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Abstract:

This study was designed to: (1) examine the relationships that exist between various commonly used
measures of writing quality; and (2) determine to what extent experienced English teachers and
prospective English teachers agree in their opinions of writing quality. The measures of writing quality
chosen for comparison were Holistic scoring, Atomistic scoring, Mature Word Index, Type/Token
Index, Mean T-unit Length, and Syntactic Complexity. The Holistic and Atomistic methods are
subjective and thus required several human raters, while the other four methods are objective and could
be scored using mechanical procedures. Four groups of raters were used in the study, corresponding to
all possible combinations of subjective methods (Holistic and Atomistic) with experience levels
(experienced teachers and prospective teachers). Both the Holistic and Atomistic methods provided
very high reliability coefficients for all groups of raters, but there was a large range of reliabilities for
the categories of the Atomistic method. The conclusions of the study were: (1) The Atomistic scoring
method is more time-consuming and no more reliable or informative than Holistic scoring. (2) Many of
the factors generated by Diederich do not provide reliable results between raters.

(3) The Mature Word Index and Type/Token Index are accurate measures of writing quality, while the
Mean T-unit Length and Syntactic Complexity Index are not.

(4) Writers do not misuse or misplace mature words as they often do syntactic structures.

(5) Student raters judge writing as a whole in essentially the same manner as do expert raters, but are
slightly less able to distinguish the various factors of quality writing.

The recommendations made in the study included preference of Holistic methods over Atomistic
methods, distrust of the Mean T-unit Length and Syntactic Complexity methods, and the need to
convey to prospective teachers their competence as judges of writing quality.
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ABSTRACT

This study was designed to: (1) examine the relationships that
exist between various commonly used measures of writing quality; and
(2) determine to what extent experienced English teachers and prospec-
tive English teachers agree in their opinions of writing quality. The
measures of writing quality chosen for comparison were Holistic scor-
ing, Atomistic scoring, Mature Word Index, Type/Token Index, Mean
T-unit Length, and Syntactic Complexity. The Holistic and Atomistic
methods are subjective and thus required several human raters, while
the other four methods are objective and could be scored using me-
chanical procedures. Four groups of raters were used in the study,
corresponding to all possible combinations of subjective methods
(Holistic and Atomistic) with experience levels (experienced teachers
and prospective teachers). Both the Holistic and Atomistic methods
provided very high reliability coefficients for all groups of raters,
but there was a large range of reliabilities for the categories of the
Atomistic method. The conclusions of the study were:

(1) The Atomistic scoring method is more time-consuming and no more
reliable or informative than Holistic scoring.

(2) Many of the factors generated by Diederich do not prov1de relia-
ble results between raters.

(3) The Mature Word Index and Type/Token Index are accurate measures
of writing quality, while the Mean T-unit Length and Syntactic Com-
plexity Index are not.

(4) Writers do not misuse or misplace mature words as they often do
syntactic structures.

(5) Student raters judge writing as a whole in essentially the same
‘manner as do expert raters, but are slightly less able to distinguish
the various factors of quality writing.

The recommendations made in the study included preference of
Holistic methods over Atomistic methods, distrust of the Mean T-unit
Length and Syntactic Complexity methods, and the need to convey to
prospective teachers their competence as judges of writing quality.




CHAPTER I

INTRODUCTION

The skill of effective written communication is one of the most
valuable assets which the educated person possesses. It forms the
foundation upon which success in other studies may be built; it is a
prerequisite to good employment and countless other tasks of social
adjustment; and, it provides the means by which ideas otherwise locked
tightly in one mind may be transmitted to another.

Unfortunately, competent writing is an ability which develops
slowly through years of practice. As a former Chief Inspector of
Primary Schools in England (cited in Maybury, 1967:19) stated:

No human skill or art can be mastered unless it is constant-

ly practiced. A short composition once a fortnight, inter-

spersed with formal exercises is no good at all. There must

be bulk. :

Furthermore, "writing is not an easy activity. It involves the total
being in a process of learning a more and more complex skill"
(Carlson, 1970:vidi-viii). An explanation of this complexity may
be found in the dependence of the writing skill upon other, more basic
skills. As Moffet and Wagner (1976:10) wrote:

Teachers habitually think of literacy as first or

basic, as reflected in the misnomer 'basic skill," because

the two Rs occur early in the school career and lay the

foundation for book learning. But we do well to remind

ourselves that reading and writing actually occur last--that

is, not only after the acquisition of oral speech but also

after considerable nonverbal experience. The three levels

of coding . . . mean that experience has to be encoded into

thought before thought can be encoded into speech, and
thought encoded into speech before speech can be encoded
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into writing. Each is basic to the next, so that far from
being basic itself literacy depends on the prior codings.
It merely.adds an optional, visual medium to the necessary,
oral medium.

Or, simply, as Chaucer says:

The 1yf so short, the craft so long to lerne.
(Parliament of Fowls, 1.1)

Because of the importance of the skill of writing and the time
required to attain functional mastery of it, it is essential that
teachers have precise information concerning the progress of each
student toward attainment of the skill. When teachers are able to
evaluate any activity with accuracy and confidence, they are better
able to plan for appropriate and effective instruction; when the
writing teacher obtains accurate information about a ‘student's writ-
ing, that information can provide the basis for initial placement, in-
dependent study, remediation,'and other administrative and instruc-
tional decisions. '

But, while the literature contains copious quantities of sugges-
tions and activities for writing, there is a paucity of information.
regarding the evaluation of writing (Lundsteen and others, 1976). As
these authors pointed out (1976:52), "to evaluate something as personal
and complex as writing is not a simple matter." Cooper (1975) dis-
cussed the difficulties inherent in the evaluation of writing. One
problem arises from the difficulty of developing instructional-objec-

tives for writing. Cooper (1975:112) felt this was because "writing
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instruction Las no content, certainly not in the way that biology and
algebra have content. And that is the problem with much that has . been
published recently on measurement of writing--writing is naively é;n-
sidered to be like all the other subjects in the curriculum." Written
1anguage—-1ik§ oral language--is essentially a tool which requires

other subjects in order to be put to work.

However, numerous authors have stressed the possibility of meas-

uring the results of any significant educational experience. Ebel

(1975:24), for example, stated:

Every important outcome of education, can be measured.
To say that any important educational outcome is

measurable is not to say that every important educatiomal
outcome can be measured by means of a paper and pencil test.
But it is to reject the claim that some important educa-
tional outcomes are too complex or too intangible to be
measured. Importance and measurability are logically in-
separable.

While many educational theorists may disagree with the inclusiveness
of this statement, there does, nonetheless, seem to be a considerable

gap between what is currently being done in the evaluation of writing

" and what could--and needs--to be done (Bishop, 1978; Lundstéen, 1976).

Statement of the Problem

The problem of the study was twofold: (1) to determine the
reliability of six methods of grading student essays--holistic scor-
ing, atomistic scoring, mature word choice, syntactic complexity, mean

T-unit length, and vocabulary diversity--and (2) to compare the
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ratings of experienced teachers with those of pre-service

teachers using holistic and atomistic methods.

Applications of the Results

The importance of the evaluation of writing becomes apParént when

the uses of such evaluation are considered. Cooper and Odell (1977:ixj
)

identified some of these uses.

Administrative
1. Predicting students' grades in English courses.
2. Placing or tracking students or exemptlng them from English
courses.
3. Assigning public letter or number grades to particular )
pieces of writing and to students' work in an English course.

Instructional

4. Making an initial diagnosis of students writing.problems.
5. Guiding and focusing feedback to student writers as they
progress through and English course.

Evaluation and Research

6. Measuring student's growth as writers over a specific time
period.

7. Determining the effectiveness of a writing program or a
writing teacher.

8. Measuring group differences in writing performance in com-
parison-group research.

9. Analyzing the performance of a writer chosen for a case
study.

10. Describing the writing performance of individuals or groups
.in developmental studies, either cross-sectional or longitu-
dinal in design.

11. Scoring writing in order to study possible correlates of
writing performance.

Clearly, if teachers are to successfully accomplish these tasks, they
must have confidence in the methods they use to evaluate phe writing
of their students. The second -chapter of this study discusses only a

few of the many aids available to the teacher in his search for
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-effective measures of ability and growth. Most of these methods have
at least some degree of research support, much of which shows indi-
vidual methods to have high reliability and validity. But despite the
existence of these various measurement tools, many teachers are be-
wildered by the claims of proponents for the various methods (Green,
1963). Thus, when the need arises to select the most appropriate
method in a specific situation, teachers havé no basis for judgmenﬁ.
As a resqlt, the natural reaction is to continue using Qhat has begn
used previously.

One major reason .for this situation is the dearth of comparative
research among various methods. Only one study in the avaiiable
literature, for example, was directly.concerned with establishing the
reliability between different procedures, and that study considered
only closely related methods.

Before teachers are able to make wise decisions regarding evalua-
tive methods, they will need to be aware of the strengths and weak-
nesses of each method as well as its correlation with other methods
for various purposes. For example, two methods may measure fluency
with high reliability but have uselessly low reliability as comparable
measures of an overall score. A teacher who substituted one measure
for the other to obtain an overall score would be grossly misled in

his judgments. This study was a necessary first step in identifying




some general comparability ratings. It also provides a basis for
further .research in this area.

The benefits derived from any comparative research depend upon
the outcome. If the methods are shown to be réliablé, teachers may
use either to obtain the same results and they will be confident that
judgments made on the basis of both measures will be very similar
(Thorndike, 1964). Reéearch which could demonstrate suéh correspon-
dence between methods would be of obvious importamce in two key re-
spects. First, teachers would be able to choose.the method which is
the least time conéuming; if both methods give nearly identical re-
sults, the one which involves the least amount of class or‘evaluatiqn
time would be selected. Second, school administrators would be able
to utilize the method which is most efficient. ‘If one method involves
expensive hand scoring while anoﬁher, comparable method could be
machine scored in seconds at little cost, a decision could be made
based on economics without compromising educational considerations.

If, howe?er, two methods produce unreliéble results, teachers
will know either: (l)ﬁthat both methqu do not measure the same
thing, or (2) one method is more valid than the other. (While there
are many causes of unreliability [Tuckman, 1972], it is assumed that
causes such as fatigue, health, memory, etc. will not be factors in
the determination of a reliability measure. Then, only elements

relating to the methods themselves will be of importance.) In the
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first case, further research is indicated in order to identify what
each method is actually measuring. Perhaps neither method is valid,
or maybe a new factor in writing skill hitherto unrecognized may be
isolated. It ;s possible that research will eventually demonstrate
that several factors which contribute to writing success Qﬁgg be
measured by different methods. This study provided much neéded infor-
mation by identifying some methods which do measure different féctors.

In the second case, subsequent research identifying which method
is more valid, would further clarifynthe aspects of an effective
measurement tool and allow for the eliminatioﬁ gr improvement of a
less effective tool. Again, this study provided a first look at low
reliability scores which may result from differing amounts of wvalidi-
ty. Such a low reliability score acts as a warning light to all
future researchers studying the evaluation of writing; it signals that
they must be very careful in their selection of a measurement instru-
ment, for different instruments provide varying degrees of accuracy
with reference to the specific trait being measured (Tuckman, 1972).

Another benefit of the study ié a-direct result of the compafison
of preservice and expert raters. The differences and similarities in
evaluation patterns between these groups may suggest some changes in
teacher training. Teacher education programs should concentrate their
time in areas which need practice and study to reach expert levels,

while providing confidence in those areas in which students already

. ez m T s s e——- . L
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perform as exberts do. Also, furfher research may show that some
time-consuming grading of papers may be assigned to pre-profeésionals
or aids, freeing teachers for other duties.

Finally, those individual factors which correlate highly with the
holistic scoring plan may be identified as principle determiners of
writing quality. Planning and teaching should then be directed toward
these factors for more‘efficient instruction; if, that is, these in-
dividual factors are largely responsible for good writing, instruction
should foéus on them rather than on other, more superfluous, factors

(Diederich, 1966).

Questions Answered by the Study

This study answered the following questions.

1. What is the rater reliability for each method of evaluation?

2. Does a significant correlation exist between any pairs of
methods? )

3. Does a significant correlation exist between any method and
the combination of other methods?

4, Does a significant correlation exist between any method or
methods and specific factors of the same or other methods?

5. Does a significant overall correlation exist between the
methods?

6. Do ratings of pre-service English education majors differ

significantly from those of identified experts on methods
which utilize subjective ratings?

General Procedures

In order to answer these questions, six methods were selected and
vused to score student papers. The study was conducted from the spring

of 1981 to the winter of 1982 and utilized essays of junior and senior
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high school students which were scored by: (1) pre-service teachers
at Montana State University, (2) expert readers from Montana éecondary
schools and universities, and (3) the use of four objective methods.
The methods differ in many respects such as degree of objectivity,
narrowness of focus, number of factors scored, .stated purpose, and so
forth. Each also is representative of a number of_closely related
measures. The‘cateéories from which mefhods were selected are:
holistic scoring, atomistic scoring, mature word choice, fluency, and
vocabulary diversity. (These categories appear throughout the litera-
ture. See especially: Lloyd-Jones, 1977; Diederich, 1974; Fowles,
1978; Finn, 1977; Hunt, 1977; and Botel and Granowsky, 1972.) It
should be noted that tﬁo measures of fluency were used in the study--
mean T-unit length and syntactic Eomplexity.

A set of 18 essays formed the corpus for the ééudy. Four groups
of raters were used to sco;e these papers. Groups A and B were com-
posed of university professors of English Composition and current or
former master secondary public échool English teachers. Group A
utilized the holistic scoring method and Group B utilized the atomis-
tic method. Groups C and D were composéd of pre-service English
Education majors and minors. Group C used the holistic scoring methqd
while Group D used the atomistic method. Thus, the papers were scored

holistically by a group of experts and by a group of pre-service

B A T T S R T T . fea e —e . s sV S U L . e e e —
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teaching candidates. Similarly, they were scored atomistically by
experts and by pre-service teaching c¢andidates.
The rater reliability for each group of raters Was.obtained for
each method. Because these reliabilities were high enough to justify
further comparisoné, correlations between the various methods and

groups of raters were computed to answer the questions of signifi-

cance.

Limitations and Delimitations

A bgsic limitation of the study was the difficulty of obtaining
gqualified readers to.jﬁdge the essays. Because the readers had to be
trained together for the holistic method, only teachers from Bozeman,
Montana were included in the holistic grading group {(Group A).

The selection of a topic for the essays posed another limitatiom.
The difficulties of assembliﬁg all raters--both experts and pre-
service teachers~-in order to reach consensus on an appropriate topic
seemed too great to warrant such an effort. Thus, readers were asked
to grade a topic which may have held little interest for them and
which may, in fact, have been distasteful for them to read.

Similarly, the topic may have had lit£le relevance for many readers.
A good writing teacher makes assignments that have a purpose--perhaps
a merely mechanical one such as checking fof,subject/verb agreement or

perhaps one of higher level such as structural integrity--but some
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purpose is ﬁsually implicit in the assignment. The obvious lack‘of a
purpose developed by each‘reader could have influenced rating scores.

A number of delimitations were made in the study. First, the
essay sample was derived fro@ a single medium—sized Montana high
school. While not totally representative of juniors and seniors in
Montana, the sample provided an adequate range and variety of writing.
Because it was the methods of evaluation that were tested, not the
writing, this condition was considered to be of no consequence..

Second, the groups of expert readers were selected purposively.
The.persons chosen posseésed the precise traits of experience, train-
ing, and ability which define the group. Also, the high correlations
achieved between raters in other studies (see chapter II) suggests
minimum benefit from a random sample design. That is, because all
trained expert raters rate very consistently, the selected experts
could be expected to typify a larger group of experts.

Third, a serious but requisite delimitation was the necessity of
choosing a relatively small number of methods for inclusion in the
study. 8ix relatively distinct methods of evaluation were identified

for use. While the major types of evaluation present in the available
literature are represented by these methods, there are undoubtedly
many poésibilities which were excluded. Some generalization to other

closely related methods is surely acceptable, but the use of a
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greater number of methods would have increased the power of such
generalization.
Finally, the study was delimited to include only one mode of
writing. Further research will need to be done to compare methods of

evaluation in other modes.

Definition of Terms

Definitions for several terms used in this study are required for
two reasons. First, there are the usual nﬁmber of words which may not
be familiar to one outside the specific area under investigation.
Second, and more importantly, many terms‘are used by different people
to mean different things; it has been necessary, . therefore, to.define
some more common words for purposes of consistency. The following
definitions are strictly adhered to throughout the étudy.

