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ABSTRACT

THE EFFECT OF KNOWLEDGE OF RESULTS ON
THE MAINTENANCE OF WRITING SKILLS

By

J. Gordon Schleicher

Overview

This research tested the effect of knowledge of
results on the maintenance of writing skills. The 121
writers used in the study were employees of the Michigan
Department of Social Services. Their primary job was
writing procedural material for various manuals used by
other employees. Over a five-month period knowledge of
readability level of their writing was provided to half
the writers as knowledge of results." It was hypothesized
that writers who knew how well their writing matched the
levels of the reader would be better able to maintain
acceptable writing levels. Writing levels were measured
using a computer adapted readability formula.

Three treatment groups were used according to
whether writers received (1) training only, (2) training
and knowledge of results, or (3) only knowledge of
results. A fourth control group received neither training

nor knowledge of results.
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Methodology

Readability levels were based on sentence length
and syllable count, the most widely reocgnized means for
measuring clarity in writing. A computerized readability
program called STAR, Simple Test Approach for Readability,
was used. The computer printout resulted in providing
writers with a copy of the text analyzed, words of three
or more syllables, average sentence length, average
syllables per word, and the grade level equivalent of the
writing. Opposite each of the last three was a goal or
standard that each writer was asked to compare his/her
score to. This printout became the knowledge of results
and the means for measuring the performance level of each
group.

The research question was based on discovering
the most effective means for achieving readable writing
and for maintaining an acceptable readability level after
it was achieved. A nonequivalent control group design
was used because experimental groups constituted intact
groups of writers. Despite the unmatched nature of the
groups, control for internal validity was increased by
confirming the similarity between the groups. Analysis
was accomplished using an analysis of variance and the
Greenhouse-Giezer correction factor to account for the
violation of score independence within groups. Signif-

icant difference was tested at the .05 level of confidence.
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Results

The results showed that the trained group pro-
vided with knowledge of results maintained acceptable
readability levels (between 10-14) throughout the test
period. The group receiving only knowledge of results
reduced their high readability levels from an initial
score of seventeen to a low of fourteen. The extent of
the limit of reduction can be attributed to this group's
not having had the skills the trained group had. The
training only group went from a low of twelve to a high
of seventeen (their pre-training level). This increase
occurred entirely within the first two months and was not

distributed over the five-month period as anticipated.

Conclusions

The particular fluctuations of both groups
receiving knowledge of results lends support to goal
setting theorists which identify the impact of difficult
goals on knowledge of results. These theorists have
identified better performance with difficult goals. The
readability analysis printout presented a goal for those
groups receiving knowledge of results. For the trained
group the goal of a grade level equivalent of 12 would
not be considered difficult since that group was already
writing at level 12. However, for the untrained group

receiving knowledge of results that goal would be
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considered sufficiently difficult since they began the
experiment at level 17.

The conclusions affirmed the effect of knowledge
of results as an effective means for maintaining readable
writing after training. The specific effect of the goal
portion of knowledge of results would be identified by a
replication of the experiment with two additional groups,
one given knowledge of results and the other training
and knowledge of results but without the goal statements
accompanying the knowledge of results. The results of
this experiment will provide meaningful information for
organizations with sizeable writer groups who seek to
train writers and maintain an acceptable readability

level.
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CHAPTER I

IDENTIFICATION OF THE PROBLEM

Introduction

The subject of this research was maintenance of
writing skills after training. The hypothesis was that
writing skill can be maintained over an indefinite
period by measuring writing performance and then provid-
ing writers with knowledge of the results. Knowledge of
results (KR) in this study was provided by a computer
analysis of the readability level of the writing. That
level was a measure of how difficult a piece of writing
was based on sentence length and syllable count. The
measurement of readability was expressed as years of
education needed to read the material without difficulty.

The participants in the project were writers in
the Michigan Department of Social Services. Over a
three-year period prior to the project, writers in the
department were given training in clear writing techni-
ques. Tests given immediately after training showed that
training did provide writers with the knowledge and
skills to enable them to choose words and construct sen-
tences which matched the education level of the intended
readers. But a survey of trained writers conducted in

1



1976 showed that six months after training writers were
performing at pre-training levels. This study sought to
identify the effect of knowledge of results on maintaining

the performance of writers following training.

Need for this Study

Ever since its formation, government has gen-
erated its own technical vocabulary. The public, as
users of government services, is directly and indirectly
guided by the written language which is imposed upon it.
Edwin Newman, writing in his best seller, Strictly
Speaking, asks the question, "Will Americans be the death
of English?"1 Newman goes on to suggest that the use of
simple English is in a decline. Despite the humor that
the author pokes at words and phrases that we Americans
coin, there is a certain seriousness given to the prob-
lems we sometimes cause in not clearly communicating our
thoughts.

With an ever increasing frequency, persons are
calling for clearer, more easily understood government
policies and procedures. As the number of government
programs, employees, and users of government services

increases so does the opportunity for miscommunication

1Edwin Newman, Strictly Speaking (New York:
Warner Books, 1974).




and its resultant errors, fraud, lost time and frustra-
tion.

Within Michigan state government a movement is
underway to clear up this writing. A bill has been
proposed in the state Senate which would require all
commercial and public documents to be able to be under-
standable to "a person of average intelligence."2 The
Michigan Department of Social Services, the second
largest department in state government, has recognized
the need for clearer, simpler communications.

In 1975 the department recognized the need to
train its writers to write clearly. But it wasn't until
1977 that the extent of the problem was evident. It was
that year that this researcher applied a readability
formula to 200 samples of departmental writing. The
samples tested ranged in readings from grade level 17 to
grade level 21. Subsequent testing of employees and
clients of the department (Table 1) showed that between
20%-100% of certain groups had reading skills below the
reading levels of written material that they were
expected to comprehend and work with.

During the three years preceding this project

this researcher trained over 500 writers using a

2State of Michigan, Senate Bill 1061 (1977).
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twelve-hour mediated training program called "Put It in

3 Satisfactory completion of the course required

Writing."
the writer to write at a grade level no higher than 12.
The level 12 was chosen as that level which could be read
by the employee population. The training course did meet
the objectives of enabling writers to choose those words
and sentences which would result in a readability level
of grade 12 or less.

In early 1976 this researcher did follow-up test-
ing on fifty writers who had completed training between
four and six months earlier. The results showed that 68%
were writing at pre-training levels.4 The writers had
failed to maintain the clear writing skills taught them.

The need for an ongoing skill maintenance program had

been identified.

The MATSTAR Project

This researcher submitted a proposal for a skill
maintenance study project in June 1976. The proposal
received no response. The following year it was resub-

mitted with some minor modifications and was accepted.

3Albert Joseph, Put It in Writin% (Cleveland,
Ohio: 1Industrial Writing Institute, 1972).

4J. Gordon Schleicher, Michigan Department of
Social Services, memo to Director of Bureau of Program
Operations, 9 November 1976.



The project was titled MATSTAR, which stood for Manage-
ment and Administrative Training (the departmental unit
to which this researcher was assigned) Simple Test
Approach for Readability (the name of the readability
computer program from General Motors).

The project used a computerized readability
formula which enabled faster and more accurate calcula-
tion of the readability level. General Motors' (GM's)
STAR program is based on the simple premise that compre-
hension does not depend solely on the skills of the
reader.5 The way words are set down on paper can make
reading hard or easy. Since 1923, methods have evolved
for identifying reading difficulty as a numerical
standard. These "indexes" can be equated to educational
grade levels, allowing comparisons between reading levels
of the reader and reading material. A discussion of the
evolution of readability formulas is found in Chapter II.

The Flesch method6 for testing reading ease was
adopted for use in the GM program because it provided
an accurate scale of readability and was easily adapted
to a computer system. The researcher chose the STAR

program because it is faster than manually counting the

>General Motors Corporation, S.T.A.R. General
Motors Computerized Simple Test Approach for Readability,
1976.

.6Rudolph F. Flesch, The Art of Readable Writing

(New York: Harper and Row, 1949), p. 213.




words, sentences and syllables. Also, STAR was uncom-
plicated and easily learned by persons not previously
familiar with operating a computer terminal. It could be
adapted for the batch mode or it could read the paper tape
prepared for typesetting machines. Overall, the computer
readability program was the least expensive to acquire,
install and maintain. It also had the flexibility to
adapt to expanding needs, and it was easy for non data
processing people to use and understand.

The Significance for the Department
of Social Services

The reason for studying this approach to skill
maintenance rested on the benefits to the Department of
Social Services. Readability analysis of departmental
material showed evidence that the writing was more dif-
ficult than it needed to be. Such writing is often
called heavy writing. It is not only harder to read but
harder to write.7 When writers labor over the passages
they construct, it costs time. And it takes more time to
make long sentences grammatically correct.

From the reader's standpoint, heavy writing takes
more time to read because of its greater length and less

clear meaning. Increasing the difficulty of the writing

7Albert Joseph, op. cit., p. 12.



beyond a person's level to comprehend leads to misunder-
standing.8 And misunderstanding can lead to errors.

A federal paperwork study of welfare forms found
that heavy writing and unclear forms cost government six
billion dollars a year.9 The study found this type of
writing imposes unnecessary hardship and confusion on
welfare clients. It can convey feelings of indignity and
appear demeaning to the reader. The study also found
evidence that such writing invited welfare fraud.

Audits of this state's welfare case files showed
a high degree of errors. Many were attributed to
unintentional misunderstandings on the part of clients
and employees. It seemed reasonable that if simpler,
clear English were used in instructions, fewer misunder-
standings would result. And since the rate of errors
determined in large part the amount of federal funding
for state programs, the small dollar investment was well
worth the cost. MATSTAR and this skill maintenance
project were, to a major degree, an effort to improve

departmental efficiency.

8Thomas G. Sticht, et al., Determination of
Literacy Skill Requirements, as cited in "Maybe They
Can't Read the Manual,” Training in Business and
Industry, June 1974, pp. 36-37.

9Report of the Commission on Federal Paperwork,
Frank Horton D-NY, chairperson (Washington, D.C.: U.S.
Government Printing Office, 1976).




Significance for Trainers and
Instructional Developers

Maintenance of a skill back in the work area
after being learned in a classroom has been an ongoing
concern for instructors and managers alike.

In professional technical writing, particularly
in government, there exists little opportunity to use
monetary rewards as a reinforcer. In many organiza-
tions where writers work independently, supervisors may
have few opportunities to provide writers with feedback
in a timely and uniform manner. This is particularly
true in the case of the Michigan Department of Social
Services where over two hundred writers are found in
more than a dozen separate departmental units. The
problem is compounded by the highly technical and pro-
cedural nature of the writing. Most of the terms used
in the writing are particular to the department. Such
terms as "redetermination" and "unemancipated" are
assumed to have no clearer substitutes.

Knowledge of results (KR), as used in this
research, has a potential to capitalize on the writer's
own internal ability and desire to write clearly. It
does not require imposing an outside requirement and
separate approval process for all written material.

This research will use a computer-generated

printout as a uniform means for providing KR. Compared
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to a supervisor's less objective analysis, computer
analysis is not subject to personal preferences to
writing style which may have little or no effect on
readability. The computer provided KR can also provide
more regular analysis. Such analysis is less threatening
to the writer as compared to supervisory feedback in
which case there may be a perceived threat to one's job
security.

Although the computer program will greatly reduce
the time required by hand calculation of readability
some individuals, such as teachers, may not have
access to a full-time computer; writers in large organiza-
tions do. It is where written material is printed in
thousands of copies and read by tens of thousands of
people that computer speed can result in substantial cost
savings.

A Particular Example
Within MDSS

Within the Michigan Department of Social Services,
the Bureau of Assistance Payments regularly receives the
most attention since it administers the Food Stamp,
Medicaid, Medicare, Aid to Dependent Children, and General
Assistance Programs. Within the Bureau's manual writing
unit, six writers write new material and update existing

policy. Their work is then printed and sent to

over 3,000 holders of the manuals. These manuals
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allow the Assistance Payments worker to determine eligi-
bility and amount of assistance to be received. This
manual series totals more than 2,000 pages. Over the six
months of this study from January through June, 1978,
Assistance Payments workers received on the average
twenty-five pages of new or revised material each month.
Applying a readability formula to written pro-
cedures and policies found in the manual resulted in a
grade level average of 17.1 years of education. Assis-
tance Payments workers tested for reading ability showed
a reading level average of 14.2 years of education.10
This three-year difference between the reader and read-
ing material is one reason for the concern over read-
ability. This difference is increasing because the
educational requirements for new workers was recently
reduced from 14 to 12 years of education. Recent testing
of new worker-trainees found that they averaged only
12.8 years of education.ll
Trainers of new Assistance Payments workers were
concerned enough by the increases in the number of

trainees who do not pass the three-week training course

that they asked that both trainees and training material

10J. Gordon Schleicher, Michigan Department of
Social Services, memo to the Director, Bureau of Manage-
ment and Staff Development, 17 November 1977.

