
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Trials ..•••.. 33.6 1 33.6 86.21** 

Subjects •••.• 115.0 99 1.2 2.97** 

Residual •..•• 39.4 99 0.4 

Table 55 for analysis of variance between trials 

shows a significant difference at the 1% level between 

the "Before" and "After" perfonnance for grade five. The 

F Value for Subjects shows a significant difference at the 

1% level and indicates individual inconsistency. 



Table 56. Analysis of Variance Between Trials in Grade 6 
for Alignment 

Sources of Sums of Degrees of Mean F 
Variations Squares Freedom Squares Values 

Total ••••••.• 209.7 199 
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Trials ••.••.. 18.0 1 18.0 38.30** 

Subjects ••.•• 144.7 99 1.5 3.11 

Residual ••••. 47.0 99 0.5 

Table 56 for the analysis of variance between trials 

(Before vs. After) of grade six shows a significant dif­

ference at the 1% level. Individual inconsistency is 

shown by the F Value for Subjects which shows a signifi­

cant difference at the 1% level. 
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Table 57. Frequency Analysis of Handwriting-Period Writing Characteristics for 
Grades 4, 5 and 6 

-
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II 
II 

~ 
I! 
J 
II 
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Ratings of Grade 4 Ratings of Grade 5 Ratings of Grade 6 

! 
I 
I 

Characteristics 
4 3 2 1 0 4 3 2 

Slant . ............ 10 31 42 14 3 23 28 39 

Size . ............. 4 22 36 30 8 12 21 34 

Spacing ••..••.••.. 3 14 45 35 3 9 28 38 

Alignment .....•.•. 4 17 40 29 10 7 35 43 

Total . .......... 21 84 163 108 24 51 112 154 

1 0 4 3 

9 1 22 31 

22 11 13 22 

21 4 11 20 

13 2 10 29 

65 18 56 102 

2 1 

29 15 

35 24 

42 22 

42 15 

148 76 
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Table 58. Frequency Analysis of Writing Characteristics for Grades 4, 5 and 6 Done 
Under Pressure of Time 

~ .. 

>,I 
I 
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II 
I 
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I 
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I 
I 
! 

! 
.I 

Ratings of Grade 4 Ratings of Grade 5 Ratings of Grade 6 
l1 
II 
ll Characteristics 

4 3 2 1 0 4 3 

Slant ............ 4 22 45 27 2 8 24 

Size . ............ 6 20 38 30 6 6 12 

Spacing ..•....... 1 14 47 34 4 3 21 

Alignment ........ 2 15 51 24 8 2 6 

Total . ......... 13 71 181 115 20 19 63 
-----~ --~-------~------

2 1 0 4 3 

37 23 8 10 27 

40 29 13 5 13 

38 31 7 5 16 

45 32 15 4 14 

160 115 43 24 70 

2 1 

32 23 

41 32 

42 28 

39 31 

154 114 

0 

8 

9 

9 

12 

38 
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Table 59. Frequency Analysis of Slant of Handwriting-Period 
Writing and Writing Done Under Pressure of Time 
in Grade 4 

Period 
Ratings 

4 3 2 1 0 

Handwriting-Period .. 10 31 42 14 3 

Pressure of Time .... 4 22 45 27 2 

Table 60. Frequency Analysis of Slant of Handwriting-Period 
Writing and Writing Done Under Pressure of Time 
in Grade 5 

Ratings 
Period 

4 3 2 1 0 

Handwriting-Period .. 23 28 39 9 1 

Pressure of Time .... 8 24 37 23 8 

Table 61. Frequency Analysis of Slant of Handwriting-Period 
Writing and Writing Done Under Pressure of Time 
in Grade 6 

Period 

Handwriting-Period .. 

Pressure of Time •... 

