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CHAPTER I
THE RESEARCH PROBLEM
Introduction

Shorthand dictation materials available from publishers are not
equated in difficulty levels by any reliable measure. As a result of
their inability to classify dictation materials by difficulty levels,
shorthand instructors often violate basic learning and skill development
principles and frequently use invalid and unreliable test and measurement
techniques. They cannot correlate practice and test materials with the
simple to complex progression of skill development or accurately measure
changes in skill achievement from one test to another.

Instructors frequently experience the frustration of attempting to
explain the inconsistencies of dictation materials to inquiring students.
A dictation take at a given speed may seem easy or difficult in compari-
son to another take at the same speed, or a higher or lower speed.
Laughlin (35) provided an excellent description of the problem:

Do the skill-building materials generally used for practice

progress from the easy to the difficult? Are the test mate—

rials equivalent in difficulty to the skill-building materials?

The material used by teachers for supplementary skill-building

or test purposes in high school classes is not now adequately

equated as to difficulty level. For example, success in one

test or 'take' will not necessarily mean success on the follow-

ing test or 'take.' The use of poorly equated practice and

test materials violates a primary principle of skill develop-
ment (p. 6). ‘



Numerous research studies and professional publications have
addressed the inability of educators to standardize copy difficulty and
have acknowledged the need for copy that would yield valid and reliable
measures of student achievement. Adams (1, p. 8), for example, wrote:
"Each test at any specified speed should be consistent in difficulty to
pvaide a reliable measure of student ability and growth." Hess and
Patrick (22, p. 248) agreed with Adams and pointed out: "Tests which
are not of comparable difficulty do not portray accurately students'
gains in shorthand writing speed.” And Pullis and Nickerson (62)
suggested:

Shorthand teachers would agree that measurement in shorthand

should be so designed as to indicate a change in the student's

skill and not merely represent a divergence in the difficulty

of the dictation material (p. 11).

Valid and reliable measurement of changes in shorthand skill devel-
opment is not possible without a means for standardizing the difficulty
of dictation material. As explained by Laughlin (35), the present lack
of equated dictation copy affects the the perforﬁances of both teachers
and students:

Neither the student nor the teacher can readily know the degree

of skill or the progress from one speed to another if the tests

and other supplementary materials do not provide reliable diffi-

culty equivalency or consistent progression. This problem
influences the student's attitude toward his success in short-
hand, and from the teacher's point of view, no indication of
progress 1s provided upon which to validly evaluate the stu-

dent's ability at stated intervals (p. 6).

A lafge portion of shorthand skill assessment is based on students'
ability to record dictation at given speeds and to transcribe shorthand
notes. Valid, reliable measurement of skill achievement is imperative

since evaluations are used for many purposes. According to Hillestad

(23, p. 1), "On the basis of such shorthand tests, job placements are



. .
- made, achievement standards are set, progress in class is determined, and

honors and awards are presented.” . Thomason (70, p. 2) also noted the
importance of accurate evaluations: "Because of the importance of such
tests to teachers, étudents, employers, researchers, and others, valid
and reliablé testing instruments that are of known difficulty are
necessary."

In efforts to overcome the ever-present copy difficulty_problem,
researchers have identified various factors which might affect the
difficulty of dictation material. Among those factors, syllabic
intensity has been the primary measure of copy difficulty. However,
Wellman (79), Flood (15), Curtin (7), Turse (75), Uthe (76), Hillestad
(23), Mellinger (45), Mickelsen (47), Pullis (56, 57), Henrie (20), and
Nickerson (49) have: provided research indicating that syllabic intensity
is an inadequate index of copy difficulty. While discussing shorthand
teaching methodologies, Pullis (59) cautioned teachers about the use of
- syllabic intensity as a measure of copy difficulty. He warned:

Do not assume that dictation takes of identical syllabic intén—

sity are equated in difficulty. Changes in student performance

- may be reflecting changes in the difficulty of dictation mater-

ials rather than reflecting changes in student proficiency (p.

87). . '

Since syllabic intensity is a questionable criterion for equating
shorthand copy difficulty, researchers have sought to identify more reli-
able methods for determining difficulty of dictation material. Vocabu-
lary level has been mentioned repeatedly as a factor that may be related
to copy difficulty. During an examination of unfounded principles of
shorthand instruction, Pullis (61, p. 11) noted: "Difficulty of short-—
hand materials is more directly related to vocabulary frequency than to

syllabic intensity.”



According to Thomason (70, p. 3), "The concept of vbcabulary or word
frequency assumes some method for identifying the words used more often
than othefs and a subsequent ranking by order or use.” Timothy Bright
developed one of the earliest lists of this type in the 1l6th Century.
Subsequent lists haﬁe been developed by Kaedig (30), Eldridge (11),
Thorndike (71, 72), and Dewey (9). The first specialized office vocabu-
lary list was developed by Horn (25) in 1926. This list was later ex-
panded by Peterson (26).

Silverthorn (67) completed a study in 1955 in which he identified a
basic vocabulary of written business communication. The sample included
2,039 items of correspondence drawn from 15 business categories in 41
stateé. The word list represented over 300,000 running words, and the
study reinforced earlier findings that a large percentage of all corre-
spondence is composed of a relatively small number of words.

In 1968, an updated list was developed by Perry (52) as part of a
study to identify the most frequently occurring phrases in office corre-
spondence. He developed a 317,306 corpus of words found in 2,061 pieces
of correspondence taken from a variety of businesses in all but one
state. The 12,109 words were ranked in order of use, and the percent of
total occurrence of various groups of words was determined. Perry found
that the first 100 words represented over one-half, or 53.43 pefcent, of
words used in business correspondence; the first 500 accounted for 71.93
percent; the first 1,000, 80.66 percent; the first 1,500 represented
85.58 percent; and more than 96 percent of the words used were within the
first 5,000 words.

Mellinger (43) completed a similar study in 1970 based on a 295,271

word corpus. He also used stratified samples of correspondence drawn



from a representative sample of 5,000 businesses, schools, énd-non—profit
organizations located across the U.S. With the exception of minor
variations in rank and the inclusion of several words, Mellinger's (43)
list of 12,897 words was essentially the same as the lists dgveloped by
Silverthorn (67) and Perry (52).

The concept of using vocabulary level and word frequency as an index
of shorthand dictation copy difficulty has become increasingly popular
among researchers., Early research findings by both Wellman (79) and
Flood (15) led to their conclusions that vocabulary level or frequency of
usage seemed to have an impact on copy difficulty; and Mellinger (45)
suggested that a word frequency index based on frequency of occurrence
might be a better indicator of copy difficulty than syllabic intensity.
More recently, both Hillestad (23) and Uthe (76) concluded that vocabu-
lary level was an important factor in determining the difficulty of
shorthand dictation material.

In summary of a discussion of stenographic proficiency testing, West
(81, p. 32) included the requirement of "better equalizing of difficulty
of copy materials via a standard word of 1.54 syllables plus a vocabulary
index." This requirement was based on West's (p. 24) contention that
- a stenographic test should be a "good predictor of later life behavior"
and that teachers should "match the content and conditions of school
testing to the content and conditions of real-life uses of typewriting
and stenographic skills” (p. 25).

Relating vocabulary to copy difficulty, Adams (1, p. 8) recommended
use of "meaningful contextual material utilizing the proper 'mix' of
vocabulary"”; and'he made reference to "vocabulary written in the 'world

of work.'"



Other researchers now share the belief that vocabulary level or fre-
quency of word usage may be a factor that contributes to the difficulty
.of shorthand dictation material. Smith (66, p. 191) reported in the 1978
 National Business Education Association Yearbook: "Vocabulary level
.appears to have a bearing on the difficulty of copy; however,.additional

work is.needed to refine this factor in terms of copy difficulty."
Need for the Study

Recommendations of researchers who have investigated various factors
related to copy difficulty are readily available and provide evidence of
need for the study. Each researcher has added to the knowledge of copy
difficulty; however, no one researcher has been able to provide a reli-
able method for equating copy difficulty. To date, teachers do not have
dictation materials that will yield valid, reliable student performance
evaluations. Thus, students' successes may vary from test to test.
Researchers are also restricted by the lack of standard, reliable means
for determining the difficulty of shorthand dictation material.

In a discussion of implications of research for shorthand instruc~
tion, Loftus (4) related the copy difficulty problem to student success
and skill development:

Without equal difficulty of dictation tests, a student's

success on any one dictation test may mean only that he [sic]

can write at that rate on that particular test. Without

knowledge of the difficulty of the test material, neither the

student nor the teacher knows the student's degree of skill

nor the likelihood of his [sic] success from one test to

another (p. 17).

Smith (66), in an article on evaluation and accountability, pointed

out that teachers have a responsibility to assess skill achievement

accurately:



If the purpose of the dictation test is to assess the recording
ability, then special considerations should be given for a
valid measure of the objective. In order to assess the ter-
minal achievement of students, the instrument should be valid
and reliable (p. 191).

While proposing additional study of the relationship between word
frequency and copy difficulty, Thomason (70) related the copy difficulty
problem to student performance by stating: |

Since the major objective of shorthand instruction is to help
students develop the ability to record shorthand from dictation
at a vocational level of skill, teachers must be able to evalu-
ate the achievement of students both as they progress through
the instructional process and at the end of a period of train-
ing. The accuracy with which such evaluations can be made
depends to a large degree on the testing instruments used. If
the test is too easy, student skill is overrated; if it is too
hard, students cannot pass the tests at speeds equal to their
ability (p. 5).

Shorthand teachers have always had to cope with the inequality of

dictation materials. They cannot select, classify, or sequence materials

with confidence because there has been no reliable way to determine the
difficulty level of diétation copy. While discussing evaluation and
accountability in business education, Smith (66) wrote:
Much research is needed to determine factors that have a bear-
ing on the difficulty of copy. Merely selecting a letter with

a syllabic intensity of 1.40 is not adequate for establishing
comparability of copy (p. 190).

In an independent study to determine the comparability of published

dictation materials containing approximately the same syllabic intensi-

ties and high-frequency words, Pullis (57) explained one of the inherent

problems of dictation materials:

The inability to classify dictation material according to diffi-
culty makes it impossible for educators to know whether measure-
ment in shorthand has been so designed as to indicate a change
in the student's skill or whether it merely represents a diver-
gence in the difficulty of the dictation material (p. 1).



Another researcher who recognized the copy difficulty dilemma,
Gallion (17) commented on teachers' need for dictation material of pre-
dictable difficulty:

Dictation materials for both practice and testing purposes

should be based upon materials of comparable levels of diffi-

culty. Using material of varying and unknown difficulty does

. not provide a sound basis for assessing the achievement of

students (p. 44).

The apparent lack of reliable methods for determining difficulty
of shorthand dictation material also encumbers needed research efforts.
Thomason (70, p. 6) remarked, "The lack of valid and reliable testing
instruments also hampers researchers.” 1In a study to determine factors
affecting achievement in shorthand, Haggblade (19, p. 6) explained the
need to validate his own testing materials by stating: "It must be
emphasized that no standardized, valid tests for measuring shorthand
achievement are available.”

After comparing achievements of shorthand students who had been
given practice dictation of varying levels of difficulty, Boggess (4)
also commented that the copy difficulty problem hinders needed research:

Since the value of the present study depended, in part, on

the validity of using vocabulary level as an indicator of the

difficulty of shorthand dictation material, it seems to the

present researcher at this point in the study that this type of
study should not have been conducted yet because of the present
lack of a reliable, consistent measure of the difficulty of

shorthand dictation materials (pp. 62-63).

The literature is rich with recommendations for continued research
of factors which might affect the difficulty of shorthand dictation
material. Others who have researched copy difficulty related problems
include Wellman (79), Elsen (13), Turse (75), Flood (15), Hillestad (23),
Curtin (7), Farmer (14), Mellinger (44, 45), Peterson (53), Baggett (2),

Henrie (20), Meyer (46), Mickelsen (47), Henshall (21), and Uthe (76).



All of them recommended additional research. Typical of those recom—
mendations was Smith (66) who advised:

Research is needed to determine means of identifying the

validity and reliability of test instruments for assessing

terminal recording and transcribing achievement. Vocabulary

- level appears to have a bearing on the difficulty of copy;
however, additional work is needed to refine this factor in

terms of copy difficulty (p. 191).

Thomason's (70) study entitled "The Effect of Word Frequency on Copy
Difficulty for Shorthand Testing Materials" reported that difficulty of
shorthand dictation copy can be significantly changed by increasing or
decreasing the percentages of words in various frequency categories by
approximately 15 percent while holding constant brief forms, brief form
derivatives, syllabic intensity, number of actual words, and number of
different words. Thomason's recommendations for additional research
specifically included: "A study should be undertaken to determine

whether a variation of less than 15 percent in the word frequency

categories will produce results similar to those of the present study”

(p. 88).
Purpose of the Study

The purpose of this study was to further determine the effect of
word frequency on copy difficulty for shorthand dictation material and to
identify criteria that coﬁld be used to develop shorthand dictation mate-
rial of predictable difficulty levels. The information may contribute to
development of valid and reliable dictation material, i.e., dictation
material to accurately measure prescribed skill development levels and to
provide stable measurements. Teachers would be able to~provide more ade-
quate and meaningful evaluations of student achievement, and they would

be able to arrange dictation materials in sequential order from simple to
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complex in accordance with progressing skill levels. Additionally,

research findings might be more accurately compared and evaluated.
Statement of the Problem

' This study was undertaken to further determine the effect of word
frequency on copy difficulty for shorthand dictation material. Answers
were sought to the following questions:

l. Can the difficulty level of dictation material be changed by
varying word occurrence percentages for frequently used word
categories of the Perry (52) word list while holding constant
brief forms, brief form derivatives, syllabic intensity, number
of different words, and number of actual words?

2, Can shorthand dictation materials of equivalent difficulty
leveis be developed by controlling ﬁercentages of words listed
in seven frequency categories of the Perry word list while
holding constant brief forms, brief form derivatives, syllabic
intensity, number of different words, and number of actual
words?