1l1pi4.
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be tested. The department's management was also concerned
with the number of errors made by both workers and
clients. Errors in case records can result in over-
payment or under-payments to clients. And errors dis-
covered by auditors result in reduced federal monies for
these programs. Manual material is very technical. New
employees and clients have voiced concern over the com-
plexity and general lack of clear directions offered in
manuals and forms. Research has shown that reading
materials which exceed the reading ability of the reader
will not be used.12 Since just about every decision on
eligibility for services is found in the manual, it is
imperative that the manual be read.

The MATSTAR project was designed to make admin-
istrators and manual writers aware that very technical
material requires greater clarity. Even before the
particulars of the project were reported to department
employees, reports from new trainees and workers began to
feed back to department management. At the end of the six-
month project, over thirty verbal reports were received fram
individuals who said they could recognize the improvement

in readability.

12Thomas G. Sticht, et al., Determination of
Literacy Skill Requirements in Four Military Occupational
Specialties (Alexandria, Virginia: Human Resources
Research Organiztion).
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Definitions

Acceptable Readability Levels - The acceptable

level for satisfactory completion of the training is a
grade level of between ten and twelve grade level
equivalent.

Goal of Writing - Identified on the knowledge of

results printout as sentences which average between
15-20 words each, a syllable count average of less than
1.6 syllables per word, and an overall grade level
equivalent of twelve.

Grade Level Equivalent (GLE) - An index of reading

difficulty expressed as equal to years of education.

For example a grade level equivalent of twelve means the
writing is suitable for persons reading at a grade level
of twelve.

Heavy Words - Difficult words and sentences

which burden the reader unnecessarily. Any words which
can be replaced with shorter, more commonly used words
without changing the meaning.

Knowledge of Results (KR) - Describes the

information that the person gets following the completion
of a task. KR for this study was provided in the form of
a computer printout analysis of a written sample.

Maintenance of Acceptable Readability Level -

Readability levels which fall within the limits of ten

and fourteen grade level equivalent.
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Readability - Reading difficulty as measured by

assessing the workload of words (using syllable count)
and sentences (using sentence length) and expressed as
readability index.

Technical Writing - Policy and procedural writ-

ing. Writing which conveys official direction or deci-
sions as compared to opinion. Writing aimed at a group
or class of employees rather than a single person.

Training in Clear Writing - A twelve-hour course

primarily focused on the skills needed to choose the

simple words and write short sentences.13

Research Question

Of the three alternatives listed below,which method
provides themost effective means for reaching and/or main-
taining the readability skills of manual and procedural writers?

a. Knowledge of results without training in
clear writing

b. Training in clear writing without post
training knowledge of results

c. Training in clear writing followed by know-
ledge of results after training

Statement of Hypotheses

The most effective method to achieve and maintain

acceptable readability skills will be one which combines

13Joseph, op. cCit.
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training and regular periodic knowledge of results.
Knowledge of results alone will allow a person to reduce
high readability levels but only to a lesser extent, over
a greater period of time, and with greater variability
of readability levels. Training alone will result in
writers initially meeting acceptable levels, but without
periodic knowledge of results the readability levels will
revert to pre-training levels.

To test these hypotheses, four treatment groups

will be used:

Group 1 A control group given no training No T/No KR
and no knowledge of readability
results

Group 2 Given knowledge of results but no No T/KR
training

Group 3 Given training only with no T/No KR

knowledge of results

Group 4 Given both training and T/KR
knowledge of results

Null Hypothesis 1l: There will be no difference
in readability level of writ-
ing between the group receiv-
ing training only, and the
group receiving both training
and knowledge of results at
each measurement point.

A positive relationship exists between knowledge
of results and the maintenance of reduced readability
levels. This is such that the trained group without
knowledge of results will show increased readability

levels following training. The trained group with
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knowledge of results will show little difference at each
measurement point, therefore maintaining their clear
writing skills throughout the experimental period.

Null Hypothesis 2: There will be no difference
in readability level of
writing between the group
receiving knowledge of
results only, and the group
receiving both knowledge of
results and training at each
measurement point after the
first month.

Although the knowledge of results only group is
expected to show a reduction in readability levels during
the experimental period, it is not expected to meet the
readability level shown by the group receiving both
training and knowledge of results.

Null Hypothesis 3: There will be no difference
in readability level of writ-
ing among the group receiving
only knowledge of results,
the training only group, and
the group receiving both
training and knowledge of
results at each measurement
point after the first month.

It is expected that each of the three experimental
groups will have meaningfully different readability levels
at each measurement point after the first month.

Null Hypothesis 4: There will be no difference in
readability level of writing
between treatment groups and
the control group at each
measurement point after the
first month.
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It is expected that each of the three treatment
groups will differ meaningfully from the control group.
The control group should function as would any writing
group not participating in the experiment. It receives
neither training nor knowledge of results. And the
readability of material written by group members is
measured without their knowing they are part of an

experiment.

Limitations and Assumptions

This study used intact writer groups, each
assigned to a different treatment. Also, written mat-
erial analyzed for readability was identified by group
and not individual writer. Because the groups pre-
existed without random sampling or assignment, research
control is affected.

Yet investigation of group members' ages, length
of writing experience with department, length of time
with the department, plus writing and reading ability,
show similarities within and between groups. Table 2
identifies the characteristics of subject writers and
sample writing expressed as group averages. On the basis
of these confirmed similarities participants in the
experiment are assumed to be representative of the total
population of writers and that individual differences are

equally distributed among groups.
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Since writing samples could not be identified by
individual the use or nonuse by each individual writer
cannot be established. For this experiment the use or
nonuse of the knowledge of results was assumed to be
equally distributed among groups. Thus it is assumed
that any variable other than the independent variable
would work equally within each group so as not to affect
the outcome of any one group over another. It is further
assumed that since no group gained new persons during the
study and two groups lost only one person that these

changes had no effect on writing level scores.

Basis in Theory

Knowledge of results theory states the subjects
given feedback in the form of knowledge of task results
will improve their performance on that task. Goal set-
ting has also been shown to have an effect on perform-
ance. In particular when subjects are given specific
information regarding performance following a task, and
have a sufficiently difficult goal to achieve, they tend
to make more improvement. That is, being able to compare
knowledge of results against a difficult goal results in
greater performance than KR alone.

This study provides writers with both knowledge
of results and a sufficiently difficult goal. Writers in

the knowledge of results only group are provided both a
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readability analysis of their writing (KR) and a goal of
reaching an acceptable readability level.

Achievement of this goal is dependent on the
variables of sentence length and syllable count. Both
the actual and goal levels are printed on the analysis
for average sentence length, average syllables per word
and grade level equivalent. Below is an example of the
actual score and goal as found on readability analysis

given writers as knowledge of results.

Average length per sentence 25.5 (should average 15-20)

Average number of syllables 1.7 (should average less
per word * than 1.6)

(should match grade
level of reader)

Grade level equivalent 16.4

Based on these two theories it is hypothesized
that the knowledge of results group will improve their
writing skill performance. And it is also expected that,
lacking learned techniques for improving writing, the
group will not achieve as good a performance level as the
trained group with knowledge of results.

It is also assumed that, although the training
only group has the techniques to write clearly, without
knowledge of results they will lose their skills. It is

therefore assumed that this group will start out writing
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at an acceptable level and then regress to writing at
their higher pre-training level.

The group with neither training nor knowledge
of their level of writing performance will show no

meaningful change in readability level.

Readability and Readability Measurement

Readability theories based on use of sentence
length and syllable count have resulted in a dozen or
more formulas for calculating the reading ease of writing.
These theories hold that the longer the sentence the more
difficult the writing is to read. And the higher the
syllable count, the more difficult the writing is to read.

Those theories are the basis for both the train-
ing and knowledge of results presented in this study.
Assuming their validity, training writers in techniques
to reduce sentence length and replace many-syllable words
with fewer-syllable ones should result in more readable
writing. Use of computer readability analysis (KR)
assumes that by telling writers their average sentence
length, syllable count, and grade level equivalent, they
will have the knowledge they need to reach and maintain

readable writing.

Dissertation Overview

Chapter I has contained an introduction to the

study of knowledge of results and its effect on the
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maintenance of readable writing. Chapter I also reviewed
the need for the study as it related to Michigan state
government. This chapter also contains statements as to
the significance of this study on the Michigan Department
of Social Services and trainers and instructional
developers. It ends with an explanation of the experi-
ment's terms, hypotheses, limitations, and assumptions.

In Chapter II the pertinent literature is
reviewed. The bulk of that review identifies the find-
ings associated with knowledge of results/goal setting
and readability theories. Also reviewed are sections
dealing with the relationship of feedback on performance,
references to knowledge of results as a reinforcer, and
the use of the computer as a fast and accurate means to
perform the computations necessary for determining the
readability index.

The design of this study is described in Chapter
III. Chapter III also contains (1) more detailed explan-
ation of the two treatments--knowledge of results and
training, (2) a full description of the writer population
and samples used, (3) explanations of both the reading
and writing measurement devices and the design for their
use, and (4) the chapter ends with a description of the
model used to test the hypotheses.

Chapter IV contains the results of the study.

The results are then compared to each hypothesis statement.
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The data from each group are analyzed separately and then
summarized in terms of most meaningful findings.

The major summary covering the whole experiment
is presented in Chapter V. This chapter also contains
implications gathered from the results. It ends with
recommendations for further research into the effects

of knowledge of results and goal setting.



CHAPTER II

REVIEW OF THE RELATED LITERATURE

This review is divided into five sections which
deal directly or indirectly with this research: Read-
ability and Readability Measurement, Computer Produced
Readability Levels, Effect of Feedback on Performance,
Knowledge of Results and Goal Setting, and Knowledge of
Results as a Reinforcer and Motivator. A summary follows

the last section.

Readability and Readability Measurement

This section reviews what the literature says
about readability and the means for measuring the read-
ability of written material.

The term "readability" has been defined and
interpreted in many ways. Edgar Dale and Jeanne Chall,
two of the best known researchers in this area, state that
in the broadest sense readability "is the sum total of
all those elements within a given piece of printed
material that affects the success which a group of

readers have with it." They then define "success" as the

24
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extent to which "they (readers) understand it, read it at
optimum speed, and find it interesting."l

The idea underlying readability measurement is
the appropriate matching of reader and printed material.
It assumes that readers differ in their ability to read.
Printed material is therefore the object to vary in mak-
ing the match. Suitable matching is essentially a
problem of prediction and control. It implies that the
writer knows something about the factors that make for
ease and difficulty. The writer must then have a means
for estimating these factors.

The earliest procedure for matching written
material to the reader was based solely on judgment.2

Thorndike's Teachers'Word Book (1921) was one of the

first efforts to objectively measure the difficulty level
of reading materials. Early attempts (before 1934) to
analyze readability relied upon vocabulary variables as
determiners. Between 1934 and 1938 readability research
efforts broadened the number of factors considered.
Reliance on word lists compiled by Thorndike and others

diminished, and more attention was given to factors such

lEdgar Dale and Jeanne S. Chall, "Predicting
Readability,"” Educational Research Bulletin, January
1948, p. 38.

2Jeanne S. Chall, Readability: An Appraisal of
Research and Application (Columbus, Ohio: Ohio State
University Press, 1954), p. 9.
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as sentence length and syntactical construction such as
parts of speech.

One of the earliest works was done by Irving
Lorge in 1939. He concluded that "probably the best
predictor of passage difficulty is some measure of
vocabulary."3 During the same year G. A. Yoakam made
available a readability formula based on vocabulary.4
This formula was based on a weighted index of vocabulary
difficulty.