---~ ..... - '- -··~--­... - -- . . ~ 

4 3 

22 31 

10 27 

Ratings 

2 1 0 

29 15 3 

32 23 8 
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Table 62. Frequency Analysis of Size of Handwriting-Period 
Writing and Writing Done Under Pressure of Time 
in Grade 4 

Period 
Ratings 

4 3 2 1 0 

Handwriting-Period .. 4 22 36 30 8 

Pressure of Time .•.. 6 20 38 30 6 

Table 63. Frequency Analysis of Size of Handwriting-Period 
Writing and Writing Done Under Pressure of Time 
in Grade 5 

Ratings 

Period 4 3 2 1 0 

Handwriting-Period .. 12 21 34 22 11 

Pressure of Time •... 6 12 40 29 13 

Table 64. Frequency Analysis of Size of Handwriting-Period 
Writing and Writing Done Under Pressure of Time 
in Grade 6 

Ratings 

Period 4 3 2 1 0 

Handwriting-Period .• 13 22 35 24 6 

Pressure of Time •..• 5 13 41 32 9 



Table 65. Frequency Analysis of Spacing of Handwriting­
Period Writing and Writing Done Under Pressure 
of Time in Grade 4 

Period 
Ratings 

4 3 2 1 

Handwriting-Period •. 3 14 45 35 

Pressure of Time •••• 1 14 47 34 

Table 66. Frequency Analysis of Spacing of Handwriting­
Period Writing and Writing Done Under Pressure 
of Time in Grade 5 

Ratings 
Period 

4 3 2 1 

Handwriting-Period •. 9 28 38 21 

Pressure of Time ••.. 3 21 38 31 

Table 67. Frequency Analysis of Spacing of Handwriting­
Period Writing and Writing Done Under Pressure 
of Time in Grade 6 

Ratings 
Period 

4 3 2 1 

Handwriting-Period •. 11 20 42 22 

Pressure of Time •... 5 16 42 28 
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Table 68. Frequency Analysis of Alignment of Handwriting­
Period Writing and Writing Done Under Pressure 
of Time in Grade 4 

Period 
Ratings 

4 3 2 1 0 

Handwriting-Period •• 4 17 40 29 10 

Pressure of Time .••• 2 15 51 24 8 

Table 69. Frequency Analysis of Alignment of Handwriting­
Period Writing and Writing Done Under Pressure 
of Time in Grade 5 

Period 
Ratings 

4 3 2 1 0 

Handwriting-Period •• 7 35 43 13 2 

Pressure of Time .••• 2 6 45 32 15 

Table 70. Frequency Analysis of Alignment of Handwriting­
Period Writing and Writing Done Under Pressure 
of Time in Grade 6 

Period 
Ratings 

4 3 2 1 0 

Handwriting-Period •• 10 29 42 15 4 

Pressure of Time •••• 4 14 39 31 12 

85 
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Table 71. Frequency Analysis of Letter Error in Handwriting­
Period Writing in Grades 4, 5 and 6 

Letter Grade 4 Grade 5 Grade 6 
% % % 

a ... . . . . . . . . . . . . . . . ... 33 14 6 
b . . . .. . . . . . . . . . . . . . . . . 46 42 30 
c . . . . . . . . . . . . . . . . . . . . . 31 11 5 
d . . .. . . . . . . . . . . . . . . . . . 75 53 54 
e . . . .. . .. . . . . . . . . . . . . . 17 1 4 

f .. . . . . . . . . .. . . . . . .. . . 72 54 57 

~ 
... . . . . . . . . . . . . .... .. 72 31 39 . . . . . . . . .. . . . . . . . . . .. 51 18 43 

i . . .. . . . ... . . . . . . . . . . . 23 0 3 
j . . . . . .. . . . . . . . . . .. . . . 35 18 5 

k . . .. . . . . . . . . . . . . . . . . . 66 53 56 
1 . . . .. . . . . . . . . . . . . . . . . 17 4 15 
m . . . . . . . . . . . . . ... . . . . . 27 14 9 
n . . . . . . . ... . . . . . . . . . .. 27 11 8 
0 . . . . . . . . .. .. . . . . . . . . . 18 10 4 

p ... . . . . . .... . . . . . . . . . 76 67 66 
q . . . . . . . . . . .. . . . . . . . . . 44 31 9 
r . . . . . . .. . . .. ... . . . . .. 29 18 41 
s . . . . ..... . . . . . . . . . . . . 54 25 12 
t . . . . ... . . . . . . ... . . . . . 40 15 15 

u . . . . . . . . . . . . . . . . .. . . . 10 5 0 
v ... . . . . . . . . . . . .. . . . . . 41 46 45 
w . . .. . . . . . . . . . ... . . . . . 19 13 12 
X . . . . .... . . . . . . . . . .. .. 27 17 4 
y . . . . . . . ... . . . . . . . . . .. 61 33 38 
z . . . . . . . . . . . . . . . . . . . . . 54 43 27 
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Table 72. Frequency Analysis of Letter Error in Writing Done 
Under Pressure of Time in Grades 4, 5 and 6 