The dictation materials developed for this study were based on the
assumption that Perry's word list provided a valid indication of the fre-
quency of occurrence of words used in business correspondence. Six
three-minute dictation tests were developed. Two average—level'tests
contained equivalent percentages of words from seven word frequency cate-
gories. The word occurrence percentages were increased 10 percent to
determine the percentage of'words that would be used in each category to
develop two easy-level tests. Two hard-level tests were developed by

reducing Perry's word occurrence percentages by 10 percent.
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Word freqﬁency was isolated as the'independent experimental variable
to the extent possible by controlling five other factors whiﬁh might
affect the difficulty of the dictation materials. Each test contained
approximately 44.73 percent brief forms and 3.16 percent brief form
derivatives, l.5 syllabic intensity, and 240 actual words. All tests

contained approximately the same number of different words.
Hypotheses

Using six three-minute dictation tests written for this study, six
null hypotheses were tested to determine whether shorthand dictation
materialé of statistically equivalent difficulty could be constructed:

l. There is no statistically significant difference in average
difficulty between two easy-level tests as measured by average
transcription error scores.

2, There is no statistically significant difference in average dif-
ficulty between two average-—level tests as measured by average
transcription error scores.

3. There is no statistically significant difference in average
difficulty between two hard-level tests as measured by average
transcription error scores.

The following null hypotheses were tested to determine whetﬁer the
difficulty level of shorthand dictation material could be significantly
changed by varying word occurrence percentages of frequently used word
categories:

1. There will be no statistically significant difference in mean

transcription error scores on easy-level tests and average-level

tests.,



The
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There will be no statistically significant difference in mean
transcription error scores on average-level tests and hard-level
tests.

There will be no statistically significant difference in mean
transcriptibn error scores on easy-level tests and hard-level

tests.
Delimitations

following delimitations are applicable to this study:

Grégg Shorthand, Diamond Jubilee Series, shorthand system was
used fof this study.

Subjects for this study were limited to shorthand students
enrolled at Oklahoma State University during the Fall Semester,
1980,

All percentages used for word frequency counts were based on
findings of the Perry (52) study.

Words used in constructing test instruments for this study
were taken from word frequency categories in the Perry study.
Only shorthand related errors made on the subjects' transcripts
were considered. The scope of this study did not include evai—
uation of shorthand outlines or nonshorthand errors.

Sub jects were not identified or classified by IQ, age, sex,
socio—-econonic, cultural, or ethnic background.

The test instruments were administered to subjects who wrote

at least 80 but less than 100 words per minute on preliminary
tests. Effects of other speed levels, if any, were not

considered.



The

1.

2.

3.

be

5.

13

Transcription speed was not a selection criterion or considera-
tion in this study. Transcription rates were not calculated.
However, transcripts were completed within the class period in

which the shorthand notes were recorded.
Limitations

primary limitations of this study were as followé:

The effect of tape-recorded dictation presented by an unfamiliar
dictator is not known. However, all subjects had previously
received taped practice dictation from a variety of dictators.
They also experlenced the dictator's voice during four prelimi-
nary tests.

The effect of using random assignment of subjects to treatments
is not known. Random assignment to groups and presentation
orders was used to facilitate the use of predetermined
statistical procedures.

The effect of holding constant brief forms, brief form deriva-
tives, number of actual words, and number of different words

on tests used in this study is not known. All tests were
treated the same with regard to these factors, however.

The effect of limiting participants in this study to university-
level students writing at least 80 but less than 100 words

per minute is not known. The participants represented a range
of second, third, and fourth semester Gregg shorthand students.
The effect of using pretests controlled only by syllabic inten-
sity for selection of participants is not known. However, the

same tests were used to select all of the subjects.
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Definition of Terms

To assist with the interpretations of this report, the following
terms are defined as they were used in this study:

Brief forms—-Abbreviated outlines for certain words that are used in
the Gregg system to facilitate more rapid writing.

Brief form derivatives—-Words which include brief form outlines.

Common words—-Words within the first 500 words of the Perry (52)

word list.

Difficulty level--The comparative degree of difficulty of shorthand

dictation items on the scale of easy, average, and/or hard.
Easy-—A three-minute dictation item in which percentages of words
identified by Perry have been adjusted to contain approximately
10 percent more words in.the high-frequency groups shifted from
low-frequency groups.
Average--A three-minute dictation item in which word occurrence
percentages.of seven word frequency categories conform to those
identified by the Perry study.
Hard--A three-minute dictation item in which percentages of words
identified by Perry have been adjusted to contain approximately 10
percent more words in low-frequency groups shifted from high-
frequency groups.

High—-frequency words—-Words listed within the first 100 words on

the Perry word list.

Nonshorthand transcription errors——Errors in the transcript not

related to the translation of shorthand outlines into typewritten copy

such as spelling, grammar, punctuation, or typographical errors.
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Number of actual words--The total number of individual words found

in each of the six dictation instruments developed for this study.

Number of different words—-The total number of different words which

were used at least once within each of the individual instruments devel-

oped for this study.

Perry word list——A list of 12,109 different words by their frequency

of occurrence based on an analysis of 2,061 different business letters
incorporating 317,306 word occurrences.

Shorthand transcription errors—-Errors in shorthand transcripts

including additions, omissions, or transpositions of words.

Standard word--a uniform index of the quantity of dictation

material., Dictation materials used for this study were paced with a
standard word of 1.5 syllables.

Syllabic intensity--The average number of syllables per word in a

dictation item as determined by dividing the total number of syllables by
the total number of actual words.

Test take_gz dictation take——A three—minute item of dictation

composed of unfamiliar, new material.
Transcript—-The typewritten translation of shorthand symbols.

Vocabulary level--The numerical rank of individual words on the

Perry word list.
Assumptions

The following assumptions formed the basis for this study:
1, Perryfs (52) word list is a valid indicator of the frequency of

occurrence of words used in business correspondence.
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2. The percentages indicated for word frequency categories in the
Perry list are representative of typical business
correspondence.

3. A three-minute dictation test/take is an adequate measure of
shorthand skill.

4, The diétation materials used as pretests for selecting subjects

were as adequate as any presently available for this_purpose.
Summary

Resegrchers have not determined/developed a means for measuring
and/or controlling copy difficulty for shorthand dictation materials.
Research indicates that vocabulary level may be a factor that affects the
difficulty of shorthand dictation material. ‘This study sought to deter-
mine (1) whether dictation materials with equal percentages of words from
seven word frequency categories would be of equivalent difficulty and (2)
whether copy difficulty levels could be changed by varying percentages of
words in word frequency categories by approximately 10 percent while
holding constant brief forms, brief form derivatives, syllabic intensity,
number of different words, aﬁd number of actual words.

The remainder of this study is organized in the following manner:
Chaptep II contains a chronological review of literature related to copy
difficulty research. Chapter III summarizes the procedures used to
collect and treat the data for this study, and Chapter IV reports the
findings obtained. Chapter V contains a summary of the study together

with conclusions and recommendations.



CHAPTER II
REVIEW OF RELATED LITERATURE
Introduction

The lack of valid, reliable shorthand dictation materials adversely
affects the performances of students, teachers, and researchers. . Methods
for equating the difficulty of dictation materials have not been identi-
fied; however, knowledge of shorthand copy difficulty has beenAincreased.
during the past fifty years as a result of researchers' attempts fo
investigate a myriad of hypotheses. A rudimentary body of knowledge is
now available to researchers who seek to expand the scientific basis for
equating difficulty levels of shorthand dictation materials.

The literature related to copy difficulﬁy has been reviewed by
several researchers during past yeafs, and most of them have organized
literature reviews by factors and variables studied. In order to promote
a comprehensive review of the evolution of copy difficulty knowledge,
Chapter II presents a chronological review of studies conducted to inves-

tigate factors regarded as copy difficulty determinants.
Chronological Review of Copy Difficulty Research

Schrampfer, 1927

A study by Schrampfer (65) in 1927 reported shorthand stroke count’

as a more reliable measure of copy difficulty than a measure based upon

17
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words or word units. Three letters with average shorthand stroke counts
of 2.32, 3.53, and 4.59 respectively were administered to first, second,
third, and fourth semester high school students. The study concluded
that the third letter was the most difficult letter for students to write
in shorthand. Schrampfer reported:

The first letter, Test One, consists of very common words, many

" of which have probably been made automatic by the student.

Test two contains words of gredter difficulty and Test Three

has many words that are little used and little drilled upon in

the classroom (p. 123).

Schrampfer recognized, however, that "mental difficulty with un-
familiar words” hampered the usefulness of her method and suggested that

ad justment be made for uncommon words (p. 126). The word frequency fac-

tor was not considered in the study conclusions.

Leslie, 1931

Syllabic intensity was used as a measure of copy difficulty in Gregg
textbooks prior to 1930; however, it did not appear in shorthand test
materials until 1931, During that year, the standard of l.4 syllables
per shorthand word was introduced by Leslie (37) following a recommenda-
fion by Gregg. The standard word was based upon l.4 syllables for every
20 words, or 28 syllables for each 20-word group.

The 1.4 figure was derived from analyses of New York State Regents
‘Examinations, shorthand speed contest materials, dictation test copy of
the Gregg PubliShing Company, Congressional Record material, and word
studies available at that time. Leslie was one of the first authorities
to support syllabic intenéity as a measure of difficulty in shorthand
aictation material. He prbmoted the syllabic intensity measure as an

accurate guide to the average length of words as well as to the spread
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of vocabulary. This premise inferred that a high syllabic intensity in
dictation copy indicated a higher percentage of low—frequeﬁcy words.,

By contrast, Leslie (39, p. 282) later acknowledged the impact of
vocabulary on copy difficulty by stating, "the difficulty of transcrip-
tion varies in accordance with the spread or rangé of the vbcabulafy."
Yet, he chose syllabic intensity as a measure of difficulty over a
vocabulary measure because it was simple to compute and because, as he
stated: ". . . empirically we knoﬁ that the syllabic intensity gives us
a good estimate of the difficulty of ordinary English running material
because it also gives us a good estimate of the spread of the vocabulary”
(p. 282). Hillestad (23) later challenged this assumption by pointing
out that dispersion (vocabulary spread) cannot be shown with a measure of
central tendency (syllabic intensity). As she explained, the relatipn—
ship between syllabic intensity and vocabulary spread is not linear.

A few years later, Leslie (38) reported in a journal article that a
number of attempts had been made to determine factors that could be used
to control copy difficulty for shorthand dictation material. Some fac-
tors investigated were: typing stroke count, shorthand character count,
sound count, artificial restriction of vocabulary, vocabulary spread
index, vocabulary index, sentence length, syllabic intensity, and the
standard word. He advocated further research to discover a means of

measuring dictation material simply and easily.

Wellman, 1937

A study by Wellman (79, p. 2) in 1937 attempted to answer the ques-
tion: "Can the inherent difficulty of dictation material be regulated

through control of factors that can be measured objectively?" To obtain
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empirical evidence, Wellman tested traditional assumptions relating to

syllabic count, stroke count, length of sentences, and vocabulary fre-

quency as determinants of stenographic difficulty. Each factor was con-

trolled in two batteries of.tests administered to 445 students in 15

schools and colleges. ‘The mean number of transcription errors on each of

ten tests were compared for significant differences.

_ Wellman's Study results are summarized as follows:

1.

3.

4,

7.

Shifting 30 percent of the vocabulary from the rank of 1,000
most—-frequent words into the 2,000-5,000 ranks, with other fac-
tors constant, yielded a significant difference.

An increase in difficulty was obéerved when spelling demons were
incorporated.

No significant difference in difficulty was found when sentence

length was doubled.

A 20 pércent increase in shorthand stroke content did not yield
a significant difference in difficulty.

The difference in difficulty was not significant when syllabic
content was increased by 28 percent.

A combined increase of 17 percent in syllabic intensity and 20
percent in stroke intensity did not produce a significant dif-
ference in difficulty.

Shifting 12 percent of the vocabulary from the 1,000 most-
frequent words to higher levels within the 3,000 most—frequent

words did not yield a significant difference in difficulty.

Results of the Wellman study showed that it is possible to select or

construct materials on the basis of differentiated variables, but the

study failed to differentiate the grade of difficulty. Wellman concluded
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that vocabulary level appeared to be a better measure of difficulty than
syllabic intensity, number of words, number of strokes, and number of
occurrences of ranked word forms. She further remarked:
Elusive qualitative elements, intrinsic to the thought and
language content of the dictation materials, are more likely
determinants of stenographic difficulty than are the physical
components that can be measured and objectively scaled (p. 87).
Wellman acknowledged limitations in the interpretation of her
findings imposed by lack of statistical and quantitative measures for
analyzing the data. Uthe (76) recommended that the results of this study

be generalized cautiously since the two batteries of tests were given to

different groups with no randomization indicated.
Elsen, 1946

Elsen (13) studied syllabic intensity, vocabulary spread, and short-
hand character count as difficulty factors of shorthand dictation mate-
rial. As a result of her study in 1946, she contradicted Wellman's (79)
findings and determined syllabic intensity to be a better predictor of
difficulty than the factors of vocabulary spread and shorthand character
count. During the study, 100 students recorded two series of six tests
(400 actual words each) with syllabic intensities ranging from 1.3 to
1.9. The material was dictated ét 80 words per minute. Vocabulary
weights increased by .5 for each group of 500 words in order of frequency
on the Horn-Peterson (26) word list.

To facilitate visual analysis of the data, syllabic intensity and
number of errors on each item were plotted on line graphs. No statisti-
cal tests were applied; however, after visually inspecting the data,
Elsen alleged that syllabic intensity was more closely related to total

error level than either vocabulary spread or shorthand character count.
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Both Hillestéd (23) and Uthe (76) called attention to several prob-
lems inherent in Elsen's study. Units for syllabic infensity and units
for errors were shown on separate scales but presented in the same graph.
Conclusions were based on visual inspection rather than statistical
analysis, and no statistical tests of significance were performed on the
difference in errors made on the two sets of dictation. Uthe (76)
commented:

The degree of relationship between syllabic intensity and
errors was not considered by Elsen, although validity of an
instrument is the degree of relationship between that instrument
(the predictor, syllabic intensity) and the criterion (errors)

(p. 16). '

Thomason (70, p. 20), in a 1979 study, also commented on Elsen's
study: "It should be noted that random selection of the letters was not

indicated, and students apparently had little experience with material

such as Congressional speech."”

Turse, 1944-1948

In 1944 Turse (74) suggested the shorthand stroke as a means of
determining difficulty. He proposed that a.combination of shorthand wofd
count, actual word count, and shorthand stroke be developed to increase
the predictive power of syllabic intensity. If this could not be done,
however, he recommended use of one or a combination of factors thét came
closest.