Analytic Scale.--A type of atomistic evaluation. It is a rating

scale with three or more points for each feature of writing being
rated. Some or all of these points have explicit definitions accom-
panying them to guide the rater.

Atomistic Evaluation Method.--A technique of evaluation in which

specific characteristics within a piece of writing are identified. By
combining the ratings of these characteristics, judgments about the
whole composition are made. The particular characteristics chosen may

or may not be dependent upon the mode of the writing being examined.
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Dichotomous Scale.-=-An atomistic type of evaluation in which a

number of statements are listed concerning the presence or absence of
certain features in the writing. Responses are binary, being yes/no,
present/not present, or similar options.

Essay Scale.--A type of holistic evaluation procedure consisting

of a ranked set of essays to which other essays are compared. The
essays to be graded are assigned the number of the essay in the scale
to which they most closely correspond.

General Impression Scoring.--A type of holistic evaluation in

¢

which papers are assigned letter or number grades after a single,
rapid reading. At least two raters gemerally rate each paper, in-

creasing the reliability of the method.

Holistic Evaluation Method.--A technique of evaluation which
considers a piece of writing as a whole which should not be divided
into its various parts. Such a method examines the composition on its
total merit rather than as a sum of several features or characteris-
tics.

Interrater Reliability.--A measure of the degree to which differ-

ent raters are consistent in their evaluations of some test or attri-
bute. Also called "intraclass correlation."

Mature Words.--Words which appear infrequently in samples from

immature writers, but more and more frequently as the maturity of the

writer increases. Thus, they may be used to identify mature writers.
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Mode.~~The form, purpose, and audience of a piece of writing.
Poetry, narrative, business, drama, and expository are a few of the
different types of modes.

Syntactic Complexity.--A measure of the complexity of the syn-

tactic structure of a piece of writing. Types of embeddings, phrase
modifications, etc. are . given different values as based on a trans-
formational-generative grammatical analysis of writing.

Tokens.-~-The £otal number of words in a piece of writing.

Topic Imposed Words.--Words which are Mature Words but which,

because of the demand imﬁosed upon the writer by fhe topic, will
appear more frequently than expected. For example, "pollute" is a
relatively low frequency word and would thus generally be considered
as a Mature Word. If, however, a topic were assigned which required,
say, a discussion of coal production, the word "pollute" would prob-
ably be assumed to be imposed by the topic.and thus should not be
considered as a Mature Word.

T-Unit.--As defined by Hunt (1977:92-93): "A single main clause
{(or independent clausé, if you prefer) plus whatever other subordinate
clauses or nonclauses are attached to, or embedded within, that one
main clause. Put more briefly, a T-unit is a single main clause plus
whatever else goes with it."

Types.--The number of different words in a piece of writing.
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Summary

Writing instruction is an important responsibility of the
schools. It also places severe time demands upon the teacher, both in
use of class time and the time needed to evaluate papers. This study
was undertaken to clarify the evaluation methods available to teachers
in three ways:

1. By identifying any differences in scoring which may result

from the use of different methods. This could lead to a
more precise definition of the specific factors which con-

stitute good writing. -
2. By identifying methods which gave comparable results, en-
abling teachers to use the most temporally efficient method.
3. By establishing whether pre-service teachers rate essays in

a manner comparable to the way experts do.
Specifically, the purpose of the study was to Aetermine the compar-
ability of grading student ‘essays by holistic, atomistic, mature word
choice, sytactic complexity, mean T-unit length, and vocabulary diver-
' sity methods. Scoring by experienced teachers also Waé compared to
tﬂat by pre-service teachers using the holistic and atomistic methods.
The study was conducted from the spring of 1981 to the winter of
1982 and utilized student themes obtained from a medium-sized Montana
high school. The limiting nature of the raters, the'topic selected,
the essays themselves, the restriction in the number of methods used,
and the use of a single mode of writing were also discussed, and

definitions of terms used in the study are given.




CHAPTER IT

REVIEW OF LITERATURE

The teacher's ability to measure written composition has grown
dramatically over the past twenty years (Bishop, 1978). This growth
is evidenced by two factors. First, the number of different types of
methods of evaluation has increased substantially. - Second, the preci-
sion with which these methods may be used has improved as research has
defined and enhanced their reliabilities. Both of these factors will
be addressed in tﬂis chapter. The work of many teachers, theorists,
and researchers who have developed widely divergent schemes for evalu-
ating writing will be examined, as will the aspects of research which

. suggest that each method may be an effective measurement tool. A
general discussion of essay grading begins the chapter.

The remainder of the chapter is organized to focus on seven
methods of evaluation:
holistic scoring
atomistic scoring

mature word choice
syntactic complexity
T-unit length

type/token ratio
standardized "skill" tests

NN PN

Grading Essay Writing

A considerable amount of disagreement appears in the literature as
to the definition of "holistic." The Educational Testing Service

was very specific, describing one unique method of rating essay
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examinations as "holistic scoring" (Fowles,-1978). On the other hand,
Cooper (1977) used the term in a generic sense to identify any of a
number of methods of evaluation in which only judgments of quality are
made; aﬁy method which does not involve counting the specific occur-
rences of a feature may thus be termed "holistic."” For the purpose of
efficiently cataloging the various evaluation techniques, it would
seem as if the most acceptable definition would fall somewhere between
these two extremes. The meaning of the word as it is employed in
common usage provides a réalistic definition. Thus, a "holistic"
scoring method may be considered to be a method which bases its jﬁdgr
ment of a piece of writing on the whole composition rather than on a

number of separately identified parts (see The American Heritage Dic-

tionary, 1976).

The category of Gatomistic” methods, then, subsumeé all of those
types of evaluation which employ scoring of several distinguishable
parté of a composition. The other categories pose no such problems of
defiﬁition.

Several authors stress the importance of using actual writing to
judge writing skills (Cooper, 1977; Lloyd-Jones, 1977; Coffman, 1971).
Coffman (1971) identified three reasons for using essays as a measure
of writing ability: (1) essay examinations provide a sample of actual

written performance and demonstrate a student's ability to use the

tools of language, (2) there is presently no alternative method which
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effectively measures complex skills and knowledge, and (3) other
research shows that studenté prepére in a different manner for differ-
en? types of tests, and anticipation of an essay examination produces
the greatest achievement as measuréd by any type of test.

Essentially, then, the preference for essay tests is based on
their superior validity--actual writing is being judged rather than
answers to objective questions (Cooper, 1977). Such answers dd.corre-
late with written scores, but only in the range of .59 to .71 (Gold-
shalk, Swineford, and Coffman, 1966). Thﬁs, while objective testing
of skills may poséess.spme measure of concurrent validity, sampling
writing was seen by these researchers as the method with the highest
content wvalidity.

Many types of objective evaluation ﬂave been developed in at-
tempts to provide self-contained definitions of quality. This is, by
applying a certain finite mechanical procedure to a set of writing
samples, that set can be ordered according ‘to how each member satis-
fies the criteria of the procedure. Then, by definition, the sample
which receives the highest score is the best piece of writing, and so
on down through the entire set. The four objective methods used in
the present study can be considered as such procedures. Each can be

applied by anyone familiar with the procedure, producing consistent

rankings of writing samples.
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There seems to be some inherent implausibility in such schemes,’
however. How, for instance, can an algorithmic approach of the type
suggested possibly account for all the nuances of meaning generated by
a creative human writer? And how can a certain set of traits--no
matter how large that set is--totally define any piece of writing?
How, in short, can a finite procedure properly score the infinite set
of possibilities available to even the least-sophistica£ed writer?

The answer, of course, is that it cannot. Such procedures must Be
seen for what they are: measures of certain very specific traits
contained within the total piece of writing. This should provide the
clue for the Eest answer to the question: what is quality writing?
Quality writing is simply that which recognized experts judée to be
quality writing.

This definition may seem at first sight to be question-begging,
but upon further refiection it emerges as the only possible, logically
defensible definition. There are three basic reasons why this is so.
First, no mechanical procedure designed to measure writing can ever do
so in a vacuum; that is, it needs as a reference some set of human
values. Thus, a degree of subjectivity must always be at the center
of any evaluation of a creative human task. No objective measure can
hope to capture all the aspects of the inherently subjective task of
writing. éecond, writing is aimed at a human audience: Its purpose

is to transmit ideas and information from person to person. The
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ultimate judges of the success of writing must be the members of the
audience for which it is intended. Third, these best able to judge
any complicated behavior are those with a significant amount of
exposure to that behavior. Thus, in the case of the evaluation of
writing, those with a substantial degree of experience with writing
evaluation would tend to have a broader, more reliable approach to
grading; they would have a reservoir of past writing against which to
make comparisons. This definition is supported by Cooper's (1977:3-4)
statement:

‘A piece of writing communicates a whole message with a

particular tone ‘to a known audience for some purpose: in-
formation, argument, amusement, ridicule, titillatiom. At
present, holistic evaluation by a human respondent gets us
closer to what is essential in such a communication than
frequency counts do.

Since holistic evaluation can be as reliable as mul-
tiple-choice testing and since it is always more valid, it
should have first claim on our attention when we need scores
to rank-order a group of students.

As a result of these considerations, the ratings of the expert
group using the holistic method were taken as the best estimates of
true writing quality in order to provide a standard against which to
measure the various methods employed in this study. To the extent
that another method produced results comparable to this group, that

method was considered to have provided a more or less accurate repre-

sentation of the quality of a piece of writing.

i = an mm vaa rmmn e e o+ e n PR )
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Holistic Methods ofIEvaluation

Holistic scoring provides a way of ranking written compositions.
Two common methods of accomplishing such a ranking are: (1) matching
a piece of writing to another piece of comparable quality from an
already ordered sequence, or (2) assigning the piece a grade in the
form of a letter or number based on general impressions of the paper
(Céoper, 1977).

The first of these methods employs an essay scale. One such
scale is that developed by the California Association of Teachers of
English (Nail and others,’1960). The first step in the development of
this scale consisted of creating an outline to judge the essays, some
of which would ultimately form the scale. The outline consist; of
three main headings: content, organization, and style and mechanics.
While there are subheadings which‘partially clarify the main headings,
no specific definitions or examples of the components of the outline
are given: an evaluator must decide, for example, if transitions are
adequate, or to what degree all ideas are relevant to the main focus
of the essay. The outline ié'thus seen as merely a guide which en-
ables a judge to keep desirable quai&ties in mind.

The scale consists of five essays ranked from best to worst and
containing proofreaders marks and marginal notés as well as critical

comments relating to pertinent aspects of the outline. There is also

s mee— .- N R - - —
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a summary of the typical characteristics of themes at eéch level of
the scale.

The Association of.English Teaéhers of Western Pennsylvania has
also published an essay scale primarily to provide models for begin-
ning teachers (Grose, Miller, and Steinberg, 1963). It presents
samples of poor, average, and good themes at the seventh, eighth, and
ninth grade levels. Guides in establishing the scale were: content,
form (unity, coherence, and effectiveness), and mechanics. Another
publication of the same association provides a similar.essay scale for
grades ten, eleven, and twelve (Hillard, 1963). The evaluation cri-
teria for the model themes were: '"(1) the writer must know what he is
talking about and (2) he must evidence a satisfactory degree of con-
trol over his writing so that his knowledge of the subject is communi-
cated with precision to the reader" (p. 3).

Another type of holistic scoring is that used by the Educational
Testing Service to grade part of the wrifing sample of its Basic
Skills Assessment (Fowles, 1978). This may appropriately be termed
"general impression scoring," for it consists of a rating arrived at
by a single rapid reading of a piece of writiné. In the method,
raters use a four point scale to judge the writing. In order to
develop the sensitivity of the raters, a training session of 30 to 40
minutes is required. Fifteen to twenty papers typical 6f the group to

be graded are selected as training papers. Because scoring is not
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based on anylset of pre-existent criteria, this training session
serves to develop the raters' abilities to compare papers to each
other--the only referents available. Standards evolve from the raters
in ?he course of the training session as they grade papers and revise
their personal opinions in light of comments from other raters.
'Raters are typically able to read from fifty to sixty papers per hour
(each paper approximately 3/4 of a page). Each paper is read by two
raters with the scores added for a total score.

As Lloyd~Jones pointed out (1977), a preference for a holistic
scoring scheme is based on either of two assumptions. The first of
these is that the whole is more than the sum of its parts. The se-
cond, that the parts are too many to be judged independently and may
not be easily fit into a formula which will produce a result equal to
the whole. Similarly, Fowles (1978:2) stated that in holistic scoring,
"the discrete elements are not as important as the total expression of
a student's ideas and opinions--that is, the overall quality of the
response."

Highly reliable scores are obtainable by this method. A
reliability of .95 has been reported for untrained holistic evalua-
tions using five raters (Follman and Anderson, 1967). Cooper (1977)
advocated training in holistic techniques to further improve reliabil-
ity scores, and Coffman (1971:36) explainéd how such iﬁprovement

occurs: "In general, when made aware of discrepancies, teachers tend
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to move their own ratings in the direction of the average ratings of
the group. Over a period of time, the ratings of thetstaff as a group
tend to become more reliable." He also suggested thé finer the scale
used to rate essays, the higher the reliability will be. A scale-of
seven to fifteen units seems to bée optimum. This method also has high
validity, as actual writing is examined in the way it is meant to

communicate~-that is, as a complete unit.

Atomistic Methods of Evaluation

Several methods of evaluation exist which attempt to identify
certain categories within a piece of writing and use these categories
to rate the entire composition. A statement from four Indiana college
departments of English lists five criteria for evaluating college
freshmen in composition courses (Hunting, 1960; and cited in Judine.,

1965). The following criteria and guidelines are from that statement.




CONTENT

Superior A significant central idea
(A-B) clearly defined, and sup-
ported with concrete,
substantial, and consist-
ently relevant detail
Average Central idea apparent but

{€) trivial, or trite, or too
general; supported with
concrete detail, but detail

that is occasionally

repetitious, irrelevant,

or sketchy

Unacceptable Central idea lacking, or
(D-F) confused, or unsupported

with concrete and
relevant detail

ORGANIZATION:
Rhetorical and Logical
Development

Theme planned so that it
progresses by clearly ordered amd
necessary stages, and developed
with originality and consistent
attention<to proportion and
emphasis; paragraphs coherent,
unified, and effectively developed;
transitions between paragraphs
explicit and effective

Plan and method of theme
apparent but not consistently

.fulfilled; developed with only

occasional disproportion or
inappropriate emphasis; para-
graphs unified, coherent,

usually effective in their develop-
ment; transitions between para-
graphs clear but abrupt,

mechanical or monotonous

Plan and purpose of theme not
apparent; undeveloped or devel-
oped with irrelevance, redundancy,
or incomsistency; paragraphs
incoherent, not unified, or
undeveloped; transitions between
paragraphs unclear or ineffective

ORGANIZA-
TION:
Sentence

Structure

Sentences
skilfully.
constructed
(uvnified, co-
herent, forceful
effectively
varied)

Sentences
correctly
constructed
but lacking
distinction

Sentences

not unified,
incoherent,
fused, incom-
plete, monoto-
nous, or
childish

DICTION

Distinctive:
fresh, precise,
economical,

and idiomatic

‘Appropriate
cear and
idiomatic

Inappropriate:
vague, unidio-
matic, or sub-
standard

GRAMMAR,
PUNCTUATION,
SPELLING

Clarity-and
effectiveness of
expression promoted
by consistent use of
standard grammar,
punctuation, and
spelling

Clarity and
effectiveness of
expression weakened
by occasional
deviations from
standard grammar,
punctuation,

and spelling

Communication .
obscured by freguent
deviations from
standard grammar,
punctpation, and
spelling

GcC
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Taking such guidelines a step further is the well known scale

developed by Diederich (1974) which appears below.

Low Middle High
Ideas 2 4 6 8 10
Organization 2 4 6 8 10
Wording 1 2 3 4 5
Flavor 1 2 3 4 5
Usage 1 2 3 4 5
Punctuation 1 2 3 4 5
Spelling 1 2 3 4 5
Handwriting 1 2 3 4 5
Sum

The scale grew out of a study conducted in 1961 (Diederich, 1966)
which involved the rating of 300 papers by sixty readers. Six differ-
ent areas were represented by the readers: college English teachers,
social science teachers, natural science teachers, writers and editors,
lawyers, and business executives. The raters were requested to place
each composition in one of nine groups sequenced according to merit.
The groups were to contain at least six papers from each of the two
topics about which the papers were written. No other instructions or
aids were given. Diederich (1966) explained the outcome:
The result was nearly chaos. Of the 300 papers, 101

received all nine grades, 111 received eight, 70 received

seven, and no paper received less than five. The average

agreement (correlation) among all readers was .31; among the

college English teachers, .41. Readers in the other five

fields agreed with the English teachers slightly better than
they agreed with other readers in their own field.
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This procedure has been criticized on the ground that

we could have secured a higher level of agreement had we
defined each topic more precisely, used only English
teachers as readers, and spent some time in coming to agree-
ments upon common standards. So we could, but then we would
have found only the qualities we agreed to look for--'

" possibly with a few surprises. We wanted each reader to go

his own way so that differences in grading standards would
come to light.