Letter Grade 4 Grade 5 Grade 6 
% % % 

a . . . . . . . . ... .. . . . . . . . . 47 40 23 
b . . . .. . . . . . . . . . . . . . . . . 68 75 54 
c .. . . . . . . . . .. . .. . . . . . . 42 22 12 
d ... . . . . . .. . . . . .. . . . . . 91 88 78 
e . . . . ... .. . . . . . . . . . . .. 34 8 6 

f . . . . . . . . . . . . . .. . . . . . . 86 90 79 

~ 
.. . . . . . . . . . . . . . . . . . . . 90 73 48 .. . . . . . . . . . . . . . . . . . . . 78 71 68 

i . . . . . . . . . . . . .. . . . . ... 33 25 3 
j ... . . . .. . . . . . . . ... . . . 57 65 32 

k . . . . . . . . .. . . . .. . . . . . . 87 87 80 
1 . . .. . . . . . ... . . . . . . . . . 23 24 9 
m ... . . . . .... . . . . . . . . .. 39 51 18 
n . . . . . . .. . . . .. . . . ... . . 36 56 18 
0 . . .. . . . . . . . . . ... . . . . . 32 41 13 

p . . . . . . . . . . .. . . . . . . . . . 85 91 75 
q . . . . .. . . . . . . . .. . . . . . . 77 81 52 
r . . . . . . . . . . . . . . . . . .. . . 52 33 48 
s ... . . . . . . . . . . ... . . . . . 72 52 27 
t . . . . . .. . . . . . . . . . ... . . 65 70 36 

u . . . . . . .. . . . . . . . . . . . .. 29 26 1 
v . . . . . . . . . . . . . . . . . .. . . 55 58 60 
w . . . . . . . .. . . . .. . . . . . . . 51 55 27 
X . . . . . . . . . .. . . .. . . . . . . 48 56 42 
y .. . . . . . . . . . . . . . . . . . . . 91 81 60 
z . . . . . . . . . . . . . . . . . .. .. 75 70 56 



Table 73. Rank Order of Difficulty of Letter Error in 
Handwriting-Period Writing in Grades 4, 5 
and 6 

Letter Grade 4 Grade 5 Grade 

p .... . . . . . . . . . . . . .. . . . 1 1 1 
d . . ... • • . . .. . . . . . . . . . . 2 3 4 
f .. . . . . . . ... . . . . . . . . . . 3 2 2 
g • • . . ... . ... . . . . . . . . . . 4 9 8 
k . . . . . .. . . . . . . . . . . . . .. 5 4 3 

y .. . . . . . . . . . . . . . . . . . . . 6 8 9 
s . . . ... . . . . . . . . . . . . ... 7 11 14 
z . . . . . . . . . . . . . . .. ... . . 8 6 11 
h . . . . ...... . . . . . . . .. . . 9 12 6 
b ... . . . . . .. . . . . . . . . . .. 10 7 10 

q . . . . . . . . . . . . . . .... . . . 11 10 17 
v . . . . . . .. .. . . . . . . . . . . . 12 5 5 
t . . . .. . . . . . . . . . . .... . . 13 16 13 
j . . . . . . . .. . . . . . . . . . . . . 14 13 21 
a . . . . . . . . . . . . . . .. . . . . . 15 17 19 

c . . . . . . . . . . . . •• . . . . . . . 16 20 20 
r . . . . . . . . . . . . . . . .. . . . . 17 14 7 
m . . . . . . .. . . . . .. . . . . . . . 18 18 16 
n . . ..... . . . . . . . . .. . ... 19 21 18 
X . . . . . . . . . . . . . . . . . . . .. 20 15 2l~ 

i . . . . . .. . . . . . . . .. . . . . . 21 26 25 
w . . . . .. . . . . . . . . . . . . . .. 22 19 15 
0 . . . . . . . . . . . . . . . . ... . . 23 22 23 
e . . . . . . . . . •• • • . .. . . . . . 24 25 22 
1 . . . . . . . . . . . . . . . . . . . . . 25 24 12 
u . . . . .. . . . . . . . .. . . . . . . 26 23 26 
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Table 74. Rank Order of Difficulty of 
Writing Done Under Pressure 
Grades 4, 5 and 6 