In 1948, Turse (75) undertook what he described as a limited study
involving three measurable factors: word length, syllable count and
shorthand count. The data were secured from l44 applicants for steno-
graphic positions in an industrial organization. Screening tests of

three letters (150 words each) were dictated at 60, 80, and 100 words per
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minute. The context of the tesﬁs included approximately 30 peréent com-—
mon recurring words, a random sampling of shorthand principles (Gregg)
and an occasional interspersion of words in contextual situations known
to have high error frequency.:

None of the resulting correlation coefficients were greater than
«28. Therefore, none of the three factors were considered valid measures
of difficulty. When citing uncontrolled factors affecting difficulty,
Turse (75, p. 30) commented on his observation that the contextual set-—
ting of a word appeared to make a difference: "It is evident, then, that '
the difficulty of a given word in shorthand dictation may vary, depending

upon the chance contextual position or structure in which it appears.”
Flood, 1953

A study by Flood (15) in 1953 made an inspeétional analysis of the
initial learning materials of Gregg Shorthand Simplified and Thomas
Natural Shorthand. Materials used by the two systems were analyzed to
discover what provisions had been made for gradation (progression from
simple to complex) of the materials and to determine some of the factors
that might make the materials unnecessarily difficult. Identification of
the difficult factors involved an analysis of the number of repetitions
provided by the vocabulary contained in the initial learning materials.
At the conclusion of the étudy, Flood suggested that frequency of word
use may be.a better indicator of copy difficulty than syllabic intensity.
Moreover, she questioned the practice of using syllabic intensity és the
éole determinant of copy difficulty and believed that frequently used

long words might be easier to learn than unfamiliar short ones.
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Wessman, 1956

Wessman (80) conducted a study in 1956 to determine the effect of
varying time lapses on accuracy of shorthand transcription and noted a
relationship between word frequency and difficulty as measured by errors
made in shorthand notes. Two selections with the same syllabic intensity
were diétated to 72 students randomly selected from four shorthand
clasées in three schools. The percentage of errors made on the second
was consistently higher than on the first. Despite identiéal syllabic
intensities, a statistically significant difference existed between the
two letters in the distribution of words in the frequency groups. A
higher error incidence occurred with the letter containing more low-
frequency words. Therefore, Wessman concluded: "students do have more

trouble writing less common words" (p. 42).

Curtin, 1958

In a study to determine the relationship between selected factors
and difficulty of dictation materials, Curtin (7) in 1958 tes;ed the
Cloze procedure used in the language arts field as a measure of readabil-
ity of both oral and written communication. Adhering to the procedure
developed by Taylor (69), every fifth word was omitted in three letters,
and students were instructed to fill in blanks by guessing. As the num-
ber of correct responses increased, the Cloze score increased; and a high
Cloze score indicated easy material.

Curtin assumed that an inverse relationship would exist between
the Cloze score and shorthand errors, if the Cloze score could predict
difficulty. She dictated a sample of 41 letters randomly selected from a

published dictation textbook to nine classes of second-year shorthand
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students to obtain the number of shorthand errors and derived pfedictor'
scores for each letter. Using syllabic intensity and a vocabulary index
developed by Hillestad (23), Curtin made correlations between shorthand
error scores and the predictor scores for the Cloze procedure. The study
did not confirm a relationship between Cloze scores and the number of
‘errors made on shorthand notes. The correlation coefficient between the
vocabulary level index and errors made on shorthand notés was .501l. This
figure was not significant; however, Curtin concluded that vocabulary
level appeared to be a bettef predictor of difficulty than either the

Cloze score or syllabic intensity.

Danielson, 1959

Danielson's (8) study in 1959 was designed to determine the
relationship between shorthand vocabulary and achievement in shorthand
dictation. She reported that shorthand vocabulary competency was signi-
ficantly related to shorthand dictation rate achievement. As students
achieved higher dictation rates from 60 to 130 words per minute, they
achieved higher vocabulary index levels.

After selecting 50 words from each 1,000-word level in Silverthorn's
(67) word list, Danielson developed six word-list tests of 250 words
each. The tests were dictated to 120 university-level students during a
two—semester period. Beginning in September, one test was given every
six weeks, and students were instructed to write the dictated words in
shorthand and transcribe them on the typewriter. The number of words
transcribed correctly was used as the vocabulary index.

Additionally, Danielson constructed 30 sets of business letters

using l.5 syllabic intensity. One set of letters was dictated each week
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at speeds ranging from 60 to 130 words per minute. Students were
required to pass three takes to establish their dictation rates.
Sighificant differences were found among high, middle, and low
'shorthand vocabulary groups. Results of the study seemed significant
since vocabulary competency wasAsignificantly related to shorthand dicta-
tion achievement, indicéting that shorthand vocabulary competeﬁcy |
increased as the rate of taking dictation increased. HoweVer,_Uthe (76)
questioned the equality of the tests since syllabic intensity had
previously been shown to be an inadequate measure of difficulty; and

therefore, all tests could not be considered of equal difficulty.

Crandall, 1960

Crandall (6, p. 67) assumed "that the actual frequency of words as
found by Silverthorn would serve as the basié for a good index of rela-
tive difficulty of words in shorthand dictation and transcription.” He
undertook to determine the average frequency of words used in shorthand
dictation materials as measured by the Silverthorn (67) high—-frequency
word count.

Crandall assumed that more frequently used words would be easier to
write and transcribe through repeated practice and that less frequently
used words would be harder since they had been written fewer times.
Crandall used Elsen's (13) results showing syllabic intensity and tran-
scription errors per student for six tests together with Silverthorn's
list. He computed a composite word frequency index for each letter
expecting a positive correlation between the frequency index and short-

hand errors. The study did not achieve the anticipated results.
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Surmising that the high frequency of a relatively few words
distorted the relationship of word frequency and transcription errors,
Crandall made a further analysis listing the number of the hundred
block in which a word appeared in Silverthorn's (67) study. In conclu- :
sion, Crandall reasoned:

When one recalls that the first one-hundred block contains
the words used in over 52 percent of business communication,

there arises the question as to the significance of an index

based on each hundred block (p. 68).

Crandall also explained that transcription errors were more
directly related to communication composed of infrequently used words.

He pointed out that ability to write less frequently used words was,

therefore, of major importance to learners.

Hillestad, 1960

With computer assistance, Hillestad.(23) researched the problem
of developing a multiple regression equation to predict the number of
errors students were likely to make in shorthand notes when recording a
dictation test. Two types of data were gathered on especially prepared
dictation material from which the regression equation was derived: (1)
chéracteristics in words, and (2) characteristics of shorthand symbols
for brief forms and their derivatives, blended sounds (nd, nt, md, mt,
ted, rd, 1ld, tem, and ten), vowel sounds (oo's, o's, and diphthongs),
terminal t's following k or s, plurals and past tenses, suffixes, and
prefixes.,

One hundred letters were written incorporating the above mentioned
variables. Each letter contained 160 words and was revised from an
actual business letter. Letters were dictated by teachers over a three-

month period at speeds students could write comfortably. All letters
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were randomly placed in blocks, and the blocks were randomly assigned to
eight high school fourth-semester classes writing Gregg Simplified. All
students took all letters (eliminating the effect of learning during the
testing period), and five papers were randomly selected from each of the
eight classeé td provide a sampie of 40 papers chécked for eaéh letter.
One error per word was counted. Errors werevnot couﬁted for placement on>
the line, size, proportion, or reversal of letters unless it changed the
letter.

Hillestad found a multiple correlation coefficient of .948 for the
relationship between 16 vériables and error scores. She then tested each
of the 16 variables for predictive ability; six variables remained sig-
nificant. A second equation employing only the six significant variables
had a multiple correlation coefficient of .943. Hence the six variables
seemed to predict shorthand errors (difficulty) nearly as well as thé
equation using all 16 variables.

Further analysis of R2, the proportion of total variance in number
of shorthand errors which may be attributed to the predictors, revealed
that two variables, syllables and vocabulary level index, accounted for
73.36 percent of the total variance in error scores. The amount of
criterion variance due to regression was 88.92 percent; therefore, 15.56
percent of the variance was contributed by the remaining four variables
(principles of the shorthand system).

Hillestad employed a third prediction equation, using only syllables
and vocabulary level index, to determine the'appropriate weights to
assign the two variables that contributed most to variance of errors.

She then substituted the variable entitled "words beyond 1,500 on the

Silverthorn list" for "vocabulary level index" and obtained a coefficient
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of .78 for the relationship between the two remaining variables.. She
concluded that the equation with only two variables adequately predicted
difficulty and was much easier to compute. |

Hillestad analyzed the number and kinds of errors in students'
shorthand notes and reaffirmed other findings. The variable "words be-
yond tﬁevfirst 1,500 on the Silverthorn list" contributed twice as much
tobvariability in number of errors as did the variable "syllabic inten-
sity.” Students had lower error scores on brief forms than words con-
structed'accordihg to principles of the system. As words became longer,
the error rate also increased.

She recommended that more attention be given to vocabulary level and
the number of words beyond the first 1,500 on Silverthorn's (67) list.
Results of the study indicated that the percentage of errors increased as
the frequency of occurrence of words decreased. Less than 15 percent of
the errors were made on the first 100 words of the Silverthorn list; five
times that percentage were made in the category 101-300. It was noted
that the percentage of errors increased from 3 to 6 percent with each -
word frequency category to a peak of 42 percent errors §n words ranking
beyond 5,050. ‘Hillestad also recommended automatization of a greater
number of the first 500 words on Silverthorn's list as well as more work
with brief forms and brief form derivatives.

Subsequent researchers pointed out possible problems in Hillestad's
research design (76) (49). No controls were applied to the speed of
dictation. The letters may not have been representative of business
correspondence, and only shorthand errors were considered. In selecting
a random sample of five papers from each school for each of the one

hundred letters, some students were included in the sample more than
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once; therefore, the error scores contained an undetermined amount of

dependence for each letter.

Farmer, 1961

Farmer (14) attempted to validate Hillestad'é (23) prediction equa-
tion in 1961}_ She tested the validity of the predictioﬁ of the diffi-
culty level of dictation materials made by the regression equation
against the criterion of students' transcription scores.‘ From the 100
letters used in ﬁillestad's study, Farmer selected 83 letters that had
approximately the same syllabic intensity as published dictation maté-
rials. For the equation, the number of words beyond the first 1,500 on
the Silverthorn (67) list and syllabic intensity were used as the best
predictors. The 83 letters were stratified into high, medium, and low
difficulty levels based on syllabic intensity and number of words beyond
the first 1,500, Two letters were selected from each category (a total
of six) and dictated at 60 words per minute to 96 students in six classes
of second-year Pitman shorthand.

An analysis of variance was used to test the mean number of tran-
scription errors among six classes and among three difficulty levels.
Farmer found a significant difference in the mean transcription error
scores on letters of three levels of difficulty. Letters classified as
difficult were significantly more difficult than either the medium or
easy classifications. The difficulﬁ, average, and easy classifications
had mean transcription error scores of 73.69, 44.19, and 47.06 respec—
tively. The difference in difficulty between medium and easy difficulty
levels was not significant. Farmer concluded that the formula had not

been successful in determining three levels of difficulty.
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Farmer discounted the conclﬁsions of her findingé and recommended
further research efforts to validate Hillestad's (23) formula. She cited
two reasons for her recommendation. First, Hillestad developed the for-
mula using Gregg Simplified, and the theory bf difficulty might not be a
valid predictor for othervsysfems. Second, lack of significanf differ-
ence between easy and medium letters may have been the.resglt of the
influence of one class in which the low-ability studenﬁs were assigned by
randpm choice to take easy letters and the best students were assigned to

take medium—difficulty letters.

Peterson, 1964

Peterson (53) attempted to validate Hillestad's (23) formula in
1964, Eight one-minute letters were constructed with 1.4 syllabic inten-
sity and the l.4 standard word held constant. The letters were composed

.of increasing numbers of words from Silverthorn's (67) list. The pro-
gression of.numbers of words from one letter to another was irregﬁlar and
has been described by Uthe (76, p. 42) as "a questionable technique.”
Peterson used transcription scores as the criterion variable and found
wide error variances within the three levels of difficulty. The coeffi-
cient of correlation for Y' and percent of error for the entire group was
too low for predictive purposes.

Based on the study findings, Peterson concluded that Hillestad's
formula was not entirely reliable. Uthe, however, suggested that the
study be viewed cautiously because of the irregular progression of words
in the letters, brevity of the letters, and lack of information about

similarity of classes in which the data were collected.
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Baggett, 1964

Baggett's (2) study was designed to validate Hillestad's formula.
Likewise, he used transcription errors as the criterion and attempted to
determine whether there were significant differences at the six levels of
difficulty predicted by Hillestad (23).

Six letters were selected from those used by Hillestad and arranged
in the predicted'order of increasing difficulty from 1 through 6. The
letters were dictated at 80 words per minute to 600 Gregg Simplified stu-
dents in seven fourfh—semester classes., Fifty transcripts were randomly
selected for analysis. The mean transcription errors for the papers
ranged from 2,31 to 8.65. There were differences in the scores; however,
the differences were not in the order expected when the Spearman rank-
order correlation coefficient technique was applied.

The final results ranked the six letters in an order of 2, 3, 4, 1,
6, 5, instead of the 1 through 6 order that Hillestad's formula pre-
dicted. Baggett offered possible explanations for the unexpected letter
order. The effect of class size may have affected results since the
sequence of difficulty found among letters was not the same for all
classes. -In addition, he suggested that other factors such as length of
sentence, series of words, order of words, and vocabulary level be

studied for effects on difficulty of shorthand dictation materials.

Mellinger, 1964

In 1964 Mellinger (45) challenged the assumption that syllabic
intensity of a word indicates whether that word is easy or hard for

shorthand instruction purposes. He proposed a word frequency index to
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determine copy difficulty. In an attempt to deterﬁine whéther the 1.4
measure is in féct reliable, Mellingerb(44) analyzed Silverthorn's (67)
word frequency list (300,000 running words of business correspondence
. appearing in 2,039 different pieces of written business communication
representing 15 business categories in 41 states).