Through factor anmalysis, five clusters of evaluative criteria
were identified: (1) ideas, (2) mechanics, (3) organization, (4)
wording, and (5) style or "flavor." Diederich then reasoned that if
each of these factors were listed and explained, future raters would
be able to consider all important aspects of writing more fully and
general agreement among raters could be greatly increased. It will be
noted that in Diederich's scale (p. 26) four of these criteria are
listed singly while the fifth, "mechanics," is further broken down into
four subcategories. The scale consists of five points with low, middle
and high areas identified. In his 1966 report, Diederich defined these
three areas for each part of the scale. For example, the high, middle,
and low areas of the "ideas" scale are given below.

1. TIdeas

High. The student has given some thought to the topic and

has written what he really thinks. He discusses each main

point with arguments, examples, or details; he gives the

reader some reason for believing it. His points are clearly

related to the topic and to the main idea or impression he

is trying to get across. No necessary points are overlooked

and there is no padding.

Middle. The paper gives the impression that the student
does not really believe what he is writing or does not fully
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~realize what it means. He tries to guess What the teacher

wants and writes what he thinks will get by. He does not

explain his points very clearly or make them come alive to

the reader. He writes what he thinks will sound good, not

what he believes or knows.

Low. It is either hard to tell what points the student is

trying to make or else they are so silly that he would have

realized that they made no sense if he had only stopped to

think. He is only trying to get something down on paper.

He does not explain his points; he only writes them and then

goes on to something else, or he repeats them in slightly

different words. He does not bother to check his facts, and

much of what he writes is obviously untrue. No one believes

" this sort. of writing--not even the student who wrote it.

"Ideas" and "Organization" are considered most important by many
teachers and are thus assigned double values. It should be noted that
the Diederich scale "is both qualitative and quantitative; that is,
the scale provides for assessing both the quality of ideas and style
and the quantitative amount of 'correctness' in such things as gram-
mar, punctuation, and spelling. It is rare to find both factors in a
scale." (Lundsteen, 1976:53)

Another analytic scale (in Judine, 1965:159-160) is reproduced on -
the following page. This scale was developed in a school district
in Cleveland Heights, Ohio. Student writers, other student writers,
and teachers all use the form for self, peer, and student evaluations.

Lloyd-Jones (1977) found analytic scales such as Diederich's too
general and attempted to increase the precision of such scales by
insisting one scale be developed for each mode of writing. He termed

the result "Primary Trait Scoring." A specific mode of writing is
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PURPOSE

A. Content-509%

Convincing

Unconvincing -

persuasive, sincere,
enthusiastic, certain
Organized

Jumbled

logical, planned,
orderly, systematic
Thoughtful

Superficial

reflective, perceptive,
probing, inquiring
Broad

Limited

comprehensive, complete,
extensive range of data,
includsive

_Specific

Vague

concrete, definite,
detailed, exact
Style-30%

Fluent

Restricted

expressive, colorful,
Cultivated

Awkward

varied, mature,
descriptive, smooth
appropriate

Strong

Weak

effective, striking,

forceful, idioms,

fresh, stimulating
Conventions-20%
Correct Writing Form

Incorrect Form

paragraphing, heading,
punctuation, spelling
Conventional Grammar

Substandard

sentence structure,
agreement, references, etc.
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chosen and the characteristics required for succeséful communication
in that mode are identified. Other researchers (Cooper, 1977; Lund-
steen, 1976) have also stated the need to develop separate methods to
evaluate each differen£ mode. Support for this position includes
research showing an increasing variation between ability in various
modes of writing in elementary grades as age increased (Veal and
Tillman, 1971). The expository (explanation) mode showed the greatest
increase in quality through grade levels, while the argumentative mode
showed the least increase.

Moslemi (1975) identified creative writing as a unique mode and
used a five-point scale to rate four traits: (1j originality, (2)
idea production, (3) language usage, and (4) uniqueness of style.
Three judges from varied specialties--sociology; English as a foreign
language, and English literature--were used in her study. Despite the
diversity of background, after a short training period, an inter-rater
reliability of .95 was obtained. Other researchers have also found
high correlations between judges on rating scales. Folman and Anderson
(1967) reported reliability scores for five raters to be .94 for the
éalifornia Essay Scale, and .93 for the Diederich scale.

Fowles (1978) suggested that the use of analytic scales requires
only one rater per paper because of.the high reliability factor. The
criteria upon which a scale is based make it easy to judge the cor-

rectness of response. ' As a result, no experience is necessary for
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raters using an analytic scale. She also pointed out, however, that

only certain traits are judged, and that raters must be careful to

Closely related to the analytic scale is the dichotomous scale.

Cooper (1977) presenfed the following a scale for evaluating writing

done in a dramatic mode.

YES NO
LANGUAGE
SHAPE
CHARACTERIZATION
10.
MECHANICS 11.
12,
13.
RESPONSE 14.
15.

Totals:

Conversation sounds realistic.
Characters' talk fits the
situation.

There are stage directions.
Stage directions are clear.
Opening lines are interesting.
There is a definite beginning.
There is a definite ending.
The ending is interesting.

The characters seem real.-

The characters are consistent.
The form is consistent.
Spelling rules are observed.
Punctuation rules are
observed.

The work is entertaining.

The work made me think about
something in a way I hadn't
previously considered.

Cooper (1977:9) doubted, however, "whether dichotomous scales would

yield reliable scores on individuals, but for making gross distinc-

tions between the gquality of batches of essays, they seem quite




32
promising, though apparently requiring no less time to use than an

analytic scale for the same purpose.”

Mature Word Choice

Some words in.the lexicon occur more frequently-than others. The
importance of this fact has been recognized for hundreds of years. As
Lorge (1944) pointed out, Talmudist scholars have used word éounts in
their studies of the Torah since at least 900 A.D. For them, the
significance of the appearance of a rare word was a subject of con-

siderable interpretation. The first large list of word frequencies

compiled in the United States is The Teacher's Word Book of 30,000
Words (Thorndike and Lorge, 1944). This book is a listing of four
separate word counts which represent a total sample of approximately

18 million words. The most current word list is the Word Fregquency

Book compiled by Carroll, Davies, and Richman (1971). The éuthors
extracted over five million words of running text from more than 1000
publications. The texts used included textbooks, workbooks, kits,
novels, poetry, general non-fiction, encyclopedias, and magazines.

The project was undertaken to provide a lexical basis for the American

Heritage School Dictionary. From the word list thus obtained, an

index of the frequency of occurrence was generated for each word.
This is called the Standard Frequency Index (SFI) and is defined as

SFI = 10(log, 6 + 10)
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where 6 is the ratio of the number of tokens of a word type to the
total number of tokens as that number increases indefinitely. A
sample word and its probability of occurrence is given in Table 1 for

several levels of SFI.

Table 1

Interpretation of the Standard Frequency Index

Probability of the Word's Occurrence Example of a Word
SFI  in a Theoretical Indefinitely Large Sample with Designated SFI

90 1 in every 10 words the (88.7)%
80 1 in every ' 100 words is (80.7)

70 1 in every . 1,000 words go

60 1 in every 10,000 words cattle

50 1 in every 100,000 words quit

40 1 in every 1,000,000 words fixes

30 1 in every -10,000,000 words .  adherés

20 1 in every 100,000,000 words “cleats

10 1 in every ' 1,000,000,000 words ' votive (12.7)

*Where no word has the designated SFI, the SFI of the closest word

appears in parentheses.

Finn (1977) utilized the SFI as an index of mature word choice.
The index was applied £o 101 themes written by students in grades 4,
8, and 11 which provided a data base of approximately 15,000 words.
. He discussed two themes and showed that one contains a greater number
of mature words than does the other. His analysis demonstrates an at-
tempt to use a word frequency count as the basis for an objective

measure of maturity in word selection.
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Fluency

Measures of fluency are designed to provide objective data con-
cerning aspects of syntactic structure; the ways in which a writer
puts words together can brovide an indicati&n of the degréé of coﬁtfol
which that writer has over the structural forms of language. Re-
searchers who attempt to define this control try to objectively mea-
sure one or more of these structural forms. As Endicott (1§7é:5)
stated: '"That people tend to perceive and process language in terms
of units of some kind seems obvious, but what these units are and how
they are perceived are questions that have not been resolved.™

One such unit which has received much use is the T-upit. Hunt -
(1977:92-93) defined the T-unit aé "a single main clause (or indepen-
dent clause, if you prefer) plus whatever other subordinante clauses
or nonclauses are attached to, or embedded within, that one main
clause. Put more briefly, a T-unit_is,a‘single main glause plus what-
ever else goes with it."

Since its development, many researchers have émployed the T-unit

as a measure of fluency (Hunt, 1977; Gebhard, 1978; Dixon, 1971;

~Belandger, 1978; Fox, 1972). Hunt showed in his 1965 study that mean

T-unit length tends to increase as students get older. Cobper (1975)
found that an increase of .25 to .50 words per T-unit per year has been

shown to be a normal growth.
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With the T-unit as an example, several researchers have extended
the investigation of syntactic structure in both breadth and depth.
For example, other measures of syntactic structures were proposed by
Christensen (1968). He claimed the developmental studies of Hunt and
others are leading teachers in the wrong direction. Hunt's studies
suggest that the more complex a piece of writing, the more mature the
writer. Christensen suggested this is not necessarily the case and
proposed that it is not sheer complexity that ought to be taught, but
rather proper use of structures. In a study of non-professional,
semi-professional, and proefessional writers, Christensen investigated
structures which he termed‘”free‘modifiers” and "base clauses." A
free modifier is a structure which modifies constructions rather than
individual words (such a modifier is "bound"). The total number of
words in free modifiers as well as their position within a T-unit were
found to be significant indexes of writing quality. A base clause of
a T-unit is what is left when the free modifiers.are removed. The
mean length of base clause was also found to be significant. Nemanich
(1972) indicated that there is a significant increase in the use of
the passive voice between students in grade 6 and adult professional
writers.

Following the lead of these researchers who have focused on one
or two indicators, many researchers have combined several syntactic

units into a single measure of syntactic complexity. Endicott (1973)
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used psycholinguistic terms to develop a model of syntactic complex-
ity. He defined a complexity ratio which depends upon certain syntac-
tic operations and transformations.

Botel and Granowsky (1972) developed a formula for determining
syntactic complexity in ordér to measu?e the syntactic component of
writing. Their primary concern was to provide a new method of judgiﬁg
readability. Various structufes are assigned values on a scale of 0
to 3 and the sum of these values is then divided by the number of
sentencés to provide the compléxity score. The scoring guidelines
follow.

Summar& of Complexity Counts
0-Count Structures
Sentence Patterns - two or three lexical items
1. Subject-Verb-(Adverbial): He ran. He ran home.
2. Subject-Verb-Object: I hit the ball.
3. Subject-be-Complement-(noun, adjective, adverb): He is
good.

4. Subject-Verb-Infinitive: She wanted to play.

Simple Transformations

1. interrogative (including tag-end questions): Who did
it?

2. exclamatory: What a game!

3 imperative: Go to the store.

Coordinate Clauses joined by "and": He came and he went.

Non-Sentence Expressions: Oh, Well, Yes, And then

1-Count Structures

Sentence Patterns-four lexical items
1. Subject-Verb-Indirect Object-Object: I gave her the
ball.
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Subject-Verb-Object-Complement: We named her presi-
dent. —_— '

Noun Modifiers

W N =

5.

adjectives: big, smart

possessives: man's, Mary's

predeterminers: some of, none of.... twenty of
participles (in the natural adjective position):
crying boy, scalded cat.

prepositional phrases: The boy ‘on the bench...

Other Modifiers

1.

adverbials (including prepositional phrases when they
do not immediately follow the verb in the SVAdv. pat-
tern.) .
2. modals: should, would, must, ought to, dare to, etc.
3. negatives: no, not, never, neither, nor, -n't
4. set expressions: once upon a time, many years ago,
etc. ’
5. gerunds (when used as a subject): Running,is fun.
6. infinitives (when they do not immediately follow the
verb in a SVInf. pattern): I wanted her to play.
Coordinates )
1. coordinate clauses (joined by but, for, so, or, yet):
I will do it or you will do it.
2. deletion in coordinate clauses: John and Mary, swim or
fish. (a 1-Count is given for each lexical additiomn)
3. paired coordinate "both . . . and": Both Bob did it and
Bill did it.
2-Count Structures
Passives: I was hit by the ball. I was hit.

Paired conjunctions (neither...nor, either...or): Either Bob will

go or I will.

Dependent Clauses (adjective, adverb, noun): I went before you
did.

Comparatives (as...as, same...as, -er than...., more...than) He

is bigger than you.
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Participles (ed or ing forms not used in the uéual adjective
position): Running, John fell. The cat, scalded, yowled.

Infinitives as Subjects: To sleep is important.
Appositives (when set off by commas): John, my friend, is here.

Conjunctive Adverbs (however, thus, nevertheless, etc.): Thus,
the day ended.

3-Count Structures

Clauses used as Subjects:. What he does is his concern.

Absolutes: The performance over, Mr. Smith 1lit his pipe.

Golub and Kidder (1974} stated that while both Hunt's T-unit
meaéure and Botel and Granowsky's syntactic complexity formula do
indeed provide relevant data, both are time consuming and tedious. A
measurement tool is needed which can be easily used and which will
define specific structures that can be taught to increase writing
maturity. The authors reéorted a study iﬁ which sixty-three struc-
tures were subjected to multivariate analysis and ten variables whiéh
correlated highly with teacher ratings were assigned weights through
canonical correlation analysis. This research led to the developmént.
of the following tabulation sheet which allows calculation of a Syn-

tactic Density Score (SDS) (Golub, 1973).
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SYNTACTIC DENSITY SCORE
Number Description Loading Frequency L X F

Total number of words
Total Number of T-units

. 1. Words/T-Unit .95 X
2. Subordinante clauses/T-unit .90 X
3. Main clause word length (mean) - T .20 X
4. Subordinante clause word length (mean) .50 X
5. Number of Modals (will, shall can,

may, must, would. . . .) .65 X
6. Number of Be and Have forms in the

auxiliary . 40 X
7. Number of Prepositional Phrases 75 X
8. Number of Possessive Nouns and ' .70 X
9. Number of Adverbs of Time (when, then,

once, while. . . .) .60 X
10. Number of gerunds, participles, and

absolute phrases (unbound modifiers) .85 X

‘ TOTAL

SDS: S.D. Score (Total/No. of T-units)

Grade Level Conversion

Grade Level Conversion Table:
SDS .5 1.3 2.1 2.9 3.7 4.5 5.3 6.1 6.9 7.7 8.5 9.3 10.1 10.9
Grade

Level 12 3 &4 5 6 7 8 9 10 11 12 13 14

The authors have programmed the SDS on computer with results very
closely correlated to hand tabulation. Thus the goal of ease of use
together with teachably defined structures is attained.

Belanger (1978) pointed out that the SDS is dependent upon the
length of the writing sample, since variables 1 to 4 would be
constant whatever the number of T-units, while variables 5 to 10
are grosé scores and would vary with the length of the writing sample.

To add these two groups of scores is to add variables of two different
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types.’ As a solution, Belanger suggested dividing variables by 10

rather than by the number of T-units.
Gebhard (1978) sought to measure the use of syntactic structures

among groups of college freshmen and professional writers, and to

determine how writing from these two groups compared. All measures of

fluency used--sentence length, clause length, and T-unit length--
indicated significant differences between freshmen and professional
writers.‘ Sentence combining transformation length--a measure of
syntactic complexity--also gave significant results. The rest of the
study provides uncertain results. Gebhard (1978:230) concluded:

Unfortunately, perhaps, the results of this study point in
no specific direction for instruction in the improvement of
syntax. In other words, outside of a few structures, such
as coordinate conjunction sentence beginnings and extensive
use of prepositional phrases, it is not possible on the
basis of the results realized here to say, "It is clear that
professional writers use these syntactical forms as do
highly rated freshmen. Go, therefore and teach the use of
these devices." : ’

Such a simplistic solution to the problem of composition
teaching is not at hand. If this study testifies to any-
thing, it seems to this researcher, it testifies to the
organic and holistic nature of the written communication
act. The better freshman has internalized the dialect of
written English to a greater extent than his less able
classmate.