Letter Grade 4 

d ... . . . . . . . . . . . . . . . . . . . 1 
y . . . •• . . . . . . . . . . . . . . . . . 2 

~ 
. . . .. . . . . . . . . . • • • ... . . 3 . . . .. . . . . . .. . . . . ... . . . 4 

f ..... . . . . . . . . . . . .. . ... 5 

p . . . . . .. . . . .. . . . . . . . . .. 6 
h .. • • . . . . • • • .... . . . . . .. 7 
q . . . . . . . . . . . . . .. .. . . . .. 8 
z . . . . . . . . ... . . . .. . . . . .. 9 
s ... . . . . . . ... . . . . . . . . .. 10 

b . . . . . . . . . . . . . . . . . . . . . . 11 
t . . . . . .. . . . . . .. . . . . . . . . 12 
j . . . ..... . . . . . . .. .. . . . . 13 
v ... . . . . . . . . . .. . . . . . . . . 14 
r •• . . . ... . . . . . . . . . . . . . . 15 

w . . . . . . . . . .. . .. . . . . . . . . 16 
X . . . . . .. . . . . . . . . . . . . . .. 17 
a ... .... . . . . . . . . . . . . . . . 18 
c . . . . ... . . . . . . .. . . . . . .. 19 
m . . .. . . . . . . . . . . . . . . . . .. 20 

n . . . . . .. . . . . . . . . . ••• . . . 21 
e . . . . . . . .. . . . . . . . . . . . . . 22 
i . . . . . .. .. . . . . . . . .. . . . . 23 
0 . . . . . . . . . . . . . ... . . . . . . 24 
u .. . . . . . . . . . . . . .. . . . . . . 25 
1 . . . . . . . . . . . . .. ... .. . . . 26 

Letter Error 
of Time in 

in 

Grade 5 Grade 

3 3 
6 7 
8 11 
4 1 
2 2 

1 4 
9 5 
5 10 

11 8 
17 16 

7 9 
10 14 
12 15 
13 6 
21 12 

16 17 
15 13 
20 18 
25 22 
18 19 

14 20 
26 24 
23 25 
19 21 
22 26 
24 23 
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CHAPTER V 

SUMMARY AND CONCLUSIONS 

1. Summary 

Letter formation.-- In the three grades studied there 

was a significant difference at the 1% level in the forma­

tion of letters between the handwriting-period writing 

(Before) and the writing done under pressure of time 

(After). However, there was a significant difference in 

letter formation between males and females only in grades 

five and six. There was some inconsistency in letter 

formation among the individuals in the three grades. Only 

grade four showed any interaction between the sexes and 

handwriting in the presence and absence of pressure. 

When letter formation was analyzed by combining the 

three grades, a significant difference at the 1% level 

was present: (a) among the grades, (b) between the hand­

writing-period writing and writing under pressure of time, 

(c) between the grades and these two categories (Inter­

action), and (d) for individual performance. 

Letters per minute.-- In the three grades studied 

there was a significant difference at the 1% level for 

the number of letters written per minute for handwriting­

f' , period writing (Before) and writing done under pressure 
o;:.;c,:-'-'~~~''-=""'·==-==·:;;c~.-==·"''"'c:c.co.:'""''c"'-'';.:::"-.;;.~:·;·_=,==""=""" -=·"''-'= ~-~c=:=~=:.- .- ,-, . -----"'~-"-'~""""- = .- -------~'C.:-o-:c·''"'-' '~-=oc:;:;;=:o..·,_c: --.• 
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of time (After). Only grade four showed a significant 

difference at the 5% level between males and females. 