The period between 1940 and 1950 was character-
ized by efforts to make readability formulas more
efficient. Rudolf Flesch postulated that previous for-
mulas gave too much emphasis to vocabulary. His factor
analysis of reading-comprehension tests gave support to
his hypothesis that, while reading comprehension at the
lowest levels is largely "the perception and understand-
ing of individual words" beyond that level it is "con-
cerned more with relationships between the ideas."5

During that period Edgar Dale and Jeanne Chall,

Irving Lorge, and G. A. Yoakam reduced the number of

3Irving I. Lorge, "Predicting Reading Difficulty
of Selections for Children," Elementary English Review
XVI (October 1939) :231-32.

4G. A. Yoakam, Basal Reading Instruction (New
York: McGraw-Hill Book Company, 1955), pp. 229-340.

5Rudolf Flesch, "A New Readability Yardstick,"
Journal of Applied Psychology XXXII (June 1948) :221-33.
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variables in their formulas. By this time there were at
least a half dozen readability formulas in use. During
this same period quantitative associational studies were
done using these formulas. The results of these tests
were reported by Chall in 1954f; Her appraisal of the
research on readability formulas up to that time reported
that Flesch's formula discriminated difficulty at higher
levels (ninth grade and above) than the Gray-Leary and
Lorge formulas. The Flesch and Dale-Chall formulas, in
seeking discrimination at upper levels, sacrificed the
ability to discriminate the difficulty of materials at
lower levels.

Lorge reported a fundamental weakness in the use
of tested comprehension as a criterion measure of read-
ability in several formulas. Tested comprehension dif-
ficulty can be changed by the "ease or difficulty of the
question asked."7

Chall's report goes on to cite the high correla-
tions between the three factors common to all formulas in
testing vocabulary workload: between the Dale and Flesch

.7932, between the Flesch and Lorge .7441, and between

6Cha11, op. cit., p. 90.

7Irving I. Lorge, "Readability Formulas--An
Evaluation," Elementary English XXX VI (February 1949):
89.
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8 These data support Lorge's

the Dale and Lorge .7988.
findings that a measure of vocabulary load is the
important factor in rating reading difficulty and that
all the measures of vocabulary are highly correlated.

Chall also analyzed the subject matter on which
separate research studies were based. She found that
most investigators used specialized materials. For
example, Dale and Tyler used only health materials.

More recent studies have used letter redundancy
and the independent clause as additional factors. A pro-
cedure using a patterned deletion of words, the Cloze
procedure, has also gained recent interest by researchers.

The study which used the most factors to deter-
mine readability was the Gray-Leary study.lo In the
study, Gray and Leary attempted to relate 82 factors to
determine readability. At the end of the investigation
all but five were ruled out either because they could not
be reliably measured, because they occurred only once in

less than half of the selections, or because they could

be combined with another factor.

8chall, op. cit., p. 40.

gw. L. Taylor, "Cloze Procedure: A New Tool for
Measuring Readability," Journalism Quarterly 30 (1953):

10

Chall, op. cit., p. 156.
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Chall concluded her study of readability with
the following generalizations. That of the four factors
which contributed to reading difficulty (content,
stylistic element, format, and organization), only
stylistic elements could be reliably measured and veri-
fied. That within the four stylistic elements (vocabu-
lary load, sentence structure, idea density, and human
interest), vocabulary load "most significantly related to
all criteria of difficulty."11 Every study found some
measure of vocabulary difficulty significantly related to
comprehension. Vocabulary difficulty was measured either
by reference to a word list or by word length. Studies
show a moderate to high correlation between these two
variables (between .67 and .84).

A study by Joseph Vaughan, Jr. yielded similarly
high correlations.12 Applying the Spearman rank correla-
tions among the scores yielded by three formulas found
Dale-Chall and Fry at .89, Dale-Chall and SMOG at .87 and
Fry and SMOG at .80 (N=87 significant at .001 level).

One final caution is appropriate. Despite the
evidence that each of the tested formulas was found

valid, at least as valid as readability formulas can be,

lypia., p. 157.

l2Joseph Vaughan, Jr., "Interpreting Readability
Assessments, " Journal of Reading.
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their scores are only an estimate of the reading
difficulty. No discrete score can be considered defini-
tive. Just as an IQ score is properly considered an
indication of a general range of intellectual capacity,
a readability score is most properly interpreted when
it is taken to be a point within a range of grade
levels.

The use of sentence length and vocabulary
difficulty (as determined by syllable count) are still
most widely used factors in readability measurement
today. Both can be accurately measured and easily
adapted to automated systems of measurement. For
these reasons they were most appropriate for use in
this research which required accurate, inexpensive,
and quick determination of readability on a high volume
scale.

The Dale and Flesch formulas were chosen for
use in this study for three reasons: both formulas use
sentence length and syllable count as determiners, they
were validated on material similar to that in the study,
and they accurately discriminate for the grade levels
anticipated in the study.

Related to this research are numerous studies
of the relationship between student reading levels,

the readability of textbooks, and achievement. The
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results of those studies are mixed. The following
examples are typical. They are particularly worth
noting because they were conducted less than a year
apart. The subjects were nursing students, and they
both measured readability of nursing texts.

In 1976 Gloria Kilian performed reading level
tests on nursing students in Kansas.l3 She then com-
pared those scores with the readability level of nurs-
ing texts used and with scores received on the final
nursing certification exam. Her conclusion was that
"there was a significant relationship between achieve-
ment and reading ability." A very similar study by
Musa Caffey performed on Mississippi nursing students
found "no significant difference between reading scores

and those who passed or failed that state's nursing

14
exam.

13G. L. Kilian, "The Relationship Between Read-
ability of Assigned Textbook and Reading Levels of
Students in a School of Nursing," Ph.D. dissertation,
Kansas State University, 1976.

14Musa B. Caffey, "A Study of the Relationship
Among Reading Levels of Practical Nursing Students'
Readability Levels of Textbooks and Pass/Fail Scores on
the State Board Examinations for Practical Nursing
Students," Ph.D. dissertation, University of Southern
Mississippi, 1977.
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Although both studies were performed on essen-
tially similar populations and texts, the different
finding may be a result of other variables. The Caffey
Study used the Nelson-Denny Reading Test and Flesch
Reading Formula, while the Kilian Study used the
California Advanced Reading Test and Fry Readability
Graph. Because research documents high correlations
between both reading tests and readability formulas,
another difference is more likely. That difference
is the one between Kansas and Mississippi State Board
examinations for nursing. Differences between the two
student populations, based on different entrance cri-
teria, may also account for the discrepancy. Not
enough documentation is given to tell for sure.

Another related question is the possible rela-
tionship between reading achievement and writing
achievement. A research study conducted at the Uni-
versity of South Carolina in 1976 looked into that
relationship and those between amount of reading and
writing achievement. The results showed negligible
to no relationship between reading achievement, amount,

diversity, and overall writing achievement.15

15F. L. Thomas, "The Extent of the Relationship
Between Reading Achievement and Writing Achievement
Among College Freshmen," Ph.D. dissertation, University
of South Carolina, 1976.
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Computer Produced Readability Levels

Ever since the early days of computer use,
dating back to the development of mathematical routines
in the 1940's, great strides have been made in speed
of computation. Advances in computer hardware have
led to improvement of approximately 106 in speed of

16 This has resulted in researchers dev-

computation.
eloping many software packages to take advantage of
calculating speed and accuracy. Developing a computer
program to determine readability involves first
identifying and counting words and sentences and second
identifying and counting syllables. The former pre-
sents little difficulty. The latter presents more
difficulty.

A word may be defined as any set of alphanumeric
characters delineated by blanks and punctuation marks.
The sentence is identified as all words occurring
between two periods. The problem with counting syl-
lables is one of defining syllables objectively. One
reasonably complicated computer procedure to identify

17

syllables was reported by I. E. Fang in 1968. This

16Morris Rubinoff and Marshall C. Yovits, eds.,
Advances in Computers (New York: Academic Press, 1977),
p. 58.

171. E. Fang, "By Computer Flesch's Reading
Ease Score and a Syllable Counter," Behavioral Science 13
(1968) :249-251.
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program computes a great many exceptions to the rule
which equates a single vowel with a syllable. The
computer not only determines when an "e" ends a word,
but also decides whether this letter has been preceded
by one of several consonants and whether this consonant
was preceded by a vowel.

Coke and Rothkopf compared Fang's program
with three somewhat simpler ones which count vowels
(A, E, I, O, U, Y) to get the number of syllables.18
Their computer estimated syllable count based on vowels
yielded a correlation of .92 compared to a hand
count.

General Motors' Simple Test Approach for
Readability (STAR) program is programmed to do six
things:

A. Count end-of-sentence marks (periods,

exclamation marks, question marks, semi-
colons, colons) to find the number of

sentences in the sample.

B. Count spaces after each word to find the
number of words.

C. Count vowels (A, E, I, O, U, Y) to get the
number of syllables.

D. Ignore final -E, -ES, -ED, which are not
counted as syllables.

E. Read any word of three letters or less as a
single syllable (ARE, THE, A, OFF).

18Esther U. Coke and Ernst Z. Rothkopf, "Note on

a Simple Algorithm for a Computer Produced Reading Ease
Score, " Journal of Applied Psychology 54 (1970) :209.
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F. See all double-vowels as one syllable (0O,
EI, AY).

A study by Meri Coleman produced an even simpler
method for estimating syllables based on word length
alone.19 Her formula correlated at .92 compared with
the Cloze readability formula. When T. G. Szalay cross
validated the study with a new set of passages the cor-

20 Coleman's

relation was .88, almost no shrinkage.
premise was that the keypunching of texts required by
computer-based formulas was generally more expensive

than obtaining a readability score by hand counting.

Effects of Feedback on Performance

A study found to closely parallel this researcher's
in purpose was one which provided college professors
results of student ratings. A study by Daniel Smith in
1977 examined the extent to which feedback of student rat-
ing results to instructors would lead on its own to improve-

ment in (teaching) performance.21 Smith's premise was that

19Meri Coleman, "A Computer Readability Formula
Designed for Matching Scoring," Journal of Applied
Psychology 60 (1975):283.

2OT. G. Szalay, "Validation of the Coleman Read-
ability Formula," Psychological Reports 17 (1965) :966.

21Daniel Lloyd Smith, "The Relationship of Feed-
back to Professors of the Results of Student Ratings of
Their Teaching Effectiveness at Mid-Semester to Their
End of Semester Ratings," Ph.D. dissertation, University
of Southern California, 1977.
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feedback of results of ratings would provide information
to the instructor that he would use to modify his per-
formance. The feedback would tell the instructor what he
was doing well or poorly and what he could do to improve
his teaching.

The results were not the same for all subjects.
Smith summarized his findings by stating that feedback
and non-feedback instructors did not differ significantly
in their mean end-of-semester scores. A particularly
interesting result was a negative correlation of -.25
found between the magnitude of the feedback effect and
mean rating of the instructors' behavior. Smith is
cautious in his conclusions stating that although not
effective for all instructors feedback "may" have had a
positive effect on some. He also concluded that those
instructors initially given low or moderate ratings would
be most likely to benefit from feedback.

R. B. Payne and G. T. Hauty in 1955 reported on
the question concerning the effects of feedback on pro-
longed performance.22 These authors reported on an
important distinction in providing feedback, that of
identifying fact and location of error (incitive feedback)

contrasted with merely appraisal of substandard

22R. B. Payne and G. T. Hauty, "Effect of Psycho-
logical Feedback Upon Work Decrement," Journal of
Experimental Psychology 50 (December 1955).




37

performance (directive feedback). The latter identifies
only a shortcoming without suggesting some specific
corrective action beneficial to performance. Previous
findings resulted in the conclusion that supplementary
auditory or visual feedback boosted proficiency but did
not affect the rate of decline in overall performance
(work decrement).23 Certain differences in the behavior
were reported as a result of this study. The results of
incitive feedback were found to be diminished by task
duration, while those arising from directed feedback
were not. Directive feedback signals induced an immediate
increase in task proficiency. The increment was a posi-
tive function of the specificity of the information
supplied and was able to be maintained throughout the
task length. While incitive signals also induced an
immediate increase in proficiency, the effect declined
after the first hour.24
There is increasing evidence that delayed feed-
back is better than immediate feedback when one is
learning meaningful material.25 Such evidence is

important to this study since feedback in the form of

231pia., p. 348.