O0'Donnell (1976) provided a useful history of attempts to measure

syntactic complexity over the past forty years.
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Vocabulary Diversity

Most authors recognize good vocabulary as an essential ingredient
of quality writing. Vocaulary choice is a significant part of
Diederich's (1974) category of "Wording," while Page (1966) gave
"aptness of word choice" as an example of an intrinsic variable which
is of importance to a grader of writing. Other researchers include
word cﬂoice under categories of "diction," "usage," "fluency," and so
on.

A number of approaches may be taken to obtain a quantitative
measure of vocabulary diversity. The easiest may Be to simply total
the number of words written; i.e., find the number of tokens. Simi-
larly, one may determine the number of different words appearing in a
wrifing sample; i.e., find the number of types. Unfortunately, both
of these techniques produce results dependent upon the length of the
writing sample--a 1oqg paper consisting mostly of common poorly se-
lectedywords would be rated better than a short paper with a distinct,
carefully chosen vocabulary. A simple attempt to correct this problem
might seem to be a ratio of types to tokens. Carroll (1964) demon-
strated that this measure too is a function of length. 'Sometimes the
type-token ratio (the number of different words divided by the numberA
of total words) is used as a measure of the diversity of richness of
vocabulary in a sample, but it should be noted fhat this ratio will

tend to decrease as sample size increases, other things being equal,
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because fewe; and fewer_of the words will not have occurred in the
samples already counted" (Carrol, 1964:54).

To offset the effect of sample length, Carroll went on to suggest
a different measure.' "A measure of vocabulary diversity that is |
approximately independent of samplée size is the number of different
wo;ds divided by the square root of twice the number of words in the
sample." Another technique was presented by Herdan (1964). He défineé

s£ X*

K= —2= -
2
[8f X]

= s

where fX is the number of vocabulary items with frequency X. 1/K is
then interpreted as an index of diversity. Herdan also stated that
word usage cannot be viewed theoretically as following a random_dis—’
tribution, but that the use of any word influences to some degree the
choice of subsequent words.

In the Word Frequency Book, (Carroll, Davies, and Richman, 1971)

an "Index of Diversity" is defined as

D =m/s
where m is the mean and s is the standard deviation of the logarithmic
distribution of probabilities of word types. D is:independent of
éample length. This formula is closely related to the formula given

above by Herdan.
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Standardized Tests

While standardized tests were not used in the study, a discussion
of such tests is nonetheless useful for two reasons. First, many of
the characferistics--good and bad--of standardized tests can be
identified in some of the methods used in the study. Seéond, many of
the more recently developed methods of evaluating essays--holistic
scoring and primary trait scoring as examples--were creatéd in reac-
tion against standardized tests (Applebee, 1981).. It is useful to
have an awareness of this historical development when such methods
are studied.

Many experts are critical of standardized tests. Moffett and
Wagner (1976) stated that standardized tests are designed to eliminate
the bias inherent in teacher-made tests. In order to do this, the
score a student receives on such a test must be compared to the scores
of other students. There are two principle ways of making this com-
parison. First, most standardized tests are norm-referenced; that is,
some "mormal" population is used as a basis against which other scores
are referenced. The authors (1976:431-432) questioned the efficacy
of such a comparison, stating that a student's

only reason for comparing his performance with other's

would be to know where he stands in the eyes of adults

manipulating his destiny. For your own diagnosing and
counseling purpose, comparison among students has no value.
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The second method of comparing students is by criterion-
referencing; that is, students are measured against an established
standard rather than against a normal population of other students.
Criterion-referenced tests are usually designed to be politically
safe--they utilize only minimal standards in order that most students
will pass. Moffet and Wagner (1976:432) further state:

Obviously there is a kind of score group in the minds
of the test-makers, only it is not a particular population
actually run through a particular test but rather a general
notion of what most students have done, and can do, based on
common school experience.

. .In short, criterion-referencing differs not so ’
much from norm-referencing as might appear at first blush,
because both set low standards based on moving large masses
a short way. This low center of gravity owes to the mis-
guided practice of treating all students at once in the same
way, of standardizing.

Thus, Moffett and Wagner concluded that standardized tests are not
the proper instruments to measure a student against himself.

Some of the same criticisms were made by Applebee (1981). He
stated that standardized tests of vocabulary, usage, and reading
comprehension are easy to administer and score, and are highly corre-
lated with writing ability. However, he also identified two major
deficiencies of such tests. First, the higher level skills of devel-
opment, organization, and structure are not measured by standardized

tests; second, teachers should be teaching usage exercises rather than

writing if usage were actually a direct measure of writing ability.




45

In an assessment of the accountability system used in the
Michigan schools (House, Rivers, and Stufflebeam, 1974:668), the in-
vestigators found that standardized tests wére not reliable indicators
of learning.

Contrary to public opinion, standardized achievements tests

are not good measures of what is taught in school. 1In

addition, many other factors outside school influence them.

Even on highly reliable tests, individual gain scores can

and do regularly fluctuate wildly for no apparent reason by
as much as a full grade-equivalent unit.

Summary

Many evaluation strategies are available in the literature. The
preference for ﬁsing actual writing samples as opposed to objective
tests was discussed, and a number of evaluati&n strategies were
grouped into seven categories: holistic scoring, atomistic scoring,
mature word choice measurement, syntactic compléxity, T-unit length,
type/token ratio, and standardized tests.

Several methods of holistic and atomistic scoring were discussed
along with research supporting the reliability and usefulness of each.
of particplar interest were the ETS system of holistic scoring, the
analytic scale of Diederich, .and the concept of developing unique
rating scales for each mode of writing advanced by Lloyd-Jones and
others. Examples of selected charts and grading scales.ﬁere:pre—
sented.

Similarly, several objective types of evaluation were discussed.

Mature word choice measurement can provide an index of the number of
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less frequently used words as a sign of mature writing; a measure of
syntactic complexity gives an indication of the degree of sophistica-
tioﬁ of syntactic structuré; T-unit length provides a measure of. a
specific type of syntaétic structure that has been the basis of much
research; and a type/token ratio can indicate the degree to which a

writer varies his word selection. Finally, standardized tests tend to

measure things other than writing skills.




CHAPTER III

METHODS

This chapter describes the procedures which were uséd in‘order to
determine the reliability of six methods of grading student essays.
The'épecific methods used were representative of the categories of
holistic scoring, atomistic scoring, mature word choice, syntactic
complexity, T=-unit length, and t&pe/token ratio which were descfibed
in Chapter II. The Holistic and Atomistic methods are given consider-
able attention because of the need to obtain several subjective rater
opinions. The other four methods utilize objective scoring procedures
and may be scored by anyone familiar with the various instruments or
formulae.

Also in this chapter the general questions investigated are
transformed into specific null hypotheses and alternative hypotheses.-
The results of the study were determined from these hypotheses and the

outcomes of the various statistical procedures described.

Essay and Rater Descriptions

The essays used in the study were obtained from two English
Composition classes at the high school in Belgrade, Montana. Both
classés contained a mix of juniors and seniors. The students were
given one fifty-minute period to write extemporaneously about the
following paragraph.

Imagine that a large company near you has been found to
be seriously polluting a local river. Some people have been
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talking abou£ closing the company down until something can

be done about the pollution. If the company is closed down,

many people will_be out of work. Write your feelings about

whether to shut down the company. Be sure to indicate why

you feel the way you do.

This paragraph was chosen because of its use in previous reseaxch
(Finn, 1977:71) and also because it seemed to provide both a legi-
timate point of focﬁs and direction and a sense of open-endedness
which would allow students to give divergent responses.

Twenty-ﬁine students completed the assignment. One paper was
written in outline form and was removed from the study. It was felt
that because the other papers were all written in a normal prose
fofmat, the obvious difference in form of this paper might .contribute -
to scoring differences.

From the remaining 28 papers, 10 were removed to be used as
training papers for the groups using thée holistic scoring method.‘
Eighteen papers were then left for actual rating purposes. The
training papers were selected to represent the same approxiamte range
of quality as the remaining papers as suggested by ETS (Fowles, 1978).
To accomplish this, this researcher and two other expérienced teachers
rated the 28 papers on a five point scale. The average score for each
ﬁaper was determined, and the 10 training papers were selected to
represent a sample from the entire body of papers.

The papers were then entered into a computer file and typed (by

line printer) copies were made for use by the various raters. As
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Gebhard (1978) suggested, the typing of papers eliminates the "hal&"
effects of handwriting. Initially, spelling errors were to have been
corrected as well, but the difficulty of distinguishing spelling er-
rors from usage errors as well as the desiré to keep the samples a;
much like actual writing as possible led to a precise transcription
of the papers.

Four groups of raters were used in the study. Groups A and B
were each composed of 10 expert readers of English composition. These
reéders were identified as experts on the basis of their education and
expérience. All have degrees in English or education with an emphasis
in English, and all have taught in the public schools. These groups
were composed of university professors of English or education, and
master secondary school English teachers. Groups C and D consisted of
English education majors and minors at Montana State Univeréity en-
rolled in an undergraduate Enélish methods course entitled "English

and the Teaching of Composition" during spring quarter 1981 and winter

_quarter 1982, respectively. A major goal of this course was to train

’

students in the evaluation of writing. Most of these students were
seniors preparing to teach within a year. Group C consisted of 14
students, while Group D consisted of 10 students.

One éroup of expert readers (A) and one group of pre-service

teachers (C) performed a holistié evaluation. The other group of
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experts (B) ;nd the other group of pre-service teachers (Dj performed
an atomistic evaluation.

It was necessary to control one major contaminéting variable--the
rater groups must be comparable fof each type of ratef (i.e., expert
or student) in order for the effects of the method to be examined.

The two expert rater groups were matched by experience and educational
level. The two students groups were matched on the basis of class,
cummulative grade point average, and experience. All students had
completed equivalent lower division pre-requisite courses and per-
formed their grading procedures during the final week of the quarter

when enrolled in the methods course. In addition, the same professor

taught the methods course in the same fashion both quarters. A t-test

" was used to determine the significance of the difference between the

mean grade-point averages of the two groups.

'In the proposal for this study, the comparability of the student
groups was to have been determined Ey the use of a standardized test
of English skill as suggested by Follman and Anderson (1967). This
would have reqﬁired the use of a second class period from the English
methods course, however, and the instructor of the course was not
willing to give up this additional time. Therefore, the method de-
scribed above was selected as the only feasible way to establish

comparability.
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Contaminating variables left uncontrolled include many factors of
the raters: sex, .age, job goals, personality, etc. Also, the choice
of topic and mode of the writing sahple have been selected without
regard to the feelings of the raters. This is discussed more fully in

the "Limitations and Delimitations' section of Chapter I.

Categories of Investigation

The categories under inveétigation in the study were the six
methods of rating essays. These are: (1) Holistic scoring, which
requires readers to rate essays.based on a single, rapid reading; (2)
Atomistic scoring, whiéh provides raters a lisﬁ of factors of which to
rate essays; (3) Mature word choice score, an objective system of
determining the maturity level of word usage; (4) Syntactic complexity
score, an objeétive measure of the level of sophistication of syntac=
tic usagé; (5) An objective method of determining mean T-unit length;
and (6) An index of the ratio of types to tokens. These methods were
selected because each provides a different way of measuring writing.
Undoubtedly, many other methods could have been selected in addition
to or in place of these methods; the methods used, however, repre-
sented those moét frequently cited in the available literature by

testing services, writing evaluation guides and researchers.

N
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Method of Data Collection

The holistic evaluation required readers to assign a score of 1
“(highest) to 5 (lowest) to each paper. There is'much variation in
the literature concerning the number of points in the rating scale.
'ETS (Fowles, 1978) used a scale of 1 to 4, while the National Asséss-

ment of Educational Progress (Writing Mechanics, 1975) used a scale of

1 to 8. Several authors have suggested a three-point scale (Thomas,
1966; Hillard, 1963; Grose, Miller, and Steinberg, 1963), and many
others a five-point scale (Ward, 1956; Blackie, 1965; Green and
others, 1960). The five-point Scale:was chosen on the basis of the
literature as well as its compatibility with the traditional grading
system (i.e., A, B, C, D, F).

Both groups using the holistic scoring method required a short
training sessi;n which followed the procedure suggested by Fowles
(1978). This session utilized the ten training papers previously
removed. These were graded by the researcher and two assistants, as
explained above, using the same five-point scale which was used by.the
raters. A paper with a score of 3.was the first training paper used
and the remainder of the papers were placed in raﬁdoﬁ order after it.
At the training session, copies of each paper were given one at a time
to the readers. Each reader read and scored phe‘paper without discu§f
sion. When all readers had scored a paper, the scores were marked'én

the blackboard and the paper was discussed.

JU——
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The training sessions for both groups of holistic.raters were run
in the same manner. The researcher compiled a list of imstructions
which he read to the groups. In both sessions, when six of the train-
ing papers had been scored and distussed, the scores clustered- at two
points, allowing the groups to move into the actual rating phase of
the session as recommended by Fowles.

Raters were instructed that there was to be no discussion. during

>
the rating period and were also asked to use each score in the 1 to 5
range at least once among the 18 papers. This was to insure that all
raters would utilize the full range of the scale.

The groups using the atomistiq scoring method used the following
scoring sheet for each paper and the descriptions of each factor as
found in Diederich (1974). It should be noted that the rating form
used is‘the Diederich (1974) analytic scale without the "Haﬁdwriting“

factor.

Low Middle High
Ideas 2 4 6 8 10
Organization 2 4 6 8 10
Wording 1 2 3 4 5
Flavor 1 2 3 4 5
Usage 1 2 3 4 5
Punctuation 1 2 3 4 5
Spelling 1 2 3 4 5

The papers given to each rater in each of the four groups were
randomly ordered. Thus, every rater went through the papers in a

different sequence.
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The mature word choice scores were obtained through a procedure
based on that described by Finn (1977). First, a computer was used to
count the number of occurrences of each word in all themes as well as
to calculate the total number of types and of tokens. The same infor-
mation was then produced for each individual theme. For consistency,
different graphic forms of the same word were combined; that is,
obvious misspellings - e.g., "polution'" - were correéted before the
lists were compiled.

Also, spaced words were combined (water ways), connected words
were separated (alot), énd homophones were corrected (their/there/
they're). In most cases, if a word ‘exists and was neither an obvious
spelling error nor a homophone error, it was left--even if used impro-
perly semantically--as it appeared. The word frequency list of
Carroll, Davies, and Richman (1971) was used to determine the Standard
Frequency Index (SFI) of all words. This is a measure of the fre-
quency with which a word would be expected to occur. (Refer to Chap-
ter II, table 1 for the probability and a sample word for various
levels of SFI). Mature Words were considered to be those with an SFI
less than 50.

The list of the number of occurrences of all words was used to
determine which words were "Topic Imposed Words," that is, those which
may be of low frequency but which were demanded by the topic and thus

should not be counted in the mature word category (see Finn, 1971).
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Those Mature,Words which appeared five or more times in the éample
themes were considered Topic Imposed and were eliminated ffom the
count of Mature Words. Also eliminated from the count of Mature Words
were proper nouns, slang, contractions and numerals. For egch.theme,
the number of ﬁords or "tokens" and the total number of Mature Words
(after eliminating the above listed categories) was counted. The
Mature Word Index (MWI) for a paper is then the édjusted frequency of
Mature Words divided by the number of tokens.

The Syntactic Complexity score was obtained by using the Syntac-
tic Complexity Formula developed by Botel and Granowsky (1972), which
is explained in Chapter II. )

The Mean T-Unit Length for each paper was obtained by first
determining the number of T-units in the paper and then dividing this
number by the number of tokens.

The Type/Token Index was determined by Carroll's (1964) formula

T

V2N

where T is the number of types and N is the number of tokens.

Statistical Hypotheses

The specific null hypotheses which were tested and the alterna-
tive which was selected for each in the event of rejection of .the null

are listed below.
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Null--No significant correlation.exists between scoring
method A and scoring method B (where A and B are re-
placed by all possible distinct pairs of the six scor-
ing methods).

Alternative--A significant positive correlation exists
between scoring method A and scoring method B (where A
and B are replaced by all possible distinct pairs of
the six scoring methods). :

Null--No significant correlation exists between factor
A and scoring method B (where A is replaced by each
factor of the modified Diederich analytic scale in all
possible combinations with B which is replaced by each
of the methods).

Alternative--A significant positive correlation exists
between factor A and scoring method B (where A is
replaced by each factor of the modified Diederich
analytic scale in all possible combinations with B
which is replaced by each of the methods).

Null-~-No significant correlation exists between scoring
method A and the sum of the rankings:of the other five
methods (where A is replaced by each of the methods).

