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It was the purpose of this study to determine whether 

one or a combination of adult readability formulas, when 

applied to shorthand dictation material, could predict 

difficulty, as well as to develop a shorthand formula for 

this specific purpose. In addition, the questions of 

comparative reliability and practicability were tested 

with respect to the two kinds of formulas as applied to 

the shorthand material. Specifically, the purposes were 

to determine (1) whether any single one of four selected 

readability formulas could be used to predict difficulty 

level;:; for performance of shorthand writers transcribing 

dictation material recorded in the Diamond Jubilee system 

of Gregg shorthand, (2) whether certain existing readability 

formulae could be used in combination to produce a method 

of prediction more accurate or more easily applied than the 

Uthe shorthand formula, and (3) whether readability formulas 

would furnish more accurate internal discrimination of 

levels of material difficulty than the shorthand formula. 

Seventy-one transcripts of writers of Gregg shorthand 

(Diamond Jubilee), constituting return from 91 percent of 

the study participants, provided data for the study, which 
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used correlational and comparative statistical techniques to 

evaluate the hypotheses. Fifteen letters were selected to 

represent five levels of difficulty on the shorthand scale, 

+ 2 S. D., + 1 S. D., and mean. The letters were taped at 

80 wpm and administered as five tests to writers of Diamond 

Jubilee Gregg shorthand. Twelve sections of beginning, 

intermediate, and advanced shorthand students at the college 

level were used as subjects for the study. Simple, as well 

as multiple and partial coefficients of correlation, were 

computed.to determine'the validity of the formulas. The 

reliability and practicability phases utilized forty prospec-

tive shorthand teachers in methods classes and a professional 

organization at the undergraduate college .level, who were 

asked to apply the five formulas to each of three test letters. 

A comparison of the time required was used as the basis for 

determining ease of application, while reliability among 

scorers at the five difficulty levels was determined by com-

paring variance about the expected values. Significance of 

the variance was determined by comparing F-values. 

While no single readability measure produced a simple 

correlation coefficient equal or superior to the shorthand 

measure, all combinations of the formulas were significantly 

predictive. Partial correlation analysis identified a 

combination of two readability formulas used in a regression 

equation to produce a multiple coefficient of correlation not 

significantly different from that of the shorthand formula 

when used as a factor in a regression equation. 



The reliability study produced data which when subjected 

to a comparison of relative variance supported the conclusion 

that the readability formulas were applied by the subjects 

to produce significantly superior results. In addition, the 

time required for application of the formulas was less in 

every case for the readability formulas than for the short-

hand formula. 
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CHAPTER I 

INTRODUCTION 

Among the most perplexing of all problems the short-

hand teacher faces is that of evaluating progress in skill 

development. Contributing heavily to this problem has been, 

until recent years, the lack of any research-based tool by , 

which the difficulty of shorthand dictation material could 

be measured. A student might easily record and transcribe 

some material dictated at a given speed level while he 

would be hopelessly lost on other material dictated at the 

same speed. 

In another language area^—the teaching of reading— 

research has been directed toward questions which may be 

found to have elements common to the problem of analyzing 

shorthand material for difficulty level. ' Thorndike's early 

research into frequency of word usage has culminated in the 

work of Rudolf Plesch, Edgar Dale, Jeanne Chall, and others 

who have identified certain structural elements as contribu-

ting to difficulty in reading and comprehending language. 

Although research in these two areas has developed along 

similar lines and has utilized similar techniques, readabil-

ity research has progressed far beyond that in shorthand in 

diversity of application, refinement of tools, and depth of 
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research effort. It has produced a number of formulas which 

may be subjected to such statistical treatment as averaging; 

it works with language elements rather than the more dif-

ficult shorthand system elements. Therefore, in view of 

existing commonality, the question of applicability of the 

more readily usable readability research to that of short-

hand arises. 

Statement of the Problem 

This problem concerned the study of the effectiveness 

of four selected readability formulas in determining the 

difficulty levels of shorthand dictation copy. Secondly, 

it involves a comparison of thfe effectiveness of the read-

ability formulas with the effectiveness of the Uthe formula, 

developed specifically for use in predicting difficulty of 

shorthand dictation material."'' In addition, a study was 

made of the comparative practicability of the readability 

formulas as compared to that of the Uthe formula. 

Purposes of the Study 

The purposes of the study were to determine (1) whether 

any single one of four selected readability formulas can be 

used to predict difficulty levels for performance of short-

hand writers transcribing dictation material recorded in 

Elaine P. Uthe, "An Evaluation of the Difficulty Level 
of Shorthand Dictation Materials," unpublished doctoral dis-
sertation, University of Minnesota, Minneapolis, Minnesota, 
1966. 



the Diamond .Jubilee system of Gregg shorthand, (2) whether 

certain existing readability formulas can be used in com-

bination to produce a method of prediction more accurate or 

more easily applied than the Uthe formula, and (3) whether 

readability formulas will furnish more accurate internal 

discrimination of levels of material difficulty than the 

Uthe formula. 

Hypotheses 

To satisfy the purposes of this study, the following 

hypotheses were formulated: 

1. An application of one or some combination of read-

ability formulas will provide a measure of difficulty for 

shorthand dictation material which will correlate as well as 

or better than the Uthe measure to criterion performance. 

2. Internal discrimination of difficulty level ("easy," 

"average," "difficult") will be predicted as accurately or 

more accurately by means of the application of one or a 

combination of readability formulas to shorthand dictation 

materials than by the Uthe formula. 

3. Reliability of application as measured by scoring 

consistency among individual scorers will be found to be . 

superior for each readability formula or combinations of 

readability formulas as compared to the Uthe formula. 

4. Practicability as measured by the time required 

for application will be found to be superior for each 



readability formula or combinations of readability formulas 

as compared to the Uthe formula. 

Background and Significance of the Study 

The question of difficulty of dictation materials has 

been discussed intermittently in the literature since 1931, 

when Leslie used syllabic intensity as a measure in pub-
p 

lished tests. Gregg publishers have since defended use 

of syllabic intensity as sole measure of difficulty'in 

spite of increasing indications of its inadequacy. Serious 
O |l £ 

question has been raised by Lamb-3, Flood , L-usk , and 

Mellinger^. In formal research, Wellman^, Curtin^, and 

^Louis A. Leslie, "Providing Controlled Dictation," 
American Shorthand Teacher XII (September, 1931), 21-22. 

^Marion M. Lamb, Your First Year of Teaching Shorthand 
and Transcription (Cincinnati, 196l)T 

^Hazel A. Flood, "Some Factors in Learning Shorthand 
and an Analysis of Two Systems of Shorthand," unpublished 
doctoral dissertation, University of Minnesota, Minneapolis, 
Minnesota, 1953* 

5Norman M. Lusk, "A Study of the Comparison between 
Construction of Shorthand Outlines According to Theory and 
the Accuracy of Transcription," unpublished master1s thesis, 
University of Washington, Seattle, Washington, 1959. 

DMorris Mellinger, "Let's Adopt the Yardstick of a 
Word Frequency Index," Business Education World, XLIV 
(December, 196*0, 13-15. 

^Rowena Wellman, "An Examination of Certain Factors 
Involved in the Reporting and Transcribing of Stenographic 
Materials," unpublished doctoral dissertation, Columbia 
University, New York, New York, 1937. 

^Rita Curtin, "The Relationship between Selected 
Factors and Difficulty of Dictated Material," unpublished 
master's paper, University of Minnesota, Minneapolis, 
Minnesota, 1953. 
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Elsen have- touched upon the problem of using syllabic 

intensity as sole indicator and have reported conflicting 

results. In a later statement and in view of increasing 

criticism of the standard word as a difficulty leveler, 

Leslie defended syllabic intensity by pointing out that no 

measure of vocabulary spread had been developed, nor could 

the difficulty of its application be surmounted.10 

In i960, Hillestad developed a regression formula 

based on analysis of difficulty of material recorded by 

writers of the Gregg Simplified system of shorthand.11 In 

1966, Uthe developed a similar formula for use with the 

material recorded in the Diamond Jubilee system of Gregg 
12 * 1 -2 

shorthand. ' Validation studies of these two formulas 

Sister Mary Elfrieda Elsen, "Factors of Difficulty 
in Shorthand Dictation Material," unpublished master's 
thesis, DePaul University, Chicago, Illinois, 1946. 

1°T 
Louis A. Leslie, "The Standard Word in Shorthand 

Dictation,". Business Education World, SSIV (January, 19M), 
280-283• 

.1Mildred C. Hillestad, "Factors That Contribute to the 
Difficulty of Shorthand Dictation Material,rt unpublished 
doctoral dissertation, University of Minnesota, Minneapolis, 
Minnesota, i960. 

12Uthe, op. cit. 

13"The Validation of a Measure of the Difficulty of 
Snorthand^Die cation Materials," an unpublished doctoral 
dissertation completed at the University of Minnesota 
in 1964, was a validation of the Hillestad formula. A 
similar study by Lois I. Meyer, "A Test of the Validity of 
a Measure of Difficulty of Shorthand Dictation Materials " 
completed in 1967, was an attempt to validate the Uthe 
formula. 



report inconclusive results, although areas of difficulty 

were identified. Meyer wrote: 

It appears that the formula may identify the 
extremely easy or extremely difficult material but 
may not make definite distinctions between other 
levels of difficulty.-^ 

Readability research has developed in similar fashion. 

Based on early word studies by Thorndike, it, too, has 

relied mainly on counting structural language elements 

in its effort to determine why some passages of reading 

material are more difficult than others. Early efforts were 

applied to the teaching of elementary reading, but appli-

cation was later made specifically to adult material. 

Although the term readability appears only sparingly in 

shorthand literature and no direct mention has been made of 

the use of similar research design, certain areas of common-

ality are evident. 

1. Both shorthand formulas utilize a difficulty factor 

present in all four of the adult readability formulas-

vocabulary index. Even Uthe's brief form count may be a re-

flection of vocabulary level since brief forms are developed 

for very frequently used words. 

2. At least one study indicates a high degree of com-

monality among general word lists and business word lists. ̂  

^Meyer, op. cit., p. 85. 

15D, D. Lessenberr»y and Jerry W. Robinson, "A Basic 
Vocabulary for Typewriting," The Balance Sheet XLIX 
(May, 1968), 280-283. 



3. Both types of formulas rest essentially on analysis 

of language structure rather than on such elements as idea 

density. 

Thus, it becomes apparent that an application of read-

ability research to the area of measuring difficulty of 

shorthand materials is theoretically justified, but the 

question of significance remains. 

Compared to readability research in such aspects as 

breadth of application and depth of research effort, short-

hand research in this area is in its infancy. Chall^ reports 

twenty-eight separate formulas which have been developed 

over the years since the first^effort in 1923 by Lively and 

Pressey. In contrast, only two shorthand formulas have 

appeared, each having been developed since I960, but the 

readability formulas selected for this study have been sub-

jected to many evaluations in wide application. The Plesch 

formula particularly has been validated for use in many 

fields; even foreign language applications have met with 

success.^ If a correlation could be.established between 

the two types of formulas, shorthand researchers could 

benefit from the much wider application and the much broader 

research base available .through readability research. This 

broader base is reflected, for instance, in the fact that all 

1 fi 
xoJeanne S. Chall, Readability; An Appraisal of Research 

and Application (Columbus, 1958T7 PP• W - 5 3 . ~ 
1^Rudolf P. Plesch, The Art of Readable Writing (New York, 

19^9), p. 119. 
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the shorthand studies which have produced regression formulas 

and all the studies attempting to validate those formulas 

have used Hillestad's original 100 letters, each of which is 

160 actual words in length, while readability researchers 

have subjected to analysis thousands of passages of material, 

the most common length of which has been 500 words. 

In addition to the question of the broader research 

base is the consideration of practicability of application. 

If such a tool is to be widely used in the teaching profes-

sion, it must be simple to calculate and its elements must be 

of such nature as to allow uniform results for many users. 

The shorthand formulas have not met this criterion as well as 

the readability formulas. -It is generally considered more 

difficult to work with a vocabulary list than with other types 

of vocabulary indicators. Only one of the' three readability 

formulas chosen has a vocabulary list, but both shorthand 

formulas use the Silverthcrn word list1®, a list developed 

specifically to reflect language usage in business. The Uthe 

formula has two additional lists-—the Diamond Jubilee brief 

forms, and a list of Diamond Jubilee endings, past tense 

combinations, and plurals. It may be seen, then, that use of 

the readability formulas, especially with the Powers-Ross 

charts made available in 19591^, would make the mechanical 

1 R 
James E. Silverthorn, Word Division Manual for the 

Basic Vocabulary of Business Writing (Cincinnati, 1958). 
^9R. D. Powers and J. E. Ross, "New Diagrams for Cal-

culating Readability Scores Rapidly," Journalism Quarterly, 
XXXVI (September, 1359), 177-182. " ' 
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task of application a good deal s.ir.ipler for the average user, 

simple enough for the average teacher to analyze much of the 

material in classroom use. 

Significance of the present study rests further in an 

aspect designed to refine knowledge in the field—the ques-

tion of internal discrimination. The question was suggested 

in the Meyer quotation appearing on page 6. She further states 

in her conclusions and recommendations for additional research: 

Other considerations should include some analysis 
of the dictation material for readability, sentence 
structure, and contextual clarity.20 

Definitions 

For purposes of this study, the following definitions 

have been formulated: 

1• Syllabic intensity is a measure of the length in 

syllables of the average word in a passage of reading 

material. 

2, The standard word, as in current shorthand usage, 

is 1.4 syllables. 

3* Actual words (longhand) are those words appearing 

in print surrounded by white space. 

4• Diamond Jubilee Gregg shorthand is a revision of 

Gregg shorthand published in 1963, replacing Gregg Shorthand 

Simplified. a 1950 revision. 

20 
Meyer, o£. clt., p. 66. 
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5. Brief forms are shorthand outlines utilizing abbre-

viated constructions for very frequently used words. 

6. A transcript is typed copy produced from shorthand 

notes. 

7. Internal discrimination of measuring scales refers 

to the ability of that measuring scale to assign accurate 

values between extremes. As used in this study, the terra 

refers to designations such as "easy," "low-average," "high-, 

average," or "difficult" on a scale reflecting difficulty 

levels of shorthand dictation material. 

Basic Assumptions 

It was assumed that differences between the partici-

pants, as a group, and other groups of undergraduate shorthand 
e 

students in similar institutions would exert no significant 

effect upon the results of this study. It was also assumed 

that there was no significant teacher effect upon results of 

dictated tests. It was further assumed that validity of the 

shorthand measure developed by testing high school students 

using Gregg (Diamond Jubilee) shorthand at 80 words a minute 

would remain constant for college students using Gregg 

(Diamond Jubilee) shorthand at 80 words a minute. 

Organization of the Report 

Chapter I has presented the setting and description 

of the study, including the problem statement, hypotheses, 

and assumptions. Chapter II presents a review of literature 
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pertinent to the problem of this study. A description of 

method appears in Chapter III. Relevant data are presented 

and analyzed in Chapter IV, while conclusions and recommen-

dations appear in the final Chapter V. 
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CHAPTER II 

REVIEW OP LITERATURE 

The concept of readability has been abundantly treated 

in educational literature. Its problems and difficulties 

have been researched by those in many different fields with • 

varying degrees of success. Many of its problems remain 

obscure and their solutions elusive. 

The term readability can refer to the ease with which 

type may be read, a concept of the physical ease with which 

the human being deals with' printed material. It has also 

been defined as dealing with interest, the likes and dis-

likes cf the reader. Ease of understanding is another 

factor of readability which has been widely treated with 

numerous attempts at quantification. All of these aspects 

have been found to relate to the problem of identifying 

those factors which relate to understanding. i 

These diverse factors are interrelated, and, recognizing 

the interrelation, Chall has proposed the following definition: 

In the broadest sense, readability is the sum 
total (including the interactions) of all those 
elements within a given piece of printed material 
that affect the success of a group of readers in 
dealing with it. The success is the extent to which 
they understand it, read it at an optimum speed, and 
find it interesting.1 

Jeanne S. Chall, Readability: An Appraisal of Research 
and Application (Columbus,"" 19581, p. 7. 
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The General Readability Formulas 

Researchers in readability have reported interest in 

language analysis from ancient times. Early Talmudists used 

frequency of occurrence to distinguish usual from unusual 

meanings of words.^ The foundations of modern study in the 

area, primarily that resulting in the formulas under discus-

sion here, rests in the work of E. L. Thorndike, W. A. McCall, 

and Lelah Mae Crabbs. 

Early Foundations 

The Thorndike word lists.—In 1921, Thorndike published 

The Teacher's Word Book, a Columbia University publication 

that is easily the most important occurrence in the period 

just prior to the development of the formulas. He tabulated 

the frequency with which words occur in print, a work that 

was intended to provide an estimate of the commonness of 

words and to help teachers make decisions on the relative 

importance of words. Its significance to. readability is 

evident: It provided a tool for use in developing the 

first readability measure. In 1932, Thorndike published 

A Teacher's Word Book of 20,000 Words, a book that extended, 

revised, and improved the author's original word list of 

10,000 words rated according to their frequency and range 

of occurrence. The Teacher's Book of 30,000 Words followed 

2 
George Klare, The Measurement of Readabilitv (Ames. 

Iowa, 1963), p. 29. — — — — — -
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in 19M. One or another of these books has provided the 

basis for almost all later work in readability. 

The McCall-Crabbs Tests.--A second event contributing 

directly to the work of later researchers was the publication 

in 1925, also by Columbia University, of the McCall-Crabbs 

Standard Test Lessons in Reading. These tests were designed 

to teach pupils to comprehend rapidly many kinds of reading 

matter and to motivate and improve oral expression. An 

extensive' revision was published in 1950 to reflect differ-

ences in reading and language patterns which developed during 

the period of first use. This set of test passages, the 

norms for which have been developed through use on thousands 

of children, has been used more than any other criterion in 

the development of the readability formulas. 