Results showed that the average syllabic intensity of all 300,000
" words is 1.56 and that the average is 2.2 when the first 200 words are
eliminated. In his call for a new measure of copy difficulty, Mellinger
(44) stated:

It may be‘necéssar&, in the light of the findings of this

study, to reconsider the widely held idea that syllabic inten-

sity is by and large a yardstick of vocabulary difficulty, and

to substitute a word-frequency criterion (p. 10).

Mellinger (44) further pointed out that students could not write
low-frequency words with the same syllabic intensity as fast as those

with high frequency. For example, monosyllabic words such as "in," "of,”

and "to" are written with high frequency and ease. However, monosyllabic

"o .

words such as "axe, prune,” and "realm” are written with low frequency
and greater difficulty. A word frequency measure recognizes that
differences in words may affect recording difficulty/ease whereas the
syllabic intensity measure assumes all monosyllabic words are equal in
difficulty.

In a subsequent article, Mellinger (45) proposed that use of a word
frequency index need not be complicated. Returning to knowledge gleaned
from the Silverthorn study, he reiterated that the 200 most frequently
used words on the list account for 60 percent of the 300,000 words. His

blueprint for a word frequency index included: classifying as "average"”

those letters with 60 to 69 percent of their words from the first 200
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words; classifying letters with less than 60 percent of their words from
the first 200 words as "difficult"; and classifying letters with 70
percent or more of the first 200 words as "easy."

Concurring with Crandall (6), Hillestad (23), and others, Mellinger
(45) advocated more eﬁphasis.on infrequently occurring words,‘wofds

beyond 200 on the Silverthorn (67) list.
Uthe, 1966

In view of attempts by Farmer (14), Peterson (53), and Baggett (2)
to validate Hillestad's (23) formula when carried through to the tran-
scription phase, Uthe (76) attempted to develop a new formula that would
consistently predict the difficulty level of dictation material used in
learning and testing situations., The problem was to develop a multiple
regression equation to predict the number of errors students would likely
make in shorthand notes when recording dictation tests. She also sought
to identify those principles of Gregg Shorthand (Diamond Jubilee Series)
that caused the most recording difficulty.

Using the newly revised Gregg Diamond Jubilee Series system, a dif-
ferent statistical design than Hillestad, and 35 variables (16 used by
Hillestad plus others mentioned by previous researchers), Uthe arrived at
a multiple regression formula for predicting copy difficulty. Two types
of variables were used: characteristics of dictation materials and char-
acteristics of the shorthand systém. Dictation-material characteristics
investigated were as follows:

Syllabic intensity

Vocabulary level

Brief forms in the 1-100 vocabulary level

Constructed words in the 1-100 vocabulary level
Words in the 1-100 vocabulary level
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Words in the 1-500 vocabulary level
Words in the 501-1,500 vocabulary level
Words beyond the 1,501 vocabulary level
One-syllable words
Two—-syllable words
Three-syllable words
Four—- to six-syllable words
Punctuation marks
Sentence length

- Typing stroke intensity (Uthe, p. 116)

Characteristics related to the shorthand system included the following:

Shorthand stroke intemnsity in brief forms
Shorthand stroke intensity in brief form derivatives
Shorthand stroke intensity in constructed words
Shorthand stroke intensity

Brief forms

Brief form derivatives

Blends

00 hook

0 hook

Plurals

Blend-past tense combinations

Past tense (t or d only)

All past tenses

Disjoined endings

Joined endings

Disjoined beginnings

Joined beginnings

Diphthongs

Word beginnings

Word endings (Uthe, p. 116)

Twenty—-five groups of fourth-semester high school students recorded
at 80 words per minute four randomly assigned letters selected ffom the
100 letters developed by Hillestad (23). All students also recorded
three common letters. The 35 mentioned variables were used in a stepwise
regression computer program to identify the best predictor(s) of error
scores at the .95 level of probability. Variables that remained at the
+95 level were used in a correlation and multiple linear regression
computer program to find the cofrelation coefficient of the variables to
error scores, the weighted regression coefficient, and predicted error

scores.
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The selected predictors included brief forms, word endings, and
words beyond the first 1,500 on Silverthorn's (67) list. They were
combined in an equation. The correlation between the variables and word
error scores was .76, and the multiple coefficient of determination was
. +58. By using standard deviations above and below predicted word errors,

Uthe established difficulty categories of "easy, average,” and "hard.”
"Six letters were selected to validate the equation, and the letters
were administered to all students in four classes in one school. The
equation successfully predicted the rank order of the letters. As a
result of the procedures used for the study, Uthe (76, p. 118) developed

a method of adjusting the equation for differences in students' abili-

ties. The scale for classifying dictation material is shown below:

Number of Errors Difficulty Level
0- 7,11 Extremely Easy
7.12 - 15.49 Very Easy
15.50 - 23,87 Easy
23.88 - 32.25 Average (low)
32,26 - 40.63 Average (high)
40.64 - 49,01 Difficult
49,02 - 57.39 Very Difficult
57.40 - + Extremely Difficult

In her procedures for classifying materials, Uthe noted tﬁat the
scale determined thé difficulty level for students of average ability
writing at 80 words per minute and suggested adjustment of one standard
deviation above and below to accommodate differences in ability or speed.
In conclusion of her study, Uthe stated: "The regression equation for
predicting errors is valid for use in classifying dictation materials

into easy, average, and difficult levels of difficulty” (p. 119).
Meyer, 1967

A major purpose of Meyer's (46) study was to validate the formula
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developed by Uthe (76) for determining the difficulty of shorthand dicta-
tion materials. The procedures of the study included the selection of
twelve letters from the 100 developed by Hillestad (23) and later used by
Uthe in developing her formula. Four letters were classified as "gasy,"
four as "medium" difficulty, and,foﬁr as "difficult."” The letters were
recorded on tapes for dictation to fourth-semester high schooi students.
Analysis of variance on the transcript errors showed no significant dif-
ference in thékgroups, but there were significant differences on the
twelve letters and on the three levels of difficulty. Significant dif-
ferences were also found within each level of difficulty.

Scheffe' test comparisons of mean transcript error scores for the
twelve letters did not show a distinct divisiqn into three levels of dif-
ficulty. Meyer, therefore, concluded that her effort to vali&ate Uthe's
formula (using transcription errors scores) was inconclusive,vother than
being able to identify general categories of "extremely easy" and
"extremely hard.” However, she did identify some residual factors that
might contribute to copy difficulty. These included awkward sentence
wording, extremely high syllabic intensity, possible curvilinear rela-
tionship of syllabic intensity and difficulty, and subject matter of
interest to students.

Meyer recommended further study to identify factors that make dicta-
tion materialvdifficult and that further attempts use published classroom
materials rather than specially written letters covering specific

principles.

Boggess, 1970

An experiment was conducted during the school year 1969-70 by
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Boggess (4) for the purpose of comparing the achievement éf shorthand
students who had been given practice dictation of varying levels of
difficulty. One objective of the study was to contribute to a méans of
developing in shorthand students the ability to record and t;anscribe
dictation materials at all levels of difficulty.

Four student groups were given four kinds of dictation. One group
was given easy dictation; one, average; one, difficult; and one, a pro-
gression of easy to difficult. Levels of copy difficulty were estab-
lished by a measﬁfe of vocabulary level (word frequency) based on
Silvefthorn's (67) study. Three taped pretests (one easy, one average,
and one difficult) were given to 200 randomly selected high schéol stu-
dents. Analysis of the mean pretest scores showed no significant differ-
ences at the .0l level, leading to the conlcusién that shorthand skill
level among the groups was equal. However, it was concluded that the
pretests, even though determined by the same measure of difficulty as the
experiment material, were too similar to warrant calling them easy, aver—
age, and difficult. Boggess reasoned that this was either because the
measure of difficulty (word frequency) was not reliable for measuring
copy difficulty or because the percentage of low-frequency words used in
each category was not sufficiently discriminating.

Posttest results identified two levels of difficulty. Therefore,
the mean increases of the posttests over.the pretests were analyzed. No
statistically significant differences at the .0l level were found among
any of the groups relative to increases on the posttests from the pre-
tests. The conclusion was reached that the difficulty level of the prac-
tice material had little impact on the ability to record and transcribe

dictation of all levels of difficulty. Boggess questioned the results
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of the study and remarked that the measure chosen to determine difficulty
of shorthand dictation materials was not consistent, and therefore, it

was not reliable.

Mickelsen, 1970

The purpose of Mickelsen's (47) research in 1970 was to study the
relationship between word frequency and difficulty of shorthand dictatiop
materials. Areas of investigation were the relationship between (1) the
mean number of transcription errors in the shorthand transcript and three
selected high-frequency word indices (independent variables); (2) word
frequency levels based on 500-word blocks and transcription errors at
those leveis; and (3) length of words as measured by syllable count and
transcription errors. The study sought to determine whether an index of
word frequency could be used as a single determinant of difficulty of
shorthand testing materials.

Three specially constructed dictation tests were administered to 117
high school students enrolled in fourth-semester classes. Students in
the study samﬁle were recording 80 words per minute., An analysis of
variapce (treatments x subjects) technique was used to test the raw error
mean scores for significant differences, and Dunn's "c" test was employed
for making multiple comparisons. The analyses indicated significant dif-
ferences among the means and between every possible pair of means.

Analysis of errors by word level in the combined tests revealed an
‘inverse relationship between vocabulary level and transcription errors.
As vocabulary level decreased in frequency, the error rate increased. In
addition, Mickelsen concluded that the indices of high-frequency words

used in the study were highly successful in determining three distinct
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difficulty levels and that familiarity of vocabulary appeared to be a
significant factor in measuring difficulty of stenographic dictation
materials.

Since transcription errors were directly related to vocabulary.
level, Mickelsen suggested that vocabulary level might be used as a
single determinant in assessing the difficulty of dictation materials for
tranécription pu:péses. Considering the results of the study, he also
suggested that syllabic intensity was an inadequate measure of dictation

test difficulty.

Henshall, 1971

A 1971 study by Henshall (21) also dealt with the copy difficulty
problem. The purpose was to determine whether one or a combination of
adult readability forﬁulas could predict difficulty when applied to
shorthand dictation materials. The research question was whether exist-
ing readability formulas could be used in combination to produce a method
of prediction more accurate or more easily'applied than the Uthe (76)
shorthand formula. |

.Seventy—one transéripis using Gregg Shorthand (Diamond Jubilee
Series) provided data for the study. Henshall used Uthe's formula and
selected 15 of Hillestad's (23) 100 letters (covering the five diffi-
culty levels identified by Uthe). The letters were taped at 80 words
per minute and administered as five tests. Subjects for the study were
enrolled in twelve college sections of beginning, intermediate, and
advanced shorthand. Simple, multiple, and partial coefficients of corre-

lation were computed to determine the validity of the formulas.
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No one readability measure produced a simple correlation coefficient
equal or superior to Uthe's (76) measure. However, all combinations of
the formulas‘were significantly predictive; and a combination of the
Gunning-Fog and Farr-Jenkins-Patterson formulas produced an r of .81 éom—
pared to an r of .94 for Uthe's predictive formula. Uthe's formula was
recognized as a better predictor when considering order of difficulty
rather than specific error scores.

‘Henshall measured the practicability of the formula (ease of scor-
ing) by asking 40 prospective sﬁorthand teachers and members of aﬁ under—-
graduate professional organization to apply the five formulaé to each of
three test letters. Comparison of the time required was used as the
basis for determining ease of application, and an analysis of variance
was used to determine significance of variances. Henshall concluded that
readability formulas produced significantly superior results in terms of
accuracy and that the time required was less for the readability formulas

in each case.

Henrie, 1971

By 1971, several researchers had advocated determinants of copy dif-
ficulty and had developed a variety of formulas for predicting the diffi-
culty of dictation materials. However, efforts to validate the formulas
were not generally successful. The‘primary purpose of Henrie's (20)
study was to analyze and compare four different shorthand difficulty
level prediction formulas to determine which one was most valid.

The shorthand difficulty level prediction formulas devised by
Hillestad (23), Mellinger (45), Uthe (76), and the syllabic intensity

prediction formula used by Zoubek (83) were compared against the mean
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word-error score, against each other prediction formula, and against each
prediction formula itself., Comparisons were made by using statistical
treatment formulas such as analysis of variance for fepeated measures and
for comparisons between means, the Pearson product-moment éorrelation for
raw scores, the split-half reliability formula, and a t—teéf for testing
the significance of éorfelation coefficients. |

Results indicated that the four formulas did not agree in predic-
tions of the difficulty of letters used. A comparison of predicition
formulas against'the criterion mean word-error score revealed that
Hillestad's (23) prediction formula obtained the most significant corre-
lation at the .0l level and that Uthe's (76) prediction formula was next
high with a non-significant correlation. Tests for reliability disclose&
that the Hillestad, Mellinger (45), and ﬂthe'prediction formulas were
significant at the .0l level. The Hillestad prediction formula showed
the greatest relationship (though not sigﬁificant until reaching the .15
level) when the prediction formulas were compared with the sequence of
letters as listed by the syllabic prediction formula.

According to the statistical evidence resulting from this study,
Hillestad's shorthand difficulty prediction formula was considered the
most valid and the most reliable of the four prediction formulas investi-
gated. The evidence further indicated that the syllabic intensity and
the Mellinger prediction formulas were the easiest prediction formulas to
caiculate.

In the recommendations, Henrie noted that more research was needed
in the area of word frequency levels because of the vast difference
between the prediction.formula using the most frequently used words and

the prediction formula using the words beyond the first 1,500 words.
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Wedell, 1972

Based on increasing evidence that word frequency might be a more
accurate determinant of copy difficulty than other factors, Wedell (78)
conducted a study in 1972 to determine the relationship of syilabic
intensity, word frequency, and shorthand stroke intensity fo the &iffi-.
.culty of shorthand dictation materials. |

Two business letters served as dictation tests. The letters.con—
‘tained 240 standard words each and a similar vocabulary. The controlled
factors were: syllabic intensity, 1.5 to 1.55; word frequency, same per-
centages of words for groupings found in the Perry (52) study; and short-
hand stroke intensity. Vocabulary and syllabic intensity were controlled
at the same level in each letter, and word frequency and shorthand stroke
intensity were varied.

The sample included 206 post—secondary students in Gregg Diamond
Jubilee Series shorthand classes. Participants could record dictation at
speeds ranging between 80 and 100 words per minute. The minimum rate was
80 words per minute while no one could write above 100 words per minute
with 95 percent transcription accuracy. Total errors were recorded on
computer cards. The errors included the total on each of the two test
letters and scores calculated as a mean error per word throughout the 17
variables (five syllabic variables, five word frequency variables, and
seven shorthand stroke variables) were recorded on computer data cards.