241pia., p. 351.

25J. M. Sassenrath, "Theory and Results on Feed-
back and Retention," Journal of Educational Psychology 67
(1975) :894.
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performance (directive feedback). The latter identifies
only a shortcoming without suggesting some specific
corrective action beneficial to performance. Previous
findings resulted in the conclusion that supplementary
auditory or visual feedback boosted proficiency but did
not affect the rate of decline in overall performance
(work decrement).23 Certain differences in the behavior
of directive and incitive feedback were reported as a
result of this study. The results of incitive feedback
are diminished by task duration, while those arising from
directed feedback are not. Directive feedback signals
induced an immediate increase in task proficiency. The
increment was a positive function of the specificity of
the information supplied and was able to be maintained
throughout the task length. While incitive signals also
induced an immediate increase in proficiency, the effect
declined after the first hour.24
There is increasing evidence that delayed feed-
back is reliably superior to immediate feedback when one

25

is learning meaningful material. Such evidence is

important to this study since feedback in the form of

231p3d., p. 348.

241pi4., p. 351.

25J. M. Sassenrath, "Theory and Results on Feed-
back and Retention," Journal of Educational Psychology 67
(1975) :894.
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knowledge of results is provided between three days and
one week following the task performance. The fact that
delayed feedback is superior seems contrary to the con-
ventional behaviorists such as Hull, Skinner, and Spence.
These theorists would say that learning was better when
feedback followed immediately after one's task perform-
ance.

Sassenrath and Yonge explained this result by
suggesting that with delayed feedback subjects have more
time to make use of the cues provided.26 Kulhavy and
Anderson have another theory for the same result. They
postulate that over the delayed feedback period wrong

responses are forgotten more readily.27

Knowledge of Results (KR) and Goal Setting

Most studies involving knowledge of results have
focused on the information or cueing function of KR
compared with the motivational function. The former
refers to information given to subjects regarding the
nature and locus of errors and the nature of the correct

response. The premise is that given a constant

26J. M. Sassenrath and G. D. Yonge, "Delayed
Information Feedback, Feedback Cues, Retention Set, and
Delayed Retention," Journal of Educational Psychology 59
(1968) :70.

27R. W. Kulhavy and R. C. Anderson, "Delay-
Retention Effect with Multiple-Choice Tests," Journal of
Educational Psychology 63 (1972) :507.
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motivational state the more information given to the
subject about the task the better the performance.

In several studies illustrating this visual
reaction times of subjects given no KR have been compared
with those given KR.28 Knowledge of results was admin-
istered by flashing a green light whenever the subject's
reaction time was faster than a designated standard and a
red light was presented when the reaction time was slower.
In these studies, KR subjects showed faster reaction
times. These findings have been interpreted by their
authors as demonstrating that knowledge of results
enhances reaction-time performance.

Much less is written about the manner in which
knowledge functions to motivate the subject. Motivating
is much more complicated than information giving,which
may account for the lesser number of studies. In early

studies dealing with motivational KR, subjects were given

28R. M. Church and D. S. Camp, "Change in
Reaction-Time as a Function of Knowledge of Results,"
Journal of Experimental Psychology 78 (1965):102-106;
P. D. McCormack, "Performance in a Vigilance Task with and
Without Knowledge of Results," Canadian Journal of
Psychology 13 (1959):68-71; P. D. McCormack and W. G.
McElheran, "Follow-up of Effects on Reaction Time with
Partial Knowledge of Results," Perceptual Motivation
Skills 17 (1963) :565-566; P. D. McCormack, F. R. S.
Binding, and Joanne Chylinski, "Effects on Reaction-Time
of Knowledge of Results of Performance," Perceptual
Motivation Skills 14 (1962) :367-372; P. D. McCormack,
F. R. S. Binding, and W. G. McElheran, "Effects on Reac-
tion Time of Partial Knowledge of Results of Performance,"
Perceptual Motivation Skills 17 (1963):279-281.
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explicit goals to reach. No KR subjects were told either
not to think about trying to improve their score, or they were
told to "do their best." Edwin Locke reports that in
these experiments the effects of goal setting were con-
founded with the effects of knowledge of score, making it
impossible to determine which was the critical variable.29
Locke suggested that the effects of KR be separated from
the effects of goal setting. The major premise is that
the level of effort on a task is determined largely by

the subject's conscious performance goals.

Locke's experiment used a 2 X 2 fixed model
design. The variables were knowledge of results and type
of goal (do-best goal, and hard goal was 10% higher than
do-best). The problem involved simple addition. Measure-
ment included (a) deterioration of scores, (b) problems
correct per minute, and (c) percentage of errors. The
results are shown in Figure 1.

Locke's results support the hypothesis that dif-
ferences in KR are a function of differences in perform-
ance goals associated with KR conditions. The study is
limited by the small number of goal classes. Even then
it suggests that to predict the effect of KR on perform-

ance level it is not enough to know that the subject has

29Edwin A. Locke, "Motivational Effects of Know-
ledge of Results: Knowledge or Goal Setting?," Journal
of Applied Psychology 51 (1967) :324.
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Hard Goal - KR

Hard Goal - No KR

Do Best - KR

Do Best - No KR

Figure l.--Relationship Between Number of Correct Problems
and Variables of KR and Type of Goal.
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such knowledge. According to

to know what the subjects do with the knowledge,

how they evaluate it and what

to it.30

Locke it is also necessary
including

goals they set in response

Knowledge of Results as a Reinforcer

and Motivator

Skinner wrote that all informative feedback

related to the acquisition of
classified under the category

This study deals with
than reinforcement because no

to the study to show that the

forcing effect on the study subjects.

motor skills should be
of reinforcing events.31
the issue of feedback rather
attempt has been made prior

feedback used has a rein-

Nonetheless, a

review of reinforcement literature is necessary as a basis

for expecting certain responses to occur (writing skills)

following feedback.
A picture of feedback
theory comes out of the early

Beginning with Skinner's work

and knowledge of results
studies on reinforcement.

in the 1930's, he considered

reinforcement as the experimental operation of presenting

a reinforcing stimulus contingent on a response.

30 327.

Ibid., p.
31

Van Wagenen, Reinforcement:

Robert M. W. Travers,
A Review of Selected Research

Ian E. Reid, and R. Keith

(University of Utah, 1963), p. 109.
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Hull attempted to explain reinforcing stimuli as
they related to primary or secondary drives. For Hull
reinforcement consisted of presenting, contingent upon

some response, a drive reducing stimulus. Hebb on the

other hand associated reinforcement with an increase in
drive.32

Premack left the concept of a reinforcing
stimulus out of his definition. To him a behavior is
reinforcing to other behaviors occurring close together
in time if it has a higher rate of occurrence than the
one which it is to reinforce.33

In reviewing the various definitions, it is clear
that some are tied to stimulus events while others are
tied to response events.

Another problem with reinforcement research is
the lack of a consistently applied definition of rein-
forcement. There is no lack of definitions, only in
agreement on how to explain the phenomena.

In his survey of the literature, Travers puts the
definitions up to that date into two classes, operational
and theoretical. Operational definitions are those in

which the term designates the process of presenting a

stimulus condition that results in a measurable change in

321pia., p. 111.

331pid., p. 107.
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some response characteristic. Definitions involving
theoretical terms are those involving terms such as
"habit strength" or "need reduction."

Bruner34 calls reinforcement the Law of Effect.
He defines it as the result of when a reaction is more
likely to be repeated because of its being followed by a
"satisfying state of affairs." He also expresses doubt
that the "satisfying state of affairs" can be reliably
found outside learning itself. 1In effect, he is saying
that reinforcement is only effective when it is generated
within the person. He cites such examples as curiosity,
desire for competence, deep sense of commitment and
aspiration to emulate a model as the sources for reinforce-
ment. It is through the "intrinsic motive," says Bruner,
that one finds both its source and reward in the exercise
of learning.

It should also be noted that, although knowledge
of results has been shown to reinforce correct responses,
the two definitions are quite different. 1In fact, it
has been noted that educators have used the terms dif-
ferently from psychologists, resulting in some confusion.
In KR and reinforcement a response is strengthened, but

the procedures differ. Educators see repetition or

34Jerome S. Bruner, The Process of Education
(Cambridge, Mass.: Harvard University Press, 1960),
p. 128.
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rehearsal as the procedure denoted by reinforcement.35

Knowledge of results, on the other hand, is generally
considered a sub-class of reinforcement.

Knowledge of results is considered an essential
element in improving performance. Travers said that if a
person were to perform but never knew how well he was
doing, he would have no basis for improving.36 In his
review of the literature he found a general agreement
among researchers that KR provided either during or after
performance "had the potential of programming behavior
precisely to reach some end state."37

In a study by Cummings, Schwab, and Rosen, the
impact of goal setting on knowledge of results was com-
pared. Are higher goals a function of KR manipulation or
the higher performance? The researchers found that when
performance effects are accounted for, KR still influences

goals significantly.38 When the effects of four forms of

35Association for Educational Communications and
Technology, Educational Technology: Definition and
Glossary of Terms (1977), p. 224.

36Robert M. W. Travers, Essentials of Learning
(New York: MacMillan Company, 1972), p. 50.

37Travers, Reid, and Van Wagenen, op. cit.,
pPp. 9-28.

3BL. L. Cummings, Donald P. Schwab, and Marc
Rosen, "Performance and Knowledge of Results as Determin-
ants of Goal Setting," Journal of Applied Psychology 55
(1971) :526.
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KR were compared, correct KR increased goal level signif-
icantly above that generated by no KR. Incomplete KR
increased goal level insignificantly. And erroneous low
KR decreased performance below the level associated with
no KR. This study demonstrated the independent and
combined effects of KR and performance goals. The authors
cited as implications the need to identify clear standards
and measurement processes which are specific, since their
results showed that providing subjects with results on
the "upward side" may actually be dysfunctional.

Bruner, too, identified knowledge of results as a
prerequisite for learning. He also recognized the
importance of time and place when giving KR.

Knowledge of results is useful or not depending

upon when and where the learner receives the

corrective information, under what conditions

such corrective information can be used and the

form in which the corrective information is

received. 39
The generally consistent rule seems to be that KR should
come at a point in time when the person can compare past
results with some criterion.

A typical experiment using knowledge of results
is one such as Gibbs and Brown conducted in 1956. Sub-

jects were to work at the repetitive task of copying pages

on a copy machine. In half the trials the subjects could

39Bruner, op. cit., p. 50.
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see a counter which tallied each page. 1In the other half
the counter was covered. The subjects in this study were
not instructed to meet a set quota. They were paid
uniformly and they were never supervised. The researchers
tried to arrange conditions in such a way that the sub-
jects' output would be determined entirely by self
competition and self satisfaction. The results showed that
when the subjects could see the counter their output was

significantly higher (25%) than when they could not.40

Summarx

There has been long acceptance for use of
sentence length and syllable count as a measure of
readability. Research on readability formulas has
found them to be reliable measures of readability. The
Dale and Flesch formulas, which form the basis for this
study's calculations, were found to accurately discrim-
inate between levels of reading difficulty. Both were
validated on material similar to that in this study.

The literature also supports the use of computer
produced scores. This is based on the studies which show
a high correlation between hand calculated and computer

calculated scores using the Flesch Reading Ease formula.

40C. B. Gibbs and I. D. Brown, "Increased Produc-
tion From the Information Incentive in a Repetitive Task,"
as reported in "Knowledge of Performance as an Incentive
in Repetitive Monotonous Task," by Alphonse Chapanis,
Journal of Applied Psychology 48 (1964):263.
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Feedback has long been regarded as having a
positive impact on performance. Researchers such as
Payne and Hauty have presented evidence to make a dis-
tinction between two types of feedback. One merely
identifies that the performance is substandard; the other
type identifies the location of the errors and other
relevant facts. The latter has been shown to increase
performance and maintain it over a longer period of time.
This has a direct relationship to the form of feedback
provided in this study. Writers receiving feedback will
be given specific scores on sentence length, syllable
count, and overall grade level of the writing.

The effect of goal setting on knowledge of
results has the most guidance to offer of any section.
Given the amount of writing on the subject, goal setting
is the latest attempt to identify what makes feedback or
knowledge of results work better in some cases when
compared with others. The literature supports the theory
that subjects perform best when given a sufficiently
difficult goal as compared to a "do-best" goal or no goal
at all. This study presents a goal to both knowledge of
results groups.