The Early Formulas 

It is difficult to know specifically which study should 

be designated as the first in the field. Klare3 mentions 

the work of H. D. Kitson who published a related study as 

early as 1921, while Chall^ credits Bertha A. Lively and 

S. L. Pressey with the first quantitative study published in 

1923. Whether their work was actually the pioneer develop-

ment, it is clear that it is the study on which many of the 

later workers drew. 

3Ibid., p. 37. 

^Chall, op. cit., p. 17. 
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Lively-Pressey.—The Lively-Pressey study grew out of 

difficulty experienced by junior high school teachers of 

science with texts containing extensive technical content 

with respect to vocabulary. They worked with several 

hypotheses for determining difficulty: vocabulary range 

or number of different words, position on the Thorndike list, 

appearance on the list, and combinations of these factors. 

They arrived at a "weighted median index number" which gave 

the best trend. It arranged reading matter in an order of 

difficulty closest to their own judgment. Klare reports 

their method as follows: 

Calculate "vocabulary range"-—number of different 
words. 

Assign an index of difficulty based upon the 
frequency of each word as given in Thorndike's 
Teachers Word Book—e.g. a word in one of the most 
frequent 1,000 was given a value of 10, one in the 
second most frequent 1,000 a value of 9, etc., down 
to a value of 1 for those in the least frequent 1,000. 

Determine "zero-value words"—the number of 
words not in Thorndike's most common 10,000 which 
is an index of technical vocabulary. 

Calculate "weighted median index number"—the 
median of the index numbers of the words with zero-
value words counted twice. Thus, the higher the 
median index number, the easier the vocabulary.^ 

It may be seen that this method cannot be considered 

a "formula," and it certainly lacked the statistical 

sophistication of later work, but it soon stimulated others 

to attempt measurements of their own. 

^Klare, op. cit., p. 38. 
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Early efforts were aimed primarily at measurement of 

materials for elementary grades. They were characterized by 

primary attention to vocabulary as a basis for predicting 

readability, dependence on Thorndike's work for measure of 

vocabulary as a basis for predicting readability, dependence 

on Thorndike's work for measure of vocabulary difficulty, 

and the use of relatively crude criteria of reading diffi-

culty for measure of vocabulary difficulty (none for some, 

judgment for others, publishers' estimates in one case). 

Formula Refinement—193*1-1938 

Ralph Ojemann.—Ralph Ojemann's 193^ study^ marked the 

beginning of a new era of refinement in the development of 

the readability formulas. He worked with sixteen passages 

of approximately five hundred words, each taken from maga-

zines, to judge the difficulty of parent-education materials. 

Included were the quantifiable factors considered by previous 

investigators as well as the qualitative factors of concrete-

ness or abstractness of relationships as distinguished from 

the individual words used, obscurity, and incoherence in 

expression. 

The significance of Ojemann's work lies principally in 

the fact that he was the first investigator to use adult 

Ralph Ojemann, "The Reading Ability of Parents and Fac-
tors Associated with the Reading Difficulty of Parent Education 
Materials," Researches in Parent Education (Iowa City, 193*1). 
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materials for- his criterion passages and adult subjects to 

establish passage difficulty, to grade criterion by compre-

hension questions, and to analyze materials for qualitative 

variables. Although he did not succeed in quantifying the 

qualitative factors, he was able to show they did exist. 

Dale-Tyler.--Edgar Dale and Ralph W. Tyler, publishing 

shortly after Ojemann, also used adult materials, being 

primarily concerned with adults of limited reading ability.? 

They investigated a larger number of factors than had earlier 

investigators, twenty-nine.in all. Included were measures of 

technical vocabulary ease, hard non-technical words, types 

and lengths of sentences, clauses and prepositional phrases, 

personal pronouns and monosyllabic words. Ten of the factors 

proved to be significantly correlated with the criterion, 

and some of these were so closely interrelated that the final 

formula rested on three: number of different technical words, 

number of different hard non-technical words, and the number 

of indeterminate clauses. 

C-ray-Leary. —Like the Dale-Tyler work, the 1935 study 

of W. S. Gray and Bernice Leary^ concerned the adult reader 

^Edgar Dale and Ralph W. Tyler, "A Study of the Factors 
Influencing the Difficulty of Reading Materials for Adults of 
Limited Reading Ability," Library Quarterly, IV (July, 1934), 
384-412. 

^William S. Gray and Bernice E. Leary, What Makes a Book 
Readable (Chicago, 1935). 
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of limited ability. They attempted, however, to quantify a 

total of 82 factors which they grouped as follows: property 

of words, property of sentences, property of paragraphs, or 

property of the entire selection. Eighteen of the 82 factors 

were eliminated because counting proved to be unreliable, and 

an additional 20 because they appeared in fewer than half the 

48 selections. Twenty of the remaining factors were found 

to relate significantly to predetermined passage difficulty. 

Again, high interrelationships were found, and a small number 

of factors could be used as effectively as the whole group. 

Five elements having a multiple-correlation coefficient of 

,6k35 with the criterion made up the final formula: number 

of different hard words; number of first-, second-, and 

third-person pronouns; percentage of different words; aver-

age sentence length in words; and number of prepositional 

phrases. 

Morriss-Hoiversen.—Elizabeth C. Morriss and Dorothy 

Holversen, in conjunction with the Readability Laboratory 

at Teachers College Columbia University, presented in 1938 

an "idea analysis technique."9 They felt that difficulty 

in understanding reading matter is a function of the author's 

choice of words and the complexity of the relationship of 

^Elizabeth C. Morriss and Dorothy Holversen, "Idea Analysis 
Technique," unpublished manuscript, Teachers College, Columbia 
University, 1938, as reported by Jeanne S. Chall, op. cit., 
pp. 25-27. — 
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ideas. An attempt was made to measure difficulty of word 

use in context to convey easy or hard ideas through classi-

fication of content and non-content words and rules developed 

for analyzing reading material. 

No criterion was mentioned, and little information was 

given to aid in interpreting the results of analysis. Nor 

was information given regarding development or validity. 

Use of this technique was confined to the Readability 

Laboratory, although it made a major contribution by giving 

importance to the meaning of words, a concept yet to be dealt 

with satisfactorily by the formula makers. 

Specialization of Formulas, 1938-Present 

Lorge.—Irving Lorge is credited with starting the trend 

of simplifying the formulas. Prom the work of Lively and 

Pressey through that of Gray and Leary, increasing numbers 

of factors were considered as possible predictors. Lorge, 

working again with the McCall-Crabbs tests and the Thorndike-

McCall Reading Scale, sought a simple empirical formula that 

could be used to develop grade scores for children's books. 

Eased on a study of the five factors of the Gray-Leary 

formulas, Lorge used correlation techniques to show that 

various combinations of these factors gave predictions of 

difficulty even higher than the original Gray-Leary. His 

final formula used three factors: the number of different 

hard words, the average sentence length, and the number of 
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prepositional phrases. The revision appeared later as a 

simplified regression formula: 

x x = .06X 2
 + -10x3 + .lOxi; + 1.99 

where X2 ~ average sentence length in words 
X3 = number of prepositional phrases per 100 words 
xjj = number of words beyond the Dale 769 list10 

Apart from the simplified formula, Lorge made a signifi-

cant contribution in the use of the 376 McCall-Crabbs passages 

for his criterion, a decided improvement over the more hap- • 

hazard methods of previous formulas. 

Flesch.--Rudolf Flesch's work followed that of Lorge and 

was to become the best known in the history of readability 

research. Flesch's work is widely known outside the realm 

of scientific investigation, and his formulas have been used 

in many types of applications—education, journalism, business, 

television and radio, and government publications. Hotchkiss 

and Paterson have compiled a comprehensive bibliography of 

Flesch's works as well as material relevant to it.11 

Flesch's interest in readability began in the early 
1 

19^0's while he was affiliated with the Readability Laboratory 

at Teachers College, Columbia University. He based his early 

work concerning abstraction on the Gray-Leary findings that 

10Irving Lorge, "The Lorge and Flesch Readability Formulae: 
a Correction," School and Society LXVII (February, 19^8), 
m - 4 2 . ™ 

1:LS. N. Hotchkiss and D. G. Paterson, "Flesch Readability 
Reading List," Personnel Psychology, III (1950), 327-3*14. 
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sentence length was a factor equally valid for prediction 

with good as well as poor readers and on the assumption of 

Morriss and Holversen that difficult material is characterized 

by abstract conceptions. To construct his formula to incorpo-

rate a count of the variables used by Lorge (number of hard 

words, average sentence length, and number of prepositional 

phrases) and his two measures of abstraction (abstract words 

and affixed morphemes), he used the McCall-Crabbs Standard 

Test Lessons previously used by Lorge. He found that his 

two word counts and average sentence length showed the 

closest relationship to the criterion. Klare reported 

Plesch's first formulas as: 

.138xs + .0645xm - .0659xh - .7502 

where: xs ~ average sentence length in words 
x m = number of affixes per 100 words 
Xft = number of personal r e f e r e n c e s 1 ^ 

The resulting figure placed most material somewhere between 

Classes 1 (easiest) and 7 (most difficult). He later added 

a constant of ^.2498 instead of .7502 which gave the reading 

grade placement at which 75 percent comprehension resulted. 

A later correction in Lorge's original computations necessi-

tated a further revision of this formula, which then became: 

.07xm + .07xs - .05xh -1- 3.27
13 

More than any other author in the field, Plesch was 

able to popularize his methods and his writing. The Art 

12Klare, op. cit., p. 62. 

13lbid., p. 65. 
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of Plain Talk, published in 19^6, became a best-seller among 

journalists, advertising copywriters, public relations per-

sons, and others interested in simplifying their prose. The 

Art of Readable Writing presented in 19^9 his revised formulas. 

A series of comments by others attempting to work with 

the Plesch formula resulted in further revisions. The affix 

count and the count of abstract words presented difficulties 

in obtaining uniform results from one evaluator to another. 

The affix count in particular was time consuming, and the 

count of personal references was often misleading, as in 

the case of the editorial "we" when the use of the personal 

word in,the impersonal sense raised the readability score 

inappropriately. As an outcome of this comment, Plesch 

developed two new formulas, one for "Reading Ease" and one 

for "Human Interest." The steps for the Reading Ease for-

mula follow: 

Use systematic selection of 100-word samples. 
Determine the number of syllables per 100 words (wl). 
Determine the average number of words per sentence (si)• 
Apply in the following equation: . 

R. E. = 206.835 - .846wl - 1.015sl.14 

Numerous articles appeared in the literature after the 

publication of these formulas describing attempts to validate 

their use in many fields. Parr and Jenkins15 developed 
"I Jj 

Rudolf P. Plesch, "A New Readability Yardstick," 
Journal oX Applied Psychology, XXXII (June, 19*18), 228-230. 

15James N. Parr and James J. Jenkins, "Tables for Use 
with the Plesch Readability Formulas," Journal of Applied 
Psychology, XXXIII (June, 1949), 275-27B". : 
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tables for quick scoring, and Parr, Jenkins, and Paterson-^ 

suggested a revision of the original formula to use a count 

of the number of one-syllable words rather than syllabic 

intensity. This formula, while originally offered as a simple 

revision of the Reading Ease Formula, has received recogni-

tion as a separate formula and has been given the name of its 

authors, Parr-Jenkins-Paterson formula. The formula follows: 

New Reading Ease Index ~ 1.599 nosw - 1.015sl - 31.517 

where nosw = number of one-syllable words in 100 words 
si « average sentence length in words^-7 

A correlation coefficient of .93 was found when the new formula 

was validated on 360 passages with the Plesch formula scores 

for the same passages. A subsequent study using larger sam-

ples yielded a correlation of .95.^ 

In 1950, Plesch published his "level of abstraction" 

formula, which relied on the use of sixteen categories of 

definite words. The multiple correlation of the new formula 

with criterion passages was .72, which is only slightly higher 

than the .70^7 of the Reading Ease formula, a fact which led 

Jenkins and Jones1^ to criticize the formula as offering very 

°James N. Parr, James J. Jenkins, and Donald Paterson, 
"Simplification of Plesch Reading Ease Formula," Journal of 
Applied Psychology, XXXV (October, 1951), 333-337" 

17Ibld., p. 335. 
l8Ibid., p. 336. 

19James J. Jenkins and Robert L. Jones, "Plesch's 
^Measuring the Level of Abstraction,'" Journal of Applied 
Psychology, XXV (February, 1951) ~ * 
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little as a measure of readability. Gillie^ simplified the 

Plesch procedure with the frank purpose of making it easier 

to apply. 

Dale-Chall.—The Dale-Chall formula also arose out of a 

need to measure the difficulty of adult reading material. 

Edgar Dale and Jeanne S. C'nall developed the formula, and 

they remain two of the tov/ering figures in this area. 

The difficulties encountered in the use of the original 

Flesch formula, particularly with the count of affixed 

morphemes, prompted these .two researchers to attempt a 

formula that would be more reliable than previous ones while 

it maintained a high degree of validity. For a more reliable 

measure of word difficulty, they turned to a word list. Work-

ing with measures of vocabulary previously used by Flesch 

(the affix count) and Lorge (a Dale list of 769 words), they 

concluded that a high degree of interrelation exists and that 

one vocabulary measure can be successfully substituted for 

another. They therefore introduced a list of 3,000 words upon 

which their vocabulary measure rested. The other factor they 

chose was average sentence length. Using a multiple-regression 

technique, a two-factor formula was devised to discriminate 

21 
at levels beyond fourth-grade difficulty. 

pn 
Paul J. Gillie, "A Simplified Formula for Measuring 

Abstraction in Writing," Journal of Applied Psychology, XLI 
(August, 1957), 214-217. " " 

21 
Edgar Dale and Jeanne S. Chall, "A Formula for Pre-

dicting Readability," Educational Research Bulletin, XXVII 
(January 21, 1948), 11-20. 
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?? 
Klare in subsequent work with the formula contructed 

23 

tables for easy application, and Goltz J followed with similar 

tables. 

The original formula follows: 

Xc - .1579Xl + .0496x2 + 3.635 
where XC(-Q = reading grade score of pupil correctly 

answering 50 percent of the test 
questions developed for criterion 
passages. 

x-j_ = average sentence length in words-

~ percentage of words outside the Dale 
list of 3,000. 

Gunning.—Robert Gunning's work is considered by many 

as another effort to simplify and revise the Plesch Reading 

Ease Formula. It is he, however, who is usually credited 

with introducing readability to industry. He was also first 

to form his own company for the purpose of offering a con-

sulting service in improving readability for industry. Many 

newspapers and periodicals have used his services (The Wall 

Street Journal is an outstanding example), and his work is 

widely known among public relations and advertising people. 

His chief publication is The Technique of Clear Writing21*, 

O O 
"George R. Klare, "A Table for Rapid Determination of 

Dale-Chall Readability Scores," Educational Research Bulletin. 
XXXI (February 13, 1952), 43-47. : 

23charles R. Goltz, "Table for Quick Computation of 
Readability Scores Using Dale-Chall," Journal of Developmental 
Reading, VII (Spring, 1964), 175-187. 

pit 
Robert Gunning, The Technique of Clear Writing. 

(New York, 1952). ~~ : a 
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which appeared in 1952, and which is a readable, popular 

treatment of his work. In addition to basic method, he 

developed a table of reading levels by grades and equated 

his "Fog Index" to the levels of popular magazines. The 

Fog Index number resulted from application of the following 

formula2^: 

Fog Index = . 4x + average sentence length. 

x =» Percent of words of three syllables 
and over. 

The Powers-Sumner Kearl Recalculation.—An interesting 

study was published in 1958 by R. D. Powers, W. A. Sumner, 

?6 

and B. E. Kearl. They felt that formulas then current 

offered at least two possibilities for re-examination. First, 

almost all the formulas were based on the original McCall-

Crabbs reader comprehension tests published in 1925 and drawn 

from empirical testing of school pupils prior to that date. 

Thus, the researchers felt that changes in language or popu-

lation might not be adequately reflected. Second, the ratings 

were not accompanied by standard error figures. 

Four formulas were selected for analysis and possible 

revision: the Flesch Reading Ease, the Dale-Chall, the 

Farr-Jenkins-Paterson, and. the Gunning Fog Index. Criterion 

25ibid., pp. 36-37. 

P & 
R. D. Powers, W. A. Sumner, and B. E. Kearl, "A Recal-

culation of Four Readability Formulas," Journal of Educational 
Psychology, XLIX (April, 1958), 99-105. " 
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passages remained the McCall-Crabbs work, but recalculations 

were based on the 1950 revisions. Thus, all statistical 

measures involved were based on work published in 1950 or 

later; and similar statistical procedures produced four 

formulas for use on adult material, the results of which may 

be averaged and compared. 

The recalculated formulas follow: 

Flesch: 

-2.2029 + (.0778) (sentence length) + (.0455) (syllables/ 
100 words) . 

Dale-Chall: 

3.2672 + (.596) (sentence length) + (.1155) (% non-Dale 
words) . 

Farr-Jenkins-Paterson: 

8.^35 + (.0923) (sentence length) - (.0648) (% mono-
syllables) . 

Gunning Fog Index: 

3.0680 + (.0877) (sentence length) + (.0684) (% poly-
syllables) . 

Coefficients of multiple determination (R2), which 

indicate the amount of variation in difficulty among tests 

which is accounted for by the two style variables (vocabu-

lary level and sentence length) in the formula are 

.4034 for the recalculated Flesch, 

.5092 for the recalculated Dale-Chall, 

.3407 for the recalculated Farr-Jenkins-Paterson, and 
•3440 for the Gunning Fog Index. 

These values are interpreted to mean that the recalculated 

Flesch formula accounts for about 40 percent of the 
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difficulty of the McCali-Crabbd tssts, as. compared to 51 per-

cent for the Dalc-Chall, 3*i parcont for the Farr-Jenkins-

Patersonj and 3'J percent for' the Gunning Pog Index. 