Analysis of the mean errors per word was made within each of the
three sets of variables using an analysis of variancé program. The mean
errors per word showed that the number of errors generally increased as
the number of syllables per word increased, and the errors per word

increased as the usage of the word decreased. Wedell also reported
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positive correlations ranging from .44 to .68 for factors of syllabic
intensity, word frequency, and shorthand stroke intensity. A Setwise
Multiple Regression revealed that the highest correlation in errors
between letters existed in variables of shorthand stques.

Shorthand stroke intensity was identified as. a factor in determining
difficulty of shorthand dictation materials. In addition, Wedell con-
cluded that neither syllabic intensity nor word frequency should be used
as single measures in determining shorthand dictatioﬁ material diffi-
culty. He did note, however, that as the frequency of ﬁord usage
decreased, the mean error per word increased.

Wedell recommended that consideration should be given to including a
table for each dictation test indicating the percentage of words in each
syllable classification, each word frequency‘group, and each shorthand
stroke classification. He further recommended that computation should be
made within each minute of dictation to insure uniformity throughout the

dictation material.

Pullis, 1974-75

Pullis' (56, 57) interest in copy difficulty research wés evidenced
by his completion of two independent studies dealing with shorthand
dictation material difficulty. In the first study he sought to determine
whether the controlled combination of high-frequency words, average word
length, and syllabic intensity could be used to accurately measure
-shorthand dictation material difficulty when transcription errors were
used as the criterion measure.

Methods of the studj included selection of three five-minute tests

of exactly 700 syllables. The tests were selected from among 60 tests
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iﬁcluded‘in three published speed dictation textbooks.. Further, the
tests were selected on the basis of divergence within three established
control categories (syllabic intensity, average word length as measured
by typéwriting strokes, and the percentage of high-frequency words as
measured by the number of words occurring within the most frgquently used
1,500 words). Syllabic inteqsity of the three letters was 1.31, 1.43,
and 1;54; average word length was 5,01, 5.37, and 5.80; and the higﬁ—
frequency word index was 91.47, 86.65, and 83.51 percent.

The tests were administered at a rate of 100 standard words per
minute to 32 college-level transcription students during three consecu—
tive days. The Latin Square design for ordering was used, and students
were randomly placed in three classrooms (one—third received Test I, II,
or III on either the first, second, or third day). The difficulty of the
tests was measured by the number of shorthand transcription errors com—
mitted. Paired t-tests were used to test for differences between each
combination of the three sets of takes.

If the tests had been categorizéd into relative ranks by the triple
control used to describe typewriting difficulty, Pullis (57) would have
ranked Test I as easy, Test II as average, and Test III as difficult.
Based on the actual error scores, however, Test I was difficult, Test II
was eésy, and Test III was average. With the t-test for paired differ-
ences, there was a statistically significant difference at the .0l level
between Tests I and II, with Test II being significantly easier.

Pullis (57) concluded that the combination of vari;bles frequently
used in classifying typewriting materials into relative levels of diffi-
culty does not accurately measure the difficulty of shorthand dictation

materials. Moreover, he identified significant and appreciable
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differences in difficulty levels among takes marked at the same rafe
within published speed dictation textbooks.

A similar research design was used for the second independent study.
Pullis (56) sought to determine if published dictation materials contain-
ing approximately the same syllabic intensities and high-frequency words
were of comparable difficulty when shorthand transcription errors were
the criterion difficulty measure.

Threé five-minute fests of exactly 700 syllables were selected from
one published speed dictation textbook. The tests were selected on the
basis of similarities on the two control categories of syllabic intensity
and percentage of high-frequency words from the first 1,500 words in
Perry's (52) business vocabulary. Test I had a syllabic intensity of 1.5
and a high-frequency word index of 85 percent; Test II had a 1.51 sylla-
bic intensity and an 80 percent high-frequency word index; and Test III
had a 1.52 syllabic intensity and a high-frequency word index of 82 per-
cent. The Latin Square design for analysis of variance was used to order
the arrangement of the tests.

Considering the equality of the test in termé of syllabic intensity
and percentage of high—frequency words, Pullis (56) assumed that stu-
dents' performances would be comparable. However, Test I had a mean
number of shorthand transcription errors of 15; Test ;I, 32; and Test
III, 41. With paired t-tests, statistically significant differences at
the .0l level were found between Test I and Test II and between Test I
and Test III.

In summary of the two studies, Pullis (56, 57) cautioned that takes

composed of typical dictation and controlled on the basis of syllabic
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intensity and percent of high-frequency words are not necessarily of

comparable difficulty.

Nickerson, 1977

Nickerson (49)lalso attempted to measure the difficulty of published
dictation materials. One purpose.of this study was to determine whether
a relationship exists between frequency'of occurrence of words as meas-
ured by a business vocabulary index and difficulty of published shorthand
dictation materials. She also wanted to learn the extent to which con-
temporary business vocabulary was used in selected five-minute dictation
materials published by Gregg and whether a significant difference in dif-
ficulty would be evident in those takes when measured by number of tran-
scription errors.

To establish proposed levels of difficuity of shorthand dictation
materials, Nickerson developed a business vocabulary index based on
Perry's (52) list of 5,000 most frequently occurring words in business
correspondence. She assuﬁed that frequently encountered words are
automatized through frequent use and are the easiest for shorthand
writers to transcribe. Eighteen five-minute takes were administered to
41 college students over a nine-week period. Transcription error scores
from 738 takes were tested for variability, and a mixed model analysis of
variance was used to determine the influence of three factors (diffi-
culty, cycle, and students) on the variability among transcription
errors.

Nickerson weighted each word from Perry's list by its corresponding
frequency and arrived at an index of 183.37 for the list. The vocabulary

index, as devised and tested,bfailed to identify three distinctly
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different levels of difficulty in published materials; however, the hard
level did differ significantly from both the average and the easy levels.
Nickerson concluded that published dictation materials are not of
comparable difficulty, and she remarked:

« « o it is reasonable to conclude that some device or methodo-

logy should be developed which will provide a more reliable

“basis for assessing relative difficulty than the syllabic

intensity measure. It is apparent that students' performance

on a given take 1s to a large extent a measure of the degree of

difficulty of the particular take (p. 93).

Nickerson (49) also commented that 35 percent of the 60 dictation
takes contained vocabulary distributions which did vary significantly
from the distributions of words common to business communication. She,
therefore, recommended further research to find means for determining
difficulty levels for shorthand dictation copy and suggested additional
research with published materials and variables such as syllabic inten-
sity and the percentages of words within word frequency groups. As a
caution to teachers, Nickerson concluded: "the dictation achievement

attained by their students is to a large extent a selective determination

of the copy difficulty of the published dictation materials” (p. 94).

Thomason, 1979

The study by Thomason (70) in 1979 skillfully incorporéted much of
the copy difficulty knowledge gained through previous research and was
undertaken to determine the effect of word freéuency on copy difficulty
for shorthand testing materials. To achieve this goal, two three-minute
dictation tests with equivalent percentages of words from seven word
groups in the Perry (52) list were written at each of three different
levels of difficulty (easy, average, and hard). The average-level tests

were developed using the percentages of word occurrence found by Perry.
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The two easy-level tests had approximately 15 percent mbre.high—frequéncy
words; the two hard-level tests had approximately 15 percent fewer high-
frequency words;‘ Each of the easy and hard tests were developed with
corresponding increases and decréases in the percentages of low-frequency
words.

The intricately constructe@ letters were also controlled for other
factors identified as possible determinants of copy difficulty. The fac-
tors included: percentages of brief forms (44.73 percent per test),
brief form derivatives (3.16 percent per test), a constant 1.5 syllabic
intensity, the number of different words (range of 148 to 155), and thé
number of actual words (constant 240 words for all tests). Each one-
minute segment of dictation was confrolled as well as each three-minute
test. The tests were tape recorded at 80 words per minute and adminis-
tered in randomized order to 106 post-secondary Gregg Shorthand (Diamond
Jubilee Series) students in eight classes.

To determine whether the two tests at each of the three difficulty
levels were equivalent, a two—way analysis of variance was performed for
each of the eight classes using raw mean transcription error scores.
Twenty—three of the twenty-four tests had significant F values at the .0l
level. Statistical analyses ihferred that the two tests at each level
were equal in difficulty. Following the completion of additional statis-
tical procedures (weighted least squares analysis and Z score calcula-
tions), Thomason concluded that the differences in difficulty of the
fhree levels of tests were significant.

This study made an important contribution to the knowledge of copy
difficulty. Based on the data obtained, Thomason was able to draw

two major conclusions:
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1. It is possible to develop shorthand dictation tests of com—
parable difficulty by using similar percentages of words
from specified frequency categories in the Perry list while
holding brief forms, brief form derivatives, syllabic
intensity, number of actual words, and number of different

_ words constant (p. 86).

2. The difficulty of copy used for shorthand dictation tests
can be significantly changed by increasing or decreasing
the percentages of words in the various frequency cate—
gories by approximately 15 percent while holding brief

forms, brief form derivatives, syllabic intensity, number
of actual words, and number of different words constant

(p. 87).
As a result of her findings, Thomason recommended that a study be
conducted to determine whether a variation of less than 15 percent in the

Perry (52) word frequency categories would produce results similar to

those of her study.
Summary

Progress in the development of means for predicting difficulty
levels of shorthand dictation material has advanced slowly even though
researchers have identified and investigated numerous féctors related to
copy difficulty during.the past fifty years.

In attempts to identify criteria and develop valid and reliable
means for measuring difficulty of dictation material, researchers took
several approaches. Some studies investigated only one factor while
others dealt with a combination of factors. Characteristics of shorthand
systems (Gregg Simplified, Gregg Diamond Jubilee Series, Pitman, and
Thomas Natural) were examined along with characteristics of dictation
materials. Researchers analyzed shorthand notes, typewritten tran-
scripts, and combinations of both. Some researchers constructed test
instruments using exacting formulas; others used published materials.

Subject were tested at varying recording skill levels from 50 to 130
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words per minute. The development of two major regression formulas
provoked additional copy difficulty research; however, subsequent efforts
to validate the formulas generally were unsuccessful.

The long—accepted 1.4 syllabic intensity measure of copy difficulty
has become a debatable issue among some researchers. Most research indi-
cated that syllabic intensity, as a single factor, islan inadeqﬁate mea-
sure of copy difficulty and that the 1.4 standard word figure is too low
for contemborary correspondence. Other factors that pfoduced unsuccess-—
ful results include the effect of sentence length, shorthand charécter
count, shorthand word count, actﬁal word count, average word length, the
Cloze formula, readability formulas, punctuation marks, typing stroke
intensity, and various components of shorthand systems. The shorthand
stroke factor produced mixed results.

The terms vocabulary level and word frequency index are repeatedly
mentioned in shorthand literature, and some researchers now believe that
vocabulary may be a determinant of copy difficulty. Using word frequency
factors, a number of studies investigated approaches to the problem and
provided results which substantiated fhe belief that additional research
is needed to confirm the effects of word frequency on copy difficulty.
According to some researchers, high-frequency words are more predictive
of difficulty levels; others proposed that words beyond certain word
groups, low-frequency words, are better predictors. Recent evidence
tends to support the premise that low-frequency words have the greatest
impact on copy difficulty.

To date, researchers have not resolved the problem of identifying

means for determining difficulty levels of shorthand dictation materials.



The lack of valid, reliable dictation materials continues to affect the

performances of students, teachers, and researchers.
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CHAPTER III
PROCEDURES FOR COLLECTING AND TREATING DATA
Introduction

The problem of this study was to further identify criteria that
could be used to develop shorthand dictation maté;ials of predictable
difficulty levels. Six hypotheses were tested to answér two major
research questions. First, could difficulty levels be significantly
changed by increasing or decreasing percentages of words in seven cate-
gories of the Perry (52) list; and second, could comparable dictation
tests be written at given difficulty levels by using similar percentages
of words from seven word frequency categories while holding constant the
percentage of brief forms and brief form derivatives, syllabic intensity,
number of actual words, and number of different words. An account of the
procedures applied to collect and treat the data used to test the
hypotheses is presented in the following sections:

1, Development of Test Instruments

2, Seiection of Subjects

3. Administration of Test Instruments

4, Evaluation of Results

5. Analysis of Data

53
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Development of Test Instruments

Word Frequency Percehtages

To test hypotheses associated with the first research question, dic-
tation takes were developed using three difficulty levels—-—-easy, average,
and hard. Based on the assumption that the percentages of total word
occurrence in the Perry (52) list are representative of typical business
correspondence, the percentages indicated by Perry's study were used to
construct average-level takes. The percentages of occurrence for seven
word frequency categories in the Perry list were then increased 10 per-
cent to establish percentages for easy-level takes and decreased 10 per—
cent to establish percentages for construction of hard-level takes. As a
result of increasing the percentages, 10 percent more high—frequency and
common words were used in easy-level takes than in average—level takes;
hard-level takes contained 10 percent fewer high-frequency and common
words.

The 10 percent variance figure was arbitrarily determined. In a
study of the effect of word frequency on copy difficulty, Thomason (70)
concluded that it is possible to develop tests of comparable difficulty
by using similar percentages of words from specified frequency categories
in the Perry list and that difficulty of tests can be significantly
changed by increasing or decreasing percentages of words in various fre-
quency categories by approximately 15 percent. Those findings made a
significant contribution to the knowledge of copy difficulty of shorthand
dictation materials by showing that varying the vocabulary proportions 15
percent makes a difference. However, Thomason's study also defined a

need for additional research to determine whether variations of less than
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15 percent in word frequency categories could affect copy difficulty.
Thevchoice of a 10 percent variénce from Perry's word oeeurrencé percen-
tages seemed logical because it allowed all words in easy-level tests to
be within the first 2,500 occurring words.

In order to test hypotheses associated with the second research
question, two dictation tests with similar percentages of words were

‘developed at each of three difficulty levels (easy, average, and hard).'
The six tests were written explicitly for this study and maintained con-
tent validity by.dealing with business subjects and/or issues.