Whether knowledge of results is a reinforcer of
behavior may depend more on how one defines reinforcement
and knowledge of results. Early research made no distinc-

tion between them. Traver's major review of reinforcement
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research in 1963 devotes only six pages out of nearly

two hundred to a discussion of knowledge of results.

While Skinner classified all feedback related to the
acquiring of motor skills under the category of reinforc-
ing events, not everyone agrees. Carter V. Good states
that feedback is not necessarily synonymous with reinforce-
ment, "since it is not defined by its effect on the recur-

41 Markle, writing in the same

rence of the response."
publication, identifies knowledge of results as a sub-
class of reinforcement because of its having been shown to
help learning. Markle reports that "when the student's
correct response is followed by presentation of the correct
answer, the probability that the correct response will

42 A note in this Educational Tech-

recur is increased."”
nology, Glossary of Terms just quoted from further iden-
tifies the confusion posed by different definitions for the
same term. The publication warns educators to be aware
that the psychological use of the term reinforcement does
not parallel their own use of it.

While there seems to be confusion among the ranks
of educators concerning the specifics of these definitions,

there does seem to be agreement that knowledge of results

can be one element in improving performance.

41Association for Educational Communications and
Technology, op. cit., p. 328.

421pi4., p. 334.



CHAPTER III

DESIGN METHODOLOGY

Introduction

This section contains a review of the techniques
used to collect and analyze data reflecting the effect
that training and knowledge of results had on the main-
tenance of an acceptable writing level among writers of
manuals. The design methodology used four intact groups
which were assigned to four experimental conditions:

Group 1 Control group of thirty-five writers given
neither training nor knowledge of results.

Group 2 A group of twenty-five writers given knowledge
of results.

Group 3 A group of thirty-three writers given training
in clear writing.

Group 4 A group of twenty-eight writers given both
training and knowledge of results.

It is believed that results from this study will
enable the Michigan Department of Social Services and
similar agencies to make more appropriate decisions in
improving the readability of its written material. The
decisions have direct impact on over two hundred full-time
writers and over twelve thousand other employees in the

department who write as a portion of their job. The

51
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indirect impact affects over six million public citizens
who use departmental services.

Managerial constraints on the project prevented
a desired random selection and assignment of subjects.
The consequences of that limitation seem less meaningful
with the evidence of homogeneity of writers within the
groups. That evidence, discussed in Chapter I (Table 2)
showed that treatment sample and the target population
differ very little.

Objective measurement of readability level vari-
ables was insured by use of computer computation. The
knowledge of results took the form of a computer print-
out. That printout listed average syllable to word,
average sentence length and grade level equivalent of
the writing. Next to those three indicators were fixed
goals which served as direction and reminders on how to
achieve more readable writing.

Analysis was conducted by comparing group means

and variability within and among groups.

The Population

The population for this study included full-time
writers employed by the Michigan Department of Social
Services. These writers number approximately 200 and are
responsible for writing procedural material. The material

interprets federal and state requirements defining
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eligibility and obtaining services from this government
department. The writers were identified by their assign-
ment to units responsible for preparation of manuals.
This information was verified by review of their job
descriptions from personnel files. Training data show
that the average writer is male, age 38, having worked
eight years in his present job. As full-time writers,
they spend approximately 30% of their time writing new
policy and procedures, 60% rewriting material to conform
to changes and 10% doing nonwriting administrative

duties.

The Sample

The sample is composed of writers from four
groups within the department and working in Lansing,
Michigan. Each treatment group was one which had res-
ponsibility for writing for a series of manuals. Group
One, the control group, contained thirty-five writers
from two departmental units, personnel and training.
Group Two was composed of twenty-five writers who write
the Administrative Manual series. This manual contains
policy and procedures for operation of the department
itself. Group Three was composed of thirty-three
writers responsible for the Services Manual series.
These manuals covered such services as foster care,

adoption, and child abuse. In Group Four were writers
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from the Assistance Payments section. These twenty-
.eight writers supplied policy and procedure statements
for the manual series dealing with direct payment of
monies to welfare clients. None of the groups gained
any new writers during the study. Two groups did lose
one group member each. These slight changes are assumed

to have no effect on group scores.

Hypotheses

Legend: 1 Mean for no training no KR group

M

M2 Mean for no training KR group

M3 Mean for trained but no KR group
M

4 Mean for trained with KR group

Null Hypothesis l: There will be no difference
in readability level of writ-
ing between the group receiv-
ing training only and the
group receiving both training
and knowledge of results at
each measurement point.

Alternate Hypothesis: The group mean scores
on readability of writing between the group
receiving training and the group receiving
training and knowledge of results will differ
at each measurement point. The difference
will be that the group receiving both treat-
ments will show a lower mean readability
level over each measurement point.
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Null Hypothesis 2: There will be no difference
in readability level of writ-
ing between the group receiv-
ing knowledge of results only
and the group receiving both
knowledge of results and
training at each measurement
point after the first month.

=
]

2 mean score for knowledge of results
group

M3 = mean score for trained plus KR group

Alternate Hypothesis: The group mean scores
on readability of writing between the group
receiving knowledge of results and the group
receiving knowledge of results and training
will differ at each measurement point after
the first month. The group mean score for the
KR group will drop showing improved read-
ability but will not equal the readability
level achieved by the group with both treat-
ments (training and KR).

Null Hypothesis 3: There will be no difference
in readability 1level of
writing among the group
receiving only knowledge of
results, the training only
group, and the group receiving
both knowledge of results and
training at each measurement
point after the first month.

Alternate Hypothesis: The group mean scores
on readability of writing among the three
treatment groups will differ at each measure-
ment point after the first month.
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Null Hypothesis 4: There will be no difference
in readability level of
writing between each of the
treatment groups and the
control group at each measure-
ment point after the first
month.

o 1 2
M) =My
My =My

Alternate Hypothesis: The group mean scores
on readability of writing between each of the
treatment groups and the control group will
differ at each time point. The scores will
show that although the control group and the
KR group begin the experiment with essen-
tially similar mean scores the mean score of
readability for the KR group will drop after
the first measurement point. The trained
group's mean score will begin at a level
much lower than the control group's but will
rise to a point close to the control. The
mean score of the group receiving both treat-
ments will remain essentially at its start
level throughout the experiment.

Design

The design used in this research is quasi-
experimental. It is best labeled as a nonequivalent
control group design.1 It involves three experimental

groups and a control group. The groups do not have true

lDonald T. Campbell and Julian O. Stanley,

Experimental and Quasi-Experimental Designs for Research
(Chicago: Rand-McNally, 1963), p. 47.
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pre-experimental sampling equivalence. Rather, the
groups constitute naturally assembled groups of writers
working for the Michigan Department of Social Services
in Lansing.

Despite the unmatched nature of the groups, the
control for internal validity is increased in proportion
to the confirmed similarity between groups. That sim-
ilarity is confirmed by use of readability scores, read-
ing level scores and the characteristics of age, sex, and
work experience (Table 2).

With confirmed similarity this design can be
regarded as controlling the main effects of history,
maturation, testing, and instrumentation.2 The question
of how generalizable this design is, is answered by its
external validity. Although the threat to external
validity represented by reactive arrangements is present,
Campbell and Stanley state that it is present "to a

lesser degree than in most true experiments."3

Analysis

The data were analyzed by comparisons of central
tendency and variability. The group means, taken once
each month for six months, are used as the basic observa-

tions. These observations were plotted and compared. An

21pid., p. 50.

31bid.
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Analysis of variance was conducted using means averaged
over all months. A correction factor was also applied to
account for the violation of the assumption of indepen-
dence of scores within groups.

Despite the weaker nature of a "self-selected"
design its alternatives are often found to be more
reactive, thus creating more awareness of an experimental
condition among subjects. This design has proved to be
very popular, with Campbell and Stanley calling it "one

of the most widespread designs in educational research."4

The Form of Knowledge of Results

The hard copy computer printout from the STAR
program provided knowledge of results to individual
writers. The printout was sent back to the writing
unit and then distributed by supervisors to the writer
responsible. It was this knowledge of results of prior
work which provided the writer with information on
whether he or she was meeting the readability guidelines
of between 10 - 14 (the ideal being grade level 12).
Shown in Figure 2 are instructions for interpreting the
printout which served as the knowledge of results. On
the reverse side of the instructions was a sample printout

of text and analysis (Figure 3).

41bid., p. 47.
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HOW TO USE THE MATSTAR PRINTOUT

The MATSTAR printout is divided into three parts: 1) The analysis
giving grade level equivalent and other data, 2) the list of words in the
passage containing three or more syllables, and 3) the sample passage
which was analyzed.

1.

The Analysis

The most important part of the printout is the analysis located at
the bottom. Look at three things: grade level equivalent, average
sentence length, and average syllables per word.

The Grade Level Equivalent gives the grade level to which the sample
is written. For example, a grade level equivalent of 18.7 means that
the passage is written for someone with an education level of between
18 and 19. 1If your intended readers are Assistance Payment Workers
with a minimum of a 12th grade education, you have a good indication
that the level of the writing is not matched with the level of the
reader. Ideally, the level you should aim for is the lowest educa-
tional level for that particular reader group. Choosing the lowest
level will best account for all persons in the group. If you do not
know the lowest grade level for the group, a good rule-of-thumb would
be 12 for employees and 9 for clients.

The Average (Avg.) Syllables Per Word tells you how hard your choice
of words is. Syllable average should be less than l1.6. Check the
words over three syllables for ones which are clear and simple. If
you can't reduce the syllable count, try to reduce sentence length.
A good rule-of-thumb is: the harder the words used, the shorter the
sentence should be. The reader then gets some difficult words but
in small and manageable amounts.

Words of Three or More Syllables

All the words of three or more syllables are listed. This lets you

check for words which could be replaced with simple, clear words. A
few misspellings or extra letters will not significantly change the

results.

The Sample Passage

If the material you wrote is l-1k% pages, the entire text is analyzed.
If 2-10 pages, two samples per page are taken. If 10 or more pages,
two samples every other page are analyzed.

Typing errors may be introduced by the person who made input into
the computer. A few misspellings, extra letters or syllables will
not significantly change the analysis. Periods left out or inserted
can significantly change the results.

Figure 2.--Computer Printout Explanation.
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SAMPLE MATSTAR COMPUTER PRINTOUT

CONTENTS OF FILE:
WRITER'S SAMPLE ANALYZED

THE MATSTAR COMPUTER PRINT OUT GIVES FEEDBACK TO WRITER, AS A WRITER
IT WILL HELP YOU TO TELL HOW WELL YOUR WRITING WILL COMMUNICATE. THE
OUTCOME IS BASED ON HOW HARD A READER WOULD HAVE TO WORK TO UNDERSTAND
WORDS AND SENTENCES. MATSTAR GIVES YOU THE GRADE LEVEL EQUIVALENT OF
A WRITTEN SAMPLE. YOU CAN THEN COMPARE THE GRADE LEVEL OF YOUR
WRITING TO THE GRADE LEVELS, THE GREATER THE CHANCE FOR MISUNDER-
STANDING. ALL THE WORDS OF THREE OR MORE SYLLABLES ARE LISTED. THIS
LETS YOU CHECK THE WORDS WHICH COULD BE REPLACED WITH SIMPLE CLEAR
WORDS. A FEW MISSPELLINGS OR EXTRA LETTERS WILL NOT SIGNIFICANTLY
CHANGE THE RESULTS. THE AVERAGE (AVG.) SYLLABLES PER WORD IS AN INDEX
OF WORD DIFFICULTY. CHECK THE WORDS OVER THREE SYLLABLES FOR ONES
WHICH ARE CLEAR AND SIMPLE. IF YOU CAN NOT REDUCE THE SYLLABLE COUNT
THEN TRY TO REDUCE SENTENCE LENGTH. A GOOD RULE OF THUMB IS THE HARDER
WORDS USED, THE SHORTER THE SENTENCE SHOULD BE. THE READER THEN GETS
SOME OF THE DIFFICULT WORDS BUT IN SMALL AND MANAGEABLE AMOUNTS.