Conclusions of the study included recommendation of the 

use of the four recalculated formulas in preference to the 

original ones. It was also concluded that the Parr-Jenkins-

Paterson formula and the Gunning Pog Index are considerably 

weaker than the other two and that in absence of specific 

reasons, the Dale-Chall formula should be preferred. It was' 

noted, however, that the Plesch formula is the strongest of 

the three which do not use word lists. 

Shortly after the Powers-Sumner-Kearl study appeared, 

Powers and Ross published new diagrams for using the recalcu-

?7 

lated formulas.~ These diagrams show comparative norms of 

style, together with difficulty scales, and copies appear as 

Appendix A. Norms were formed by applying the formulas to 

one hundred selections in various types of publications which pre-

sumably represent generally different levels of reading 

difficulty. Actual publications involved ranged from 

Harvard Educational Review to True Confessions. '' 

Non-Structural Approaches 

The Cloze Procedure 

In the fall of 1953, W. L. Taylor reported a new research 

method in readability, one that differed radically from the 

D. Powers and J. E. Ross, "New Diagrams for Cal-
culating Readability Scores Rapidly," Journalism Quarterly, 
XXVI (Spring, 1959), 177-182. ' 
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existing element-counting formulas. He derived the terra 

"cloze procedure" from the closure concept of Gesta.lt psy-

chology—-the apparent human tendency to furnish mental com-

pletion for incompletely presented images. Taylor hypothe-

sized that the mind would attempt to reconstruct a mutilated 

sentence, and to the extent this process proved easy or 

difficult and thus successful or unsuccessful, inherent 

structural difficulty would be apparent. It is important 

to note that the cloze procedure involved systematic 

mutilation of copy, that is, deletion of every nth word 

and the substitution of a standard length blank. Thus, the 

cloze test is not to be confused with the completion or 

fill-in-the-blank test over subject matter content. In 

contrast to readability formulas, cloze procedure counts no 

elements. Taylor defines it as "a method of intercepting 

a message from a transmitter (writer or speaker), mutilating 

its language pattern by deleting parts and so administering 

it to receivers (either readers or listeners) that their 

attempts to make patterns whole again potentially yield a 

considerable number of cloze units. 

Findings of the original study disclosed that cloze 

scores ranked consistently with the criterion formulas 

(Flesch and Dale-Chall). In addition, ifc was reported that 

28wilson L. Taylor, "Cloze Procedure: A New Tool for 
Measuring Readability," Journalism Quarterly. XXX (Fall, 
1953), 415. " " 
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cloze ranks on questionable passages, particularly those 

containing atypical use, were even more satisfactory than 

those provided by the formulas. 

Subsequent experimentation with cloze p r o c e d u r e ^ sug-

gested that satisfactory results were obtained with different 

mutilation patterns, although deletion of every fifth word has 

gained widespread acceptance. The procedure may be applied 

to auditory as well as visual communication, to languages 

other than English, and to different kinds of variables. 

Language Pattern Analysis 

Another approach outside the mainstrean of traditional 

readability research is that of Ruddell who investigated the 

effect of the similarity of oral and written patterns of 
0 

language structure on reading competence.3° 

He indicated that present research has been limited 

by lack of control of extraneous variables, vague method-

ology, and a limiting criterion of comprehension. Citing 

multiple correlation coefficients ranging from .51 (Dale-

Tyler) to .72 (Flesch) which indicate that only 26 to 51 

percent of variance is accounted for, even by the best of 

the formulas, he proceeded to investigate a related area— 

^9Wilson L. Taylor, "Cloze Readability Scores as Indices 
oi Individual Difference in Comprehension and Aptitude," 
Journal of Applied Psychology, XLI (January, 1957), 19-26. 

j$°Rohevt B. Ruddell", "Effect of the Similarity of Oral 
and Written Patterns of Language Structure on Reading Com-
prehension, " Elementary English, XLII (Aorll, 1965), 403-10. 
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the effect of similarity of oral and written patterns of 

language structure. 

Ruddell hypothesized that degree of reading comprehension 

is a function of the similarity of written patterns of lan-

guage structure to oral patterns of language structure used by 

children. 'He further hypothesized that comprehension scores 

on material using a high frequency of oral patterns would be 

greater than for material using a low frequency of such 

patterns. His subjects were fourth graders. 

Eoth Ruddell's major hypotheses were tenable. Further 

conclusions drawn indicated that occupational status of the 

father, educational background of parents, and intelligence, 

mental age, and chronological age of the subjects were 

significantly related to comprehension of reading materials 

of both high and low frequency patterns * His findings also 

indicated that boys have disproportionately greater difficulty 

than girls in comprehending material with low frequency of 

oral patterns. 

Summary of the Internal Factors Studied 

Many elements have been studied in the search for the 

key to reading ease, but only four types have been found 

to be significantly related to the criteria so far used. 

Primarily, they remain the same as those found by early 

researchers—vocabulary load, sentence structure, idea 

density, and human interest. 
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Vocabulary Lojid 

All quantitative investigations show this factor related 

in some degree to difficulty. It has, however, been appraised 

in various ways. Two principal methods used have been vocabu-

lary diversity and vocabulary difficulty, or rarity. Gener-

ally, materials with fewer different words were considered to 

be easier than materials with a higher percentage of different 

words. Word rarity has been shown to be significant for all 

types of subject matter and all ranges of difficulty. Addi-

tionally, the difficulty of vocabulary has been measured in 

various ways. A common method is the use of some basic word 

list like those developed by Thorndike or Dale. One of 

the major formulas in current use, the Dale-Chall, uses 

such an approach. Other researchers have used word length— 

number of monosyllables, dysyllables, polysyllables, number 

of syllables per 100 words, relative number of affixes, and 

number of print characters used. Outstanding among adult 

formulas using this approach are the Flesch, Farr-Jenkins-

Paterson, and the Gunning Fog Index. 

Investigations have consistently shov/n measures of 

vocabulary difficulty to be highly related, so that choice 

of this factor remains one of expedience. Short word lists 

are easier to use and more likely to result in higher reli-

ability from analyst to analyst than do longer ones. Many 
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researchers, however, object to the use of any word list as 

cumbersome and substitute a syllable or affix count. 

Sentence Structure 

Sentence structure is another element consistently found 

to be significant in readability formulas. The most common 

measure has been average sentence length, although structural 

patterns such as a consideration of complex and compound 

clauses in relation to simple sentences and the percentage 

of prepositional phrases have been studied. 

Idea Density 

Idea density is a factor often mentioned in the litera-

ture , but one that has thus far eluded quantification. Many 

researchers have investigated the premise that difficulty is 

related to density of ideas, that is, that materials which 

are hard to understand simply contain more ideas to a given 

number of words. In practice, however, the hypothesis has 

been difficult to treat. One method investigated was to 

count the ideas, but it was difficult to satisfy reliability 

requirements. A number of grammatical elements have been 

investigated, among them the number of prepositional phrases, 

the number of nouns and verbs, and the extent to which 

grammatical structure itself is convoluted by the use of 

dependent clauses and the like. The number of prepositional 

phrases was found to be highly correlated to the length 
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of the sentence, but to a lower extent than either vocabulary 

load or sentence structure, both of which lend themselves 

much more readily to quantification. Generally, researchers 

have concluded that these measures have added little to 

difficulty prediction. 

Human Interest or Directness of Approach 

Flesch's use of this count is probably the most famous 

but Gray-Leary and others also worked with the idea-that a 

measure of human interest contributed to prediction of 

difficulty of reading material. Again, reliability of the 

count proved low as did its correlation with the criteria. 

Plesch proposed a separate Human Interest Formula to be used 

mainly with fiction. 

The Shorthand Formulas 

The term readability appears but sparingly in literature 

dealing with research in shorthand. The fact that both 

these areas are so primarily language oriented suggests 

that some basic foundations may exist. It may also suggest 

common applicability of research. 

One such area where applicability may exist is that 

of measuring the difficulty of shorthand dictation materials. 

This problem has been discussed intermittently in the 

literature, and some recent progress has been made in the 

application of quantitative methods. The oldest measure 
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of difficulty for dictation materials appeared in September, 

1931, when Leslie first used syllabic intensity in published 

t e s t s . H i s method involved syllable count divided by num-

ber of actual words with the resulting development of the 

standard shorthand word of lJl syllables. Thus, for dictation 

purposes, every 14 syllables equals 10 words, and, at 80 wpm, 

112 syllables are dictated in one minute rather than 80 

actual words. 

Leslie champions the use of syllabic intensity as the 

most practical and useful measure of difficulty of dictation 

materials, even though he has recognized the contribution 

of vocabulary l e v e l . 3 2 He further claims that syllabic 

intensity and vocabulary level are highly interrelated and 

defends his choice of syllabic intensity on the basis of its 

being easier to use. 

The Word Lists 

Basic research in vocabulary frequency has stimulated 

study throughout the field of education for business skills, 

as it did with the early Thorndike studies and readability 

research. 

Sllverthorn.—James.E. Silverthorn's doctoral disser-

tation, The Basic Vocabulary of Written Business Communication. 

OI 
Louis A. Leslie, "Providing Controlled Dictation," 

American Shorthand Teacher, XII (September, 1931), 21-22. 

32Ibid. 
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was completed at Indiana University in 1955, and it has pro-

vided a measure cf vocabulary frequency which counts 11,564 

"different words" found among 300,000 words of written busi-

ness communication. 

W e s t h a s recently reanalyzed the Silverthorn vocabulary 

to correct the count for certain modifications in the defi-

nition for "word." Silverthorn originally considered compound 

words (do-it-yourself, easy-to-use) to be one word. Further,-

he considered different spellings as separate words; that 

is, enclosure, inclosure, incl., encl., enc., inc. were con-

sidered to be six separate words in the Silverthorn study. 

West considered the reaction of the typist or stenographer 

(a pause in stroking or a pen-lift at the end of each part 
a 

of the word) and classified these expressions differently 

for his study. Both he and Mellinger^, however, were pri-

marily interested in modifying the accepted standard word 

counts of five strokes for typing and 1.4 syllables for 

shorthand, feeling that the modern, technical vocabulary of 

business demands such an upward revision. Along with 

specific application to typing, however, their work has 

provided vocabulary frequency information that can be used 

to further research in shorthand. 

^Leonard J. West, "Difficulty Indices for the Vocabu-
lary of Written Business Communication," The Balance Sheet, 
XLIX (April, 1968), 

321 Morris Mel linger, "Needed: A New Way to Measure 
Difficulty of Dictation Matter," Business Education World, 
XLV (November, 1964), 9-11. ~ — " " — " — 
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One of the results of the West study was a reduction 

in number of different words reported from 11,564 to 11,055. 

Another result was to increase from 107 to 109 the number of 

different words occurring at least once in every thousand 

words of written business communication. He presents a 

table from which some observations can be made about vocabu-

lary frequency. This table appears on page 40. 

In the original study, this table was prepared to show 

mean syllable and stroke intensity for groups of words by 

frequency of word use. It deals with the Silverthorn vocabu-

lary arranged in both successive and (below the broken line) 

cumulative style. The first 500 words were, by far, more 

frequently used, and words'past the 3,000 interval occurred 

only eight or fewer times out of the total 300,000 occurrences 

considered. A further observation suggests the possibility 

of arriving at a fairly small basic business vocabulary. 

Lessenberry-Roblnson.—The idea of a basic business 

vocabulary has been recently developed by D. D. Lessenberry, 

Professor of Education, Emeritus, of the University of 

Pittsburgh, and Jerry W. Robinson, Senior Editor of the . 

South-Western Publishing Company. Their findings appeared in 

the May, 1968, issue of The Balance Sheet.35 Using four 

word lists, including Silverthorn as a business list, and 

35D. D, Lessenberry and Jerry W. Robinson, "A Basic 
Vocabulary for Typewriting," The Balance Sheet, XLIX 
(May, 1968) ~~ " ~ ~ 
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TABLE I 

SYLLABIC AND STROKE INTENSITY OF SUCCESSIVE AND CUMULATIVE 
PORTIONS OF THE 11,055 DIFFERENT WORDS IN SILVERTHORN'S 

VOCABULARY OF WRITTEN BUSINESS COMMUNICATION 

Occurrences in Syllabic Stroke 
Interval 300,000 Words Intensity Intensity 

1- 100 16,252-330 1.09 3.03 
101- 200 325-179 1.52 4.96 
201- 300 179-124 1.86 5.73 

301- 400 124- 96 2.02 6.45 
401- 500 96- 77 1.94 6.19 
501- 750 77- 51 2.00 6.33 

751- 1,000 51- 38 2.23 7.00 
1,001- 1,500 37- 23 2.14 6.95 
1,501- 2,000 23- 16, 2.26 7.22 

2,001- 2,446 16- 12 2.36 7.51 
2,447- 2,944 11- 9 2.45 7.61 
2,945- 3,824 8- 6 2.44 7.62 

3,825- 4,917 5-• 4 2.46 7.67 
4,918- 5,822 3 2.49 7.83 
5,823- 7,403 2 2.55 7.96 
7,404-11,055 1 2.59 8.13 

First 500 1.27 3.73 
First 1,000 1.36 4.04 
First 2,000 1.44 4.31 
All 11,055 1.54 4.67 

Source: Leonard J. West, "Difficulty Indices for the 
Vocabulary of Written Business Communication," The Balance 
Sheet, April, 1968, p. 343. 
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the general Thorndlke-Lorge list of 30,000 words, they 

attempted to find the degree of commonality among the four 

lists and thus establish a basic vocabulary for business. 

Again, their application was made primarily to the teaching 

of typewriting. 

One of the findings was that a significant degree of 

similarity exists among the four word lists used within 

the first 1,000 words. In fact, their conclusion was that 

"within the first 1,000 most-used words, the four word lists 

are more similar than dissimilar."36 The core of words 

they found common to the four word lists was presented in 

a composite word list of 1,254 words and derivatives which 

account for approximately 80 percent of word occurrences 
* 

in the portions of the four lists which were used. To be 

included on the composite list, a word had to appear as a 

high-frequency word on at least three of the four original 

lists, appearing on at least one business list and at 

least one general list. 

The Quantitative Studies 

With the appearance of the word frequency studies, 

quantitative studies in shorthand appeared, much as the 

1930 studies in readability followed the Thorndike word 

lists and the McCall-Crabbs test passages. 

36Ibid. , p. 390. 



H2 

Hilles ta_d.--One of the most comprehensive quantitative 

studies in the area is undoubtedly the work of Mildred C. 

Hillestad which appeared originally in her i960 doctoral 

dissertation at the University of Minnesota. It received 

the Delta Pi Epsilon Research Award and was reported 

publicly in 1962.^ Her study attempted to estimate the 

value of certain language factors as well as. a number of 

Gregg shorthand system characteristics in predicting diffi-

culty of dictation materials. She selected sixteen variables 

for study, three of which concerned language structure, and 

the remaining thirteen represented elements of Gregg Short-

hand Simplified such as brief forms and derivatives, blends, 

00 and o sounds, terminal t's_, past tense endings, and 

affixes. 
a 

Hillestad does not mention having relied on the work 

of readability researchers in developing her formula, but 

her technique and her findings are almost identical. She 

developed a regression equation and calculated the multiple 

correlation coefficient for the sixteen variables when 

jointly used to predict the number of shorthand errors. In 

turn,- she tested the relationship between each of the six-

teen variables and the shorthand errors for significance and 

retained the significant variables for use in a second, 

simpler equation. 

37Mildred C. Hillestad, "Factors That Contribute to the 
Difficulty of Shorthand Dictation Material," Delta Pi Epsilon 
Journal, IV (1962), 2-18. 
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Her most significant finding, in view of this study, 

was this: Six of the original sixteen variables correlated 

significantly with the criterion score. These variables 

were number of syllables, vocabulary level index, oo sounds, • 

o sounds, terminal t's and word beginnings. Two of these— 

syllables and vocabulary level index—are language variables, 

and the other four are characteristics of the shorthand 

system. Further analysis showed that the four system charac-

teristics contributed only 15 percent of the criterion vari-

ance, whereas 73 percent was attributed to the number of 

syllables and to the vocabulary level. The language variables, 

then, proved to be almost five times as powerful indicators of 

difficulty as did the system factors. 

Hillestad's final equation omits the system variables 

entirely and relies wholly on language structure for her 

prediction equation: 

Y» - (3.73 + 13.15V) - 503 

where Y* = predicted difficulty level of material 
X = number of syllables in the dictation 
W =» number of actual words in the dictation 
V » number of words not included among the 

first 1,500 on the Silverthorn list. 

An error analysis was also performed in the Hillestad 

study, and it should be mentioned briefly. She reported 

that students found certain characteristics of shorthand 

harder to master than others. For instance, brief forms 

appeared to be easier to writers than words that are con-

structed according to the principles of shorthand. Students 
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also found it difficult to form the past tense for con-

structed words—a matter of choosing from among five 

different ways of expression. Shortly after the Hillestad 

study, the Diamond Jubilee System of Gregg Shorthand was 

published, and it incorporated some of the revisions she 

had suggested; but, in its reduction of the number of 

brief forms and in the elongation of many of the forms 

previously constructed, it ignored many of her findings. 

Baggett. •—In 1964, Harry W. Baggett completed a 

doctoral dissertation which had as its purpose validation 

of the Hillestad f o r m u l a . 3 8 He replicated her study, using 

the 100 letters upon which the. Hillestad formula for pre-

diction had been based and using transcription errors for 

the criterion. The letters were selected so that expected 

order of difficulty would be 1 through 6, but the results 

did not corroborate the original findings. His conclusion 

was that the Hillestad formula could discriminate among 

the six criterion letters, but that it was not effective in 

predicting their order of difficulty. 

Curtin.—Curtin's work, a master's paper from the 

University of Minnesota,39 follows the work of Taylor, 

3^Harry William Baggett, "The Validity of a Measure of 
the Difficulty of Shorthand Dictation Materials," unpublished 
doctoral dissertation, University of Minnesota. Minneapolis, 
Minnesota, 1964. 