Words in the Perry (52) list were separated into seven major cate-
gories with words from 1-100 in Category 1, words from 101—500 in Cate-
gory 2, words from 501-1,000 in Category 3, words from 1,001-1,500 in
Category 4, words from 1,501—2,500 in Category 5, words from 2,501-5,000
in Category 6, and words over 5,000 in Category 7.

Perry's corresponding percentage of total word occurrence was listed
beside each of the seven categories. Those percentages were used as
criteria for construction of two tests of average difficulty.

When converﬁing Perry's percentages of total word occurrence
(criteria for constructing average-level tests) to percentages to be used
for constructing easy- and hard-level tests, precaution was taken to
insure that changes in percentages would be proportionately distributed
throughout all word categories. Computations were based on the percen-
tage of increase from one word group to another. First, the percent of
increase from one word group to another was calculated. For example,
Perry indicated that the percent of total occurrence for word group 100
was 53.43 and 71.93 for word group 500. The percent of increase between

the two groups is 18.5. Second, 10 percent of each percent of increase
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amount was computed (18.5 x .10 = 1.85), and those amounts were either

added to or subtracted from the percent of increase from one word

group to another (18.5 + 1.85 = 20.35 for easy takes and 18.5 - 1.85 =

16.65'for_hard takes) to arrive at the percentage of increase for easy-
level tests and the perééntage of decrease for hard-levél tests.

The seven word categories and corresponding percentages for easy,
average, and hard difficulty levels are presented in Table I. As a
result of increasing the average percentages by 10 percent, a natural
breaking point for easy-level tests occurred at the end of Category 5
since 100 percent of the words fell within the 1-2,500 word frequency
group. Decreasing the first six average categories by 10 percent for
hard-level tests resulted in an 86.7 cumulative percentage for the word
frequenéy group 1-5,000, Therefore, 13.3 percent of the words in hard-
level tests were from beyond the 5,000 occurring words as listed by Perry
(52).

The independent experimental variable, word frequency, was isolated
to the extent possible by holding constant five other factors that might
affect the difficulty of dictation materials. Factors held constant
were: brief forms, brief form derivatives, syllabic intensity, number of

actual words per test, and number of different words per test.

Brief Forms and Brief Form Derivatives

Brief forms and brief form derivatives were held constant for all
six tests sincé previous research by Hillestad (23), Pullis (56), Uthe
(76), and Patrick (51) indicated that tests with high concentrations of
brief forms are easier than average. Reese and Smith (63) further indi-

cated that brief forms and brief form derivatives comprise 44.73 percent



TABLE I

PERCENT OF INCREASE FOR WORDS IN EACH
DIFFICULTY LEVEL

Easy Average Hard »

Cumulative % of Cunulative 7% of Cumulative % of
Category Word Group Percent Increase Percent Increase Percent Increase
1 1-100 58.773 58,77 53.43 53.43 48,087 48.087

2 101-500 79.123 20.35 71.93 18.5 64.737 16.65
3 501-1,000 88.726 ‘ 9.603 80.66 8.73 72.594 7.857
4 1,001-1,500 94,138 5.412 85.58 4,92 77.022 4,428
5 1,501-2,500 100.089 5.951 1 90.99 5.41 81.891 4,869
6 2,501-5,000 96.35 5.36 : 86.715 4.824
7 Over 5,000 100.00 3.65 ~100.00 13.285

100.089 100.00 100.00

Note: Some totals may slightly exceed 100 pefcent because of rounding.

LS
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and 3.16 percent respectively of average busiﬁess correspondenge. Those
percentages were used to compute the number of brief forms and deriva-
tives allowéd within each one-minute segment of the tests, and they were
held constant throughout all three minutes of each test. The percentage
of brief forms and brief form derivatives were not varied with the diffi-
culty levels.

Table II contains the results 6f‘computations to determine the num—
ber of words and range allowed for brief forms and brief form derivatives
in one- and three-minute segments of the six study testé. Each one-
minute segment was comprised of 80 actual words, and each three-minute

test contained a total of 240 actual words.

TABLE II1

NUMBER OF WORDS AND RANGE ALLOWED FOR BRIEF FORMS
AND BRIEF FORM DERIVATIVES IN ONE— AND THREE-
MINUTE SEGMENTS OF THE SIX STUDY TESTS

Brief Form
Brief Forms Derivatives

: Number Number
Total Words of Words Range = of Words Range

80 words 35.78  34-38 2.53 2-3

240 words 107.35 102-113 7.58 7-8
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Syllabic Intensity

A number of studies found syllabic intensity to be an inadequate
measure oficbpy difficulty. However, syllabic intensity is stil;
indicated on some dictation material, and it is frequently mentioned in
shorthand literature. For these reasons,‘syllabic intensity was included
among the controlled factors that might affect copy difficulty.

Syllabic intensity of dictation material is a debatable issue among

some business educators, and suggestions range from the traditional 1.4
to 1.65 as recommended by Perry (52). Thomason (70, p. 57) explained,
"e o o it is generally'agreed that 1.4 is too.low; and many teachers feel
that copy with a syllabic intensity of 1.65 is too difficult.” Thomason
also felt a jump from the familiar 1.4 to a higher syllabic intensity of
1.6 or more might affect students' performances on her tests.

A distinction should be made between syllabic intensity and standard
word as the terms are used in this study. Syllabic intensity, a descrip-
tion of dictation material, is the total syllables in a passage divided
by the number of actual words; and standard word may be defined as an
artificial device used to pace dictation.

As recommended by Wedell (78), West (81), Mellinger (45), and
Thomason (70), a compromise of 1.5 syllabic intensity was selected for
tests developed>for this study. All six test instruments were written
with a precise 1.5 syllabic intensity, and each test contained 240 actual
words. Each one-minute segment contained 120 syllables (80 words x 1.5);
each three-minute test had 360 syllables (240 words x 1.5). Furthermore,
the dictation was paced by a 1.5 standard word. Hence, the study tests
were longer (contained more syllables) than regular three-minute takes at

80 words per minute. Regular 80 words per—minute takes have 336
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syllables (240 words x 1.4) rathér'than the 360 syllables of dictation
material paced with 1.5 as the standard word. Therefore, the actual dic-
tation rate for the study tests was approximately 85 words per minute in
terms of a l.4 standard word. The decision to use 1.5 syllables to
represent a standard shorthand word facilitated comparison of findings of

this study with findings of Thomason's study.

Number of Actual Words and Different Words

The number of actual words and the number of differeﬁt words were
also controlled during the development of the six study tests. These
factors have been alluded to in shorthand literature és variables which
may have an impact on copy difficulty'because of the potential effect on
the number of errors possible in each take. Dictation copy with many
different words or a greater number of total words may generate more
errors than copy with a constant number of different words and actual
words. Therefore, each one-minute segment of the six tests consisted of
80 actual words, and each three-minute test had a constant 240 actual
words.

In order to determine the number of different words in each test,
the copy was keypunched on computer cards with one word per card. The
words from each test were alphabetically sorted by word on the sorter,
and a manual count was made of all different words within each test. The
six tests contained approximately the same number of different words. A
predeternined 5 percent variance range was accepted, however. The allow-
able variance in total number of different words among all six tests was

twelve words. Table III shows that both easy-level tests and both hard-



61

level tests had the same number of different words while avefage—level

tests had a variance of five different words.

TABLE III

NUMBER OF DIFFERENT WORDS FOR EACH OF SIX STUDY TESTS

Difficulty
Level Number of Different Words
Easy, Version One g 143
Easy, Version Two 143
Average, Version One ‘ 149
Average, Version Two | 144
Hard, Version One | 155
Hard, Verson Two 155

Internal Consistency of the Tests

Effort was made to maintain internal consistency of the tests by
having each one-minute segment of each three-minute test comparable to
both of the other two minutes in terms of percentages of words in each
frequency category and other controlled factors. Specifically, all
controls for word frequency percentages, brief forms, brief form deri-
vatives, syllabic intensity and number of actual words were employed dur-

ing development of each one-minute test segment as well as the complete
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three-minute dictation test., All six three-minute tests contained
approximately the same number of different words.

In conformity with the Perry study and the Thomason study, digital
numbers énd pfoper names were not used in tests. Guidelines for
counting hyphenated and coméound words.were also followed. " Salutations
"gnd complimentary closes wefe included in the word counts.

A form (Appendix A) was used to record and tabulate (1) the numbér
of words required and/or used in each word frequency category,.(Z) the
number of brief forms and brief form derivatives, and (3) the number of
actual words used. A color coding system was utilized to identify dif-

ferent word frequency categories and brief forms and their derivatives.

Words Allowed in Each Word Group

As a result of fractional percentages of words computed for the word
groups, it was necessary to have some flexibility in the number of words
used for word frequency categories. A predetermined 5 percent plus or
minus variance range was accepted; computations for the rahges were based
on the actual number of words for a given category. Use of the variance
ranges was avoided to the extent possible. The researcher ultimately
stratified the tests with precise numbers of words. Tables IV, V, and VI
contain the figures for the number of words allowed in each of the two

tests at the easy, average, and hard difficulty levels.

Accuracy of the Tests

After each one-minute segment (80 actual words) of a test was
written, the color coding system was used to first identify brief forms

and brief form derivatives and then to identify the frequency category of



NUMBER OF WORDS ALLOWED IN EACH WORD GROUP

TABLE IV

FOR EASY DIFFICULTY LEVEL TESTS

63

One Minute Three Minutes
80 5% + 240 5% +
Category Word Group Words Range Words Range
1 1-100 47.02  44,67-49.37 141.06 134.0 -148.11
2 101-500 16.28 15.47-17.09 48,84 46.4 - 51.28
3 501-1,000 7.7 7.32- 8.09 23,05 21.89- 24,2
4 1,001-1,500 4.33 4,11- 4,55 12.99 12,34~ 13.64
5 1,501-2,500 4.76 4,52- 4,99 14,07 13.37- 14.77
6 2,501-5,000
7 Over 5,000
8009 240,01
Nofe: Totals vary slightly from 80 and 240 because of rounding.



NUMBER OF WORDS ALLOWED IN EACH WORD GROUP

TABLE V

FOR AVERAGE DIFFICULTY LEVEL TESTS
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One Minute Three Minutes
80 5% + 240 5% +
Category  Word Group Words Range Words Range
1 1-100 42,74  40.61-44.88 128.23 121.82-134.64
2 101-500 14.8 14.06-15.54 44,44 42.18- 46,62
3 501-1,000 6.98 6.63- 7.33 20.95 19.9 - 22.0
4 1,001-1,500 3.94 3.74- 4,14 11.81 11.22- 12.4
5 1,501-2,500 4.33 4,11- 4,55 12.98 12,34~ 13.63
6 2,501-5,000 4,28 4.07- 4.49 12.86 12,22- 13.5
7 Over 5,000 2.92 2,77- 3.07 8.76 - 8.32- 9.2
7999 239,99
Note: Totals vary slightly from 80 and 240 because of rounding.



NUMBER OF WORDS ALLOWED IN EACH WORD GROUP

TABLE VI

FOR HARD DIFFICULTY LEVEL TESTS

One Minute

Three Minutes

80 5% + 240 5% +
Category Word Group Words Range Words Range
1 1-100 38.47 36.55-40.40 115,41 109.64-121,18
2 101-500 13.32 12,65-13.99 39.96 37.96- 41.96
3 501-1,000 6.29 5.97- 6.6 18.86 17.91- 19.8
4 1,001-1,500 3.54 3.37- 3.72 10.63 10.10- 11.16
5 1,501-2,500 3.9 3.7 - 4,09 11.26 10.69- 11.82
6 2,501—5,000 3.86 3.67- 4,05 11.58 11,0 - 12.16
7 Over 5,000 10.63 10.10-11.16 _31.88 30.29- 33.48
80,01 239.58
Note: Totals vary slightly from 80 and 240 because of rounding.

65
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each word used. Every word was cafegorized, and adjustments were made as
necessary to obtain the desired word frequency percentages. As each
three-minute test was completed, a comprehensive tally was made of the
three one-minute segments and the accuracy verified. Then syllables were
counted, syllabic intensity was calculated, and the gontent was revised.
to achiéve the constant 1.5 syllabic intensity objective.

An objective editor inclusively reviewed'the six tests and confirmed
their accuracy. (Appendix B contains completed dictation tests. Appen-—

dix C shows a composition analysis for each of the six tests.)

Tests Were Tape Recorded

In order to facilitate simultaneous administration of the instru-
ments and to control for dictation variance, the six tests were paced at
the same rate and tape recorded by the éame voice. All six tests were
marked for quarter—-minute dictation (30 syllables each 15 seconds, 120
syllables each minute) with 80 actual words per minute. A professional
narrator recorded the tests in the sound studio at the Oklahoma State
University Audio-Visual Center. The dictator was assiéted by profes-
sional personnel using recording studio equipment.

The format for the preliminary test tapes and the study test tapes
was similar. All tapes included specific participant instructions and
warmup dictation material. The first preliminary tape presented two
three—minute dictation tests at 80 words per minute; the second tape pre-
sented two tests at 100 words per minute. Each study test tape presented

one three-minute test at 80 words per minute.
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Selection of Subjécts

The population for the study included shorthand students enrolled in
second, third, and fourth semester Gregg Shorthand (Diamond Jubilee
Series) classes at Oklahoma State University during Fall Semesfer, 1980.
The sample was selected by ideﬁtifying students capable of recording at
least 80 but less than 100 words per minute for three minuteé.

A two-day preliminary test was used to select individual subjects
and to ?erify their recording speeds. All students received two prelimi-
nary tests at 80 words per minute and two preliminary tests at 100 words
per minute. Since validated tests were not available for pretesting
purposes, two tests at each speed were taken from a current tests and
awards booklet published by Gregg McGraw-Hill; The syllabic intensity
and syllables per standard shorthand word of the published tests were
révised to 1.5 (syllables were added to each quarter-minute segment) so
that the selection instruments were paced at the same rate as the study
instruments and had the same syllabic intensity.