SYLLABLES

COMPUTER
COMMUNICATE
UNDERSTAND
EQUIVALENT
MISUNDERSTANDING
MISSPELLINGS
SIGNIFICANTLY
AVERAGE
SYLLABLES
DIFFICULTY
SYLLABLES
SYLLABLE
DIFFICULT
MANAGEABLE

BWWwwwwwunmwubdwbdbw

|
[

SHOULD AVERAGE 15-20
SHOULD AVERAGE LESS THAN 1.60
SHOULD MATCH GRADE LEVEL OF READERS

AVERAGE SENTENCE LENGTH =
AVG. SYLLABLES PER WORD
GRADE LEVEL EQUIVALENT

[ |
=
o+ m
.
[ S I RV}

Figure 3.--Sample Computer Printout which Served as Knowledge of
Results.
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The Training

The two trained groups received twelve hours of
instruction on how to write clearly. This researcher
conducted all the training sessions using a slide tape

3 The total amount of

program titled "Put It in Writing."
instruction is present on slides and tape. This fact
contributed to maintaining equal treatment of both

groups.

The training was presented one-third by audio-
tape, one-third through workbook exercises and one-third
through self and colleague critiques of their own writing.
Trainees were required to write a final report using all
clear writing techniques taught. That report also had to
meet a readability score of no more than twelve. Only
four of the total number trained were required to rewrite
the final paper in order to meet completion criteria.

There is considerable experience with the "Put It
in Writing" course. Since its introduction to state
government it has been given to over 1,800 employees. The
focus of the course is clear writing. Simplicity is
stressed. Don't use a big word when a small one will do

the job is one of the many rules.

5Joseph, op. cit.
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Testing of Writers for
Reading Level

The study included pretesting all the group
participants for reading level. The Nelson-Denny Reading
Test was chosen over three other tests to measure the
reading level because of three factors: (1) the test had
a greater grade range over which it could measure reading
level, (2) the resultant score was given as a grade level
equivalent (GLE) and therefore could be equally compared
to the writing level measure also expressed as GLE, and
(3) the Nelson-Denny test had been used by the department
in its Rapid Reading Course. It was felt that the
scores dating back two previous years would be helpful in
comparison.

The reading test did show its own inherent
limitation. It did not identify grade level equivalent
scores above level 15. This was also true for the other
tests. Because of this limitation, it is not possible to
identify the upper limits nor to average scores for
comparison.

The results of this testing showed that all
writers were reading at the tenth grade level or above
with 71% reading above the fifteenth grade level (see

Table 1).
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Testing of Writers for
Writing Level

Prior to training, all writers were tested for
writing level. All tested above grade level 12 with 74%
writing above grade level 14 as determined by analysis
of the writings of each unit over a three-month period
prior to the start of the study. The average GLE for
each group was 16.8, 16.4, 17.4, 16.9 for groups 1l-4
respectively. Those averages show no meahingful dif-

ference between groups in the sample.

Measurement of Writing Level

The measurement of writing level was critical to
this study since it resulted in the means for providing
knowledge of results. That measurement was provided by
STAR (Simple Test Approach for Readability). STAR is
the name for a computerized readability evaluation
program designed by the Service Research Group of General
Motors Corporation. It has been used by GM for more than
three years. It insures that their owners and service
manuals match the reading levels of their intended
readers. GM makes the STAR program available to the
public at no cost.

The basic formula used in the STAR program is the
one developed by Rudolf Flesch in 1946. Flesch defined
reading ease (RE) as RE = 206.835 - .846 WL - 1.015 SL,

where WL (word length) is the number of syllables per 100
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words, and SL (sentence length) is the average number of
words per sentence. The number counts result in a read-
ability index range of 0 to 100. The STAR program then
translates the Flesch index to years of education (grade
level equivalent).

The sensitivity between sentence length and syl-
lable count in determining the grade level equivalent is

shown in Table 3.

TABLE 3.--Sensitivity Between Sentence Length and Syllable
Count in Determining Grade Level Equivalent.

Average Average Grade
Sentence Syllables Level
Length Per Word Equivalent
30 1.5 14.3
30 1.6 15.6
30 1.7 16.9
25 1.5 13.5
25 1.6 14.8
25 1.7 15.1
20 1.5 11.5
20 1.6 12.7
20 1.7 13.9

Given a one hundred word passage with five sen-

tences and an average of 1.5 syllables per word the
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resulting grade level equivalent would be 11.5. Holding
the number of sentences constant, adding ten more syl-
lables (1.6 syllables per word) would result in a grade
level equivalent of 12.7. In comparison holding average
syllable count constant an increase in sentence length
resulting in an average of twenty-five words per sentence
would increase the grade level equivalent from 11.5 to
13.5. The increased sensitivity of syllable count is
also evident in an example found in Appendix A and
reviewed in Table 7.

STAR was ideal for use in this project. Besides
its free price tag, it is a simple program and is easily
adapted to a variety of inputs including batch, paper
tape, and on-line. It also is available in all the basic
computer languages. Probably its best feature is its
simplicity of use. Anyone who can operate a typewriter
keyboard can adapt to the six user commands with half an
hour's practice. 1In this research all writing samples
were verified (keyed again) by a second operator to
reduce the probability of error.

The STAR program provided a fast and efficient
means to analyze the hundreds of pages of written
material. Although readability can be calculated by
hand, the added time and reduced accuracy make it pro-

hibitive for large volume input.
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For at least the last eight years, all written
manual material has undergone a review process prior to
its final publication. This limited review includes
checks by appropriate departmental administrators for
information accuracy. No check or critique is made of
clarity, although spelling errors are noted. The review
process was used as the avenue for analyzing the written
material in this study. One review copy was submitted
for review. After analysis the computer printout of the
results returned to the writing unit. This served as the
knowledge of results for the study. All written samples
and analyses of them were saved in computer memory. They
were then periodically retrieved from the system. This
became the raw data providing information on group
progress. It also provided a double check on input
accuracy. The system was purged about every three weeks

to erase the text from memory.



CHAPTER 1V

ANALYSIS OF RESULTS

Introduction

The results of this research are presented in
three sections. The first presents the data that per-
tains to each of the stated alternate hypotheses. The
second section covers the statistical treatment of the
data that enables rejection of the null hypotheses. The
third section presents a separate indepth analysis of
each group.

In this research, analysis of data is accomplished
by comparison of central tendency (mean) and variability
(variance) of each of the four groups. Computation of
both was accomplished by the Statistical Package for the
Social Sciences (SPSS) computer program. SPSS was also
programmed to draw the plots of the group means.

It was expected that although each started with
the same scores the group receiving training (Group Three)
and the group receiving training and knowledge of results
(Group Four) would differ following training. It was
hypothesized that the group given knowledge of results
(KR) would main group mean scores on readability of
writing within the acceptable limits of 10 - 14 grade

67
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level equivalent (GLE) while the group without KR would
not.

A difference in scores was apparent between
Group Three which received training and Group Four which
received training and knowledge of results. Figure 4
identifies the mean scores on readability at each time

point for both these groups.

PLOT OF GROUP MERNS

18

LEGEND

- Group 3 No T/KR
- Group 4 T/KR

d d 4

1 “l v v LS
JAN FEB MAR APR MAY JUN

Figure 4.--Plot of Group Mean Scores on Readability
Levels of Writing for Groups Three and Four.

While both groups started the experiment with
essentially the same readability level score in January,
all succeeding months showed a difference of at least
four grade levels. Between January and March both groups
increased in mean readability level. 1In that two-month

period Group Three, the training only group, increased
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its writing difficulty level by six grade years of educa-
tion (from 11.4 to 17.3 GLE). In the same period the
training and knowledge of results group increased by only
two and one half years (from 11.7 to 13.3 GLE). The
sharp increase for Group Three was accounted for in

their lack of knowledge of results. See "Analysis of
Group Three Data" in the next section for a more detailed
discussion of this increase.

At each of the other measurement points both
groups showed differences in both mean readability score
levels and in the fluctuation pattern for those scores.
For the last three months of the experiment Group Three,
receiving knowledge of results, shows almost no change in
mean score (17.35, 17.02, 16.95, 17.04). The training
and knowledge of results group shows a meaningful fluctua-
tion during the same period (13.3, 11.0, 11.5, 11.9).
Both of these differences and fluctuations are discussed
in the next section.

Figure 5 shows the resulting mean scores on
readability for Group Two, the knowledge of results group,
and Group Four, the training and knowledge of results
group.

Although both groups started at different read-
ability levels (untrained at 17.6 and trained at 11.7)

it was hypothesized that knowledge of results for Group
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Figure 5 .--Plot of Group Mean Scores on Readability of
Writing for Groups Two and Four.
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Two would have a positive effect on reducing readability
level. It was anticipated that this effect would lower
the readability level of Group Two but not to the same
extent achieved by the trained group.

Group Two reduced its readability level dram-
atically over the first two months (17.6 to 14.8). But
subsequent measurements (14.3, 14.2, 15.1) indicate that
with only knowledge of results they did not achieve read-
ability levels reached by the trained group with knowledge
of results (Group Four). While the lowest GLE reached by
Group Two was 14.2, Group Four averaged 11.9. Further
discussion of Group Two data will be found in the next
section.

Figure 6 shows the group means for each of the
treatment groups. It was hypothesized that each would
have a different plot with respect to maintaining an
acceptable readability level. Examination of each of the
plots of group mean scores on readability shows that they
do differ. The period between March and June shows a
difference of between two and seven grade levels dif-
ference among the groups.

Table 4 identifies the differences in scores
between the three treatment groups (nos. 2-4) and the
control group (no. 1l). It was hypothesized that each of

the treatment groups mean scores on readability would
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Figure 6.--Plot of Group Mean Scores on Readability
Levels of Writing for Groups Two, Three, and
Four.
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differ from that of the control group which received

neither training nor knowledge of results.

TABLE 4 .--Group Mean Readability Level Scores* for Each

Measurement Point (Scores Rounded Off to
Nearest Tenth).

Measurement Point 1 2 3 4 5 6
Month JAN FEB MAR APR MAY JUN

Group 1, No T/No KR 16.6 17.6 17.2 16.4 17.4 18.0

Group 2, No T/KR 17.6 16.6 14.8 14.3 14.2 15.1
Group 3, T/No KR 11.4 14.9 17.3 17.0 17.0 17.0
Group 4, T/KR 11.7 12.0 13.3 11.0 11.5 11.9

*Given as a grade level equivalent.

Group One mean score readability levels of 16.6,
17.6, 12.2, 16.4, 17.4, 18.0 show fluctuations within a
range of what could be expected for a group which is
unaffected by training or knowledge of results. Further

analysis of Group One data is discussed in the next

section.

Hypotheses

The following null hypotheses were the subject

of experimental treatment.



74

Null Hypothesis 1l: There will be no difference
in readability level of writ-
ing between the group receiv-
ing training only and the
group receiving both training
and knowledge of results at
each measurement point.

Null Hypothesis 2: There will be no difference
in readability level of
writing between the group
receiving knowledge of results
only and the group receiving
both knowledge of results and
training at each measurement
point after the first month.

Null Hypothesis 3: There will be no difference
in readability level of writ-
ing among the group receiving
only knowledge of results,
the training only group,
and the group receiving both
training and knowledge of
results at each measurement
point after the first month.

Null Hypothesis 4: There will be no difference
in readability level of
writing between each of the
three treatment groups and
the control group at each
measurement point after the
first month.

Table 5 presents the results of an analysis of
variance of the data to determine whether any of the
groups differ significantly from any other. The analysis
of variance identifies whether the independent variable,
time, has had an effect on the dependent variable, grade
level equivalent. It also identifies the "equality" of
the means of the four experimental groups. Any relation
that exists between the independent and dependent vari-

ables will be reflected in the inequality of means. The
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TABLE 5.--Between Group Analysis of Variances on Variables of Time
and Group.

Sum of

Source daf MS F Sig. Level
Squares
Main effects 3550.17 8 443.77 120.21
Time 194.24 5 38.48 10.52 .001
Group 3366.08 3 1122.03 303.95 .001

Two-way interaction

1307.50 3% 87.17 23.613** .001
Time x group

Greenhouse-Giezer correction factor
1 - 1 1
# groups - 1 6 -1 5

*Corrected for non independence of scores within groups.

**Tabled value of F = 2.60.
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more unequal the means, the wider apart they are the
higher the relation, other things being equal. The
statistical test, F test, confirms the visual observa-
tions of the group plots.