39Rita Curtin, "The Relationship between Selected 
Factors and Difficulty of Dictation Material," unpublished 
master's paper, University of Minnesota, Minneapolis, 
Minnesota, 1966. 
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who developed the close technique of readability analysis. 

She attempted to find whether the cloze procedure as devel-

oped originally by Taylor could be used to test the difficulty 

of shorthand materials. 

Cloze scores were computed on 41 letters and those 

letters dictated to shorthand classess with the resulting 

shorthand errors forming the criterion. Factors considered 

were cloze procedure itself, syllabic intensity, the num-

ber of different words, and the vocabulary level. No 

apparent relationship was found to exist between the 

cloze procedure and the number of shorthand errors. The 

correlation coefficient between syllabic intensity and 

shorthand errors was .13, indicating syllabic intensity 

a weak measure of difficulty. She showed .50 between the 

vocabulary level and difficulty, a result which reinforces 

the findings of other studies and supports vocabulary 

level as the stronger of the two language factors in pre-

dictive ability. 

Uthe.—Elaine P. Uthe's 1966 study was one comparable 

to the original Hillestad study which produced the first 

quantitative shorthand formula purporting to predict diffi-

culty of shorthand dictation material.210 Its significance 

°Elaine P. Uthe, "An Evaluation of the Difficulty Level 
of Shorthand Dictation Materials," unpublished doctoral dis-
sertation, University of Minnesota, Minneapolis, Minnesota, 
1966. 
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lies in the fact that it was developed as a result of a study 

using writers of the Diamond Jubilee system of Gregg Shorthand 

(the system in current use) as opposed to the Gregg Shorthand 

Simplified used as a basis for the Hillestad study. Uthe 

studied the relationship of thirty-five selected character-

istics , including system variables and language elements: 

System Variables 
1. Shorthand stroke intensity 
2. Shorthand stroke intensity in brief forms 
3. Shorthand stroke intensity in brief forms derivatives 

Shorthand stroke intensity in constructed words 
5. Brief forms 
6. Brief form derivatives 
7. Blends 
8. oo hook 
9. o hook 

10. Plurals 
11. Blend-past tense combination 
12. Past tense (d or t_ only) 
13. Past,tenses Tall) 
14. Disjoined endings 
15. Joined endings 
16. Disjoined beginnings 
17. Joined beginnings 
18. Diphthongs 
19. Word beginnings (all) 
20. Word endings (all) 

Language Elements 
1. Syllabic intensity 
2. One-syllable words , 
3. Two-syllable words 
4. Three-syliable words 

' 5. Pour- to six-syllable words 
6. Vocabulary level 
7. Brief forms in the 1-100 vocabulary level range 
8. Constructed words in the 1-100 vocabulary level 

range 
9. Words in the 1-100 vocabulary level range 

10. Words in the 1-500 vocabulary level range 
11. Words beyond the 1-500 vocabulary level range 
12. Words in the 501-1,500 vocabulary level range 
13• Sentence length 
14. Punctuation marks 
15. Typing stroke intensity s 
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The regression equation which emerged from this study 

contains three factors—-two system variables (brief forms 

and endings) and a vocabulary level indicator (words 

appearing beyond the first 1,500 on the Silverthorn list). 

The formula follows: 

Y1 = 64.77 - •50xx + .56x2 - .21x3 

where Y' - predicted word errors 
X]_ - brief forms 
X2 - 1,500+ words 
Xg = endings. 

A correlation coefficient of .84 was found for the entire 

group of thirty-three variables, and one of .76 was found 

between the three variables and the criterion. 

A validation study produced three difficulty levels, 

as well as conclusions regarding adjustments necessary for 

use with classes of divergent abilities. 

Meyer.—In 1967, Meyer completed a validation study 

of the Uthe formula.^ It was a further attempt to validate 

the formula for use in predicting transcription errors. 

Results were inconclusive, the findings indicating that 

extremely easy or extremely difficult material was differ-

entiated, but that definite distinctions between the other 

levels was not clear. With respect to the present study, 

Meyer's findings correlating transcript errors to shorthand 

^Lois I. Meyer, "A Test of the Validity of. a Measure 
of Difficulty of Shorthand Dictation Materials," unpublished 
doctoral dissertation, University of Minnesota, Minneapolis, 
Minnesota, 1967. 
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errors were significant. The overall correlation was .53-

Correlations for five of the twelve letters used in the 

study were significant at the .01 level; correlations for 

an additional five letters at the .05 level; and those 

for the remaining two were not significant. She reported 

1.9 percent of outlines written correctly but transcribed 

incorrectly. 

Summary 

Research in readability received impetus from early 

foundational work in word lists reflecting frequency of 

use and in reading test passages developed for elementary 

school children. During the period of early research in 

the 1930's, emphasis was primarily placed on reading 

applications, and work centered primarily around discovering 

those internal structures that contribute to reading ease. 

The period 193^ to the present marks one of refinement, 

both in statistical techniques and in the resulting formulas. 

It also marked the development of efficient readability 

formulas for adult materials and their wide application . 

in areas such as business, government, education, advertising, 

and public relations. 

While four internal factors—vocabulary load, sentence 

length, idea intensity, and human interest-—have emerged 

as those making most significant contribution to readability, 

other researchers, especially some in the emerging field 
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of linguistics, have begun to investigate other types of 

factors which may have a bearing. 

Interest in measuring difficulty for materials used 

for shorthand dictation also began during the 1930's with 

the work of Leslie and others who have advocated use of 

the length of the average syllable—syllabic intensity— 

as sole indicator of difficulty. More recently, however, 

researchers such as Hillestad and Uthe have investigated 

the possibilities of other indicators. With the develop-

ment of at least two usable word frequency lists, researchers 

have applied quantitative measures to language structure 

in an effort to predict difficulty. 

Results of pioneer shorthand studies tend to reiterate 

findings in basic readability research, although no direct 

application of such research has been made to shorthand 

materials. Of two basic approaches to the measure of 

language structure to predict difficulty for shorthand 

material—element analysis and the cloze procedure—element 

analysis currently offers more promise. ; 
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CHAPTER III 

THE METHOD 

Overview 

It was the purpose of the study (1) to compare the pre-

dictive effectiveness of readability formulas with that of a 

shorthand formula to determine the difficulty of shorthand 

dictation material, and (2) to compare the two types of pre-

dictive formulas as applied to shorthand dictation material 

with respect to ease and reliability of application. Spe-

cific procedures for selecting, collecting, and treating data 

are included below: 

1. An examination of the literature to identify gaps 

in knowledge with respect to the measurement of difficulty 

in the two language areas. 

2. Identification and selection of the specific re-

search problem. 

3. Formulation of hypotheses. 

*1. Establishment of criteria for the selection of the 

shorthand formula. 

5. Selection of the shorthand formula. 

6. Establishment of criteria for the selection of the 

readability formulas. 

53 
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7. Selection of the four readability formulas on the 

basis of the established criteria. 

8. Selection of the test letters to represent five 

levels of shorthand difficulty. 

9. Selection of three letters for the reliability data. 

10. Selection of a population sample to produce the 

shorthand transcripts which provided raw data to test the 

validity of the difficulty measurement. 

11. .Selection of a sample to test reliability and ease 

of scoring for the research formulas used. 

12. Determination of the data characteristics required 

to satisfy the evaluation of the hypotheses. 

13. Selection of statistical techniques necessary to 

determine whether a relationship exists between the measure-

ment of language difficulty and the measurement of difficulty 

of shorthand dictation material. 

14. Development of testing techniques for testing (a) the 

accuracy of shorthand transcripts, and (b) the reliability 

and practicability phases of the study. 

15. Administration of the tests. 

16. Grading of the transcripts. 

17. Tabulation of data for both phases of the study. 

18. Analysis of data using the selected statistical 

treatment. 
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19. Determination of findings, conclusions, and impli-

cations . 

20. Preparation of the report. 

The Instruments 

The Shorthand Formula 

Only two regression formulas for predicting difficulty 

of shorthand material exist—the original Hillestad formula 

reported in I960 and the Uthe formula reported in 1966. Of 

the two, the Uthe formula was chosen as the basis for this 

study since it made specific use of Diamond Jubilee shorthand, 

and since one of its elements depends on the use of this 

system. Uthe reported the predictive coefficient of correla-

tion for the formula to be .76 at the .05 level of confidence. 

The Readability Formulas 

Readability literature is replete with claim and counter-

claim as to the validity and significance of the many formulas 

reported. From an examination of the literature, certain 

criteria emerged as relevant to the research problem under 

consideration: 

1. Applicability to adult material. All the selected 

formulas used adult reading passages in developmental studies; 

all are meant to be applied to adult materials. 

2. Recognition in the field. All four of the selected 

formulas are widely recognized in the field of readability. 
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Flesch, more than any other of the researchers, has been able 

to popularize his work in such publications as The Art of 

Plain Talk-*- and The Art of Readable Writing.2 The extent 

of his work and of the applications made of it (prior to 

1950) may be reviewed in the Hotchkiss-Paterson bibliography.3 

Edgar Dale and Jeanne Chall are both widely respected in the 

field of teaching reading. Both are prolific authors, and 

they are cited by such specialists in reading as Spache** and • 

Smith and Dechant^. Robert Gunning's work is considered by 

many to be a simplification and revision of the Flesch 

Reading Ease formula. His' specific application to business, 

however, is noteworthy, and his formula was included in this 

group because of its wide use in business and journalism. 
o 

The Farr-Jenkins-Paterson formula, another that is generally 

considered to be a revision of Flesch, is preferred over the 

^Rudolf F. Flesch, The Art of Plain Talk, (New York, 
1946). " 

2Rudolf F. Flesch, The Art of Readable Writing, (New York. 
ig||9)< 

q 1 

S. N. Hotchkiss and D. G. Paterson, "Flesch Readability 
Reading List," Personnel Psychology, III (1950), 327-344. 

George Spache, "A New Readability Formula for Primary 
Grade Reading Materials," Elementary School Journal, LIII 
(March, 1953), 410-413. This article reports Spache's read-
ability formula designed for use with elementary materials. 
His recommendations include use of the author's formula for 
elementary work and use of the Dale-Chall formula for adult 
material. 

5Henry P. Smith and Emerald V. Dechant, Psychology in 
Teaching Reading, (Englewood Cliffs, 1961), p. 236" ' 
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Fog Index because of the simplified vocabulary index. A 

later study found the two formulas relatively equal in relia-

bility.6 

3. Statistical validity. Chall reports evidence of 

validity on the.original studies. Original reports of the 

Dale-Chall formula indicated a coefficient of correlation of 

.70 when formula scores were compared to the criterion. 

Flesch also reported a correlation with performance on crite-

rion passages of .72, while the Farr-Jenkins-Paterson report 

claimed .93 with the Flesch Reading Ease on 360 passages.^ 

The Gunning formula, although no original coefficient of 

correlation was reported, compared favorably with the Farr-

Jenkins-Paterson formula in a subsequent study.® 

Other studies report these correlations variously, but 

after a review of research, Chall concluded that the Dale-

Chall and Flesch formulas are strongest with the other two 

somewhat weaker but comparable to each other.9 

George W. Englund, et_. al., "Reliability of the Original 
and Simplified Flesch Reading Ease Formulas," Journal of 
Applied Psychology, XXXVII (April, 1953), 107-10. ~ 

*7 

'Jeanne Chall, Readability: An Appraisal of Research and 
Application (Columbus, 1958), pp. 52-53. ' 

8 T 

James N. Farr, James J. Jenkins, and Donald Paterson, 
"Simplification of Flesch Reading Ease Formula," Journal of 
Applied Psychology, XXXV (October, 1951), 333-3377 

^Chall, loc. cit. 
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'I. Feasibility of statistical manipulation. The Powers-

Sumner-Kearl study of 1958-^ explored two possibilities for 

re-examination of the four selected formulas--updating the 

basic criterion and mathematical modification to permit aver-

aging and comparison. Only formulas permitting such statis-

tical manipulation could be used for the present study since 

it proposed to determine the effectiveness of readability 

measures to predict difficulty of shorthand material whether 

used singly or in combination. 

Four readability formulas were selected for use in the 

study on the basis of the foregoing criteria—the Dale-

Chall readability formula, the Flesch Reading Ease formula, 

the Gunning Fog Index, and' the Farr-Jenkins-Paterson formula. 

All four formulas were used as recalculated in 1958 by 

Powers, Sumner, and Kearl and charted by Powers and Ross. 

The Test Letters 

The Correlation Study.--To test Hypotheses 1 and 2, 

fifteen letters, each 160 actual words in length, from the 

original 100 used by Hillestad were selected for dictation 

purposes. The letters were selected to correspond most closely 

with Uthe's mean difficulty score and with scores at +1 S. D. 

and ±2 S. D. The letter' numbers, together with their Uthe 

R. D. Powers, W. A. Sumner, and B. E. Kearl, "A Recal-
culation of Four Readability Formulas," Journal of Educational 
Psychology, XLIX (April, 1958), 99-105. ' ' ~ " "" 
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scores, are presented as Table II. The text of the letters 

used for dictation tests appears as Appendix B. 

TABLE II 

THE TEST LETTERS WITH THEIR UTHE SCORES 

Letter Uthe Diff. Letter Uthe Diff. 
No. Score* Level No. Score* Level 

11 46.8? +2 99 24.50 -1 
16 46.43 *5*2 9 24.33 -1 
17 46.42 +2 90 23.31 -1 

14 42.22 +1 79 21.70 -2 
25 41.56 +1 19 18.99 -2 
21 41.49 +1 10 18.99 -2 

98 32.62 M 
42 32.44 M 
64 .32.27 M 

*Score taken from the original Uthe study a£ 
cited. 

The letters were recorded at 80 wpm on five tapes with 

three letters on each tape to allow for approximately six 

minutes of dictation for each of the five fifty-minute test 

periods. Letters were assigned randomly to the tapes with-

out regard for difficulty level. The random arrangement was 

accomplished by using a table of random numbers and the letter 

numbers indicated in Table II. Each test group used the 

original tape so that all participants responded to the same 

audio stimulus. 
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The Practicability Study. —Hypotheses 3 and 'I, which con-

cern reliability and practicability of the formulas in ques-

tion, were tested through use of three of the test letters. 

Letters 10, 11, and 64 represented the mean and two extremes 

of difficulty as indicated by Uthe, and were so selected as 

test material for this section of the study. 

The Sample 

The Correlation Study 

The entire shorthand enrollment of West Texas State 

University, Canyon, Texas, for the academic year 1969-70 

in second-, third-, and fourth-semester classes of short-

hand who had passed classroom takes at 80 wpm was included 

in the study. The total number of transcript sets collected 

in the study was 153; 74 of these were duplications, that 

is transcripts produced by students enrolled in one of the 

subject shorthand classes each semester. Of the 79 indi-

vidual participants, 8 failed to complete tests after 

make-up sessions. The usable group, therefore, was 71, or 

a 91 percent response for the sample. 

The Practicability Study 

One of the objectives of the study was a consideration 

of the practical use xvhich might be made of the formulas 

reviewed. Since an educational objective (use by shorthand 

teachers) was involved, Hypotheses 3 and 4 required 



participation of individuals prepared for teaching shorthand. 

This study involved prospective shorthand teachers enrolled 

in shorthand methods courses during the academic year 1969-70 

at West Texas State University. Undergraduate members of 

Pi Omega Pi, a campus fraternal organization for business 

education majors, were included in the study even though 

not enrolled in methods classes participating in the study. 

There were forty participants in this phase of the study, 

a number which represents all eligible students on the cam-

pus during the test period. 

Procedures for Collecting Data 

The Correlation Study 

Administration of Tests.—The five prepared tapes 

constituted test material for the correlation study. The 

four teachers of the twelve test sections used in the study 

were allowed to use the material at any time during the 

second nine-week period of each semester that they desired. 

By so doing, only one set of tapes was required. Second-

semester students who had not passed the 80 wpm classroom 

requirement took the tests but their papers were held by 

the participating teachers. Make-up sessions were held for 

those students who missed regular classroom sessions. These 

make-up sessions were structured in a pattern consistent to 

the regular sessions. 
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Grading Procedures.—Grad3ng procedures were consistent 

in all but one respect with those Meyer-'--'- used in her valida-

tion study of the Uthe formula: 

1. Only complete groups of transcripts were considered. 

2. Only incorrectly transcribed words or omitted words 

were considered as errors. 

3. Transposition of two words was considered one error. 

4. An error in number (singular transcribed as plural 

or plural transcribed as singular) when accompanied by a 

corresponding error in the verb was counted as one. 

5. Incorrect tense, even though the verb involved 

more than one word, was counted as one error. 

Shorthand outlines were not graded. 

Meyer imposed one additional requirement which was not 

used in this study: In addition to complete transcripts, in 

terms of the number of letters, only transcripts bearing omis-

sions of fewer than eight consecutive words were considered. 

The present study purposely included the full range of diffi-

culty from -2 S. D. to +2 S. D., the higher category, by its 

very nature, excluding all but the most proficient shorthand 

writers. The predicted average number of errors for this 

material was about forty-five, or approximately one-fourth 

•"'Lois I. Meyer, "A Test of the Validity of a Measure of 
Difficulty of Shorthand Dictation Materials," unpublished 
doctoral dissertation, University of Minnesota, Minneapolis, 
Minnesota, 1967, pp. 32-3. 
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of the 160-word letters. It seemed unrealistic, therefore, 

to expect this large number of errors to occur with no more 

than eight of .them consecutive. 

The Practicability Study 

For the practicability study, three of the letters 

selected for use were reproduced and submitted to the stu-

dents for scoring by each of the five formulas under study. 

The letters used for this portion of the study were Numbers 

10, 11, and 64, as representative of the mean and two ex-

tremes of the Uthe difficulty index. Each student was given 

copies of the test letters and of the charts for scoring and 

psked to apply one of the five research formulas, The time 

necessary for each student to produce his score was recorded 

to the nearest five seconds; and when all had finished, the 

procedure was repeated for each of the other four formulas 

used in the study. Scores and time intervals were recorded 

for each participant. 