The four preliminary tests were professionally recorded on éassette
tapes at the Oklahoma State University Audio-Visual Center. Two ﬁaster
tapes were prepared. One tape contained two tests at 80 words per
minute, and the other tape contained two takes at 100 words per minute.
Each tape included student instructions, warmup dictation, and two pre-
liminary tests. To control for variance in dictation and/or dictating
étyle, both the study tapes and the preliminary test tapes were recorded
by the same professional narrator,

During the Fall Semester, 1980, the instructors administered the
preliminary tests to all students in two second-semester classes, two

third-semester classes, and one fourth—semester class. Fourth-semester
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students were tested early in the semester before their skill advanced
beyond the desired level; third-semester students received the tests
toward the middle of the semester; and second-semester students were
tested during the latter part of the semester as their skill approached
the desired level. Since the instructors were knowledgeable about each
student's recording skill, it was possible to administer the preliminary
tests when the desired results could be obtained. As a result, some of
the students were tested in groups, and some received the tests
individually.

Transcripts of the preliminary tests were hand scored by the
researcher following criteria outlined in the guidelines for admini-
stration of the test instruments (Appendix D). A list of all students in
the population was prepared in advance, and students' error scores were
recorded as they took each test. To receive a qualifying score, students
Weré required to have 12 or fewer errors on the 80 words per minute tests
and 15 or fewer errors on the 100 words per minute tests (95 percent
accuracy). Only those students who took all four preliminary tests and
who passed at least one of the 80 tests but neither of the two 100 tests
were included in the sample. The 121 students in the ﬁopulétion took the
' four preliminary tests, and 96 students qualified to participate in the

study.
Administration of Test Instruments

Written guidelines for administration of the study tests were pre-
pared (Appendix D). Both the researcher and the assisting instructor

followed the guidelines throughout the data-collection period.
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Both the students and the.instructors had an opportunity to become
acquainted with testing procedures during the preliminary tests. The
procedures and the format 6f the preliminary tests closely followed that
of the test instruments. The introductory material on the test tapes
(See Appendix E for complete transcript) encouraged students to write.and
transcribe every word possible and to_continﬁe writihg even thoﬁgh they
felt their paper would not receive a péssing score. Inétructions were
given regarding the format to be followed in preparing transcripts; and
students were instructed to provide identification information including
name, school name, current date, and code number used to identify parti-
cular tests. Students were not told that they were taking qualifying
tests or that they were participating in an experiment. Students were
told that all tests passed would be recorded for grading purposes.

During the first day of preliminary testing, studénts listened to
introductory instructions, a one-minute warmup at 100 words per minute,
and fwo three-minute tests at 80 words per minute. A pause was provided
between the two tests. Students were given the remainder of the class
period to prepare the two transcripts. The transcription period was not
timed in order to promote maximum transcription effort. Students were
encouraged to transcribe every word they could. The researcher or the
assisting instructor supervised the transcription and collected both the
transcripts and the shorthand notes.

The same procedures were followed for the second day of the prelim-
inary testing. On the second day, however, two three-minute takes were
dictated at 100 words per minute following a one-minute warmup.

Students who qualified to participate in the study were randomly

assigned to one of six experimental groups. This grouping eliminated any
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possible effects of using intact classes since the six groups were formed
with equal numbers of students from each of the five shorthand classes.
Sixteen subjects were assigned to each group.

The formation of six groups with equal numbers facilitated use of
the Latin Square design. This design provided a systematic way to reduce
possible effects of test order, inter—person variability, and inter-group
variability. The four random 3 x 3 Latin Squares are shown in Figure 1.

The presentation order for the six study tests was determined in the
Latin Square experimental design. Figure 1 shows that Version 1 of easy,
average, and hard tests was randomly assigned to groups 1, 2, and 3 the
first week (Square A), and Version 2 of the three levels was randomly
assigned to the same three groups the second week (Square B). Groups 4,
5, and 6 were randomly assigned Version 2 of easy, average, and hard
tests the first week (Square C) and Version 1 the second week (Square D).
Use of the Latin Squares insured that each difficulty level occurred
first, second, and third in each grouping and that each version of the
tests occurred both first and second. Moreover, the design assured that
all students took each of the six tests.

Both the researcher and the assisting instructor received a set of
six individual cassette tapes (duplicated from master tapes) which con-
tained the controlled instruments for this study. Each tape was coded
and labeled so that the difficulty level of the test could not be recog-
nized by the subjects (only the researcher knew the meaning of the
codes.) Presentation orders using the codes were prescribed in advance
for each of the six experimental groups.

Multiple~channel dictation equipment made it possible to administer

six different tests simultaneously. Students were given the group number



Group 1 Group 2 Group 3 Group 4 Group‘5 Group 6

SQUARE A SQUARE C -
H E E
1 1 2
A H A
1 1 2
E A H
1 1 2
SQUARE B SQUARE D
E A H
2 2 1
A H E
2 2 1
H E A
2 2 1

Figure 1,

Layout of Experimental Design
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and matched with the appropriate presentation order. As ; result, Group
1 students received Hard Test One first; Group 2 received Easy Test One
first; Group 3 received Average Test One first; Group 4 received Hard
Test Two first; Group 5 received Easy Test Two figst; and Group 6.
received Average Test Two first. The next'fiVe presentations followed
the experimental design order. Students received one test per. day.
Since some classes met Monday, Wednesday, and Friday, it was not possible
to test on consecutive days. Howevef, students completed all six tests
within two weeks of taking the first test.

Normal classroom atmosphere was maintained as nearly as possible.
Any questions about the tests were answered in a very general manner, and
students were assured that credit would be received for transcripts with
passing scores. Students were not informed of the purpose of the tests.
No previews or advance discussions of the tests were permitted. The
instructors monitored the recording of the notes and the transcription.
Students were encouraged to thoroughly read and edit their notes before
transcribing. They were instructed to give both the transcript and the

shorthand notes to the attending instructor.
Evaluation of Results

Each of the typewritten transcripts was hand scored by the
researcher. Only shorthand errors on the'transcript were counted, and
one error per word was counted. Spelling, grammar, punctuation, capi-
talization, paragraphing, or typographical errors were not considered.
Shorthand outline errors were not counted. The error score for each
transcript was based oh variations from the dictation, including words

omitted, added, or substituted. The total number of errors was written
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at the top of each transcript; the total was used as the raw transcrip-
tion error score for the paper.

Score sheets (Appendix F) with spaces for students' idéntification
numbers, group numbers, four preliminary test scores, and six study test
scores were used to record each student's raw t;anscription error score
for each test. A total of 576 transcripts were scored representing six

tranécripts from each of the 96 subjects.
Analysis of Data

Raw transcription error scores (Appendix G) were used to compute (1)
raw mean transcription error scores for all subjects on each of the six
tests and (2) raw mean transcription error scores for six groups on each
of the six tests. An estimate of the intra-person variance component was
computed for six groups for each of the three difficulty levels. The
equality of all intra-person variances was tested by the Maximum F ratio
test.,

Three t-tests were computed to determine whether the average dif-
ferences between the two tests at each difficulty level were statisti-
cally significant., The raw mean transcription error scores for the two
tests at each of the three difficulty levels were averéged; and three
;dditional t—-tests were computed to test the statistical significance of
differences between the averaged means of the easy,.average, and hard

difficulty level tests.
Summary

The procedures applied to collect and treat the data used to test

the hypotheses of this study included the construction and administration
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of six three—minute dictation tests. Two tests were constructed at each
of three difficulty levels. Percentages of word occurrence indicated by
the Perry (52) study were used to construct the average—level tests;

~ average-level word frequency percentages were increased 10 percent to
develop easy-level tests and decreased 10 percent for hard-level tests.
Other factors held coestant in the six tests were brief forms, brief form
derivatives, syllabic intensity, number of actual words, and number of
different words. All tests were tape recorded at 80 words per minute..

The population included Gregg Shorthand (Diamond Jubilee Series)
students at Oklahoma State University during Fall Semester, 1980. The
sample was selected by identifying students capable of recording at least
80 but less than 100 words per minute for three minutes. Ninety-six sub-
jects were randomly assigned to one of six experimental design groups.

The presentation order for adminstratioe of the tests was determined
by four random 3 x 3 Latin Squares. All subjects took six tests.
Transcripts were hand scored by the researcher, and six transcription
error scores were recorded for each subject.

Analysis of the data included the computation of three t-tests to
determine whether the average error differences between the two tests at
each difficulty level were statistically significant. Three additional
t-tests were used to test the statistical significance of the averaged

differences between each of the three difficulty levels.



CHAPTER 1V
FINDINGS -
Introduction

The primary purpose of ;his study was to determine the effect of
word frequency on the difficulty of shorthand dictation material. Data
fdr the study were obtained from the administration of six specially con-
structed shorthand dictation tests. Two tests were developed for each of
three difficulty levels, and six tests were administered to all subjects.
The sample consisted of 96 shorthand students at Oklahoma State Univer-
sity during Fall Semester, 1980, All subjects were capable of recording
at least 80 but less than 100 words per minute on three-minute dictation
pretests.

Findings of the study are based on estimates of intra-person vari-
ance., As a result of using four 3 x 3 Latin Squares, possible effects of
test order, inter-person variability, and inter—-group variability were
reduced. The findings are based on relative rather than absolute differ-—
ences in student performance.

The findings of the study are reported in three sections:

1l Preliminary Calculations

2. Determination of Equivalency of Two Tests at Three

Difficulty Levels

3. Determination of Differences Among Three Difficulty Levels

75
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Preliminary Calculations

Raw Transcription Error Scores

Ninety-six subjects completed all six tests (two easy tests, two
average fests,'and two hard teéts). Six raw transcription error scores
Awere recorded for each éubject representing one score per test., Appen—
dix G contains a summary of the raw transcription error scores. Visual
inspection 6f the scores revealed a tendency for transcription érror

scores to increase as the level of test difficulty increased.

Raw Mean Transcription Error Scores

Raw mean transcription error scores were calculated for each test.
The error scores for each test (Appendix G) were summed, and the sums
were divided by the number of observations (96). Table VII shows the raw
mean transcription error scores for all squects on two easy-level tests,

two average—level tests, and two hard-level tests.

TABLE VII

SUMMARY OF RAW MEAN TRANSCRIPTION ERROR SCORES
FOR ALL SUBJECTS

Easy Average Hard
Test 1 Test 2 Test 1 Test 2 Test 1 Test 2

28.05 18.79 36.42 43,69 56.17 63.31
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Differehces between raw mean transcription error scores for the two
test versions at each difficulty level were greater than zero. Examina-
tion'of the six raw mean transcription error scores indicated that more
errors were made on average difficulty tests than on easy difficulty
tests and that mére errors wefe.made on hardﬁdifficulty tests than on
| both easy and average difficulty tests.

In addition to raw mean transcription error scores fér all subjects
(Table VII), raw mean transcription error scores were calculated for the
six groups. Raw transcription error scores (Appendix G) were reorganized
by group numbers. The error scores were summed, and the sums were
divided by the number of observations (16). Thirty-six means were calcu-
lafed (one mean per test for each of the six groups). Table VIII is a

summary of the raw mean transcription error scores for six groups.

TABLE VIII

SUMMARY OF RAW MEAN TRANSCRIPTION ERROR SCORES
FOR SIX GROUPS

Easy Average Hard
Group Test 1 Test 2 Test 1 Test 2 Test 1 Test 2
1 27.94 16.56 29.81 36.0 51.5 55.81
2 31.63 17.75 38.88 37.0 47.06 52.25
3 23.88 19.5 29.63 40.44 52,38 60.94
4 29.94 15.13 44,25 52.0 76.06 78.19
5 25.81 20.94 36.38 46.25 56494 68.19

6 29.13 22.88 39.56 50.44 53.06 64.5
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Estimate of the Intra-person Variance Component

Because of within-person differences, a person may not perform in an
identical manner on two tests of the same type. Each of the 96 subjects
took two easy-level tests, two average-level tests, and two hard-level
tests. Therefore, the inconsistency in differences between each person's
two scores for each difficulty level could be computed. This was used to
estimaté the intra-person variance component, which providgd a measure of
intra-person variability for each group of subjects at each difficulty
level. The following formula was used to compute the estimate of intra-

person variance for six groups:

N N
2ds2 - (Zdp)?
2 =1 i=1
5 = N
Z(N-1)

As shown in Table IX, the three variance estimates computed for each
of the six experimental groups represented one estimate of the intra-
person variance component for each difficulty level. Some preliminary
calculations were fequired before the intra-person variance comﬁonent
could be computed. Differences between the two error scores of each per-
son, dj, were computed at each difficulty level for all six groups; and

16
the differences were summed, Idj. Each difference value was squared,

16 o
and squared differences were summed, ZXdj . N equaled 16 for each group.

Eighteen estimates of intra-person variability (six groups x three diffi-
2

culty levels) were computed and averaged. The average obtained, ¢ =

149.07, was based on 270 degrees of freedom.
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TABLE IX

ESTIMATES OF THE INTRA-PERSON VARIANCE COMPONENT
FOR SIX GROUPS

Difficulty Level

Group Easy . Average Hard
1 104.19 170.08 | 167.45
2 110;99 163.99 91.22
3 132.86 133.35 66.13
4 149,22 212.57 206.13
5 61.66 135.99 90.26
6 69.7 90.59 228.67

Maximum F ratio test

The 18 estimates of intra-person variability shown in Table IX had
a range of 168.01. Using the Maximum F ratio test of the hypothesis for
equality of all intra-person variances, the hypothesis could not be
rejected at the .05 level éf significance. Since there was little evi-
dence against the hypothesis, it was assumed that the same variance was

measured by all estimates.
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Determination of Equivalency of Two Tests

at Three Difficulty Levels

The raw mean transcription error scores presented in Tables VII and
VIII indicated that students made an average of 9.26 more transcription
errors on Easy Test One than on Easy Test Two, an average of 7.27 more
on Average Test Two than on Average Test One, and an average of 7.14
more on Hard Test Two than on Hard Test One. Three t—-tests were used to
determine whether the éverage performance differences between the two
test versions at each difficulty level were statistically significant.
The following computational formula was used to determine whether the
average difference between the two easy-level tests was statistically

significant:

Raw mean transcription error scores for Easy Tests One and Two
(Table VII).equaled Yﬁl and i%z. The value of 82, 149.07, is the average
of all the estimates of the intra-person variance; and the numbei of
observations in each mean equaled 96. Appropriate raw mean transcription
error scores were substituted in the formula to compute t for (1) the two
average-level tests and (2) the two hard-level tests. Table X shows
results of the three t-tests of equivalency of two tests for each of the

three difficulty levels.
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TABLE X

t-TEST DETERMINATION OF EQUIVALENCY OF TWO TESTS
AT EACH OF THREE DIFFICULTY LEVELS

Degrees t Value
of Computed t Value Required
Freedom Easy Average Hard at .01 Level
270 5.26 4,13 4,06 2,576

ihe tabled't value which is éssociated with statistical significance
at the .01 lével (for 270 degrees of freedom) was 2,576, Since the com-
puted t for each of the three t-tests (easy tests, 5.26; average tests,
4.13; and hard tests, 4.06) was greater than 2,576, the average perfor-
mance differences between two easy-level tests, two average—level tests,
and two hard-level tests were considered statistically significant.