Alternative--A significant positive correlation exists
between scoring method A and the sum of the rankings
of the other five methods (where A is replaced by each
of the methods).

Null--No significant inter-method correlation exists
among the six methods of essay scoring.

Alternative--A significant overall correlation exists
between the six methods of essay scoring.

Null--No significant difference exists between ratings
by pre-service English teachers and expert readers
using the holistic scoring method.

Alternative--A significant difference exists between
ratings by pre-service English teachers and expert
readers using the holistic scoring method.
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6. Null--No significant difference exists between ratings
by pre-service English teachers and expert readers
using the atomistic scoring method.

Alternative--A significant difference exists between

ratings by pre-service English teachers and expert
readers using the atomistic scoring method.

Analysis and Presentation of Data

All four groups of raters (i.e., the student and expert groups
used for the holistic and atomistic methods) were tested for inter-
rater reliability. Ebel (1951) described two formulae for such intra-
class correlation. One yields the reliability coefficient for average
ratings, while the other produces a reliability coefficient for indi-
vidual ratings. The choice of formula depends upon the use of the
coefficient.

If decisions are based upon average ratings, it of

course follows that the reliability with which one should be

concerned is the reliability of those averages. However, if

the raters ordinarily work individually, and if multiple

scores for the same theme or student are only available in

experimental situations, then the reliability of individual

ratings is the appropriate measure. (Ebel, 1951:408)

The available sources either do not mention the individual relia-
bility formula at all or stress the results obtained from the average
reliability formula (Follman and Anderson, 1967; Cooper, 1977).
Because the decisions regarding the correlation of the six scoring
methods were based on average ratings for the holistic and atomistic

methods, the use of only the average reliability formula can be justi-

fied. However, as multiple ratings do not generally occur outside of
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an experimental setting, the individual reliability formula can also
be justified. Ebel's critieria thus produce ambiguous results, so the
reliability for both individual and average scores are listed.
Ebel's (1951) formula for the reliability of average ratings is
M - Me .

M
p

and his formula for the reliability of individual ratings is
M -M
P e

MP + (k-1)M

For both formﬁlae, MP is the mean square for papers, Me is the mean
square for error, and k is the number.of raters. In order to elimi-
nate the adverse effects upon the correlation coefficient arising from
a difference in the level of ratings betweenvraters, the "between-
raters" variance was removed from the error term as suggested by Ebel
(1951).

It should be noted that a Kuder-Richardson (1937) formula is
suggested in a later reference of Ebel (1972) as a means of calcu-
lating the reliability coefficient. This formula produces results
equal to the method of intraclass correlation used to determine the
reliability of average ratiﬁgs found in Ebel's earlier work. McNemar
(1969) also gave a heipful discussion of the intraclass correlation
method. Both the Ebel and fhe Kuder-Richardson procedures involve the

’

analysis of variance by which the variation in scores between essays
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is compared to the variation within essays. This further supports the
usage mentioned above of the-average as opposed to the individual
reliability éoefficient. ‘

Each method of evaluation provided a single score for each paper.
For the holistic and atomistic methods (i.e., those methods using
raters) the average score of all raters was used, while the othgr
methods produced one score per essay by design. The scores from each
method were correlated with the scores from each of the other methods.
There are two correlations each for the holistic and atomistic methods--
one using the expert readers and one using the pre-service teachers.
Thus, an eight-by-éight correlation matrix presénted when the results
are discussed in Chapter IV, shows all correlations in a manner similar
to the five-by-five matrix of Follman and Anderson (1967). The Pearson
product-moment correlation coefficient was used to determine these
correlations.

The scores obtained from each method (and rater group) were then
used to obtain rank orderings of essays for each method (and rater
group). These rankings were correlated by pairs using Spearman's
coefficient of rank correlation and are also displayed in an eight-by-
eight correlation matrix in Chapter IV.

The modified Diederich rating scale used in the study permitted
the easy identification of several traits which were determined to be

important to writing quality by means of factor analysis (see Chapter
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II). These factors were correlated with each method using the Pearson
correlation coefficient. The results appear in & seven-by-eiéht
matrix (i.e., factors by methods and rater groups). Another such
matrix is used to.display the Spearman rank corfelations of-factors
and methods. These matrices appear in Chéptef Iv.

Correlations were also made between each method and the sums of
scores'of all other methods. Again, the Pearson and the Spearman rank
correlation methods were use&.

The rankings were also used to obtain measures of the overall
agreeﬁent of the different methods. There were two such comparisons,
one using the expert rater groups and the other using the pre-service
teacher groups. Both groups were compared with all objective methods.
Kendall's coefficient of concordance was used for this purpose.

Finally, analyses of variance were performed to test for signifi-
cant differences between the pre-service and the expert readers for
the holistic and atomistic methods.

The t-test used for the student groups was tested for signifi—
cance using a two-tailed test, while Pea;son product-moment correla-
tion coefficients were tested for significance using one-tailed tests
(Nie and others, 1975). Spearman coefficients of rank correlation
were also tested for significance using one-tailed tests of t as
described by Nie and others (1975). Kendgll coefficients of concor-

dance were tested for significance by a Chi Square test as suggested
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by Ferguson (1976). Analyses of variance were tested for significant F
ratios as described in SPSS (Nie and others, 1975).

All of the above correlations and anélyses of variance were
tested for significance ;t the .05 level. Tuckman (1972:224) identi-
fies the .05 level as "an arbitrary level that many researchers have
chosen as a decision point in accepting a finding as reliable or
rejécting it as sufficiently improbable to have confidence in its
recurrence." This level permits clearvrelationships to be recognized.
A more stringent requirement in early research might have lessened the
chance of identifying the relationships to be explored in further
research. |

The t-test used to demonstrate student group comparability was
tested for significance at the .10 1e§e1. The sigﬁificance level was
raised in this case because of the severe consequences of a'type IT
error: the two student groups would have been assumed to have been
comparable when they were not, and this invalid assumpti;n would have
iﬁfluenced the conclusions drawn in the rest of the study. A type I
error on the other hand, would have forced the selection of other
fating groups but would not have influenced the conclusions of the

study.

Calculations

All basic calculations were performed by computer. The word

lists used for the MSI measures and the calculation tokens were done
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with programs written by the researcher (see Appendix A). Analyses
of variance were calculated using the SPSS (Nie and others, 1975) sub-
program "ANOVA.'" Pearson product-moment correlation coefficienté were
. calculated using the SPSS subprogram '"PEARSON CORR," andAthe Spea£maﬁ
coefficients of rank were caiculated using the SPSS subprogram "NOﬁPAR
CORR." Interrater correlations and Kendall coefficients of concér-
dance were calculated using programs written by the researcher. These

programs also appear in Appendix A.

Summary

The specific procedures used,iﬁ the-stﬁdy were discuséea in.this‘
chapter. Essays were selected from two classes of juniors and seniors
at the high school in Belgrade, Montana and were.typed to remove the
contaminating effects of handwriting. Groups of expert raters and pre-
service teacher raters were selected to participate in the holistic
and atomistic scoring‘methods. These two methods together Qith mature
word choice, syntactic complexit&, mean T-unit length, and the type/
token index formed the categories of the study.

Null and alternative hypotheses were stated which provided the
statistical reference points needed to answer the general questions of
the study. The grade point averages of the students were analyzed
using a t-test to determine the comparability of the twé student
groups. Holistic and atomistic methods wére tested for intérrater

reliability using Ebel's (1951) formula, and pairs of methods were
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correlated béth by raw séore (Pearson correlation) and by rank
(Spearman correlation). The factors of the Diederich scale were
correlated with methods using Pearson correlation, and two overall
measures of concordance were determined--one for the gxpert.groups,
the other for the studegt groups--using Kendall's coefficient. 1In
addition, the expert raters were compared.to the pre-service teachers

using analyses of wvariance.

- et a——————
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CHAPTER IV

RESULTS

The results of the study are presented in this chapter. First,
the two groups of student.raters are shown to be comparable. This is
necessary in orde} that further tests which depend upon this compara-
bility can be interpreted meaningfully. Next, the intraclass correla-
tions for the Holistic and Atomistic methods and all categories of the
Atomistic method are presented for both the student and expert groups.
Then, the various Pearson correlations of scores and the Spearman
correlations of ranks are shown followed by the Pearson and Spearman
correlations for each score with the average of_all other scores. ‘ ?
'Neﬁt, the Kendall coefficients of concordance are examined for overall
correlation between methods. Finally, the analyses of variance be-
tween rater groups and methods are discussed. The appropriate statis-

tical hypothesis is addressed in each of these sections.

Comparability of Student Rater Groups

The first task of the study was to show that the two groups of
student raters were equivalent. In order to demonstrate this, several
facts were considered. First, all of the students were English majors
or minors and had similar backgrounds in terms of college level course-
work in English. Second, the students ﬁere enrolled in a junior level

course entitled "Composition and the Teaching of English" and had
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satisfied all of the prerequisites for this course. Finally, - the
grade point averages for the students were obtained and the mean grade
point averages of the groups were tested for significance by a t-test.

The results are shown in Table 2.

Table 2

‘Comparison of Grade Point Averages for Student
Groups Using Holistic and Atomistic Scoring

Method of Scoring

Holistic Atomistic

3.76 3.86
3.61 S 3.73
3.59 3.54
3.54 3.20
3.30 3.13
3.23 2.96°
3.18 2.87
3.17 2.84
2.99 2.32
2.91 1.98
2.87
2.58
2.50
2.27

Mean 3.11° 3.04

St. Dev. 450 - .59

df = 22 t = .30 Probability = .77

An F test of variances was first performed which yielded a two-tailed
probability of .35, indicating that the pooled-variance estimate for

the common variance should be used. A two-tailed t-test was then




66
performed (degrees of freedom = 22) which resulted in a probability of
.77, far above the probability of .10 or less which was required to
demonstrate significanqg. Thus, there was no significant difference
between fhe two student groups when considering grade point averages.
As a result of the t-test calculation and the other ‘comparisons made,

the student groups were found to be equivalent.

Intraclass Reliabilities

The amount of correlation between raters within each rating group

is presented in Table 3.

Table 3

Reliability of Average Ratings of Holistic and Atomistic
Methods and Each Category of Atomistic Method

Experts Students
Methods
Holistic .96 .96
Atomistic : .91 .89

Categories of the Atomistic Method

Ideas .88 .84
Organization : .84 .79
Wording .79 .85
Flavor .73 .54
Usage .83 " ‘ .67
Punctuation .84 .82

Spelling .95 .94
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Although all of the groups were given explicit instructions to use the
full range'of the appropriate grading scale, within no grouﬁ was this
restriction strictly adhered to. 'Thus, the reliabiliﬁy fiéﬁres given
are slightly lower than those which would have resulted had the scores
been spread across the scales to the full degree. The actual scores
assigned to each paper by each rater are given in Appendix B.

Holistic Scoring.--The correlations of .96 for both student and

expert groups using the Holistic method are extremely high, indicating
very uniform agreement among the raters in these groups.

Atomistic Scoring.--Most categories of the Atomistic method as

scored by the student group have reliabilities of .79 or higher. The
two categories below this level are "Usage" with a reliability of .67
and "Flavor" with a reliability of .54. These relatively lower relia-
bilities seem in large part to be results of an imprecision in the
definition of these terms by Diederich. Upon returning the scored
papers, several students commented on one or both of these definitions
as being "vague," "too broad," or even "insulting." Even with im-
proved definitions, however, it would be expected that these cate-
gories would have lower correlations than a category such as "Spelling"
in which a direct quantitative comparison of errors can be made.

The total score for a rater using the Atomistic method is simply
the sum of the scores for all categories of that method. The reliabi-

lity of these totals for the student group is .89. Such a high level
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of correlation indicates that raters within this group tend to give
total scores which are essentially the same.  Also, this total relia-
bility is higher than all of the categories of the atomistic method
with the exception of the "Spelling" category;

Like the student group, the expert group using atomistic scoring
achieved slightly lower reliabilities on'tofal score and all cate-
gories than its holistic counperpart; ‘All réliability coefficients
are .73 or higher, with the "Wording'" and "Flavor" categories produc-
ing the only .scores below .83. The reliabili£y of totgl scores is
.91. Again, the only category with a higher reliability is the
: "Spelling" categary.

Comparison of Students. and Experts Using Atomistic Scoring.--A

comparison of the reliabilities of the seven categories and total
scores of the student group and thése of the expert group shows a
generally consistent pattern. The expert raters have higher reliabil-
ity coefficients than the students in all cases except the ”Wordiné“
category. Also, the experts had much greater consistency when scoring

the "Flavor" and "Usage" categories than did the students.
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The average scores for the holistic and atomistic methods are

shown in Table 4.

Table 4

Average Scores for Methods Utilizing Raters

Holistic Groups Atomistic Groups

Essay Students Experts Students Experts
1 1.36 1.30 37.70 35.30
2 4.79 T 4.80 17.60 15.30
3 2.29 12.30 30.10 30.60
4 3.93 4.30 23.40 23.00
5 3.43 2.80 23.70 35.60
6 2.79 2.40 30.50 29.00
7 4.00 3.40 22.00 23.00
8 2.64 3.10 27.20 24.90
9 3.29 3.00 25.90 22.50
10 1.71 1.80 35.70 35.30
11 2.29 2.10 33.10 29.20
12 1.79 1.40- 35.40 35.40
13 2.71 2.20 26.40 30.00
14 3.21 3.20 25.20 23.80
15 3.64 4.00 20.70 16.80
16 3.14 2.90 23.90 27.40
17 3.64 3.40 24.90 23.00
18 3.64 3.10 25.20. 26.90

It should be noted that for the atomistic rater groups, a higher

indicates a greater degree of quality as measured by the method.

score

The

holistic rater groups, however, utilized a scale in which the smaller

number indicates the better score.

e i e = e

e re ks ks b b 10
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The raw scores from the objective methods appear in Table 5.

Table 5

Raw Scores for Methods Not Utilizing Raters

Mean T-unit

Mature Word Type/Token Syntactic
Essay , Index Index Length Complexity
1 .113 6.83 21.1 12.3
2 .015 5.63 17.1 8.0
3 .045 5.38 16.0 8.4
"4 .047 5.17 18.5 8.4
5 .000 4.56 10.7 5.4
6 .092 6.06 15.3 7.7
7 .045 4.46 14.9 7.3
8 .034 4.81 17.9 11.6
9 .018 4.72 11.0 6.3
10 .097 6.72 15.5 10.1
11 .049 5.35 13.9 6.2
12 .081" 6.54 14.5 8.0
13 ) .036 6.06 19.1 12.2
14 .065 5.14 13.8 6.3
15 .033 - 4.63 17.3 11.0
16 .009 4.15 18.0 10.0
17 .058 4.95 20.6 15.7
18 .066 4.74 11.8 13.3

More detailed information concerning how words

the Mature Word Index may be found in Appendix

were categorized for

C. To avoid the nega-

tive correlations which would result if the objective methods were

directly correlated with the holistic rater groups, the scores of the

holistic rater groups.were subtracted from 6 before the rankings andn_

correlations were determined.

In effect, this translated the Holistic

scores into a scale where the higher score indicated higher quality.
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Table 6 is a listing of the rank ordering of the essays as ob-

Tabl

e b6

Rank Ordering of Methods and Rater Groups-

Ex Atm

Essay Ex Hol St Hol St Atm MWI . TTI T-U Syn Com

1 1 2.5 1 1 1 1 1. 3

2 18 18 18 18 16 6 8 11.5
3 6 4 4.5 6 .10 7 9 9

4 17 14 16 15 9 9 4 10

5 8 10 12 14 18 16 18 18
6 7 7 8 5 3 5 11 13

7 14.5 - 14 17 17 11 17 12 14

8 11.5 11 .6 7 13 12 6 5

9 10 16 11 9 15 14 17 15
10 3 2.5 2 2 2 2 10 7
11 4 6 4.5 4 8 8 14 17
12 2 1 3 3 4 3 13 11.5
13 5 5 7 8 12 4 3 I
14 13 12 10 10.5 6 10 15 16
15 16 17 14 16 14 15 7 6
16 9 8 9 13 17 18 5 8
17 14.5 14 14 12 7 11 2 1
18 11.5 9 14 10.5 5 13 16 2
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The correlations between methods are presented in the following
discussion and the accompanying tables. There are 16 degrees of
freedom for all Pearson and Spearman correlations in the stﬁdy, and
the corresponding critical value for both Pearson and Spearman coeffi~-

cients is .40.

Table 7 presents a matrix which shows the Pearson correlations of

all methods and rater groups.