Treatment and Analysis of Data 

In general, the statistical method employed was corre-

lation. Partial coefficients were utilized in considering 

the question of correlating student scores with predictive 

formula scores. The relationship investigated'was that 

between each of the five variables (the Uthe shorthand 
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formula and four readability formulas) and the criterion 

(student performance). 

Raw data consisted of numerical measurement of student 

performance as reflected by transcript errors, together with 

scores predicting difficulty of dictation material obtained 

by applying the Uthe formula and the four readability for-

mulas to the language of the sample material. 

Criterion scores were obtained by a calculation of the 

mean number of errors .for student group performance on each 

of the fifteen test letters. Since raw scores were ungrouped, 

a simple arithmetic average was computed. 

The object of statistical analysis vias that of deter-

mining whether any one or any combination of the readability 

formulas could predict difficulty of material as well as or 

better than the Uthe formula (Hypothesis 1). 

The relationships among the several readability formulas 

and the several combinations of these formulas and the crite-

rion measure were determined by use of standard computer 

techniques for analysis of simple, multiple, and partial 

coefficients of correlation. The coefficients thus obtained 

for (a) the predictive effectiveness of the Uthe formula, 

and (b) the predictive effectiveness of the several read-

ability formulas were compared by means of the procedure 

described below. 

Simple coefficients of correlation for the readability 

formulas were compared to that produced by the Uthe formula. 
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All the multiple coefficients vore compared on the same basis, 

and a further analysis for the recommended combination formula 

was based on the calculation of confidence limits to determine 

significance of difference. 

Equal or higher values for the single readability formula 

or combination of readability formulas as compared to the 

same values for the Uthe formula were required for the accep-

tance of Hypothesis 1. 

Hypothesis 2, concerning the consistency of internal 

discrimination by the formulas utilized in this study, was 

tested by means of analysis of coefficients of variation at 

the mean of the criterion scores, and at ±1 S. D. and ±2 S. D. 

on this array. 

Data collected to test Hypothesis 3 (reliability of 

scoring) were also tested by means of multiple comparison, a 

ratio of the amount of variance experienced about the ex-

pected value. The extent to which student scoring varied 

from (a) Uthe's scoring in the case of the shorthand formula, 

and (b) scoring by the researcher in the case of the read-

ability formulas determined acceptance or rejection of the 

hypothesis. Significance of the difference between coeffi-

cient s of correlation wa.s determined by comparison of P—values. 

Hypothesis k, concerning practicability of application 

as measured by time required by prospective shorthand teachers 

for scoring,was tested on the basis of average time required 

for participants to complete the individual scoring activities 
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required for application of each of the five formulas to each 

of the three test passages. The mean time in minutes and 

seconds was calculated for each activity. Rejection or fail-

ure to reject the hypothesis was based on comparison of 

these means, with les_s scoring time for readability measures 

being required for acceptance of the hypothesis and equal 

or longer time for application of readability measures re-

quired for rejection of the hypothesis. 
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CHAPTER IV 

ANALYSIS AND PRESENTATION OF DATA 

It has been shown that the research dealing with ease 

of readability and that attempting to define difficulty in 

shorthand dictation material reflect certain areas of com-

monality, areas suggesting certain applications of one to the 

other. The present study has explored the area of the possible 

use of readability formulas to predict difficulty of shorthand 

dictation material for college writers of Diamond Jubilee Gregg 

shorthand at 80 words per minute. It has further explored the 

dimension of practicability for application by prospective 

shorthand teachers. A consideration of hypotheses and method 

indicates two general study areas—the correlation study in 

which the question of applying readability formulas to short-

hand dictation material is considered and the practicability 

or reliability study in which the concern is potential useful-

ness for the teacher. The data are organized and presented 

within the framework of this suggested structure. 

The .Correlation Study 

Based on the findings of this study, there is some indi-

cation that certain of the readability formulas may be used 

68 
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for predicting difficulty in shorthand dictation material. 

Simple, multiple3 and partial correlation studies were made 

of the seventy-one useful sets of transcripts obtained. 

Simple Correlation Analysis 

Mean performance scores were calculated for student scores 

obtained for each of the test letters, and these scores were 

compared to the predictive scores for each of the formulas. 

Table XI, Appendix C, shows the student performance scores 

individually, and Table III (page 70) summarizes mean error 

performance for each of the test letters and presents the 

shorthand and readability predictive scores. 

Coefficients of correlation (r) for these data were 

determined thrpugh application of standard computer tech-

niques for such analysis. The formula which forms the basis 

for this analysis is"*" 

^ .\/ i . 2 < y - y ) 2 

" k < y - y 

which is essentially the same as noted by McNemar:2 

S 2 

2 , ay 
r ~ 1 -
yx 2 

y 

The regression formulas obtained through this analysis, 

together with their coefficients of correlation, are presented 

, . f®hn Preund and Prank J. Williams, Elementary Business 
• The Modern Approach (Englewood Cliffs, 19(34)', p . 3PJ. 

2 ' 
Quinn McNemar, Psychological Statistics (New York. 196?} 

p. 202, " ' * 
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in Table IV-below. The .regression equations are those relating 

to the relationships described. 

TABLE IV 

COEFFICIENTS OF CORRELATION FOR SHORTHAND 
AND READABILITY REGRESSION FORMULAS 

Formula Regression Equation r r2 S. E. 

Uthe Y' = -10.837 + .717X .843 .711 4.9 

Flesch Y' = -5.046 + 2.717X .3.51 .123 8.6 

Farr-Jenkins-
Paterson Y' = -19.938 + 5-32X .508 .258 7.9 

Gunning Y* = -1.937 .+ 2.371X .250 .063 8.9 

Dale-Cha.ll Y' = -14.703 + 4.113X • 577 .333 7.5 

r( .05) = - 5 1 3 9 r, % - .6411-
(.01) 

The relationship indicated by the Uthe formula is note-

worthy, inasmuch as the indication is that the original Uthe 

formula was found to be predictive to the extent indicated 

by the coefficient of correlation when subjected to the addi-

tional regression equation reported herein. Figure 1, page 72, 

illustrates the relationship of the predictor to the actual 

scores, and it may be seen that actual scores reflected the 

difficulty pattern, although the number of errors produced by 

the transcribers in this study was consistently lower than 

that predicted by the formula. 
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The coefficient of correlation for the Uthe shorthand 

formula was . 84 3 > s value somewhat higher but consistent with 

the findings in Utile's own work (,76). 

Least predictive among the formulas (as indicated by the 

simple' correlation analysis) was the Gunning formula with its 

r of .25. The figure for this analysis appears on page 74. 

The pattern indicates that reflection of both degree and' 

direction of fluctuation is missing from the predicted scores. 

The line, compared to that representing actual scores, is 

relatively flattened and does not coincide with the vertical 

movement of the score line. The disparity between the 

coincidence indicated by Figure 2 with that of the Uthe com-

parison in Figure 1 is obvious. 

Falling between these two extremes are the performances 

of the remaining three readability formulas—Dale-Chall 

(r = .58), Farr-Jenkins-Paterson (r = .51), and the Flesch 

(r = .35). 'Two of these, the Dale-Chall and the Farr-Jenkins-

Paterson formulas, indicated correlation significant at the 

.05 level of confidence, but substantially lower than the Uthe 

formula coefficient of .84. Graphic presentation of these 

comparisons are found as Figure 3 (page 75), Figure 4 (page 76), 

and Figure 5 (page 77). 

Rank Correlation 

A rank correlation {y£>) was computed for the test data 

for purposes of additional comparison. Table V (page 78) 

shows the rank analysis for each of the readability formulas 
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Fig. 4—A Comparison of Scores Predicted by the Parr-
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and for the Uthe shorthand formula as compared to the students' 

mean performance scores. 

Agains the Uthe formula emerged as the strongest predictor 

with a of .917, as compared to much lower values of .4107 

(Flesch), .2893 (Farr-Jenkins-Paterson), .2875 (Gunning), and 

.4223 (Dale-Chall). Significance level values for rank order 

coefficients of correlation are .54 for the .05 level and .71 

for the .01 level when N is 14. None of the readability 

formulas gives an acceptable value, while the coefficient of 

.917 for the Uthe formula reflects this formula's strong pre-

dictive value. It should be noted that this test of linearity 

indicated stronger correlation for the Uthe formula and con-

sistently weaker scores for each of the readability formulas 

as compared to 'the prior computation of r. 

Discrepancy Analysis 

An analysis of Figures 1, 2, 3, 4, and 5 for the points 

of discrepancy (that is, those points in the figures which 

represent variation from the direction of actual student per-

formance scores) indicates that certain of the letters con-

sistently account for the variation. The variation in vertical 

movement of the performance lines, was noted for each of the 

foregoing figures. For example, if student performance scores 

indicated that Letter 10 was less difficult than Letter 9, as 

was the actual case, but the formula indicated more difficulty, 
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(a higher score, and thus upward movement of the figure line), 

the letter number was noted. This procedure was repeated for 

each movement in each line of the formula performance. Results 

are presented in Table VI below. 

TABLE VI 

AN ANALYSIS OF CRITERION LETTERS FOR DISCREPANCY IN 
SCORES AS INDICATED BY FORMULAS WHEN 

COMPARED TO STUDENT PERFORMANCE 

Formula Discrepancy Incidence 
(Letter Number) 

Flesch 17 1Q 21 25 79 98 

Uthe 17 25 

Dale-Chall 17 19 21 25 H2 79 98 

Gunning 17 19 21 25 6H 98 

Farr-Jenkins-Paterson 17 19 21 6H 98 99 

It may be seen that Letter 17 offered a point of discrep-

ancy for all five of the formulas; that is, neither the short-

hand nor the readability formulas accurately predicted the 

difficulty of this material. Four of the five formulas failed 

to predict the nature of. the material in Letters 19, 21, 25, 

and 98. Letters 6H and 79 were indicated on charts of two of 

the formulas, while one letter (99) accounted for the variation 
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of only one -formula prediction. All the variation noted for 

student performance scores as compared to scores produced by 

both kinds of predictive formulas lay in the letters noted 

on this table. 

Multiple and Partial Correlation Analysis 

Multiple and partial correlation analyses were used to 

determine the predictive value of the readability formulas 

in combination. Partial correlation coefficients were calcu-

lated to show the relative importance of each variable and to 

show the direct and indirect effects of each variable on the 

dependent variable. Ferber^ states that simple correlation 

shows only the direct effect that an independent variable has 

on the dependent variable. In simple correlation, no adjust-

ment is made for the indirect influences of other variables. 

He further states that "the segregation of direct and indirect 

effects is one of the most useful attributes of multiple corre-

lation analysis.^ Croxton and Cowden confirm this use of the 

partial correlation analysis with a suggestion that "one pur-

pose of partial (or net) correlation coefficients is to indi-

date the relative importance of the different independent 

•3 
Robert Ferber, Statistical Techniques in Marketing Re-

search (New York, 19^9T, p. 

^Ibid. 
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variables in a problem in explaining variations in the de-

pendent variable. 

All the statistical techniques involved in the study 

were computerized. The multiple correlation was achieved 

through use of a standard program based on the formula^ 

( y - y')2 

R = ' 
2 

( y - y ) 

where y' = a + b x + b x + b x + . . . + b x . 
1 1 2 2 3 3 n n 

The computer program for the partial analysis was one devel-

oped for the Bureau of Business Research at the University 

of Oklahoma and based on the following formula:7 

p2 „2 
R1.234 " R1.23 

r13.24 =\/ Z 
1 - R; ^ 

1.23 

Results of the multiple and partial analyses appear as 

Table VII (page 83), together with a restatement of the 

simple coefficients of correlation (r) for purposes of 
i 

comparison. 

5 
^Frederick E. Croxton and Dudley J. Cowden, Applied 

General Statistics (Englewood Cliffs, 1955), p. 535. 

°Stephen T. Shao, Statistics for Business and Economics 
(Columbus, 1967), p. 6857 

7 
Croxton and Cowden, loc• cit. Cf. Clark and Schkade, 

Statistical Methods for Business Decision (Cincinnati, 1969), 
p. 6^. 
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All of the combinations of the readability formulas pro-

duced R's significant at the .05 level. The multiple coeffi-

cient of correlation for the combination of all four readabi- , 

lity formulas when compared to the criterion scores was .92, 

as compared to the r of .84 for the Uthe shorthand formula. 

A combination of the four formulas subjected to the reported 

regression equation would, then, be as effective in predicting 

student error as the Uthe formula. 

With the purpose of reducing the effective predictive 

combination to the least number of applications and computa-

tions, a partial correlation analysis was made to determine 

the contributive weight of each independent variable (formula 

scores) to the dependent variable (student errors). This ana-

lysis indicated the influence of the subject variable when the 

effect of the other variables was held constant. Fourth-order 

partial analysis, which determined the contributive factor of 

the Flesch formula, produced an equivalent R of .92 and an 

--04 123 ° f '°7, t h e l o w e s t o f a 1 1 t h e partial coefficients 

found. This analysis may be interpreted to indicate the rela-

tive ineffectiveness of the Flesch Reading Ease formula in 

contributing to the predictive accuracy of the multiple coef-

ficient of correlation for all four. An examination of the 

complete figures for the R's indicates, in fact, that this 

formula detracts slightly from the correlation. 

As a result of the fourth-order analysis and the resulting 

observation of the low partial coefficient for the Flesch 
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formula, this formula was dropped to obtain third-order coef-

ficients as indicated in Table VII. This analysis shows that 

the Gunning and Farr-Jenkins-Paterson formulas, with partial 

coefficients of .87 and ,77 respectively, were the two most 

contributlve of the formulas. A combination of these two 

produced an R of .81 as compared to the Uthe simple correla-

tion (r) of .84. 

For purposes of this study a coefficient of correlation 

equal to or greater than the one for the Uthe relationship was 

required for acceptance of the hypothesis. The difference 

between the two reported coefficients of .81 and .84 was sub-

jected to analysis for confidence limits to determine signifi-

cance. The concept is comparable to that of standard error 

0 

for means, standard error being used to construct a "confidence 

interval" within which it may be expected to a given degree of 

confidence that the true value of the characteristic will fall. 
O 

The following formula is suggested by Shao for small samples, 

and it was applied to the required coefficient of .84 to estab-

lish confidence limits. 

- 1/2 log 

1 + r 

8 
Shao, o£. cit., p. 659. 
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The confidence limits produced were .71 and .91. It may be 

seen, then, that the R of .81 for the Gunning and Farr-Jenkins-

Paterson combination falls well within these limits, an obser-

vation leading to the conclusion that, at the .95 level of 

confidence, the difference between the two coefficients of 

correlation was not significant. 

It should be noted in the evaluation of the partial ana-

lysis that partial coefficients of correlation differ signifi-

cantly from simple correlations and are not to be interpreted 

in terms of simple correlation. The simple correlation for 

the Gunning Fog Index and the dependent variable, for instance, 

was .25, while the partial for the Gunning while holding the 

effects of the Farr-Jenkins-Paterson and the Dale-Chall formulas 
s 

constant, was .87. The lowest of the r's was thus associated 

with the highest of the partial coefficients. This finding 

simply indicated that the Gunning formula could not be used 

alone to predict difficulty; its effectiveness lay in its combi-

nation with the other formulas. McNemar indicates that this 

reflects the "heterogeneity" of the group with respect to the 

Influence of this variable.^ 

The Practicability Study 

The practicability study concerned two questions—the 

reliability of scoring among users and the time required for 

a 
^McNemar, ojo. cit., p. 166. 
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the application of the formulas to dictation material. 

Generally, the Uthe shorthand formula, the most valid single 

measure, was unsatisfactory with respect to both these factors. 

Forty prospective teachers participated in this study, 

applying each of the formulas to three selected let, tor a from 

the test material. The time required for the application was 

recorded to the nearest five seconds and comparisons made on 

the basis of the data obtained. Reliability of scoring per-

formance among the users was determined through the applica-

tion of an analysis of multiple comparison. 

Reliability 

Letters 10, 11, and 64 were selected for this portion of 

the study, since their Uthe scores lay closest to the midpoint 

and two extremes (+ 2 S. D.). The question underlying the ana-

lysis of the data reported for-this portion of the study was 

one of determining whether there was a significant difference 

in the reliability, or relative variance about the expected 

value, that is, the value determined to be the correct score 

for each of the criterion letters. This statistical concept 

is comparable to that underlying dispersion about the mean, 

(standard deviation), and its variance as measures of disper-

sion about the mean. Since the standard deviation 

and the variance (50*" = _ | — ) measure the dispersion about 

10 
Clark and Schkade, ojd. cit., p. 3^7. 
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the mean, SE2 has been used to define the variance about the 

expected values. The formula then becomes 

£ ( R S - SS)2 

SE2 - _ _ _ _ _ 

n - 1 

where RS ™ recorded scores 
ES - expected scores. 

Following, then V 2 = _§52 is a measure of relative variance 
E 

of the individual recorded scores about the expected score. 

E in this case refers to the expected score. Once calculated, 

the V | then becomes comparable by means of an P-ratio expres-

sing the relative variance of the Uthe formula as compared to 

the relative variance of the two readability formulas.11 

Tables reporting the data for individual participants 

appear as Appendix D. Table VIII (page 89) reflects the ana-

lysis of the data for V 2. 

Variances about the expected values for the letters 

ranged from 1909.7 to 117.6, as compared to the P value 
• 05 

of 1.74. The hypothesis that there was significant difference 

between the reliability (relative dispersion about the ex-

pected value) of the Uthe method and the reliability of the 

combined readability formulas was, therefore, accepted. 

This comparison of relative variance is based on dis-
cussions in Clark and Schkade, op. cit. , p. 466, and Croxton 
and Cowden, op. cit., p. 705. ~~~ 
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The Time Factor 

The time required for the application of the formulas 

to test material was recorded to the nearest five seconds. 