Looking at the main effects variables of time,
group and combined interaction the resultant F value is
larger than the tables value identifying a statistically
significant difference between groups. All are signif-
icant well beyond the .05 level. Note (*) that the two way
interaction between variables has been corrected for non
independent groups. With each hypothesis there is a stat-
istically significant difference supporting the rejection

of the null hypothesis and acceptance of the alternative.

Analysis of Group One Data

Group One was composed of writers whose writing
was analyzed, but who received neither training nor
knowledge of results. Because their writing was analyzed
without their knowledge, the effects resulting from
interaction effect of testing and reactive effects of
experimental arrangements are essentially eliminated.

The mean readability scores varied from a low of
16.4 to a high of 17.9. This group also had the highest
variability of within group scores (see Table 5).

Analysis of individual writing scores shows them

to range from 12.3 to 24.4. This fluctuation in mean
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grade level equivalent scores compares favorably with
writing samples from the entire population covering the

six-month period prior to the conduct of this study.

Analysis of Group Two Data

Group Two was composed of writers who, like those
in Group One, received no training. Their initial writ-
ing level was essentially the same (17.65 vs. 16.66 for
Group One). Analysis of individual scores for measure-
ment period one for both groups showed no meaningful
difference. After that point both groups began to differ
in mean grade level equivalent and variability of scores.

Following measurement one, Group TwO mean scores
take a shift downward for two months. They then leveled
off before taking an upward turn just before the last
measurement (Figure 7).

Goal setting theory is a plausible explanation
for the performance improvement of group two. That
theory states that KR in combination with a hard goal
will have greater effect than without. Group Two had a
sufficiently hard goal to go from 17.6 mean score on
readability to 13. No other group had knowledge of such
a large distance from present performance to reach the
goal.

The failure of this group to improve beyond its

lowest mean score of 14.2 can be attributed to its lack
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of training. Without the clear writing techniques
presented to the trained groups, Group Two writers do
not have the tools to do better than they did. Support
for this can be seen when comparing an original writing
sample and one rewritten using the knowledge of results
computer printout. Appendix A is such an example of two
written samples from the same writer within the knowledge

of results group. The analyses are contained in Table 6.

TABLE 6.--Comparison of Sample Original and Rewrite from
a Single Writer at Two Time Points.

Average
Average Number Grade Level
Sentence Length of Syllables Equivalent
Per Word
Original
Time Point 3 24.7 1.5 12.7
Rewritten
Time Point 4 15.7 1.6 12.5
Difference - 9.0 +0.1 + 0.2

This Group Two writer given knowledge of results
was only able to reduce readability by 0.2 GLE. The
resulting reduction in average sentence length was a
much greater change (down 9.0 GLE). The small reduction

in overall readability level was a result of an increase
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in syllable count. A reasonable explanation is that
without training writers can reduce sentence length. But
identifying simpler words (with fewer syllables) requires
training.

The upturn in mean scores shown between measure-
ment points 5 and 6 in Figure 7 cannot be explained
given present data. The answer lies in replication and

extension of the experimental period.

Analysis of Group Three Data

Group Three writers received clear writing train-
ing but were not given knowledge of readability level of
their writing. As was expected in a previous study
performance of these trained writers decreased. The
resulting mean grade level score was close to the score
before training (16.8 before, 17.4 two months after train-
ing). The reduced performance was anticipated; the rate
of that reduction was not. Instead of the mean grade
level equivalent gradually increasing over the entire six
months, the change takes place within the first two
months. After that time the scores remain almost con-
stant through the last three months (Figure 8).

One might expect that once the peak GLE mean was
reached the pattern would follow that of Group One, but
it does not. The primary difference between Group One

and Three is the degree of fluctuation of scores. One
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factor that may account for the resulting lack of fluctua-
tion in mean scores is syllable count. Examination of
individual printout records identifies the fact that
that group maintained a relatively stable syllable-per-
word count, while the average sentence length sharply
increased. The latter accounted for the increase in
grade level equivalent score. Group One, by comparison,
had a greater degree of fluctuation in both sentence
length and syllable per word. Fluctuation of both
variables is normal in situations where the subject is
not conscious of them. The trained writer is initially
conscious of both. 1In this researcher's training
experience with writers from this population, they are
most concerned with overly difficult words. It may very
well be that they maintain low syllable counts out of

choice and yet lose awareness of sentence length.

Analysis of Group Four Data

Group Four was the group which was trained and
then provided ongoing knowledge of results. It was
hypothesized that Group Four would maintain its post
training readability level with little fluctuation.
Analysis of the group means shows that the group's
performance was maintained but with fluctuations greater

than anticipated (see Figure 9).
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Writing for Group Four.

The sharp increase in score between the second
and the third month for the T/KR group (no. 4) dips
sharply the next month. This sharp reduction in per-
formance followed by a marked increase in performance
can best be explained through reference to knowledge of
results and goal setting theory.

That theory, as pioneered by Edwin Locke, iden-
tified the effect of goals on pérformance. His experi-
ments showed that the level of effort on a task is

determined largely by the subject's conscious performance
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goals. Locke found that, to be meaningful, the goals
must also be sufficiently hard as to pose a challenge to
the subject.1 To apply this theory to Group Four would
be to first identify the goal and how difficult it was
to achieve. The goal for both knowledge of results
groups (nos. 2 and 4) was to achieve a grade level
equivalent readability score of twelve. The difficulty
in achieving that level depends on the group's distance
from the goal and whether they have the knowledge and
skill to achieve that performance level identified by
the goal. Having just completed training by the start
of the experiment, Group Four was already writing at
level 11.7. During the first month of the experiment,
Group Four was performing at the desired goal level.
According to goal theory experiments, knowledge of results
without a sufficiently difficult goal will result in a
lower level of performance. Group Four's decrease in
performance, shown by the increase in readability score,
can be explained by the lack of a difficult goal.

The turning point at month three can be explained
as that point where performance level is such that the
goal becomes meaningful. At month three the readability
score is 13.32. At that time their performance has

decreased to such a point that they can consciously be

1Locke, op. cit., p. 324.
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aware of their decrease in performance. The goal of
twelve then becomes meaningful, which results in an
increase in performance skills and a.decreased read-
ability level in month four. Added support for this
explanation is found by observing the decrease in
variability of scores at month three with a subsequent
increase the following month (Table 7). This same
phenomenon looks as though it might be repeating itself

with the decrease in performance following month four.

TABLE 7.--Within Group Variances in Grade Level by Time

Periods.
Month
Group No. Treatment
1l 2 3 4 5 6
1 No T/No KR 5.11 5.69 5.51 5.85 5.66 6.49
2 No T/KR 5.82 3.00 2.03 1.12 1.84 2.56
3 T/No KR 1.35 4.84 4.75 4.05 5.07 5.13
4 T/KR .89 1.96 1.12 1.88 1.44 2.31

Summary
The data collected during this study enabled

rejection of the three null hypotheses and acceptance of
the alternatives. 1In general the findings were as

expected (see Figure 10).
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* The training only group reverted back to the
mean grade level held prior to training.

* The knowledge of results group made meaningful
reduction in difficulty of writing.

* The trained group receiving knowledge of results
maintained their readability level following
training.

« The control group receiving neither training nor
knowledge of results maintained their high
readability level as predicted.

The most meaningful results of this research

were (1) identifying the apparent goal setting effect
over time experienced by Group Four, and (2) the rate of
loss of writing skill experienced by Group Three. The

significance of these for this and other future studies

is reviewed in Chapter V.



CHAPTER V

SUMMARY AND CONCLUSIONS

Purpose of Study

In 1974 the Michigan Department of Social Services
began a program to train its manual writers in skills that
would enable them to select words and compose sentences
that would be clear to their readers. Tests immediately
following the training demonstrated that indeed the
trained writers could match their writing to their
intended readers. In 1976 an evaluation was conducted of
fifty writers who had completed training four to six
months earlier. The idea was to confirm the effect of
the training. Some reduction in performance was expected
but not to the degree that was found. The finding showed
that as many as 68% of thewriters were writing at pre-training
levels. Immediately following training they were writing
at a twelfth grade level equivalent, considered appropriate
for employee readership. After six months most of these
writers were writing at levels between 16 and 19. It was
apparent that the training was not paying off.

Shortly after this, two hundred samples of
departmental writing were analyzed for readability. The
samples ranged from level 17 to level 21. Subsequent

88
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reading level tests of employees and clients (Table 1)
showed that between 20%-100% of certain groups had read-
ing abilities below the reading level of written mat-
erial. The extent of the distance between readability
level and reading ability was unfolding. Departmental
manuals and other written communications were being
written above the level of their intended readers. With
over two hundred full-time writers and over twelve thou-
sand employee readers there was a significant possibility
of mass miscommunication.

The effects of difficult writing within the fed-
eral social welfare system came to light with publishing
of the Report of the Commission on Federal Paperwork.
That report estimated that unclear welfare forms and
instructions were costing the federal government six bil-
lion dollars a year. Since those same federal forms and
instruction form the basis for Michigan's weifare system
it was reasonable to assume that there was waste attribu-
ted to written material of Michigan's Department of Social
Services. The report also indicated that, besides imposing
unnecessary hardship and confusion on readers, difficult
writing conveys feelings of indignity and appears demean-
ing to the reader. If that wasn't reason enough, the study
found evidence that such writing invited welfare fraud.

Internal audits of state welfare case files

showed such a high percentage of errors that Michigan's
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federal share of the welfare cost was being cut as a
penalty. Make your written material easier to read was
the message being given to the Department of Social
Services by the state legislative committee that over-
sees the department's affairs and appropriates its
funds.

The result was a program to assess readability
of all manual and client material within the department.
Manual material included instruction and procedures for
case workers, and client material included forms and
eligibility criteria sent to the clients and public.
This research study was an outgrowth of that readability
assessment project.

The research was undertaken to identify an
effective means to maintain a writer's clear writing
skills after training. Another question to be answered
was the extent to which knowledge of results could achieve

acceptable levels without the training component.

Major Summary

The research had two treatment components--
training and knowledge of results. Training for writers
included a twelve-hour clear writing course titled "Put
It in Writing." Knowledge of results was provided by
computer readability analysis of writers' work. This

analysis included a measurement regarding average
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sentence length, average syllables per word, and average
grade level equivalent. Opposite those three measures
was a goal which would insure that the writing would

be at a difficulty no greater than what the reader could
understand.

A quasi-experimental design was chosen as most
appropriate for use on intact groups. Four writer
groups were identified and assigned to the following
treatments.

Group 1 A control group of thirty-five writers

given no training and no knowledge of

results.

Group 2 A group of twenty-five writers given
knowledge of results.

Group 3 A group of thirty-three writers given
training in clear writing.

Group 4 A group of twenty-eight writers given
both training and knowledge of results.

Threats to internal validity were controlled
through confirmed similarity between subject groups (see
Table 2). Although the threat to external validity
represented by reactive arrangements is present, Campbell
and Stanley state that it is present "to a lesser degree
than in most true experiments."l

Knowledge of results is defined as information as

to whether or not a response is correct and whether

lCampbell and Stanley, op. cit., p. 50.
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progress or improvement are being made. There is general
agreement among theorists that knowledge of results can
improve performance of a task. A good number of those
theorists credit the internalization of difficult goals
as the determining factor. This research provides
writers with both knowledge of results and a goal. For
the untrained knowledge of results group writing at level
17 a goal of 12 is assumed to be sufficiently difficult.
The trained group receiving knowledge of results began at
the level of 12.

The design limitations included lack of random
sampling and assignment to groups because of use of
intact groups. Evidence to confirm similarities between
samples and between groups was used to strengthen the
design. Inability to identify individual writer samples
prevents checking of individual progress and amount of
writing produced.

Because the researcher cannot identify which per-
sons received more than one analysis during each time
period, independence within groups cannot be confirmed.
However, analysis of the number of samples submitted per
group per time period indicates that all writers wrote at
least one sample (and therefore received knowledge of
results) during each time period. The rates of samples
submitted per month (Table 2) indicate that less than one

fourth would have received more than one sample per period.
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Information gathered from trained writers and supervisors
from each group indicates that it was unlikely that any
writers submitted more than two samples per time period.
This experiment assumes that both amount and use of
knowledge of results were equally distributed between
groups. In performing an analysis of variance the
Greenhouse-Giezer correction factor was applied to account

for this non independence of some scores within groups.