Table 7

Pearson Correlation Matrix of Methods and Rater Groups

Ex Hol Ex Atm St Hol St Atm  MWI TTI T-U Syn Com

Ex Hol -—-

Ex Atm - .94% -

St Hol  .94% .90% .

St Atm L92% L92% .95% _——

MWI .57* . 64% .62* .75% ===

TTI 61 667 .66 L 7h I5h eme

T-U -.04 .04 .12 .06 .23 .28 -

Syn Com .03 .09 .08 .05 .27 .09 645 -
df = 16 Critical Value of r = .40

* significant at .05 level of confidence
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All correlations followed by an asterisk are significant at the .05
level. In fact, all of these correlations are significant at levels
of .006 or less, indieating that those methods and groups which
correlate within the tested level have extremely high correlation
coefficients. Thpse correlations which are not significant have
probability values greater than .13. Thus, the correlations fall
dramatically into two groups--very high correlations and very low
correlations--with no bordefline values.

In addition, thé correlations‘between all rater groups are signi;
ficant far beyond even the .0001 level. The relationships between
rater groups are discussed in greater detail in a later section.
Finally, Mean T-Unit Length and Syntactic Combléxity scores correlate

significantly only with each other.




74

The matrix of Spearman rank order correlations which appears in

Table 8 presents similar results.

Table 8

Spearman Rank Order Correlation Matrix of Methods and Rater Groups

Ex Hol Ex Atm St Hol St Atm  MWI TTT T-U Syn Com
Ex Hol —---
Ex Atm .93% -—
St Hol 91% .88% —_—-
St Atm .89% . 85% .93% —
MW be* 57% . 4o% .68% ——-
TTI .58% 61 .60% .69% 67F -
T-U -.07 .05 .09 .QO .68 .29 ---
Syn Com .00 .14 .10 .12 .26 .19 70% ===
df = 16 Critical Value of p = .40

* gignificant at .05 level of confidence

The correlations tend to be slightly less than the corresponding

values for the Pearson correlations, but the same strong patterns

hold.

These correlations by raw scores and by rank orderings indicate:

(1) the average scores of all rater groups are highly correlated with

each other; (2) the average scores of all rater groups are less highly
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but still significantly correlated with the Mature Word Index and the
Type/Token Index; and (3) the Mean T-Unit Length and Syntactic Coﬁ—
plexity scores are significant only with respect to each other and do
not even approach significance with any other method or rater group.
These results allowed the follo&ing decisions to be made regard-
ing the acceptance or rejection of each aspect of hypothesis 1.
Nuli--No significént correlation exists between the follow-
ing pairs of scoring methods: |

Holistic (Experts) - Mean T-unit Length
Holistic (Experts) - Syntactic Complexity
Holistic (Students) Mean T-unit Length
Holistic (Students) - Syntactic Complexity
Atomistic (Experts) - Mean T-unit Length
Atomistic (Experts) - Syntactic Complexity
Atomistic (Students) - Mean T-unit Length
Atomistic (Students) - Syntactic Complexity
Mature Word Index - Mean T-unit Length
Mature Word Index - Syntactic Complexity
Type/Token Index - Mean T-unit Length
Type/Token Index - Syntactic Complexity

Alternative--A significant positive correlation exists between the
following pairs of scoring methods:

Holistic (Experts) - Holistic (Students)
Holistic (Experts) - Atomistic (Experts)
Holistic (Experts) - Atomistic (Students)
Holistic (Experts) - Mature Word Index
Holistic (Experts - Type/Token Index
Holistic (Students) - Atomistic (Experts)
Holistic (Students) - Atomistic (Students)
Holistic (Students) - Mature Word Index
Holistic (Students) - Type/Token Index
Atomistic (Experts) - Atomistic (Students)
Atomistic (Experts) - Mature Word Index
Atomistic (Experts) - Type/Token Index
Atomistic (Students) - Mature Word Index
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Atomistic (Students) - Type/Token Index

Mature Word Index - Type/Token Index
Mean T-unit Length - Syntactic Complexity

Correlations of Atomistic Categories with Methods

The scores from each of the categories of the atomistic scoring
procedure were correlated with the scores of each method. The Pearson
and Spearman Correlation Coefficients using the student group are

shown in Tables 9 and 10, respectively.

Table 9

Pearson Correlations between Methods and Categories of
Atomistic Scoring from Students

Ex Hol Ex Atm St Hol St Atm MWI TTI T-U Syn Com

Ideas .85 .86 .89 93 .73 .86 .227 17"
Organization .84 .84 .86 - .90 .57 .70 .05  -.05"
Wording .81 82 .87 93 .o .77 .12v .12t
Flavor .78 .79 .81 .90 .77 .79 .04 08"
Usage .69 .71 .76 .80 .75 .66 -.03" -.07"
Punctuation .56 .56 .62 65 .69 347 .02" oot
Spelling 672 .74 75 33t 19t -7t -0t

df = 16 Critical Value of r = .40

+ ) .
not significant at .05 level of confidence
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Table 10

Spearman Rank Order Correlations between Methods and
Categories of Atomistic Scoring from Students

Ex Hol Ex Atm St Hol St Atm MWI  TTI T-U Syn Com

Ideas . .81 .82 .81 .89 .69 .74 .19" .31t
Organization .90 .84 .8é .88 b 61 -.05+ -.06"
Wording .72 .72 .81 91 .77 .69  .02" .10t
Flavor .75 .76 .75 90 .78 .75 .01t .14t
Usage .67 .67 .72 .80 .76 .70 -.107 -.06"
Punctuation .41 A .51 56 .72 .38 -.05" -.12"
Spelling .72 .66 .73 73 .36 237 -1t -.o8t

df = 16 Crticial Value of p = .40

not significant at .05 level of confidence

Both types of correlation indicate the same patterns. Every category
correlates siénificantly with ;ll rater groups; the "Ideas," "Organiz-
ation," "Wording," and "Flavor" categories show very high correlations
with rater groups, while the other categories show slightly lower
correlations.

None of the categories are significantly correlated with either
the Mean T-Unit Length or the Syntactic Complexity, and the "Spelling"

category is not significantly correlated with any objective method.
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The Pearson and Spearman Correlation Coefficients using the

expert group are shown in Tables 11 and 12, respectively.

Table 11 _

Pearson Correlations between Methods and Categories of
Atomistic Scoring from Experts

Ex Hol Ex Atm St Hol St Atm MWI TTI T-U Syn Com

Tdeas .91 .95 .85 .86 63 .76 .04 09"
Organization .83 * 89 78 .79 .53 .73 .07 -.01"
Wording .85 .90 .87 .88 .74 .77 .157  .15"
Flavor .90 .94 .85 85 .64 .61 .137 20"
Usage 81 .87 82 .83 .60 .397 -.017 13"
Punctuation .47 .54 .49 51 .46 .25 06T o5t
Spelling 69 .69 .65 - .67 .30 .14" 12" Lo
df = 16 Critical Value of r ? .40

+ . .
not significant at .05 level of confidence
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Table 12

Spearman Rank Order Correlations between Methods and
Categories of Atomistic Scoring from Experts

Ex Hol Ex Atm St Hol St Atm MWI  TTI T-U Syn Com

Ideas .92 97 .83 .83 .56 .63 -.03" .11"
Organization .89 .93 .83 .78 47 .69 067 o6t
Wording 84 .94 .81 79 .67 .65 .0o77 .21"
Flavor .88 .95 .81 .83 .63 .65 .117 .22"
Usage .83 .89 .87 91 .65 .57 .07"  .29"
Punctuation .310 .41 367 42 50 .377 -.02" 12"
Spelling .66 63 .62 62 297 177 -08Y Loof
df = 16 Critical Value of p = .40

+
not significant at .05 level of confidence

These figures are very similar to those of the student group.
All categories except "Punctuation" and "Spelling" show extremely high
correlations with rater groups but with no objective method, while the
"Punctuation' category is marginally significant in some cases and not
significant in others. Again, in no case is either Mean T-Unit Length
or Syntactic Complexity significantly correlated with any category;

There are two very consistent patternms in all four of these
tables. Fifst, the atomistic categories--whether by students or

experts--produce scores which correlate to.a greater degree with the




80

rater group scores than with tﬁe objective methods. Of course, each
category does contribute partially to the overall score for one rater
group (in fact, in all cases this group has the highest correlation
with each category), but the scores of the other three rater groups
are totally independent. Second, Mean T-Unit Length and Syntactic
Complexity scores have very insignificant--at times even slightly
négative—-correlation coefficients with all categories.

These results allowed the following decisions to be made regarding
the acceptance or rejection of each aspect of Hypothesis 2.

Null--No significant correlation exists between the follow-
ing pairs of atomistic categories and scoring methods:

Category Method

Ideas - Mean T-unit Length

Ideas - Syntactic Complexity
Organization - Mean T-unit Length
Organization - Syntactic Complexity
Wording - Mean T-unit Length
Wording - Syntactic Complexity
Flavor - Mean T-unit Length
Flavor - Syntactic Complexity
Usage - Type/Token Index

usage - Mean T-unit Length

Usage - Syntactic Complexity
Punctuation - Holistic (Experts)
Punctuation - Holistic (Students)
Punctuation -* Type/Token Index
Punctuation - Mean T-unit Length
Punctuation - Syntactic Complexity
Spelling - Mature Word Index
Spelling - Type/Token Index
Spelling - Mean T-unit Length’
Spelling - Syntactic Complexity

1 .
Only for Pearson correlations for experts.
Only for Spearmen correlations for experts.
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Alternative--A significant ,positive correlation exists between the

-

following pairs of atomistic categories and scoring methods:

Category Method

Ideas - Holistic (Experts)

Ideas - Holistic (Students)

Ideas - Atomistic (Experts)

Ideas - Atomistic (Students)

Ideas - Mature Word Index

Ideas - Type/Token Index
Organization - Holistic (Experts)
Organization - Holistic (Students)
Organization - Atomistic (Experts)
Organization - Atomistic (Students)-
Organization - Mature Word Index
Organization -~ Type/Token Index
Wording - Holistic (Experts)
Wording - Holistic (Students)
Wording - Atomistic (Experts)
Wording - Atomistic (Students)
Wording - Mature Word Index
Wording - Type/Token Index

Flavor - Holistic (Experts)

Flavor - Holistic (Students)
Flavor - Atomistic (Experts)
Flavor - Atomistic (Students)

Flavor - Mature Word Index

Flavor - Type/Token Index

Usage - Holistic (Experts)

Usage - Holistic (Students)

Usage - Atomistic (Experts)

Usage - Atomistic (Students)
Usage - Mature Word Inde

Usage - Type/Token Index” 4
Punctuation - Holistic (Experts)
Punctuation - Holistic (Students)
Puncutation - Atomistic (Experts)
Punctuation - Atomistic (Students)
Punctuation - Mature Word Index
Spelling - Holistic (Experts)

3Except for Pearson correlations for experts.
Except for Spearman correlations for experts.
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Spelling ~ Holistic (Students)

Spelling - Atomistic (Experts).
Spelling - Atomistic (Students)

Correlations Between Categories of the Atomistic Method

Although the correlations between the categories of the Atomistic
method were not originally to be .included in the study, these correla-
tions do provide some interesting data. Table 13 shows the Pearson

correlations for these categories as scored by the group of experts.

Table 13

Pearson Correlations between Categories of Atomistic
Scoring for Experts

Ideas Organ Wording Flavor Usage Punct Spelling

Tdeas ———

Organization .95 -

Wording .94 .85 -—-

Flavor .89 .82 .85 ---

Usage 71, .60, 73, .84 ==

Punctuation .33 .21 .38 .58 .15 ---
Spelling .51 .43 A .56 .76 A ———

df = 16 Critical Value of r = .40

+ s .
not significant at .05 level of confidence
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The scores for the category of "Punctuation'" do not correlate signi-
ficantly with three other categories. These are the only qorrelations
which are not significant. In general, the four categories of '"Ideas,"
"Organization," "Wording," and "Flavor" form a groﬁp within which the
correlations.are quite high.
Ihe'Pearson correlations for Atomistic categories as scored by

. the group of students are shown in Table 14.

Table 14

Pearson Correlations between Categories of Atomistic
Scoring for Students

Ideas Organ Wording Flavor Usage Punct Spelling

Ideas -———

Organization .88 -=-

Wording .85 .80 -

Flavor .92 .82 .86 -

Usage .67 59, .83 .68 ---

Punctuation .46 .32 .61 .48 77 -~

Spelling .51 63 .62 .52 .48 .58 —--
df = 16 . Critical Value of r = .40

+ .
not significant at .05 level of confidence

The same trends appear as in the expert group's scores, although there
is only one correlation that is not significant ("Punctuation'" with -

"Organization').
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Pearson co;relations between the Atomistic categories as scored
by experts and the categories as scored by students are shown in Table
15. Very high correlations appear along the diagonal matching the
same category for each group. For neither group do the scores for the
"Punctuation" category correlate significantly with the scores for
either the "Ideas" or the "Organization" categories. Again, the first
four categories have génerally higher correlations within their group
than any other categories.

Table 15

Pearson Correlations between Categories of Atomistic
Scoring for Experts and Those for Students

Students Experts

Ideas Organ Wording Flavor Usage Punct Spelling

Ideas .90 .82 .88 .84 67 .38, .45
Organization .85 .87 .78 .77 .64 .19 .55
Wording .79 .72 .83 .76 .75 .46 .52
Flavor .80 .72 .80 .77 .68 .42 .44+
Usage .65, .56+ .79 .67 .74 .59 .37
Punctuation .38 .25 .53 .51 74 .80 .53
Spelling 54 .46 .52 .58 80 .47 .96
df = 16 Critical Value of r = .40

+ .
not significant at .05 level of confidence
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Correlations of Methods with Sum of Rankings of all Other Methods

In order to investigate the relationship of each method to all
other methods, the scores.of each method were correlated with the sum
of ranks of the other five methods. Again, there are ‘16 degrees of
freedom and the ;ritical values of the Pearson aﬁd Spearman coeffi-
cieﬁts are .40. The results of these correlations appear in Table 16.

Table 16

Correlations between Each Method and the Sum of Rankings of
All Other Methods

Method Pearson Correlation { Spearman Correlation

Using Expert Rater Groups

Holistic .57 .58

Atomistic .69 ) .71
Mature Word Index .65 .57
Type/Token Index a2, .70,
Mean T-unit Length .31+ .31+
Syntactic Complexity .29 .39

Using Student Rater Groups

Holistic .67 ) .63

Atomistic .71 .70

Mature Word Index .67 . " .59

Type/Token Index ‘ 71, , .69+

Mean T-unit Length .34+ : .25+

Syntactic Complexity .31 ‘ .35
.40

df = 16 . Critical Value of r
: Critical Value of p

.40

+ A .
not significant at .05 level of confidence

© A lmmmagas i m s tt e g T4 Mmam e e e A eemme e T AT S aain e ey JUSU

e it o g e e

ﬁ ' : , 7




86

Two sets of correlations appear in the table: in the first, thé
scores for the holistic and atomistic methods were taken from the
expert groups; in the second, these scores were taken from the student
groups. In both cases thé Holistic, Atomistic, Mature Word Index, and
Type/Token Index “scores correlate significantly with their respective
sumé of ranks of all other methods. 1In fact, these correlations are
all significant beyond the .01 level. On the other hand, Mean T-unit
length and Syntactic Complexity scores do not show significant corre-
lations.-

These résults allowed fhe following decisions to be made regarding
the acceptance or rejection of each aspect of Hypofheéis 3.

Null--No significant correlation exists between the following
scoring methods and‘the sﬁm of the raﬁkings of the other five methods
(regardless whether .expert or student groups were used):

Mean T-unit Length
Syntactic Complexity

Alfernative——A significaﬁt positive correlation exists betﬁeen the
following scoring mefhods and the sum of the rankings of the other
five methods (reggrdless whether expert of student groups were used):
Holistic
Atomistic

Mature Word Index
Type/Token Index

N
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Overall Correlations

The most general question investigated was whether or not a
significant overall correlation exists beﬁween the six methods. Two
correlations were calculated in order to answer tﬁis question. One
used the expert groups as indicative of the Holistic and-Atomistic
methods, while the other used the student groups. The results are

presented in Table 17.

Table 17

Kendall Coefficients of Concordance for All Methods

Using Expert Groups Using Student Groups
. Kendall W = .47 Kendall W = .50

df = 17 af = .17

% = 47.80 ¥? = 50.52

p < .001 | p < .001

There is a highly significant degree of agreement between the six
methods. This is true no matter which raters (experts or students)
are selected for the comparison.