Detailed data for individual participants appear as 

Appendix E, and the summary of that material appears in the 

table below. 

TABLE IX 

A COMPARISON OF AVERAGE TIME REQUIRED FOR THE 
APPLICATION OF FIVE PREDICTIVE FORMULAS 

BY PROSPECTIVE SHORTHAND TEACHERS 

. Formula 

Time ] Required in Mil lutes 

. Formula 
Letter 10 Letter 11 Letter 64 

Uthe 
Flesch 
Farr-Jenkins-Paterson 
Gunning 
Dale-Chall 

11.13 
2.07 
1.32 
.97 

4.98 

11.61 
. 1.95 

1.20 
1.04 
6.94 

8.56 
1.58 
1.31 
.95 

5.91 

The Uthe formula, with its count of endings and brief 

forms, together with the vocabulary search called for by the 

count of words appearing in the Silverthorn list of frequently 

used business terms, took almost twice as long as its nearest 

competitor (Dale-Chall) and more than ten times the interval 
\ 

required by the Gunning formula. The Dale-Chall formula also 

requires search of a vocabulary list, and that factor undoubt-

edly calls for more time than the simpler vocabulary indices 

used by the other three readability formulas. 
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For purposes of this study, equal or less time for appli-

cation was required for the acceptance of Hypothesis 4, which 

hypothesized that practicability as measured by time required 

for application would be found to be superior for each read-

ability formula or combinations of readability formulas as 

compared to the Uthe formula. In no instance did the Uthe 

formula require equal or less time than that required by the 

readability formulas. Hypothesis H, therefore, was accepted, 

to the extent that the sample represented by this study 

represents the population. 

Internal Discrimination 

The question of the effectiveness of the formulas in 

predicting difficulty at all levels, that is, discrimination 

among the internal levels, was posed by Hypothesis 3. To 

satisfy the requirements of this hypothesis, a study of the 

coefficients of variation, an index of dispersion about the 

expected value, at various difficulty levels was made. 

Letters nearest the mean difficulty score as predicted by 

Uthe and nearest + 1 S. D. and +2 S. D. were selected from 

among the criterion letters. The regression formulas produced 

by the simple correlation portion of this study were applied 

to the readability scores to produce the number of predicted 

errors for each letter. Using the formula12 V = - S^E>-'-iqq 

12 
John E. Preund and Prank J. Williams, o£. clt. , p. 5 9 . 
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coefficients of variation were calculated to show in comparable 

terms (percentage) for each formula and each letter value the 

extent of variation present at the single difficulty level. 

Table X (page 81) presents the results of this analysis. 

Since Letters 10 and 19 had identical Uthe scores (18.99), 

but widely varying readability scores, both letters were in-

cluded for this level. The other levels are represented by 

letters whose scores lay closest to the indicated Uthe scores. 

The smaller the value for the coefficient of variation, 

the less the variation measured, and the higher the indicated 

correlation. Table X indicates that V's for the Uthe scores 

on the easiest material are also characterized by the highest 

variation values. Coefficients for the readability formulas 

are consistently lower at this level of difficulty. The same 

is true for material at -1 S. D. At mean difficulty, however, 

the indicated values show smaller values for the Uthe formula 

and consistently higher values for the readability scores. It 

may be seen, then, that the Uthe formula predicts best at mean 

and higher difficulty levels, while readability formulas pre-

dict best at lower levels of difficulty. Since the Uthe 

formula produced an extremely high rank correlation - .91)» 

it may further be stated, in light of the analysis for the 

coefficients of variation, that the discrepancy that does exist 

is present at the lower levels of difficulty. 
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A List of Findings 

Baaed on the data presented in this study and to the 

extent that the data are representative, the following 

findings are offered: 

1. Although the Dale-Chall readability formula pro-

duced an r significant at the .05 level, no single readability 

formula was found to have a simple coefficient of correlation 

as high as that of the Uthe shorthand formula in predicting . 

difficulty of shorthand dictation material. 

2 „ The Uthe shorthand formula was found to be effective 

in predicting the number of student errors when modified by 

the terms of a regression formula. > 

3. Rank correlation of the mean student errors to the 

formula indices produced coefficients of rank correlation of 

.91 for the regression formula utilizing the Uthe formula and 

.28 to .42 for the readability formulas. 

4. All combinations of the readability formulas produced 

regression equations with multiple coefficients of correlation 

significant at the .05 level. , 

5. The combination of all four readability formulas 

(R - .918), as well as a combination of three of the read-

ability formulas (R ~ .918), produced R's superior to that 

of the Uthe formula (r = .84). 

6. A combination of the scores produced by the Gunning 

Fog Index and the Farr-Jenkins-Paterson formula, also modified 

by terms of a regression equation, was found to have a 
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multiple coefficient of correlation (R = .81) not signifi-

cantly different from the simple coefficient of correlation 

produced by the Uthe formula. The formula for this combina-

tion is 

Y = -22.6 + 23.1x1 - 17.2x2 

where is the Farr-Jenkins-Paterson formula score for a 

given piece of material and represents the score derived 

from the application of the Gunning Fog Index. 

7. Calculation of coefficients of variation for scores 

produced at five difficulty levels by the five subject 

formulas revealed that at lower levels of difficulty, the 

Uthe formula produced more,variation than the readability 

formulas. On the other hand, at mean and higher levels of 

difficulty the readability formulas produced more variation. 

8. Reliability among users of the readability formulas 

as compared to that of the Uthe formula was consistently 

superior. 

9. The time required for participants in this study to 
i 

apply the readability formulas was consistently less than 

that required for the Uthe study. 

Summary 

'Phis study of the feasibility of applying readability 

measures to the prediction of the difficulty of shorthand 

dictation material presented two main analytical parts. The 

first was that of establishing the validity of the selected 
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readability formulas as predictive instruments for shorthand 

usage. The other concerned the reliability and practicability 

of these formulas in use by potential teachers. 

While no single readability measure produced a simple 

correlation coefficient equal or superior to the Uthe measure, 

all combinations of the formulas were significantly prcdictive, 

with certain of the combinations producing higher multiple 

correlation coefficients. Partial correlation analysis deter-

mined the contributive. value of each factor; and, as a result 

of this analysis, a combination of two readability formulas 

used in a regression equation was found to produce a multiple 

coefficient of correlation not significantly different from 

that of the Uthe formula when used as a factor in a regression 

equation. 

The reliability study produced data which, when subjected 

to a comparison of relative variance, supported the conclusion 

that the readability formulas were applied by the subjects to 

produce significantly superior results. In addition, the time 

required for application of the formulas was less in every 

case for the readability formulas as compared to the shorthand 

formula. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, RECOMMENDATIONS, AND IMPLICATIONS 

Summary 

A determination of the difficulty of dictation material 

poses a significant problem for the shorthand teacher, one 

that has had an historical parallel in the development of 

reading instruction. Certain evidences of commonality be-

tween the research efforts in these two fields suggested 

the application of readability techniques to the prediction 

of difficulty of shorthand .dictation material. 

It was the purpose of this study to determine whether 

one or a combination of adult readability formulas, when 

applied to shorthand dictation material, could predict diffi-

culty as effectively as the Uthe shorthand formula which was 

developed specifically for such a purpose. In addition, the 

questions of comparative reliability and practicability were 

tested with respect to the two kinds of formulas as applied 

to the shorthand material. 

Seventy-one transcripts of writers of Gregg Shorthand 

(Diamond Jubilee), constituting return from 91 percent of 

the study participants, provided data for the study which 

used correlational and comparative statistical techniques to 

evaluate the hypotheses. Fifteen letters from the original 

98 
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Hillestad group were selected to represent five levels of 

difficulty on the Uthe scale: ±2 S. D., ± 1 S. D,, and mean. 

The letters were taped at 80 wprn and administered as five 

tests to writers of Diamond Jubilee Gregg shorthand. Twelve 

sections of beginning, intermediate, and advanced shorthand 

students at the college level were used as subjects for the 

study. Simple, as well as multiple and partial coefficients 

of correlation, were computed to determine the validity of 

the formulas. For the reliability and practicability phases, 

fcrty prospective shorthand teachers in methods classes and 

a professional organization at the undergraduate college 

level were asked to apply the five formulas. A comparison 

of the time required was used as the basis for determining 

ease of application, while reliability among scorers at the 

five difficulty levels was determined by comparing variance 

about the expected values. Significance of the variance was 

determined by comparing F-values. 

Hypotheses for the study were as follows: 

1. An application of one or some combination of read-

ability formulas v-rould provide a measure of difficulty for 

shorthand dictation material which would correlate as well as 

or better than the Uthe measure to a criterion performance. 

Findings indicated that while no single readability formula 

was found to have a simple coefficient of correlation as high 

as that of the Uthe shorthand formula, all combinations•of 

the readability formulas produced regression equations with 
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multiple coefficients of correlation significant at the ,05 

level. Therefore, that portion of Hypothesis 1 pertaining to 

the application of single readability formulas was rejected, 

and that portion of the hypothesis pertaining to the combina-

tions of the formulas was accepted. 

2. Internal discrimination of difficulty level ("easy," 

"average," "difficult") would be predicted as accurately or 

more accurately by means of the application of one or a com- ' 

bination of readability formulas to shorthand dictation mate-

rials than by the Uthe formula. Findings indicated that at 

lower levels of difficulty, the Uthe formula produced more 

variation than the readability formulas; and at mean and 

higher levels of difficulty, the readability formulas pro-
e 

duced more variation. Hypothesis 2 was, then, rejected in 

general, but accepted as applied to certain levels of diffi-

culty . 

3. Reliability of application as measured by scoring 

consistency among individual scorers would be found superior 

for the readability formulas. Data reported in Chapter IV 

indicated consistently superior reliability for the read-

ability formulas; and, on the basis of that supporting data, 

Hypothesis 3 was accepted. 

Practicability as measured by the time required for 

application of each of the research formulas would be supe-

rior for the readability formulas. Reported scoring time 
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for the readability formulas was found to be consistently 

less than that required for application of the Uthe formula, 

and Hypothesis 4 was, therefore, accepted. 

A detailed list of findings follows: 

1. Although the Dale-Chall readability formula pro-

duced an r significant at the .05 level, no single read-

ability formula was found to have a simple coefficient of 

correlation as high as that of the Uthe shorthand formula 

in predicting difficulty of shorthand dictation material. 

2. The Uthe shorthand formula was found to be effec-

tive in predicting the number of student errors when modi- . 

fied by the terms of a regression formula. 

3. Rank correlation of the mean student errors to the 

formula indices produced coefficients of rank correlation of 

•91 for the regression formula utilizing the Uthe formula 

and .28 to .42 for the readability formulas. 

4. All combinations of the readability formulas pro-

duced regression equations with multiple coefficients of 

correlation significant at the .05 level. 

5. The combination of all four readability formulas 

(R - .918), as well as a combination of three of the read-

ability formulas (R = .918), produced R's superior to that 

of the Uthe formula (r » .84). 

6. A combination of the scores produced by the Gunning 

Fog Index and the Parr-Jenkins-Paterson formula, also 
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modified by .terms of a regression equation, was found to have 

a multiple coefficient of correlation (R - .81) not signifi-

cantly different from the simple coefficient of correlation 

produced by the Uthe formula. The formula for this combina-

tion is 

Y « -22.6 + 23-Ixil - 17.2X2 

where is the Farr-Jenkins-Paterson formula score for a. 

given piece of material and x2 represents the score derived 

from the application of the Gunning Fog Index. 

7. Calculation of coefficients of variation for scores 

produced at five difficulty levels by the five subject for-

mulas revealed that at lower levels of difficulty, the Uthe 

formula produced more variation than the readability formulas. 

On the other hand, at mean and higher levels of difficulty 

the readability formulas produced more variation. 

8. Reliability among users of the readability formulas 

as compared to that of the Uthe formula was consistently 

superior. 

9. The time required for participants in this study to 

apply the readability formulas was consistently less than that 

required for the Uthe study. 

Conclusions 

No one single readability formula of the four investi-

gated has high enough validity to enable the shorthand teacher 

to use it as a single predictor of difficulty of dictation 
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material. Although the effectiveness of combinations of 

readability formulas to predict difficulty of shorthand dic-

tation material was demonstrated, the Uthe shorthand formula 

is the best single predictor of the five formulas considered. 

The effectiveness of this formula rests in its ability to 

produce order of difficulty rather than specific error score. 

Variation from the predictive accuracy is most likely 

to occur when application is made of the Uthe formula to 

easy material or of the readability formulas to average or 

difficult material. 

The regression formula utilizing the Farr-Jenkins-

Paterson and Gunning scores as readability components is 

the best two-formula combination of those studied. This 

combination is sufficiently valid for use as a single 

predictor when compared to the Uthe formula. 

The Uthe formula was more time consuming and less 

reliable than any of the four readability formulas. 

Implications for Teaching 
't 

While the two-factor combination formula produced by 

this study does produce a significant coefficient of corre-

lation and one not significantly different from the Uthe 

formula correlation coefficient, and while each of its com-

ponents was found to be more consistently scored by the 

subjects in consistently less time, its use by the average 
I 

teacher is not necessarily recommended. The computation of 
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scores for two separate formulas and the ensuing application 

of a regression formula would, under almost any practical 

consideration, be formidable to teachers. The simple, 

easily applied measure of difficulty for shorthand material, 

therefore, remains to be found. 

Difficulty of shorthand dictation material has been 

shown, through the findings of this study, to be a function 

of language as well as the shorthand system variables. 

The fact that the. Uthe formula was, in this study, 

found to be predictive of the number of student errors when 

modified by an additional regression equation does not negate 

its effectiveness as a single predictive instrument. That 

one letter is "more difficult" or "less difficult" would not 

necessarily depend on the number of errors predicted. If 

Uthe scores were simply considered to be index figures of 

difficulty, predictiveness would remain. The rank order 

correlation study included in this work, although admittedly 

a relatively more imprecise statistical instrument, was pre-

sented to underscore this implication. When the scores were 

turned into ranks, thereby losing certain sufficiency of 

data, the Uthe formula retained its predictiveness. The 

observation of fewer errors on the part of the college stu-

dents, however, gives rise to the suggestion that teachers 

should view the instrument as a predictor of difficulty, 

not as a predictor of number of errors. Too, the number of 
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errors reflected by the Uthe scores Is that of shorthand 

errors, not transcription errors, although these two types 

of errors have been demonstrated to be comparable many times 

in the literature. 

Recommendations for Further Research 

Specific areas for future research may be identified as 

follows: 

1. Analysis of shorthand material in terms of the com-

ponents of the Gunning and Farr-Jenkins-Paterson formulas 

(average sentence length, percentage of monosyllabic words, 

and percentage of polysyllabic words) In an effort to pro-

duce a single, effective regression equation. 

2. An Investigation of language analysis other than 

that involving element-counting formulas. While one study 

utilizing the cloze procedure has been reported, other types 

of analysis stressing language might apply. A specific 

example is that of the investigation of the effects of oral 

and written speech patterns on the difficulty of reading 

material. 

3. An investigation of the language characteristics of 

material such as that found in the five letters which ac-

counted for most of the variation in the predicted scores. 

4. Effort should be made to computerize language analy-

sis procedures. It is doubtful that the average teacher 

would ever make extended use of any tedious, time-consuming 
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analysis technique in connection with any great amount of 

material. If, on the other hand, the procedures could be com-

puterized, masses of graded material could be produced by 

agencies such as research bureaus or publishing houses. The 

identification of language elements as the most effective of 

the predictive elements in this study is significant in this 

respect, Computer languages are already available to handle 

character-string analysis, whereas the counting of the short-' 

hand elements as required by the Uthe formula would pose a 

much more difficult problem for present generation software. 



APPENDIX A 

POWERS-ROSS CHARTS FOR RECALCULATED ADULT READABILITY FORMULAS 

Source: Powers, R. D. and J. E. Ross, "New Diagrams for Cal-
culating Readability Scores Rapidly," Journalism 
Quarterly, XXXVI (September, 1959), 177z^?-." ' 
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<D 
rH 
cd 
Q 

0 I 
C to 

J O *'d 
™ i £ u 

I 0 
4.5 ;s 
C 
0) 
0 

CD 
Ah 

o 

in 

o 

G 
O 

^4 -H 
O 4-5 
•H O 
rH *H 
CO 

_ l _ l 
a 
o 
•H 

CVP 
rH O 
3 *H 
Ph 

<D 
U 
o 
o 
GO 

I j 1" 
o 
in 

o 
o 
OJ 

o 

in o in 
0 0 

o 
a\ 
rH 

O 
OO 

O 

rH 

O 
OO 

-I--—I [ 
O 
vo 
iH 

m O 
C\1 

1 

OJ 

1 
1 
0 

1 
O 

in °=r 
rH rH 

h 

o 

o 
rH 

O « 

ON 

O 

OO 

o 
rH 

O 

vo 

r _ r 

Q 

CO 
H 
> 
W 

o 
CO 
w 

o 
•H 

in 
rH 

o 
rH 

0) 
O 
d 
a> 
•p 
£ 
0) 
to 

- f s 
l«d 

in ̂  
O 
S 

o 
0 0 
rH 

O 
C\J 
rH 

O 

in 
0) & 

o 
o 
CO 

O <M T5 
*H «H Jh a a 
6 P Cd 0 0 
iD'd c ^ «H *H 
•d C <D c O P PuP 
cd «5 «H cd *H O rH O 
O O 43 rH *H 3 *H 
< 01 CO CO pc, P-. 

o 
o 

m 
*d 
u 
o 
£ 

o 
o 

I C 

m 
m 
ri 
.Q 
£d 
rH 
rH >* 

CO 

u o 
a> o 
Q. C 

<D 
CO -4-> 
rd c 
Jh 0; 
o co 



m in 
ro 

m 
CM 

o 
Cv! 

a 7. r 

tn O 
rH 

tf\ 

t osg%. -f 

O 
W 
CO 
M 
> 
W 
PC, 
C 
JS 
H & 
& £> 
O 

o 
rH 

o 
o 

o 

CJ\ 

o 
CO 

o. o 
KO 

o 
in 

o 

£0 0 
rH 
,0 
! f <c 
1 I 1 r*> 
m 

O 
A 
«p 
C 
t) 
0 • in 
rt , 
A, 

a> 
u 
0 
0 -
CO 

P 
W 
CO M > 
w 
OZ 

£5 
O 
CO 
C£ 
w Eh < 
a* 
i 

CO 
55 
M 

w 
H-J 
i 
« 04 < 
Ph 

I""" 
O 
in 

*15 
G 
cd 0 

*H 
0 
«H •H g 4J> 
a) a 
X3 <D cd •H 
0 O < CO 

•0 
Jh 
cd 
nd 
G 
cd p 
CO 

o 

c 
o 
•H 
4-3 
O 

CO prH 

g 
o 
*H 

a P> 
rH O 
3 -H 
P-. 