Conclusions

Keeping the above limitations in mind the follow-
ing conclusions are drawn.

Group One, the control group which started at a
grade level equivalent of 16.6 fluctuated up one grade
level at month two and down to 17.2 the next. It reached
a low of 16.3 at month four and then climbed to 17.4 and
ended at 18. Given measurements of writing for the one
year preceding the study these fluctuations were normal.

Group Two was also untrained, but its subjects
did receive knowledge of results. The knowledge of
results on their writing performance, coupled with a suf-
ficiently hard goal, resulted in a meaningful improvement
in readability from a beginning mean score of 17.6 to
16.6 the next month and to 14.7 the third month. The
leveling off during the next two months can be attributed

to a lack of skill to further improve on readability.
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For the knowledge of results group (Group Two), knowledge
of scores and polysyllable words provides only limited
help when compared to the skills available to a trained
group. The increase in reading difficulty level from
14.2 at month five to 15.1 at month six is more difficult
to explain. It may be a result of reaction to an
inability to meet the set goal. Or it may be the begin-
ning of a normal fluctuation for this group.

Group Three, the training only group, decreased
its performance level as expected. But the surprise was
the rate at which it occurred. This group went from a
post-training level of 11.4 to 15 the next month and
peaked at 17.3 the third. It reached its pre-training
level in 60 days. This reduction in performance gives
support to those who have identified significant pres-
sures on writers to conform to the difficult writing
which may be the norm (see Appendix B). This group also
shows almost no change in mean readability score for the
last three months.

Group Four was composed of writers who were
trained and received knowledge of results throughout the
experiment. The data showed overall performance main-
tenance during the experimental period as hypothesized.
The most meaningful observation was a decrease in
performance between month two and three followed by a

sharply increased performance level the next month. The
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best explanation for this fluctuation comes from goal
setting theory (compare with Locke's results, Figure 1).
That theory says that for knowledge of results to be
effective there must be a hard goal associated with it.
Having just completed training, Group Four was already
writing at level 11.7. At this level there is no goal.
The result is that KR has no effect until at point three
performance has decreased enough to result in a difference
between present performance now 13.3 and the goal of
12.0. Now the writer can set a meaningful goal. At the
next time point a group mean of 11.5 is achieved. The
goal is reached. Then the direction changes with a

decrease in performance.

Implications Gathered from Results

Two major implications have been identified. One
implies that knowledge of results alone is a reasonable
alternative. The other implies that self administered
knowledge of results in combination with external KR
may provide better performance than either one alone.

Although the size of the fluctuations was found
to be consistent with that of the total population under
similar circumstances, how were they caused? The implica-
tion is present that without a performance goal and a
measure of performance a writer would have no reason to

pay attention to how they expressed their ideas. Content
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would be important, but how one goes about communicating
content would not necessarily be important. In fact, my
experience in training writers is that very few are aware
that there is a difference between what we say (content)
and how we say it (words and sentences). Without that
separation words and sentences are content. This belief
is more apt to lead to such behavior as fulfilling a
writing requirement by finding a similar document in the
file and changing a few words and figures. Such behavior
most often shows little regard for how well the writing
communicates.

Providing writers with a means to measure their
own performance and a significantly difficult goal is a
reasonably effective means to improve readability levels
without providing training. The results of Group Two
data show that even without training knowledge of results
provided performance improvement. Although the improve-
ment gained in this study did not meet the goal, the
fact that the goal remained sufficiently difficult may
account for the evenly maintained performance level over
the last three months.

Providing writers with opportunities to measure
their own performance (and provide KR to themselves) is
an option to consider. Though not investigated in this
study, writers in classes previous to this experiment

were given a copy of the Fry Graph (see example in
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Appendix C). This device is a quick and easy way to
figure readability level of writing without the calcula-
tions required by other formulas. The resultant score is
in grade level equivalent units. Although follow-up
showed that very few writers used the device on their own
after training, its use could be increased when combined
with external KR. The combination is an alternative to
increasing the frequency of external KR provided. Such
an option would not increase the costs for externally
provided KR but would provide the opportunity for writers
to measure the readability of material while in the
draft stage. While KR provided solely by the subject
may not be effective, the combination with external KR
should increase its use. This option is presently being
incorporated into the readability improvement program of
the Michigan Department of Social Services.

Implications for the Michigan
Department of Social Services

The Michigan Department of Social Services was an
ideal agency in which to initiate this study. With over
12,000 employees it is the second largest in state
government. And it has one of the largest numbers of
writers with over two hundred devoting fifty percent or
more of their time on the job to writing. The readership
is the largest of any department. Besides its employees,

readers include several thousand nondepartmental
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employees who are providers of services such as private
social workers, local government workers, professionals
in health care, and others. Including adult clients who
use the direct services of the department, the total
number of readers of departmental materials approximates
one-fifth of the adult population of Michigan.

The policy and procedural writings of the
department are crucial to running foster care facili-
ties, treating Medicare and Medicaid patients, providing
persons with direct payment of money and emergency food.
A single written document dealing with the eligibility
requirements for receiving welfare aid is sent to over
6,000 social workers and has impact on 100,000 clients.
The large number of readers and significant impact in
determining whether or not services are provided make
that single document a very powerful communications
device.

Training writers in the department was well
underway when it was discovered that readable writing
levels were not being retained over an extended period.
When the knowledge of results writing maintenance program
was suggested it was seen as an inexpensive means
toward resolving the problem of loss of writing skill

over time.
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The results of the reading and writing tests and
the six months of training and KR maintenance have already
had their effect on decision-making. As a result of the
tentative results available in July, 1978, the department
administration decided to continue the sending of com-
puter readability analyses to writers. In addition they
decided to institute a management report to the directors
of writing units to give them knowledge of how well their
writers are doing. The goals as set forward in the
project have been established as standards for all
departmental writing. 1Internal departmental writing can
be no higher than a 14 grade level. Grade level 12 was
set as a maximum for material leaving the department for
reading by the general public. And grade level 9 has
been established as the highest level for client-read
publications.

Another good sign is the formation of guidelines
dealing with forms development, and publications and
manual design. This project has also received good
publicity in the media. It has been written about in
several editorial columns (see Appendix D) and was
featured in a television documentary. Several government
agencies in other states have indicated their interest in
using the project model. And the developer of the train-
ing program is considering additions to his material

based on these findings.



100

The benefit for the Michigan Department of Social
Services has been and will be threefold:

l. A greater awareness by employees, administra-
tors, and the public of the significance of
readability in writing.

2. A training and skill maintenance program
which has been successful in doing what it
set out to do.

3. An opportunity to benefit other agencies and
large organizations through providing data on
a successful application of knowledge of
results to improve on writing skill and main-
tain readable writing after training.

Recommendation for Further Research

This section contains six recommendations for
further research on the effects of knowledge of results
and goal setting on the writing task:

* Use random sampling and assignment

» Extend time period

e Add a group given KR without a goal

* Increase the frequency of KR

* Add a group with self administered KR

* Study effect of KR on syllable count and sen-
tence length

Use of intact groups had its advantages. The
group effects were what would occur upon implementation
of knowledge of results on similar intact groups. Know-
ledge of results was given to everyone in a particular
working group minimizing interaction effects of selection

biases. Repeating this experiment with randomization
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would be well warranted. It would permit use of more
powerful statistical tests. Group equivalence reduces
the effects of chance events.

The plots in Figure 10 show group means over the
time periods may be cyclic in nature. The upturn of the
Group One mean grade level equivalent at the last mea-
surement point is an example. Would readability level
have continued to rise given an extension of time? Or
would it have gone down? The same question can be asked
regarding Groups Two and Four. And for how long would
the group means for Group Two have continued to remain
flat? Those questions could be better answered by
extending the experiment's time period to ten months.

In this experiment knowledge of results was
provided with a goal. A gquestion could be raised con-
cerning how writers would have performed given a read-
ability level without a goal. The effects on the
no-goal/KR group were the same in all the experiments
reviewed; inclusion of such a group should strengthen
the findings.

Increasing the frequency of KR may very well
result in more stable performance in the training KR
group. To have done so would have required that all
draft material undergo readability analysis. Increased
frequency of KR would be more realistic for occasional

writers of letters and memos where the frequency of
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writing is greater than manual writers, who like report
writers, must research their writing. 1Increased fre-
quency might be better researched using another task
more repetitive in nature.

Self administered knowledge of results in com-
bination with external KR is one way of increasing the

frequency. Most readability formulas are time consuming

to compute because they require at least counting the
syllables and sentence lengths. Fry's Readability Graph
is a good alternative.l It will result in a grade level
equivalent by simple addition. (See sample, Appendix
C.) The Readability Graph issued to writers during
previous training sessions was found not to be used by
fewer than ten percent. In combination with external KR
wider use should result.

After having reviewed experiments used to test
the effects of goal setting, I feel that writing is
particularly well suited. Locke's experiments used
tasks such as addition or reaction time. These are sub-
ject to the effects of testing. Repeated testing of
subjects' reaction times resulted in raising performance.
Subjects who know they are being tested perform dif-

ferently from those who do not know. Writing is a skill

lE. Fry, "A Readability Formula that Saves Time,"
Journal of Reading II (April 1968):514.
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which lends itself well to "observation" without letting
subjects know. And there is no evidence that repeated
practice alone improves writing performance.

Another effect worth studying is the interaction
between syllable count and sentence length in determining
the grade level equivalent. As identified in Chapter IV
(Table 5) both variables are not equal in effect. A
design for such a study might include providing training
to one group on the skills to reduce sentence length.
Another group would be trained using simpler words and a
third group trained in both. Knowledge of results might
provide information in only one of the areas, either

syllable count or sentence length.
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SOME OBSERVATIONS REGARDING WRITERS

Without knowledge of results the writer is likely
to take cues from other writing close at hand. The
writer may think that because most of the other writing
is written that way his or hers must be that way too.
Taking that view to an extreme the organizational writer
does not communicate as an individual, but as a function-
ing part of the whole. John B. Haney reached this view.1
He sees the writer as only following standard operating
procedures so that he/she will not unnecessarily disturb
"some remote part of the organization." When it comes
time to submit a report the writer gets a similar docu-
ment from the file and just changes the dates, adds a
few new sentences, and sends it on.

While Haney's observations offer an explanation
why revisions of material are perpetuation in a heavy
style, it does not account for newly written material.
During the last four years this researcher has taught
clear writing no one section has brought more resistance
than having to identify oneself in writing. Writers

avoid calling attention to themselves in writing. And

1John B. Haney, "Readable Writing: Retrospect
and Prospect," Journal of Communication 9 (1959) :186.
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heavy writing supports that style. The indirect expres-
sion "it is recommended that . . ." is an example of how
the writer protects him or herself.

Heavy writing covers up weaknesses in the message.
Albert Joseph, an industrial writing consultant and
author of the training course used in this research, lists
this as one of his reasons for heavy writing'.2 He says
that writers who know their ideas are weak may hope to
deliverately cover this up. He or she hopes that if the
writing can be made to sound so complicated that no one
can understand it, no one will recognize it has said very
little. According to Joseph, the reason people rarely
question the writing of others is that they have a pro-
found respect for things they cannot understand. They
would be embarrassed to admit they could not understand

it.

2Joseph, op. cit., p. 8.
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HOW TO TELL THE GRADE LEVEL OF YOUR WRITING
A SHORT CUT FOR FIGURING THE FOG INDEX

Determine the average sentence length (count the number of words in the passage
and divide by the number of sentences). Next count the number of words contain-
ing three or more syllables contained in the first one hundred words. No not
count word endings such as -es, -ed or -ing in the syllable count. Also omit
from the count capitalized names of people, places, programs and products. Then,
Tay a ruler or pencil across the two outside columns representing those numbers,
The grade level of the writing appears on the scale in the center column.

Number of words
per 17 words
Average Sentence Grade Leve! mulnin? 3 or more
Length (words) of Writing syllables
15 2 1°
1 9
20 | L 10
10
25 | L 19
433
30,
. .zo to
3
. 23 )
&0
30
.”

The higher the writing's grade leve! {3 above the reader's reading level, the
more difficulty the reader will have reading that meterial.

1’::: for improving the readadility o your writing can be found on the other
side.
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