There was some inconsistency in letters per minute among 

the individuals in grades tour and six. 

When letters per minute were analyzed by combining 

the three grades, a significant difference at the 1% 

level was present: (a) among the grades, (b) between 

the handwriting-period writing and writing under pressure 

of time, (c) between the grades and these categories 

(Interaction), and (d) for individual performance. 

Slant.-- In the three grades studied, there was a 

significant difference at the 1% level for slant of 

writing between the handwriting-period writing (Before) 

and the slant of writing done under pressure of time 

(After). Only grade six indicated a significant differ­

ence at the 5% level between the performance of males 

and females. Grade five showed a significant difference 

at the 5% level for interaction between the sexes and 

handwriting in the presence and absence of pressure. All 

grades demonstrated some inconsistency in the slant of 

the individual. 

~.--All three grades studied showed a significant 

difference at the 1% level for Subjects, indicating incon­

sistency in individual performance. Grade four students 

did not have a significant difference in size of writing 
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for the two specimens. However, a significant difference 

at the 1% level was noted for grade five and six, reveal­

ing a difference in size of writing for handwriting­

period writing (Before) and writing done under pressure 

of time (After). 

Spacing.-- In the analysis of variance for spacing 

in the three classes, grades five and six showed a sig­

nificant difference at the 1% level between the 

handwriting-period writing and writing done under pressure 

of time. Grade four did not show a significant difference. 

However, all three grades evidenced a significant differ­

ence at the 1% level for Subjects, indicating individual 

inconsistency in performance. 

Alignment.-- In the analysis of variance of align­

ment for the three grades, a significant difference at 

the 1% level for Subjects indicated inconsistency in 

individual performance. Only grade four showed a sig­

nificant difference at the 1% level between males and 

females. Both grades five and six indicated a significant 

difference at the 1% level between the handwriting-period 

writing and the writing done under pressure of time. 

Only grade five evidenced a significant difference at the 

5% level for Interaction, showing that its performance in 

the two handwriting periods (Before versus After) was not 

independent of the two sexes. 
r, -,_--•-... •••--n•• .--·~ _,._ ·~~·- ,-. ,,,. •,•• _ : _.. ·-~--~ .~,~-- • • - • -·-•··~~-:-• '• ___ -•••••·-·--"' "•- .----~--··-~-~~-·~·"••"-•- ---~~-•- , " 

·•··-~• •-~-----~·••~- -~~ .. • ... H~•--•••-~. ~ •L~•- -~ ~~~· ~-----~~---~ ·-=·~· .__._.~ .. ~-~ ·~ ~~-- • ~- -~~ .. -----•~ ~-~-·~~-·--~a~~ 



2. Conclusions 

Writing characteristics.-- Inconsistency in indi­

vidual performance in all three grades was frequently 

found in each aspect of handwriting studied. 
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Writing under pressure of time did increase the 

number of letters written per minute. The highest number 

of letters written per minute and the greatest increase 

in letters written per minute was in grade six. The 

lowest number of letters written per minute and the low­

est increase in letters written per minute was in grade 

four. Grade five evidenced a medium number of letters 

written per minute and a medium increase in the number of 

letters written. It was only in grade four that there 

was a significant difference between males and females in 

the number of letters written per minute. In this grade 

the females excelled. The means which had been mentioned 

previously (Table 2) were achieved only by the sixth 

grade children and then only under the pressure of time. 

Letter formation deteriorated in all grades when 

writing was done under pressure of time. In descending 

order, grades five and four showed the greatest deteriora­

tion in letter formation. Grade six showed the least. 

All three grades showed deterioration in slant in 

writing done under pressure of time. Grade five 



evidenced the greatest loss of uniformity. 

In writing under pressure of time the size and 

alignment of grades five and six lost quality, while the 

size and alignment of grade four showed improvement. 

Grade four had almost no change in spacing between 

handwriting-period writing and writing done under pres­

sure of time. However, regression was present in both 

grades five and six. 

General statement.-- With the exception of the im­

provement noted for grade four in size and alignment, 

writing under pressure of time increases the number of 

letters written per minute but, in general, the quality 

of the writing deteriorates. 
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