O 
in 

in 
-=r 

o 
- 1 — 
in 

— i -
0 

— i 
in 

— 1 
0 

00 - m OJ eg 
• I — I -
in 
rH 

O in 

<u. 
o 
G 
<D 
4-3 
a 
0) 
EQ 
\ 
W 
no 
o 
Se 

in o m o in o in o in o in o' in o J o' iJ d f H c \ j c \ j m m - = 3 - ^ j - i n i n v o v o c ^ t ^ - 00 00 ON a\ o o in o in o in 
in in vo vc Is-

(0 
0) 

00 00 

rH 
rH 

O 
o" 

o 
0\ 

0 O 0 O 0 • • • • • 

00 V£> in jzT 

» „ 4 _ J 
I 1 

o\ O X) 
cd 
iH 

«P rH 
G >5 
O O 

G 
a; o 

13 g 
cd o 
O <M 
•H -H 
6 0) 4-> 

G 
<D cd *H 

O O 
< CO 

qrj 
>> G G •P cd O 0 •H «o -H *H rH g O 43 a^p cd cd •H O rH O 3 p rH «H G? CO CO Ph P-< Pc4 

• I — H 

0) 
o 
G 
<D 
P 
G 
a> 
CO 

in -=3- o 
r̂ 

in 
(>1 

o 
m in ru 

o 
cu in 

rH 
O 
rH 

W in<a 
Jh 
O 



APPENDIX E 

THE TEST LETTERS 

110 



Ill 

THE TEST LETTERS 

Letter 9 - Uthe Score 2^.33 (-1 S. D.) 

The recommendations of the special committee on over-
seas information services and the responsible manner in which 
its work was accomplished will do much to further establish 
the reputation of the Senate in the people's eyes. This 
achievement is more impressive in consideration of the nature 
of the subject matter of this inquiry. 

Results of information programs are indeed extremely 
difficult to evaluate and understand but are something about 
which nearly everyone has an opinion. Certainly our friend, 
the Senator, deserves our gratitude for his performance as 
chairman. 

The activities of the overseas information and education 
programs are definitely the most important of all our inter-
national services. Great differences of opinion regarding 
approach and method are apparent. The opportunity and the 
temptation to favor immediate and easy solutions are great. 
Our country has had little experience in these services. 

The nature of our government and our people perhaps 
makes the administration of such programs more difficult 
than for any other people. 

Letter 10 - Uthe Score 18.99 (-2 S. D.) 

Thank you very much for your story about your experience 
and success in teaching your ten-year-old to type. I have 
read it with great satisfaction, and I am confident the public 
will like it. 

I am so sorry I was unable to reply to your letter in 
time to answer the questions. It came when I was out of the 
city for several days. The enclosed reference, I believe, 
will answer the questions you had in mind. 

If you would like to have some points explained further, 
just let me know and I shall be glad to write you about them. 
Your present manuscript is in good shape and very little 
editing is necessary to keep it in the general pattern of 
our publication, The American Child. 
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I am sure you will be pleased by the way it will appear 
in the near future. Your check will be sent to you at the 
time the story is published. 

Letter 11 - Uthe Score 46.8? (+2) 

Last year we called on your firm to show us cost esti-
mation. Our industry, impregnating wood with creosote and 
other preservatives, has been in recession for the past 
decade. It was of utmost importance for our establishment 
to adopt your method of job estimating and profit control. 

Using methods you prescribed, we switched from highly 
competitive low-profit markets, markets on the decline, to 
those more specialized, those with higher profit potential 
incident to the farm and light building construction trade. 
As a result of your work, we now operate intelligently, 
largely due to the flexible and workable cost control tools 
that allow us to make quick alterations in accordance with 
changing conditions. 

Shortly ago our sales record showed losses. Last year 
sales increased slightly, and this year they are splendid 
and we anticipate huge profits. We are convinced the amount 
we paid you was a sound investment in profit insurance. 
Congratulations are in order for a job well done. 

Letter 14 - Uthe Score 42.22 (4-1) 

Although I grew up in the construction business, three 
years after I started my company our volume had grown tre-
mendously but our profit was less than half of what we ex-
pected and built toward. We actually lost money on some jobs. 

Since I had neither the mind nor the inclination for 
details, I called on your organization for assistance. You 
had been strongly recommended because of excellent results 
produced for other contractors. Your firm installed a job 
control system which serves as a rigid guide for estimating 
and determining the net profit we are making while a job is 
still in progress. 

No more horrible surprises after a job is completed 
and billed. Now a glance at the records once a month tells 
me what is transpiring. Our growing bank tells me better 
than anything how we are doing. Our sales are surpassing 
all previous marks with a greater percentage or profit. I 
unhesitatingly recommend your superb services anywhere. 
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Letter 16 - Uthe Score 46.43 (+2) 

Your business Is now undoubtedly at its greatest valu-
ation ever. Currently you can realize highest returns on 
your original investment. 

Our opinion is not merely assumption. We process hun-
dreds of diversified enterprises from cities and rural areas 
throughout the country. These transactions are advantageous 
for interpreting prevailing trends and sales potential of 
different businesses. Our corporation functions in bringing, 
purchaser and seller together. 

In our daily dealings with businessmen nationally, we 
are probably the most widely acknowledged financial procure-
ment and business appraisal company anywhere in this country. 
We attained this recognition by using unique extensive adver-
tising coverage. We handle the entire transaction speedily, 
efficiently, and with discretion. We assist qualified buyers 
to arrange for financing with lending institutions. We con-
sider negotiations confidential. 

No obligation is incurred when our experienced repre-
sentative visits you to evaluate your business selling 
possibilities. Provided he approves, your application will 
receive immediate consideration. For a confidential inter-
view, mail the postage-free envelope. Remember, you are not 
obligated. 

Letter 17 - Uthe Score 46.42 (+2) 

Houses don't sell today unless they offer more for the 
money. This selling problem is solved by improving house 
design, by giving more space, and by using more widely 
accepted brand-name products. 

One of the most reasonable investments you can make 
for maximum promotional return is in the choice of better 
hardware. A few dollars thus wisely spent can look like 
hundreds of dollars' worth of extra value to your quality-
conscious prospective home buyers. New Crest locks and 
decorative trims in striking new designs plus New Crest 
Home Safes can best offer this additional value at highly 
competitive prices. We have available now in our stocks 
ultra-modern knobs for all interior functions for residential 
use in designs that will soon be popular across the country. 
The crisp lines of these Crest innovations blend eloquently 
with contemporary construction patterns. 
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If your regular building supply dealer cannot furnish 
you, please contact us and we will obtain them for you. 

Letter 19 - Uthe Score 18.99 (-2) 

We appreciate your application for the position of 
general manager of our advertising department. 

The president and other administration believe that, 
if the information regarding your experience in management 
and merchandise production is representative of your train-
ing, the job is available to you immediately. However, 
company policy and regulations make it necessary for a com-
mittee to complete checking one reference and additional 
records. 

Our company is a national association of building mate-
rial dealers who market products to any member organization. 
They desire your services probably first to give attention to 
an effective plan to increase membership, but even more impor-
tant recently to get better cooperation for our future adver-
tising program. These gentlemen are interested in customers. 

The enclosed letter reports on regulations regarding 
employees' benefits. You will have cooperation of a secre-
tary and assistant and probably will have special equipment 
for your requirements. 

For your convenience, the.attached contract is a hospi-
tal insurance policy for the protection of your family. 

Letter 21 - Uthe Score 41.^9 (+1) 

Fire Prevention Month is a good time to ask yourself, 
"What will happen to my business when fire visits my office?" 

The accompanying news tells how five business executives 
learned the hard way. 

None of them expected fire, but three were ready for it. 
For them business as usual after the fire because their impor-
tant records were saved by our Fire Files. 

For the others, difficulty and worry. Vital records 
turned to worthless ashes in poorly insulated steel files 
and iron safes. 
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Vie earnestly hope that fire never sti-ikes your business. 
But when it does, we know you won't want to be included in 
the group with difficulty and worry about records that were 
burned. 

We will be happy to show you how easily and economically 
you can prevent "after fire" difficulties and business losses; 
which result through destruction of records in steel files 
and old safes. 

Mail the enclosed card to get facts. Remember, tomorrow 
may be too late. 

Letter 25 - Uthe Score 41.56 (+1) 

This is a thank you note to local men1s wear merchants 
from the Daily News. We are thanking them for again proving 
their confidence in the pulling power of the Daily News. 

The men's wear issue published last night was the big-
gest in history. Men's wear advertisements filled eight full 
pages. Daily News editors added several stories, making a 
total of more than ten paged devoted to men's fashions.. 

I am sure you will agree that this large concentration 
of men's wear news and shopping values has a double-barrelled 
result: It gets immediate sales, and it builds added interest 
in the idea of dressing right. Men's wear advertisers joined 
with the Daily News to make this most successful men's fashion 
issue possible. These advertisers reached the most important 
men's purchasing audience in this trade area through the 
medium that most advertisers regard as their basic buy. Are 
you making the Daily News the basic buy in your advertising 
plans? 

Letter 42 - Uthe Score 32.44 (M) 

We had a feeling that building industry people would 
like the idea of a housing conference, and the response is 
really opening our eyes. We haven't asked for registrations, 
but they are already coming in. 

So we are sending a special bulletin to you ahead of the 
complete program that gives all announcements. First regis-
trations get first choice of the hotel rooms. 

Here is what they like about this conference idea. 
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This is the first time in our section of the country that 
a general conference has been called to discuss Industry prob-
lems and to exchange ideas. 

They like this chance to make contacts, meet experts, 
join their business friends, and exchange ideas. 

They figure that one good idea from this conference 
could mean extra profits. 

And don't forget the social program of fun and enter-
tainment for you and your wife. 

Remember, registration fees go up if you wait until the 
opening day. Send your registration form and check.now. 

Letter 6*1 - Uthe Score 32.27 (M) 

This letter will identify you as a special customer 
for a private floor covering sale. Just show it to any of 
our rug sales people. As a regular charge customer, you 
will be.entitled to the prices shown here on any floor 
covering item. This special will not be advertised in the 
newspaper. You may take advantage of this sale during the 
next few days. This is an excellent time to make substantial 
savings on your floor covering needs, just about spring house 
cleaning time. 

To make buying easier, three easy payment plans are 
offered. You can either use your charge account or our 
first-, second-, third-month plan on which you have three 
full months to pay with no carrying charges. Or our con-
venient contract plan may be best for large purchases, 
with a small down payment and up to two years to pay. 

Bring this letter to our rug and carpet department to 
take advantage of these savings. 

Letter 79 - Uthe Score 21.70 (-2) 

It has been a long time since we have had an order from 
you. Why? Don't you remember how convenient it is to do 
most of your shopping the catalog way? How good it is to 
have the extra time it gives you to do all those other things. 

Why not shop in our catalog departments today? You will 
see just what you are purchasing. All of the merchandise in 
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our catalog Is carefully pictured in detail (several in color). 
Every item is fully described, so you will know everything 
about the merchandise you have selected. 

Take your time. Compare prices from a complete selection' 
of guaranteed merchandise right in the big catalog. Decide 
whether the "good," "better," or "best" quality will fill your 
needs most effectively. Talk it over with your family; then 
make up your mind. 

We are here to serve you, to help make your shopping 
better. We shall be very glad to hear from you again. 

Letter 90 - Uthe Score 23.31 (-1) 

During the next few days a representative of our company 
will be by to talk with you for a few minutes about people 
in your city listed as satisfied owners of the brand new 
edition of our reference books, as well as about our exten-
sive research facilities. 

Our books, known over the world, you know, are not avail-
able to the general public.in stores. 

If we feel at this time that you can be of assistance to 
our company from an advertising point of view, it may become 
possible for you to own the new edition of this valuable 
book without being involved in the usual cost of purchase 
that will be required of people who will not take part under 
this program. 

We can make no definite promise until after having met 
you personally. We hope every courtesy will be extended, 
since we will make it worth while for you in new merchandise 
for all cooperation on your part. 

Letter 98 - Uthe Score 32.62 (M) 

A prospect is interested in buying your business now 
and is willing to pay you a top price for it. 

Perhaps you may not have considered this thought before. 
However, economic conditions indicate that your business has 
a greater sales value now than it will have in the future. 

Therefore, we see two advantages in your behalf. ' Your 
opportunity to sell is at its peak, and now is the time to 
get the highest return from your original investment. 



118 

We work toward the mutual advantage of both buyer and 
seller. We handle the entire transaction from start to 
successful conclusion. We manage loans and financing. Sale 
of your business is handled in the strictest confidence. 
We assume all of the risks and expense. 

Act now with the fullest confidence. Thousands of 
businessmen like you have had successful transactions with 
us. Let us hear from you. Pill out the enclosed request 
form and mail it in the confidential postage-free envelope. 

Letter 99 - Uthe Score 24.50 (-1) 

Your recent remittance finished payment of your account, 
and you may consider this letter as a receipt for payment 
in full. 

We wish to thank you for the prompt manner in which you 
have taken care of this transaction. It is a pleasure to 
handle accounts like this one. 

Now that you have your account established, may we 
suggest that you use it by.completing a purchase at this 
time of some article or articles which you may need. Our 
easy-payment plan is available to you immediately. 

In your visit to our store, we feel sure you will find 
whatever you want or that it can be ordered for you through 
our catalog department. 

New items of merchandise are being added to our stocks 
almost daily, so whether you need anything just now or not, 
please feel free to come in and shop around at any time con-
venient to you. 

We always appreciate your every visit to our store. 
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TABLE XII 

RELIABILITY OP SCORING PERFORMANCE BY PROSPECTIVE 
SHORTHAND TEACHERS USING THE UTHE FORMULA 

Participant Scores 

No. Ltr. 10 (18.99) 

1 

Ltr. 11 (46 >87) Ltr. 64 (32.27) 

1 40.66 53.59 35.32 
2 45.49 33.17 44.76 
3 54.40 57.45 46.62 
4 42.20 57.14 45.39 
5 38.51 11.41 45.65 
6 34 .48 51.28 40.02 
7 39.17 58.48 42.90 
8 42.31 56.33 43.15 
9 39.50 48.33 37.60 
10 42.45 51.92 42.86 
11 72.21 55.56 47.03 
12 85.66 48.90 41.80 
13 . 34.49 50.79 35.10 
14 41.89 54.99 48.69 
15 33.66 53.02 33.76 
16 38.43 45.48 39.30 
17 35.47 51.98 43.58 
18 37.49 49.23 43.38 
19 34.97 56.21 44.31 
20 30.43 54.58 45.02 
21 39.16 58.64 46.99 
22 41.10 54.64 44 .98 
23 37.05 53.30 43,50 
2 4 67.60 58.87 48.27 
25 39.38 54.88 43.62 
26 • 25*00 46.75 35.50 
27 37.90 57.14 42.60 
28 44.77 44.77 39.77 
29 37.00 65.00 56.00 
30 42.34 57.75 53.90 
31 37.39 51.83 35.63 
32 38.37 53.17 41.08 
33 43.19 54.18 39.85 
34 40.77 54.36 47.65 
35 40.77 55.83 47.23 
36 17.76 49.01 39.08 
37 16.66 44 .54 36.27 
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TABLE XII—Continued 

Participant 

No. 

Scores Participant 

No. Ltr. 10 (18.99) Ltr. 11 (46.87) Ltr. 64 (32.27) 

38 16.96 50.65 45.24 
39 21.39 56.14 48.09 
40 18.61 53.43 45.16 

Mean 39.18 51.87 42.08 
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TABLE XIII 

RELIABILITY OP SCORING PERFORMANCE BY PROSPECTIVE 
SHORTHAND TEACHERS USING THE FLESCH FORMULA 

Participant Scores 

No. Ltr. 10 (5.5) Ltr. 11 (6.8) Ltr. 64 (5.5) 

1 5.1 6,2 5.6 
2 5.5 5.6 4.9 
3 5.2 6,6 4.8 
4 5.5 7.1 5.2 
5 5.3 5.8 4.4 
6 5.0 6.6 5.2 
7 5.5 6.4 5.7 
8 5.8 6.8 5.5 
9 5.2 6.7 5.0 
10 5.4 6.1 5.6 
11 5.5 6.8 5.5 
12 8.0 8.3 5.0 
13 5.1 6.8 4.9 
14 5.0 6.4 5.1 
15 5.3 7.2 5.4 
16 5.0 6.2 5.2 
17 5.3 6.6 1 5.3 
18 8.0 7.5 5.2 
19 5.5 6.8 5.6 
20 4.4 6.0 5.3 
21 5.6 6.8 5.2 
22 5.3 6.5 5.4 
23 5.5 5.3 5.4 
24 5.4 7.0 5.4 
25 5.4 6.7 5.2 
26 5.4 6.8 5.9 
27 5.4 6.8 5.4 
28 5.7 6.5 4.9 
29 5-3 6.3 5.5 
30 5.0 6.0 5.5 
31 4.6 6.2 5.8 
32 5.5 7.4 5.3 
33 5.8 6.6 4.8 
34 5.4 6.8 5.4 
35 5.5 6.8 5.4 
36 5.7 6.5 5.0 
37 5.3 6.7 4.5 



TABLE XIII—Continued 
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Participant 

No. 