This result allowed rejection of Hypothesis 4. That is, this
study showed that a significant overall correlation exists between the

six methods of essay scoring.
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Because of the-insignificént relationships found between the Mean
T-Unit Length and the Syntactic Complexity scores with each of the
other methods, the concordance levels were recdmputed without using
the scores from these two methods. The results are shown in Table 18.
As was expected, these correlations are higher than those using all
six methods. These differences between the correlations with all

methods and those without the two methods mentioned, however, are

slight.

Table 18

Kendall Coefficients of Concordance for Holistic, Atomistic,
Mature Word Index, and Type/Token Index Methods

Using Expert Groups _ Using Student Groups
" Kendall W = .72 Kendall W = .76

df = 17 df = 17

x> = 49.21 ' ¥ = 51.53

p < .001 : p < .001




89

Analysis of Variance between Expert and Student Raters

A basic question to be answered was whether a difference exists
in the ways experts ?nd students score written composition. To pro-
vide support for amnswering this question, two analyses of variance
were conducted: one for the Holistic method and one for the Atomistic
method. The results of the analysis using the scores of the holistic
rating groups are summarized in Table 19. The interaction effect is
not significant, indicating that the differences among essays were not
changing with the rater groups. The essay effect is highly signifi-
cant. This was as expected: there is a significant difference in the

rated quality of the papers.

Table 19

Analysis of Variance for Holistic Rating Groups by Essays

Source of Variation SS DF MS F Significance
Rater groups 2.52 1 2.52 4.27 .039
Essays 333.02 17 19.59 33.24 .000
Interaction 11.09 17 .65 1.11 .345
Error 233.36 396 .59

Grand Mean = 2.95

Expert Group Mean = 2.86
Student Group Mean = 3.02
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The rater group effect is significant at the .05 level. This
suggests that a difference exists between the experts and the students
in the mean of scores assigned to thé papers by each group. The
student mean is higher than that of the experts, indicating that--for
the Holistic method--students graded the pépers more harshly than did
the experts. The reader will recall that the scores of these two
groups are highly correlated (r = .94). Thus, a given paper would be
expected to receive more favorable scores from expert raters using
Holistic scoring than from student raters using Holistic scoring.
Differences in training sessions and perceptions between these two
groups which may account for this variation are discussed in Chapter
V.

This-resﬁlt required the rejection of Hypothesis 5. The study
showed that a significant difference exists between ratings by ﬁre—
service English teachers and expert readers using the Holistic scoring

method.
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The results of the analysis of variance conducted using the
scores of the atomistic rating groups are summarized in Table 20.
Again, the interaction effect is not significant and the essa& effect
is highly significant. However, these groups‘did not demonstrate the
difference in means found in the groups using Holistic scoring.
Together with the high correlation between these groups discussed
above (r = .92), this indicates that both experts and students as-
signed essentiaily the same scores to the same paper when using

Atomistic scoring.

Table 20

Analysis of Variance for Atomistic Rating Groups by Essays

Source of Variation SS DF MS F Significance
Rater groups 23.51 1 23.51 .64 424
Essays 10456.63 17 615.10 16.78 .000
Interaction 576.69 17 33.92 .93 .544
Error 11873.80 324  36.65

Grand Mean = 26.82

Expert Group Mean = 26.49
Student Group Mean = 27.14

This result allowed Hypothesis 6 to be accepted. The study showed
that no significant difference exists between ratings by pre-service

English teachers and expert readers using the Atomistic scoring method.
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The results of the statistical analyses required for the study

were presented in this chapter. The principle findings were:

(1)

(2)

(3)

Based on previous training, course of study, membership in a

" specified English course, and college grade-point average,

the two student groups were found to be comparable in make-
up. Grade-point averages of the groups were analyzed with a
t-test, and the results showed no significant difference in
group means.

Intraclass correlations were computed for each rater group,
and for each category of thé Atomistic method. The result-
ing reliability figures are very high for the methods (.89
or higher). The figures for the categories show consider-
ably more variability (.54 to .95) with "Spelling" having
the highest reliability for both groups, and "Flavor'" having
the lowest for both groups.

Correlations between pairs of methods show significant
felationships beﬁween ail rater groups (i.e., the Holistic
and Atomistic methods). The Mature Word Index and Type/
Token Index are significantly correlated with all rater
éroups, while the Mean T-Unit Length and Syntactic Com-

plexity scores are correlated only with each other.




(4)

(5)

(6)

(7)
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The sScores of each of the rater groups correlate very signi-
ficantly with the combined scores of all other methods and
groups.
The categories of the Atomistic method generally correlate
significantly with all rater groups. No category for either
students or‘gxperts correlates significantly with the Mean
T-Unit Length or Syntactic Complexity.
There is a very significant overall correlation between the
six methods when either the student groups or the expert
groups are used to provide the scores for the Holistic and
Atomistic methods.
Analyses of variance for Holistic groups by essays and for
Atomistic groups by essays showed the interaction between
essays and rating groups to be not significant. The essay
effect in both cases was highly significant. For the Holis-
tic rating groups, gréup membership did have a significant
(p = .039) bearing on score, while for the Atomistic rating

groups, group membership was not significant.

The statistical hypotheses presented in Chapter III are accepted

or rejected based on the results.




CHAPTER V

DISCUSSION

In this finél chapter, the problems of the study are re-examined
in light of the knowledgé obtained from the iﬁvestigations reported in
prévious chapters. The chapter begins with a brief summary of the
study in order to reacquaint the reader with the principle problems
and procedures contained herein. Then, the conclusions of the study
are stated, followed by a general interpretive discussion of all major
findings of the study. These conclusions were made in light of thé
results of the various statistical analyses as they applied to the
hypotheses stated in Chapter III. Next, recommendations for appli-

cations of the findings are made. Finally,.a section of suggestions

for further research concludes the chapter.

Summary of the Study

This study was undertaken to compare various methods of evalu-
ating student writing as well as to determine if experienced teachers
and students differed in their judgments of writing quality. The
methods studied were: holistic scoring, atomistic.scorihg, and meas-
ures of mature word choice, syntactic complexity, mean T-unit lerigth,
and vocabulary diVersityi

The Holistic scoring procedure required raters to score each

essay using a five-point scale after a single, rapid reading. In
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contrast, the Atomistic procedure required raters £o read each essay
more carefully in order to judge the quality of the paper based on
seven distinct pategories. Each category was scored on a five-point
scale and the scores summed to give a total score for each paper. The
Mature Word Index is a measure of the frequency with which mature
words appear in an essay. For the Syntactic Complexity score, various
syntactic structures were assigned %alues from 0 to 3; the values of
all such structures appearing in an essay were added together and then
divided by the number of sentences in the essay. The result is a
measure of the complexity of syntactic structure employed by the
writer. Mean T-unit Length is a measure of the length of a particular
syntactic structure clo;ely related to an independent clause, and the
Type/Token Index is a measure of vocabulary diversity.

In order to‘compare‘the methods, a set of papers was obtained
from high school juniors and seniors and graded using each of the six
methods. The Holistic and Atomistic methods required subjective
evaluations and produced different scbres for different raters, while
the other four methods are objective in nature and required only a
careful adherence to a set procedure. Furthermore, since one of the
purposes of the study was to compare the ratings of experienced teach-
ers with those of pre-service teachers, groups of experts and groups

of college English majors and minors were recruited to score the
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papers either holistically or atomistically. The scores for these
methods were the average scores assigned by each group of raters.

Each of the methods was correlated with every other method and
each category of the atomistic method was correlated with every
method. Both of these correlations were carried out with raw scores'
as well as with the rank orders of the essays as determined from the
various methods. Also, each method was correlated with the sum of the
rankings of all other methods. A correlation of all methods was then
performed to determine the degree of overall agreement among the
methods. Finally, expert raters using the Holistic method were com-
pared with student raters using that method, and a similar comparison

was made for the Atomistic method.

Conclusions

The following conclusions were drawn from the results of the
statistical tests performed in the study.

(1) The Atomistic scoring method is more time-consuming and no
more reliable or informative than Holistic scoring.

(2) Many of the factors generated by Diederich to score writing
do not provide reliable results between different raters.

(3) The Mature Word Index is an appropriate measure of writing
quality.

(4) The Type/Token Index is an appropriate measure of writing

quality.
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(5) The Mean T-unit Length is not an appropriate measure of
writing quality.

(6) The Syntactic Complexity Index is not an appropriate measure
of writing quality.

(7) Vriters do not misuse or misplace mature words as they often
do syntactic structures.

(8) Student raters judge writing as a whole in essentially the
same manner as do expert raters.

(9) Student raters are slightlf less able to distinguish the
various factors of quality writing than are experts.

The following sections of this chapter explain ana expand upon

these conclusions.

Holistic Versus Atomistic Scoring

One of the more interesting results of the study was the level of
agreement among the various rater groups--very high reliabilit& scores
were found for both the Holistic and Atomistic methods and for both
expert and student groups. The groups using Holistic scoring, how-
ever, had somewhat higher reliability scores than those using Atomis-
tic scoring. This result would seem to make the selection of the
rating method for use by teachers an easy task: the Holistic method
is both faster and more reliable and hence ought to be chosen. It is
difficult to argue with these facts. Still, it must be remembered

that the Holistic method provides little more than a score on each
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paper. VWhen the chief goal is to grade large quantities of papér;
accurately and rapidly, this is of little comsequence. But when
students are to receive feedback on their writing, the method's weak-
ness becomes apparent--no specific information is available to the
student about his writing.

The Atomistic method, on the otﬂer hand, did provide a degree of
more specific information through the scores on the various cate-
gories. However, the reliability scores of some of these categories-
especially among the student group--were considerably lower than the
reliability of the total Atomistic scores. Thus, even if writers in
general were to read the relatively lengthy definitions of the various
categories, they would have a high probability of using a different
definition of a category such as "Flavor" than did the grader of the
writer's paper. Even for a relatively mechanical category sﬁch as
"Punctuation,'" the writer would only héve a score, with no hint as to
what punctuation might be improper and what alternatives might exist.
Thus, the supposed advantage of the Atomistic scale disappears; it
really provides little, if any, additional corrective information to
the writer.

The one remaining possible defense of the Atomistic scale is that
it may be more valid than the Holistic measure. The high correlations
between the two methods, however, tend to belie this claim, demon-

strating that the methods produce essentially the same scores. It
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would appear, then, that in situations where themes are used as aids
to placement into the appropriate level of,mﬁlti—leVel English cur-
riculum or for other gross ﬁeasurement ﬁurposes, the Holistic method
is to be preferred. 1In classroom situations where fhe improvement of
writing skills is the goal, neither the Holistic nor the Atomistic
method is appropriate.

The Diederich (1966) scale and similar Atomistic scales do not
appear to be directly useful to the classroom teacher. There is
certainly much merit in Diederich’s approach to separating distinct
writing qualities. However, much work remains to be done before his.
scale will provide results which are meaningful to students.

Within the Atomistic method, there was a substantial variation
across categories in the degree to which raters agreed in their rat-
ings. As would be expected, the "Spelling" category recorded highly
reliable results. This is a category which allows an alﬁost mechani-
cal comparison-of the numbér and types of spelling errors. Most of
the variation which did occur could probably have been eliminated if
the raters would have been required to keep tallies of incorrect
spellings on each paper.

In contrast, the category of "Flavor" generated much less relia-
ble scores. As was mentioned earlier, there was a general uneasiness
among raters concefning this category. In the work explaining the

scale which was adapted for use in this study, Diederich (1966)
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defined the high, middle, and low points of each of the categories.
These definitions--particularly in the case of "Flavor'--are less than
adequate. While Di€derich was correct to identify major factors of
wfiting, the extension of these factors to a rating scale does not

appear to have provided the solution Diederich hoped for.

Correlations Between Methods

The matrices showing correlations between pairs of methods
(Tables 7 and -8, Chapter IV) are very revealing. Mean T-unit Length
and Syntactic Cogplexity correlate significantly only with each other.
This was very surprising since both of these scores'woﬁld seem, on an
intuitive level, to provide a much more precise measure of writing
guality than either the Mature Word Index or the Type/ioken Index.
Furthermore, since its development by Hunt in 1965, the T-unit has
been a standard measure employed almost uﬁquestioﬁingly by research-
ers. It now appéars that the average length of the T-units in a
Wrifing sample has no bearing on the perceived quality of that sample.
Similarly, the Syntactic Complexity Séore obtained from Botel and
Granowsky's (1972) formula is irrelevant to the perceived quality of
writing.

Explanations of these facts are difficult in light of the past
use of T-unit and syntactic complexity measures (see Cooper, 1975),

but it may be that shear weight of syntactic structure is not of any




101
importance; for, after all, many complex structures are simply incor-
rect or even incomprehensible. If this is so, Christensen's (1968)
criticisms were accurate-~we ought to be focusing more on the posi-
tioning and appropriateness of the features of the syntactic landscape
rather than merely looking to see what is there.

It should be noted that Mean T-unit Length and Syntactic Com-
plexity scores correlate to a highly significant degree. Both methods
are apparently measuring the same thing: complexity of syntactic
structure. Nonetheless, this is not--according to all rater groups--
an important factor to be measuring.

The scores from the Mature Word Index are highly significantly
correlated with the scores from each of the rater groups. Clearly,
the use of mature words is an important factor in the judgment of
writing gquality. It is natural at this point to question why the
Mature Word Index does not.suffer from the same weaknesses as the
T-unit and syntactic complexity measures; that is, do not writers often
load a paper with mature words which are misplaced or misused?A The
answer seems to be "no." The writers used in this study rarely mis-
used words in the same way thgt they misused syntactic structures.
Furthermore, this is probably not an isolated océurrence. Writers
are generally conscious of the meaning of a word they wish to employ;

if they are not reasonably sure of its semantic value, they will

choose another word. The analogous process apparently does not occur
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when syntax is involved. That is, writers will frequently use impro-
per syntactic structures without knowing they are doing so. So, a
quantitative measure of mature words is adequate, while for syntactic
structures a qualitative measure is required.

The scores from the final objective measure, the Type/Token Index
also correlated to a highly significant dégree with all rater groups.
The level of vocabulary diversity is important in the perception of
Writing quality. Much of the above discussion concerning mature words
is relevant here, as well. That is, vocabulary diversity generally
results from competence--if a Writef commands a substantial vocabu-
lary, he will tend to use a wider range of words in his writing than
another writer who possesées a smaller store of words. Also, it is
very difficult (if not impossible) to use words one does not know.
The use of a relatively large set of words was clearly valued by all
of the.rater groups.

Even higher correlations were obtained between the scores of the
various rater groups, indicating substantial agreement among the
groups as to what constituted good writing. Sbmewhat’surprising was
the degree to which student raters agreed with their expert counter-
parts. Coupled with the high reliability of studen£ scores, this
strongly suggests that student raters--at least by the time they have
reached the junior year as English majors or minors--possess essen-

tially the same skills in judging writing as do those with considerable
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teaching experience. Perhaps, in the area of evaluation at least,
teaching experience is not of the importance we have been led to be-
lieve.

The most likely explanation of these high student-expert corre-
lations is that students are generally quite literate and have sub-
stantial backgrounds in reading and writing about quality literature.
Thus, they have standards of excellence, so to speak, which they have
come to recognize. While they have not read as many student papers as
the experts, they nevertheless do have substantial criteria against
which to measure writing quality. The results of the study show that
expert raters have gained little if any additional compétence in judg-

ing writing quality since they were upperclassmen in college.

Correlations Between Atomistic Categories and Method‘s5

In the last section, the lack of correlation between the scores
from tﬁe Mean T-unit Length and Syntactic Complexity methods with all
individual rater groups was examined. When the scores from these
methods and scores from each of the categories of the Atomistic method

are compared, an even more stricking lack of correlation is evident:

5Pearson and Spearman correlations using the categories of the
Atomistic method provided very nearly the same results. Discrepencies
are minor and-do not influence the major findings. Thus the following
discussion assumes the Pearson correlations. Also, in most cases the
expert and student groups closely agreed concerning correlation values.
Those instances which are exceptions are noted in the discussion.
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neither of these two methods even approaches significance with any of
the categories of the Atomistic scale. This is true even for the
"Usage' category which is largely concerned with the use of proper
syntactic structures. Thus, neither Mean T-unit Length nor Syntactic
Complexity measured the same quality as any of the factors (disregard-
ing.handwriting) whiéh Diederich (1966) identified as important as-
pects of writing quality. This further supports the idea that neither
method effectively measures any significant portion of writing quality;
since Diederich claimed to have found the most important factors of
writing maturity and none of them‘correlated with the methods at hand,
those methods do not measure any major aspects of Writing.