One objective of the study was to construct two tests of equivalent
difficulty at each of three difficulty levels. The null hypotheses for
determining the equivalency of two tests at each difficulty level (p. 11)
sfated that the éverage difficulty betﬁeen two tests at each level would
not be statistically significant. The three statistically significant t
values indicated that average differgnces in transcription error scores
would happen less than 1 percent of the time if there was in fact no dif-
ference in the average difficulty of the two easy-level tests, the fwo
average-level tests, and the two hard-level tests. Thus, the null hypo-
theses associated with the determination of statistical equivalency of

two tests at each of the three difficulty levels were rejected.
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The statistically significant t.values indicated that the two test
versions at each difficulty level were not identically equated in diffi-
culty level (not statistically equivalent). They did not infer that the
two tests at each difficulty level were not of comparable difficulty
within the réspective difficulty levels. The two test versions at each
difficulty level were judged of'comparable difficulty because of the
relatively small average differences between Easy Tests Oﬁe and Two;

Average Tests One and Two, and Hard Tests One and Two.

Determination of Differences Among

Three Difficulty Levels

The raw mean transcription error scores shown in Table VII indicated
performance differences between the three levels of test difficulty.
Students averaged fewer errors on easy-level tests than on average-level
tests and fewer errors on average-level tests than on hard-level tests.
Three t-tests were used to test the étatistical significance of the aver-
age differences among easy, average, and Hard difficulty test levels.

Before t was computed for each level, the two raw mean transcription
error scores (Table VII) for each difficulty level were averaged. The
three averaged means are shown in Table XI.

The following computational formula was used for the t—test of

average difference between the average and easy difficulty levels:
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TABLE XI

AVERAGED RAW MEAN TRANSCRIPTION ERROR SCORES
FOR ALL SUBJECTS

Difficulty Test 1 Test 2 -Averaged

Level Mean Mean’ Mean
Easy 28.05 18.79 23.42
Average 36.42 43,69 40.06
Hard 56.17 63.31 59.74

Averaged raw mean transcription error scores (Table XI) for the
average and easy difficulty levels were used to compute TA - ?ﬁ. The
value of 82, 149,07, is the average estimate‘of the intra-person vari-
ance. The number of observations equaled 192 (96 subjects x 2 tests at
each level). The denominator of the formula is an estimate of the stan-
dard deviation of the difference between the averaged means of the
average-level tests and the easy-level tests.

The t-test was repeated using appropriate data to determine the
statistical significance of differences between the averaged means of (1)
hard and average difficulty levels and (2) hard and easy difficulty
levels. Results of the three t-tests afe presented in Table XII,

Computed t values Wefe compared against the tabulated t value at the
.01 level with 270 degrees of freedom. Each of the three cbmpﬁted t
values exceeded the 2.576 critical value. Therefore, the differences

among the averaged raw mean transcription error scores for the easy,
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average and hard difficulty level tests were considered statistically

significant.

‘TABLE XII

t-TEST DETERMINATION OF DIFFERENCES AMONG
THREE LEVELS OF DIFFICULTY

Difficulty Levels Observed Computed
Compared Difference t Value
Average — Easy 16. 64 13.31
Hard - Average 19.68 15.74
Hard - Easy 36.32 29,06

The objective was to construct dictation tests at three different
levels of difficulty by varying percentages of frequently used words.
Students made an average of 16,64 more transcription errors on the
average—level tests than on the easy-level tests, an average of 19.68
more on hard-level tests than on average-—level tests, and an average of
36.32 more on hard-level tests than on easy-level tests.

The null hypotheses (p. ll) stated that statistically significant
differences would not be found among the three difficulty levels. Three
statistically significant t values indicated that differences among aver-
aged mean transcription errof scores would happen 1 percent of the time

or less if the hypothesis of equality of the population means was true.
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Therefore, differences among the averaged mean transcription error scores
for easy, average, and hard difficulty levels were judged to be repeat-
able differences. Null hypotheses associated with determination of aver-—
age differences among three difficulty levels were rejected.

In addition to determining statistically significant average differ-
ences among the three test levels, the t values further indicated that
the two test versions at each difficulty level were of comparable diffi-
culty. The average transcription error score differences among the three
test levels (eaéy-average, 16.64; average-hard, 19.68; and hard-easy,
36.32) were large differences in comparison to the average differences
between the two test versions at each difficulty level (Easy Tests One
and Two, 9.26; Average Tests One and Two, 7.27; and Hard Teéts One and
Two, 7.14). The results showed distinct average transcription error
score différences among the three test levels, and relatively small aver-~
age differences between the two test versions at each of the three diffi-

culty levels.
Summary

Findings of this study are based on an analysis of mean transcrip-
tion errornscores obtained from the administration of six specially con-
structed three—minute dictation tests. The data were collected and
treated to determine (1) whether differences between mean transcription
error scores for two tests at each difficulty level were statistically
significant and (2) whether there were statistically significant differ-
ences between averaged mean transcription error scores on easy versus
average, average versus hard, and easy versus hard difficulty level

tests.
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Three t-tests were used to compare average differenqes between the
mean transcription error scores for Easy Test One and Easy Test Two,
Average Test One and Average Test Two, and Hard Test One and Hard Test
Two. Statistically significant t values were computed for each of the
three comparisons. The two test versions at each difficulty level were
not statistically equivalent (not identically equated in difficulty).
| However; thé ;wo tests at each difficulty level were judged of comparable
difficulty within respective difficulty levels. |

Three additional t-tests were used to test the statistical signifi-
cance of the average differences among transcription error scores for
easy-level tests, average—-level tests, and hard-level tésts. Thrée re-
sulting t values exceeded the critical value and indicated statistically
significant differences between each of the three difficulty levels. The
average-level tests were more difficult than the easy-level tests, and
the hard-level tests were more difficult than both the easy- and average-

level tests.



CHAPTER V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary

Shorthand dictation materials are not equated in difficulty levels
by any reliable measure. Instructors and researchers have long recog-
nized the need for valid, reliable methods for determining the difficulty
of dictation materials used for practice and measurement purposes.
Numerous researchers have attempted to identify determinants of copy dif-
ficulty and have slowly expanded ﬁhe scientific basis for equating'the
difficulty of shorthand dictation materials.

Word frequency has been mentioned in shorthand literature as a prob-
able determinant of the difficulty of dictation material, and it has been
cited as a more accurate measure of difficulty than syllabic intensity.
Most researchers have recommended further investigation of the relation-
ship between word frequency and copy difficulty. This study sought to
further identify criteria that could be used to develop shorthand dicta-
tion material of predictable difficulty levels based on word frequency.

Assuming that Perry's list of most frequently used words provided a
valid indication of the frequency of word occurrence in business corre-
spondence, answers were sought to two research questions:

1. Can the difficulty level of dictation material be changed by

varying word occurrence percentages for frequently used word

categories of the Perry (52) word list while holding constant

87



88

brief forms, brief form derivatives, syllabic intensity, number
of different words, and number of actual words?

2. Can shorthand dictation materials of equivalent difficulty
levels be developed by controlling percentages of words listed
in seven frequency categories of the Perry (52) word list while
holding constant brief forms, brief form de:ivatives, syllabic
intensity, number of different words, and number of actual
words?

Using six tﬁrée—minute dictation tests written for this study, three
null hypotheses were tested to determine whether shorthand dictation
materials of statistically equivalent difficulty could be constructed.
The null hypotheses were as follows:

1. There is no statistically‘significant difference in average dif-
ficulty between two easy-level tests as measured by average
transcriptioh error scores.

2. There is no statistically significant difference in average dif-
ficulty between two.average—level tests as measured by average
transcription error scores.

3. There is no statistically significant difference in average dif-
ficulty between two hard-level tests as measured by average
transcription error scores.

Three additional null hypotheses were tested to determine whether

the difficulty level of shorthand dictation material could be signifi-
cantly changed by varying word occurrence percentages of frequently used

word categories. The null hypotheses were as follows:
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l. There will be no statistically significant difference in mean
transcription error scores between easy—-level tests and average-—
lével tests.

2, There Will be no statistically significant difference in mean
transcription error scores between average—-level tests and hard—
ievel tests.

3. There will be no statistically significant difference in mean
transcription error scores between easy-level tests and hard-
level tests.

A review of the literature related to copy difficulty revealed that
numerous studies had sought to identify factors to predict and/or measure
the difficulty of shorthand dictation material. However, no valid and/or
feliable method for equating copY‘difficulty levels has been determined.

Syllabic intensity has been the most commonly used measure of copy
difficulty. Some defense for the syllabic intensity measure of diffi-
culty was offered by Leslie (37), Elsen (13), Hillestad (23), and Wedell
(78). However, most studies using this factor concluded that syllabic
intensity was an inconsistent and/or inadequate determinant of the diffi-
culty of dictation material.

Other factors have been examined as possible copy difficulty deter-
minants. Two researchers concluded that shorthand stroke intensity and
shorthand stroke count were helpful predictors of copy difficulty (65)
(78). However, others reported that stroke intensity and stroke count
were not significantly related to difficulty. Sentence length, average
word length, and some readability formulas were also reported as weak
predictors of copy difficulty. Both Hillestad and Uthe (76) developed

multiple regression prediction equations for determining copy difficulty;
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however, subsequent attempts to validate the formulas were generally
unsuccessful.

Word frequency and vocabulary indexes based on listings of fre-
quently used words compiled by Horn (25), Horn and Peterson (26),
Silverthorn (67), Perry (52), and Mellinger (45) ﬁave been used as fac-
tors in a number of copy difficulty studies. Conclusions of most studies
"defended the hypothesized relationship between word frequency and copy
difficulty. Several researchers provided evidence which supports the
premise that low—frequehcy words have the greatest impact on copy diffi-
culty (6) (23) (44) (47) (78) (80). Most researchers recommended further
investigation of the relationship between word frequency and the diffi-
culty of dictation material.

Procedures applied to collect and treat data used to test the hypo-
theses of this study included construction of six shorthand dictation
tests. Two three-minute dictation tests were developed at each of three
difficulty levels (easy, average, and hard).

Two tests classified as average contained word occurrence percent-
ages identified by Perry (52). Ten percent more high-frequency and com-
mon words were used in the two easy-level tests; the two hard-level tests
contained 10 percent fewer high—frequency and common words.

Factors held constant in the six tests were percentage of brief
forms and brief form derivatives, syllabic intensity, number of different
words, and numbér of actual words. Internal consistency of the tests was
maintained by controlling these factors for each one-minute segment of
each test was as well as for all three minutes of each test. Addition-

ally, the contents of each test pertained to a business issue.
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Composition analyses of the six tests (Appendix C) revealed that all
tests contalned approximately 44.73 percent and 3.16 percent respectively
brief forms and brief form derivatives. Syllabic intensity of 1.5 was
held constant for all tests, and the tests were paced with a 1.5 standard
word. Each one-minute segment contained 80 actual words; each three-
minute test contained 240 actual words. The number of different words
used in each test ranged between 143 and 155.

The six test tapes were professionally recorded at the Oklahoma
State Unive;sity Audio-Visual Center. Each tape contained instructions
to students, a one—minute warmup dictation, and one three-minute test at
80 words per minute.

The sample was drawn from five Gregg (Diamond Jubilee Series) short-
hand classes at Oklahoma State University during the fall semester, 1980.
Selection o£ subjects and verification of their ability to record at
least 80 but less than 100 words per minute were made by means of a two-—
day pretest. Pretest materials were adapted from published tests by
Gregg McGraw-Hill. Syllabic intensity and the standard shorthand word of
the pretests were revised to 1.5 to match the pacing of the six study
tests. Students were included in the study if they passed at least one
80 word per minute take with 95 percent accuracy but did not pass either
of the 100 word per minute takes.

Four 3 x 3 Latin Squares were developed for the experimental design
of the study. As a result of using Latin Squares, possible effects of
test order, inter-person variability, and inter-group variability were
reduced. ‘Each test occurred once in first, second, and third position.
The two test versions at each difficulty level were arranged in opposing

order so that each version was given both first and second. Test tapes
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were coded and labeled éo that the difficulty level could not be recog-
nized by the subjects.

After qualifying on the pretests, 96 students were randomly assigned
to one of six experimental groups. Sixteen subjects were randomly
assigned to each group. The group assignments'determined the order in
which each group received the tests since the presentation orders had
been randomized by the four 3 x 3 Latin Squares.

Multiple-channel dictation equipment was used to administer the
tests so that the six different tests could be administered simulta-
neously as required by the Latin Square design. Tests were administered
three times per week for two weeks. Guidelines for administering the
tests (Appendix D) were followed by the rescarcher and one other instruc-—
‘tor. Subjects received one easy-level, one average—-level, and one hard-
level tesf in randomized order each week.

All transcripts were hand scored by the researcher. Raw transcrip-
tion error scores were recorded for 576 transcripts. Only shorthand
related errors bn tﬁe transcripts were counted.

Findings of the study are based on intra-person variance. Six raw
transcription error scores were recorded for 96 subjects. Raw mean tran-
scription error scores were calculated for all six tests using N = 96,

In addition, raw mean transcription error scores were calculated for each
of the six groups using N = 16, In each instance, observable differences
were noted both between‘the two test versions at each difficulty level
and among the three levels of difficulty.

An estimate of the intra-person variance component was computed to
provide a measure of the intra-person variability for each group of

students for three levels of test difficulty. Three variance estimates
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were computed for each cf the six experimental groups representing one
estimate for each test level. The 18 estimates were averaged to obtain
the average estimate of intra-person variance. The Maximum F ratio test
was used to test the hypothesis of the equality of all intra—person
variances. The hypothesis could not be rejected at the .05 level of
significance.

Three t-tests were used to determine whether the average performance
differences between two test versions at each difficulty level were sta-
tistically significant. The tabled t value which was used to detecmine
statistical <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>