Scores Participant 

No. Ltr. 10 (5-5) Ltr. 11 (6.8) Ltr. 64 (5.5) 

38 5.5 6.7 5.5 
39 5.5 6.7 5.5 
HQ 5.5 7.2 5.2 

Mean 5.^7 6.15 5.12 
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TABLE XIV 

RELIABILITY OP SCORING PERFORMANCE BY PROSPECTIVE 
SHORTHAND TEACHERS USING THE 
FARR-JENKINS-PATERSON FORMULA 

Participant Scores 

No. Ltr. 10 (5.6) 
1 

Ltr. 11 (6.9) Ltr. 64 (5.4) 

1 5.9 6.4 5.3 
2 5.7 6.6 *5.3 
3 5.8 6.6 5.3 
4 5.7 7.0 5.5 
5 5.3 6.0 7.0 
6 5-9 6.8 6;. 3 
7 5.8 7.0 5.5 
8 5.5 6.8 5.8 
9 5.8 7.2 5-0 
10 6.3 6,6 5.3 
11 6.5 7.1 6.4 
12 6.3 7.1 6.5 
13 6.0 6.6 5.1 
.14 5.0 6.8 5-2 
15 5.8 6.5 5.5 
16 6.0 6.5 4.5 
17 5.8 6.9 5.0 
18 6.0 6.8 5.1 
19 5.7 6.9 5.6 
20 5.8 6.5 5.2 
21 5.9 6.8 5.1 
22 5.8 6.7 5.4 
23 5.8 7.1 5.2 
24 5.8 6.5 5.5 
25 5.8 6.9 5.2 
26 6.9 7.0 6.5 
27 5.5 6.5 5.8 
28 5.7 6.7 5.5 
29 5.9 6.7 5.5 
30 5.5 7.0 5.8 
31 5.0 6.8 5.6 
32 5.8 6.8 5.4 
33 5.8 6.8 4.5 
34 5.5 7.2 5.5 
35 5.8 6.4 5.5 
36 6.0 7.3 5.8 
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Participant 

No. 

Scores Participant 

No. Ltr. 10 (5.6) Ltr. 11 (6,9) Ltr. 64 (5.4) 

37 5.6 6.5 

T' 

5.2 
38 5.7 6.6 5.6 

39 5.9 6.8 5.6 
40 5.8 7.2 5.4 

Mean 5.80 6.44 5.34 



TABLE XV 

RELIABILITY OP SCORING PERFORMANCE BY 
PROSPECTIVE SHORTHAND TEACHERS 
USING THE GUNNING FOG INDEX 

131 

Participant Scores 

No. Ltr. 10 ( 5 - 5 ) Ltr. 11 ( 6 . 3 ) Ltr. 64 ( 5 . 6 ) 

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

*5 5 . 8 6 . 8 5 . 5 
6 5 . 7 6 . 9 5 . 0 
7 5 . 5 6 . 4 5 . 5 
8 5 . 5 6 . 3 5 . 5 
9 5 . 5 6 . 4 5 . 0 

10 5 . 8 6 . 3 5 . 6 
11 5 . 3 6 . 5 5 . 6 
12 5 . 9 6 . 9 5 . 3 
13 5 . 7 6 . 3 5 . 5 
14 5 . 8 6 , 1 5 . 7 
15 5 . 5 6 . 3 5 . 6 
16 5 . 5 5 . 8 5 . 1 
17 5 . 7 6 . 2 5 . 3 
18 5 . 5 6 . 3 5 . 4 
19 5 . 5 6 . 7 5 . 8 
20 5 . 7 6 . 3 5 . 5 
21 5 . 8 6 . 2 5 . 4 
22 5 . 8 6 . 4 5 . 7 
23 5 . 7 6 . 3 5 . 5 
24 5 . 7 6 . 2 5 . 5 
25 5 . 7 6 . 5 5 . 4 
26 7 . 8 6 . 1 7 . 8 
27 5 . 5 6 . 2 5 . 3 
28 5 . 4 6 . 6 5 . 8 
29 5 . 8 6 . 2 5 . 9 
30 5 . 5 6 . 5 5 . 8 
31 5 . 8 6 . 5 5 . 6 
32 5 . 8 6 . 2 5 . 5 
33 5 . 4 5 . 7 5 . 7 
34 5 . 7 6 . 3 5 . 3 
35 5 . 7 6 . 3 5 . 3 
36 5 . 8 6 . 3 5 . 3 



TABLE XV—Continued 
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Participant 

No. 

Scores Participant 

No. Ltr. 10 (5.5) Ltr. 11 (6.3) Ltr. 64 (5.6) 

37 5.3 6.2 5.2 
38 5.7 6.2 5.7 
39 5.7 6.3 5.6 
40 5.8 6.2 5.5 

Mean 5,71 6.19 5.42 
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TABLE XVI 

RELIABILITY OF SCORING PERFORMANCE BY PROSPECTIVE 
SHORTHAND TEACHERS USING THE 

DALE-CHALL FORMULA 

Participant 

No. 

Scores Participant 

No. Ltr. 10 (5.3) Ltr. 11 (7.8) Ltr. 64 (5.5) 

1 5.0 8.0 6.5 
2 6.2 8.5 '7.2 
3 6.0 9.0 6 .7 
1} 5.2 9.2 6,8 
5 6.0 7.5 6.8 
6 5.0 8.7 7.1 
7 5.0 8.1 6,0 
8 5.2 9.0 7.0 
9 5.6 8.0 6.5 
10 5.7 9.6 7.2 
11 5.2 8.4 6.9 
12 5.2 7.6 6.4 
13 5.5 9.4 6.6 
.14 5.5 7.5 6.6 
15 5.5 9.5 6.6 
16 5.5 8.0 6.4 
17 6.1 9.7 6.6 
18 5.6 9.0 6.8 
19 5.7 8.9 6 . 8 
20 5.9 9.3 6.6 
21 5.8 9.1 6.7 
22 6.0 9.5 7.0 
23 5.5 9.5 6.7 
24 5.8 9.6 7.0 
25 6.0 8.6 6.5 
2 6.3 8.4 6.2 
2' 7 6.0 9.0 6.9 
21 5.5 9.0 6.9 
2! 6.1 9.0 6.5 
3< 6.0 8.6 7.0 
3: 6.0 8.8 7.0 
3i > 5.7 9.5 6.6 
33 5.5 9.6 6.5 
34 5.8 8.5 6.7 
35 5.9 9.3 6.8 
36 5.6 8.0 5.0 



TABLE XVI--ContInued 
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Participant 

No. 

Scores Participant 

No. Ltr. 10 (5.3) Ltr. 11 (7.8) Ltr. 64 (5.5) 

37 5.7 7.8 5.5 
38 5.6 7.6 5.5 
39 5.9 9.3 5.7 
HO 5.8 7.2 5.8 

Mean 5.53 8.72 6.56 



APPENDIX E 

TIME REQUIRED FOR APPLICATION OP THE 
RESEARCH FORMULAS TO THREE LETTERS 
BY PROSPECTIVE SHORTHAND TEACHERS 



TABLE XVII 

TIME REQUIRED FOR APPLICATION OP THE 
RESEARCH FORMULAS TO LETTER 64 BY 
PROSPECTIVE SHORTHAND TEACHERS 

136 

Student Minutes:Seconds 

No. Uthe Plesch PJP D--C Gunning 

1 11 :20 1:45 1 : 3 5 6 00 1 10 
2 11:00 1:50 1 :15 7 20 1 25 
3 7 : 3 0 1:50 1 :05 5 35 45 
4 10 :35 1 :30 1 :05 5 40 55 
5 10:40 1 :00 1:30 5 50 45 
6 10 :30 1 :40 1 :35 7 50 1 15 
7 10:45 1 :30 1 :35 5 25 55 
8 8 : 3 0 1 :00 1 :05 5 35 40 
9 7 :45 1 :00 : 45 5 55 30 

10 7 : 3 0 1 :25 1 :25 4 30 1 00 
11 10:25 1 :10 1 : 3 5 5 35 1 05 
12 9:40 1 :20 1 :15 6 05 55 
13 9 : 5 0 1 ;40 1 :25 7 20 1 00 
14 9 :30 1 :25 1 :00 7 10 45 
15 11:30 1 :00 1 :05 6 05 1 00 
16 8 : 3 5 1 :15 1 :20 6 20 1 00 
•17 9 : 1 0 1 :00 : 55 5 05 40 
18 9 :10 1 :00 1 :30 5 15 55 
19 11:00 1 :35 1 :30 6 55 1 05 
20 7 : 0 0 2 :35 1 :15 7 25 1 20 
21 9 :25 2 :05 1 :35 6 40 1 00 
22 9 :40 1 :40 1 :20 6 15 1 00 
23 8 :25 2 :20 1 :35 5 40 45 
24 8 :45 2 :30 : 50 5 25 50 
25 7 : 3 0 1 :45 1 : 0 5 6 50 45 
26 5 :55 1 :45 1 :05 5 45 55 
27 6 :05 2 :00 1 :20 4 10 1 20 
28 7 : 0 0 1 :40 : 55 5 20 35 
29 7 :40 1 :40 : 55 5 20 40 
30 4 :15 1 :25 1 :00 4 55 35 
31 7 : 4 0 2 :00 1 :00 5 25 40 
32 6 :20 1 :40 1 :25 6 20 1 00 
33 4 :05 1 :15 : 55 4 20 55 
34 5 :15 1 :15 : 55 4 35 35 
35 6 :25 1 :20 1 :30 5 45 40 
36 8 : 4 0 1:40 2 :00 6 05 1 25 
37 14:10 1 :40 2 :00 7 00 i 20 



TABLE XVII—-Continued 
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Student 
No. 

Minutes:Seconds Student 
No. Research Formulas 

Student 
No. 

Uthe Flesch FJP D-C Gunning 

38 7:45 2:00 2:00 5:25 1:25 
39 ' 7 :55 1:40 1:30 6 :25 1:15 
40 7:45 1:40 1:45 5:45 1:25 

Total 

Average 

324:1115 47:975 36:985 218:1100 19:1150 Total 

Average 8.56 1.58 1.31 5 .91 .95 



TABLE XVIII 

TIME REQUIRED FOR APPLICATION OP THE 
RESEARCH FORMULAS TO LETTER 10 BY 
PROSPECTIVE SHORTHAND TEACHERS 

138 

Student 
No. 

Minutes:Seconds 
Research Formulas 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 3 
1 4 
1 5 
16 
1 7 
18 
1 9 
20 
21 
22 
2 3 
2 4 
25 
26 
2 7 
28 
2 9 
3 0 
3 1 
3 2 
3 3 
34 
35 
3 6 
31 

Uthe Flesch FJP D - C Gunning 

1 5 : 2 5 1 : 5 5 1 : 0 5 6 : 2 0 1 : 0 0 
1 6 : 0 0 2 : 2 0 1 : 0 0 4 : 4 5 1 : 1 5 
1 2 : 4 5 2 : 1 0 1 : 1 5 4 : 1 0 1 : 0 0 
1 3 : 4 0 2 : 0 5 1 : 1 5 5 : 3 5 : 5 5 
1 3 : 0 0 2 : 3 0 : 4 5 3 : 4 5 : 5 0 

7 : 3 0 3 : 0 0 1 : 3 5 3 : 0 5 1 : 2 0 
1 1 : 3 0 2 : 2 0 1 : 1 0 3 : 0 5 1 : 0 5 

8 : 1 5 2 : 1 0 1 : 0 0 4 : 3 5 : 5 0 
9 : 2 5 1 : 4 5 : 4 0 4 : 4 5 : 3 0 
7 : 5 0 1 : 4 5 1 : 4 0 4 : 5 5 1 : 0 0 

1 2 : 0 0 2 : 3 0 1 : 3 5 4 : 3 5 1 : 0 5 
1 2 : 1 0 2 : 1 0 1 : 1 5 3 : 4 5 1 : 0 5 

7 : 4 5 2 : 5 0 1 : 1 5 6 : 2 0 1 : 0 0 
1 4 : 0 0 2 : 2 0 1 : 1 5 5 : 4 5 1 : 1 0 
1 3 : 2 0 1 : 4 5 1 : 1 0 3 : 5 0 1 : 0 0 
1 2 : 2 5 2 : 2 5 1 : 2 0 5 : 4 0 1 : 0 5 
1 0 : 5 0 1 : 4 5 : 5 0 : 4 0 : 5 5 
1 1 : 4 0 2 : 0 5 1 : 1 5 5 : 2 5 1 : 0 5 
1 2 : 0 0 1 : 3 5 1 : 3 0 5 : 0 5 1 : 1 5 
1 0 : 1 5 2 : 2 0 1 : 2 5 5 : 3 5 1 : 0 5 
1 3 : 0 5 3 : 0 0 1 : 4 0 5 : 5 5 1 : 0 0 
1 2 : 2 5 2 : 1 0 1 : 1 5 6 : 3 0 1 : 1 5 
1 0 : 3 0 3 : 0 0 1 : 2 0 - 3 : 4 0 1 : 0 0 
1 3 : 5 0 2 : 4 0 : 5 5 3 : 4 0 1 : 1 0 
1 1 : 1 0 1 : 5 5 1 : 2 0 5 : 3 5 s 1 : 0 0 

9 : 3 0 1 : 4 5 1 : 1 0 5 : 1 5 1 : 0 5 
7 : 4 0 . 1 : 3 0 : 5 0 5 : 0 0 : 4 0 

1 1 : 3 0 2 : 0 5 1 : 2 0 5 : 1 5 : 4 0 
9 : 4 0 1 : 1 0 : 5 0 5 : 4 0 : 4 5 
7 : 0 0 1 : 2 5 : 5 0 4 : 4 5 : 5 5 
8 : 5 5 2 : 1 0 : 5 0 4 : 3 0 : 4 0 
8 : 5 5 1 : 4 5 1 : 2 0 4 : 5 5 1 : 0 0 
5 : 3 0 1 : 3 0 1 : 0 0 5 : 3 0 : 4 0 
8 : 4 0 : 5 5 : 5 0 3 : 3 0 : 4 0 
8 : 4 0 1 : 3 0 1 : 1 5 4 : 0 0 : 4 5 

1 2 : 5 5 2 : 1 5 2 : 4 0 7 : 3 0 1 : 3 5 
1 3 : 5 5 2 : 2 5 2 : 2 5 7 : 1 0 1 : 1 5 
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Student 
No. 

Minutes:Seconds 
Student 

No. Research Formul Las 
Student 

No. 
Uthe Flesch PJP D-C Gunning 

38 
39 
40 

14:45 
11:05 
13:35 

2:05 
1:50 
2:20 

2:35 
1:40 
2:30 

5:50 
7:05 
6:35 

1:15 
: 55 

1:25 

Total 426:1140 66:1030 35:1070 179:1230 25:850 

Average 11 .13 2 .07 1 . 3 4 .97 .97 
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TIME REQUIRED FOR APPLICATION OF THE 
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PROSPECTIVE SHORTHAND TEACHERS 
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Student Minutes:Seconds 
Research Formulas 

i i U • Uthe Flesch FJP D-C Gunning 

1 15:00 1:50 1:00 5:25 1:20 
2 15:05 1:45 1:15 7:30 1:35 
3 12:50 1:40 1:25 5:30 : 55 

11:35 2:35 1:05 7:45 . 1:10 
5 • 9:30 2:30 : 40 1:15 : 50 
6 14:15 2:35 1:20 8:30' 1:20 
7 13:55 2:25 1:05 7:15 1:10 
8 11:00 1:45 1:00 7:10 : 55 
9 11:05 1:45 :45 6:40 : 40 
10 10:25 2:10 1:30 5:15 1:05 
11 12:40 2:15 1:25 6:35 1:10 
12 10:25 2:35 1:10 5:10 1:00 
13 13:45 2:40 1:25 7:35 1:15 
14 13:00 2:00 : 55 4:40 1:05 
15 11:30 1:40 1:05 7:45 : 55 
16 12:15 2:30 1:15 6 :20 1:10 
17 10:00 1:45 1:00 8:20 1:05 
18 13:00 2:10 1:20 8:55 1:05 
19 12:45 1:35 . 1:10 8:15 1:00 
20 15:25 2:35 1:10 9:10 1:05 
21 14:20 2:00 1:20 9:30 1:10 
22 12:00 1:45 1:15 7:35 1:10 
23 10:00 1:35 1:15 ' 7:00 : 50 
24 12:50 2:25 : 45 7:00 : 40 
25 10:45 1:25 1:25 8:30 : 55 
26 9:15 1:60 1:00 6:30 1:05 
27 8:35 2:25 : 55 5:30 : 4 5 
28 6:35 •1:55 1:10 6:45 :45 
29 7:15 7:15 1:00 6:05 :45 
30 7:30 1:45 : 50 4:15 : 45 
31 10:25 1:65 : 50 5:50 :50 
32 9:45 1:50 1:05 7:00 1:05 
33 7:30 1:30 : 55 7:00 1:00 
34 8:35 1:20 : 50 6:00 : 45 
35 10:25 1:35 1:15 6:25 :45 
36 12:40 1:55 1:45 8:10 1:30 
37 18:20 2:10 1:40 8:35 1:20 
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Student 
No. 

Minutes:Seconds Student 
No. Research Formulas 

Student 
No. 

Uthe 1 Flesch FJP D-C Gunning 

33 14:00 2:20 2:20 8:40 1:10 
39 12:00 1:45 1:35 7:15 1:10 
40 12:30 2:00 ' 2:00 9:05 1:25 

Total 

Average 

449:940 56:1340 33:910 262:940 25:1000 Total 

Average 11.61 1.95 1.20 6.94 1.04 
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