Several other patterns emerge when‘considering the scores in the
Atomistic categories. As would be expected, the Mature Word Index
showed its highest correlations with the "Wording" category, iﬁdi-
cating that this cateogry does allow raters to discriminate writing
which contains uncommon wofds. The Mature Word Index showed an in-
éignificant correlation only with the '"Spelling" category. Thus,
raters did not find spelling to be related to mature word usage. With
one exception (discussed below), this method provided consistently
high significant correlations with all other categories.

The Type/Token Index was not significantly correlated with either
"Punctuation'" or "Sbelling" scéres. Clearly, vocabulary diversity has

little or no relation to these very mechanical aspects of writing and
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the scores of both groﬁps of raters reflected this fact. On the.other
hand, this method correlated to a highly significant degree with the
first four categories. Interestingly, however, for thé "Usage' factor
there was considerable disagreement between the expert raters and the
student raters. Apparently, the students found vocabulary diversity

to be an important aspect of the "Usage" factor, while there was no

"significant correlation for the experts. This is one case where the

experts seem to have performed better than the students; for in
Diederich's definition of the "Usage'" category, vocabulary diversity
is not mentioned. The students were probably somewhat uncomfortable
with the term "Usage" and ascribed qualities to it that were not
intended by Diederich. The other explanation--that students with good
control over usage also have a more diverse vocabglary——seems less
plausible. Both the Mature Word Index and the Type/Token Index as
predictors of perceived writing quality are discussed in the section
"Recommendations."

When examining Tables 9 and 11 from Chapter IV, it will be noticed
that the range of correlations from the expert group is broader than
that from the students (discounting Mature Word Index and Syntactic
Complexity). In particular, .the "Punctuation" and "Spelling' correla-
tions for the experts are generally lower than for the students. This
indicates fhat the expefts were better able to eliminate the more

mechanical aspects of a piece of writing from the total impression of
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the writing. While spelling and punctuation did contribute to the
overall score of a writing sample when judged by the experts, these
factors were more strongly related to total scores when students
scored the writing.

There are several possible reasons for this situation. Perhaps
the student raters were less confident about their scoring practices
and, having scored the first five factors, hesitated to diverge from
these scores for the final two factors. That is, having committed
themselves by marking alpaper in a general area (high, middle, low),
they were influenced by these marks and tended to conform to the same
farea for the remaining factors. It is also possible that the lines
between all of the categories were slightly blurred for the students.
Certainly the "Usage'-Type/Token Index correlation discussea abové
lends support to this interpretation. Finally, the students may
believe that mechanics are, after all, important enough to contribute
more strongly to the final score. As in all such situations, the true
reason is probably a combination of all of the above explanations.

Further light is shed on this topic by an examination of the
correlations between categories. For the experts, the first five
factors correlated to a higher degree among themselves than they did
for the students. The reverse is true for the "Punctuation" and

"Spelling" factors. All of this supports the idea that the students

view all of the factors as slightly more homogeneous than.do the
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experts, the students being less able to differentiate various fac-
tors which influence their perception of the quality of the writiﬁg.
Still, as it has been shown, the correlations of total scores for
students with those for experts were exceptionally high.

The salient point is this: students are equally as capable as
experts of providing a single indicator of quality for each piece of
writing in a set; they aré somewhat less capable of determining why
that piece of writing is given a particular score. Experts were
better able to deal with the various categories of writing (as evi-
denced by their higher reliability scores on all factors but one), and
to differentiate between the mechanical and the more creative aspects

of writing.

Correlations of Methods with Sum of Rankings of All Other Methods

More evidence for the unsuitability of the Mean T-unit Length and
Syntactic Complexity methods as measures of writing quality was ob-
tained from the correlations of each of these methods with the sum of
the rankings of all dther methods. These correlations wére not sj_gni~
ficant, indicating that neither method is capable of providing to a
significant degree the same scores as the combination of ;everal
varied methods. On the other hand, each of the other four methods did
show highly significant correlations With.all other methods, even

including Mean T-unit Length and Syntactic Complexity. Presumably,
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these correlations would have been higher still had the Mean T-unit

Length and Syntactic Complexity scores been removed from the total.

Overall Correlations

The Kendall Coefficients of Concordance showed highly significant
correlations between all methods no matter if the Expert groups or the
student gfoups were used to represent the Holistic and Atomistic
methods. Since these correlatioﬁs include all six methods, even the
unpromising Mean ?-unit Length and Syntactic Complexity measures, the
strength of the relationship between the other four methods is ob-
vious. Thus, the Holistic, Atomistic, Mature Word Index and Type/
Token Index are all highly inter-reléted,methods of rating student

writing.

Comparison of Expert and Student Raters

One of the ﬁore important results of the study concerns the
similarities and differences between the expert and student rater
groups. The results presented thus far for the groups using the
Holistic method indicated that both groups maintained the same rela-
tive ordering and intervals among the essays. That is, if a paper was
the fourth best as scored by'the experts, it would tend to be in the
same position, at the same relative distance from the best paper when
scored by the students. What has not yet been discussed is whether,

on the absolute scale of 1 to 5, both groups tended to assign the same
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score to the paper. Results of the analysis of variance suggest that
they did not. The student group was less forgiving in its grading
than the experts. This resulf is somewhat sﬁrprising as it was
anticipated that if the students differed at all from the experts,
they would have been more lenient. Some reasons for this fact may be
suggested. Oge possible reason may be that the experts were used to
dealing with less than perfect papers and were thus somewhat less
severe in grading, while students, not'used to reading high school
writing were less willing to appreciate its relative merits. Another
possible explanation concerns the training sessions which were con~
ducted for each group. Each groﬁp was encouraged to develop a group
standard of quality in disregard of any other group or personal norm.
The discussions which ensued after each training paper was graded were
designed to gradually lead to acceptance of a standard of grading
determined by and unique to each particular group of raters--to alter
the makeup of the group would be to alter the concomitant grading
standard. Thus, it is easy to see how this difference could result.
(In fact, it is surprising that the correlation betwgen these groups
was so high given this procedure.)

Probably some combination of these two factors was at work in
this case. It should also be noted that the significance of the rater
group's F ratio was .039, only slightly below the chosen confidence

Jlevel of .05. Thus, the difference here does not seem to be severe
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enough to suggest any major effort to train stﬁdents into a more
lenient mode of grading. | ‘

When the analysis of variance was applied to the total scores
obtained from the Atomistic method, the means of the expert and stu-
dent groups were found not to be significantly‘different. Because the
total scores of these groups correlated so highly and the analysis of
variance-showed no significant difference between scores of the grdups,
the Atomistic method produced scores which tended to be the same for
each group on an absolute scale.

Finally, considering all results which bear on the comparability

of scores from the expert groups with those from the student groups,

it is clear that a remarkable degree of accord exists.

Recommendations

The major results of the study have several implications for
research and teacher training.

(1) Because Atomistic scoring is more time-consuming and no more
reliable or informative than Holistic scoring, Holistic’scoring should
be the method of choice for research, placement, and other evaluative
tasks not requiring feedback to students.

(2) -Any use of Mean T-unit Length in research should be'suspect
until thoroughly justified. Because it is not an accurate measure of
any major factor of perceived writing quality, it ought not to be

taken as an independent ‘indicator of writing quality. Studies which
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show an increase .in mean T-unit length with chronological age should
be re-examined to determine more qualitative bases thch may uﬁderlie
the increase in T-unit length.

(3) A similar skepticism should surround the usé of measures of
syntactic complexity. Again, studies using such measures should be
re-examined to find recognizable qualitative syntactic differences
between different levels of writing.

(4) College methods courses should assist prospective teachers
in defining the various factors which are important parts of the
writing task. If these future teachers are to be able to help their
students, they must léarn to identify those areas within a piece of
writing which need impfovement. Thus, English methods courses should
include activities to train prospective teachers to recognize specific
factors and how those factors contribute to the whole impression
generated by a piece of writing.

(5) Students in the method courses used in the study were sur-
prisingly lacking in confidence concerning their abilities to properly
evaluate written work. This study should provide a great deal of
reassurance and stimulate their confidence because of the high
correlation betﬁeen scores by students~and scores by experts. These
results should be discussed with the students and the implications

brought firmly to their attention. A great deal of anxiety may thereby
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be relieved and leave such these students to concentrate on more
difficult aspects of English education.
| (6) Professors of English education methods courses should not
be overly concerned with developing consistent grading patterns among

their students. These patterns are already well in place.

Suggestions for Future Research

This study was an initital step in the area of comparative evalu-
ation of written composition. As such it has exposed many more prob-
lems than it has solved. Some of the more inkeresting of these prob-
lems are presented in'this section as possible topics of future re-
search.

(1) There is a great need to redefine the factors discovered by
Diederich. A replication of his‘study reported in 1966 with a special
commitment to providing lucid definitions for the factors found to be
important is in ordér.

(2) A reliable qualitative measure of syntactic complexity is
desperately needed. It is not enough to catalogue syntactic struc-
tures--a method needs to be found which will consider effectiveness of
the structures as priméry. |

(3) This study used relatively sophisticated people as raters.
It would be of interest to extend the sample of raters to include
groups of high school students, teachers in other disciplines, non-

teacher adults, professional writers, etc. In this way a more
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complete bicture of how writing is perceived by different groups could
be obtained.

(4) The study could also be extended to include writing samples
from different groups throughout the ‘range of beginﬁing writers to
professionals.

(5) This study showed that in most important respects, teaching"
experience was not a factor in how ratefs scored writing samples. It
would be of great benefit to discover what other aspects of a teach-
er's job similarly are not enhanced by experience. This information
could greatly assist college professors of English methods courses in
the planning of their instruction. Much of this type of information
could probably be transferred to other content fields within educa-
tion, as well.

(6) Eldridge (1981) found that college instructorslof English
composition tended to stress mechanics and organization to a greater
extent during the seventies than in the sixties. - The present study
provided a base of data which may make changes such as these more
readily apparent and mofe.easily quantified if the study were repli-
~cated at intervals.

(7) This study eliminated the contaminating effects of hand-
writing. It would be informative to include this factor in a replica-
tion of the study. It may be that-the effect of handwriting is so

" powerful that other factors lose their importance.
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COMPUTER PROGRAMS
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. 120
xxk*% SPITSOL WORD COUNT PROGRAM = A  #hsnskwx

*
* BARRY DONAHUE

* MONTANA STATE UNIVERSITY

* JUNE 15, 1981

* .

kx% THIS PROGRAM OUTPUTS AN ALPHABETIZED LIST OF WORDS AND
* AND THE NUMBER OF TIMES EACH APPEARS, AS WELL AS

* COUNT OF TYPES AND TOKENS

&

1NPUT(.INPUT)105)
QUTPUTC(.OUTPUT,108)
SANCHOR = 1 .

S RO AR A N

SPACER =
HY PHEN ‘= ‘v
BLANKS = SPANCSPACER)

PAT = BREAK(SPACER) ., WORD SPAN(SPACER) , CH
NUMBER = ANY('123456789")

*# Runction which extracts words from a file and counts
the total number of words and the number of distinct

*»

*  Wordse.
DEFINE(*READ() ™) t(PR)
READ TOKEN = 0
NJMWORD = TABLE(100.,10)
NEXTL TEXT = INPUT * °¢ - tF(BACK)
TEXT NUMBER tSINEXTL)
TEXT BLANKS =
G00D TEXT PAT = ctFINEXTL?
CHY IDENT(CH,HYPHEN) sF(KEEP)
SAVE = WORD
TEXT PAT = ,
WORD = SAVE '=-% WORD t(HY)
KEEP NJMWORD<KWORD> = NUMWORD<WORD> + 1
) TOKEN = TOKEN + 1 2 (G0O0D)
BACK READ = NUMWORD s (RETURN)
K e > o o e n e e St e > s o e o v s > Em e o - = - - - —
* Function which outputs lL¥st and word counts
" PR DEFINEC'PRINT(OUT) I°%) : (GO)
PRINT OUTRPUT = °*WORD OCCURRENCES®
OUTPUT = ®=w=- e e——?
QUTPUT =
NO I =1 + 1 .
QJTPUT = 0OUT<KI,1> DUPL(® *.18 = SIZE(OUT<I,,1>)

. ~SIZECQUT<KI,2>)) 0UT<KI,2> :S(NO)

Ll




bl

END

OUTPUT
oUTPUT
OUTPUT
OUTPUT

WOLIST
ALPHA
PRINT(

"NUMBER OF TYPES
*NUMBER OF TOKENS

of program

= READ()
= SORT (WDLIST)
ALPHA) :

I -1
* TOKEN

s (RETURN)D’
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ankax  SPITBOL WORD COUNT PROGRAM =~ B  w#ksw -

"BARRY DONAHUE
MONTANA STATE UNIVERSITY
JUNE 15, 1981

THIS PROGRAM OUTPUTS AN ALPHABETIZED LIST OF WORDS
AND THE NUMBER OF TIMES EACH APPEARS, AS WELL AS
COUNT OF TYPES AND TOKENS FOR EACH ESSAY IN A SET
OF ESSAYS. )

* % % % x % % % % #
%
b4

INPUTC(LINPUT,105)
“OUTPUT (. OUTPUT,108)
EANCHOR = 1

SPACER = * ,=/()8",ss71%.
HYPHEN = °®=°¢
BLANKS = SPAN(CSPACER)

PAT = BREAK(SPACER) . WORD SPAN(SPACER) Q‘CH
NUMBER = ANY(*123456789")

Runction which extracts words from a file and counts
the total number of words and the number of distinct

¥

% words., -
DEFINE(”READ()‘) . 3(PR)
READ . TOKEN = 0
NUMWORD = TABLE(100,10)
NEXTL TEXT = INPUT *® ¢ s F(BACK)
TEXT NUMBER :S{BACK)
TEXT BLANKS =
GOOD TEXT PAT = sF(NEXTL)
HY IDENTC(CH,HYPHEN) tF(KEEP)
SAVE = WORD
TEXT PAT =
WORD = SAVE *~' WORD s (HY)
KEEP NUMWORD<WORD> =. NUMWORD<SWIRD> + 1
TOKEN = TOKEN + 1 £ (GO0D)

BACK READ = NUMWORD : (RETURN)

* Function which outputs tist and word counts
PR DEFINEC°PRINT(OUT) 1) : (GO)

PRINT OUTPUT. = *ESSAY # °® ESSAY
OUTPUT = 'e—=—meeemn ¢
OUTPUT =
OUTPYUT =
OUTPUT = °*WORD OCCURRENCES®

| 0 L N 4
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OUTPUT
. QUTRUT
NO I = 1 + 1
OUTPUT = OUT<I,1> DUPLC(® .".18 =~ SIZE(OUTKI,L1>)
« = SIZE(OUT<1p2>)) 0UT<KI, 2> $S(NO)
OUTPUT =
oUTPUT =

" u

*NUMBER OF TYPES = ° I - 1 ,
_“NUMBER OF TOKENS = ° TOKEN 2 (RETURN)

QUTPUT
OUTPUT

tExkk  Main bodyvof program

i~

GO DUMMY INPUT

NEXTE ESSAY LT(ESSAY,»18) ESSAY + 1 s FCEND)
WDLIST = READ()
ALPHA = SORT(WDLIST)
PRINTCALPHA) :(NEXTE)

oW

END
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C******** COEFFICIENT OF CONCORDANCE (KENDALL)

BARRY DONAHUE

MONTANA STATE UNIVERSITY

APRIL 1, 1982

SSD = SUM OF SQUARES OF DEVIATIONS ABOUT RANK MEAN
ERS = EXPECTED RANK SUM

YOO

TS = TOTAL SUM OF RANKS
X2 = (HI SQUARED ’
DIMENSION SUM(20)
DIMENSION K(20,10)
REAL K
DO S I=1,20
S SuM(I) = 0

$sD = 0

TS = 0

Mm = 6

N = 18

00 10 I=1,N
DO J=1,M

READ(105,50) K{(I.,4)
SUMCI) = SUM(I) + K(l,J)
10 CONTINUE -,
DO 15 I=1,N
TS = TS + SumM(ID)
15 CONTINUE . : . o
ERS = TS/N o <
DO 30 I=1,N ‘ :
$SSD = SSbL + (SUM(l) - ERS)=»=x2
30 CONTINUE
W = (12%SSD)/ ((M#xx2) % (N*x*3~N))
X2 = Ma(N=1)#W
WRITE(108,75)
QUTPUT ° METHODS?®
DO 40 I=1,N
WRITE(108,60) T1,(K(lsJYpd=1,M)
40 CONTINUE
OUTPUT ‘o memrore e e e s m e m e — o me e om o m o= v
WRITE(C108,70) WoN=-1,X2 -
75 FORMAT(2/)
60 FORMAT(/,' ESSAY *,12,10X»10(F4.1,5X))
70 FORMAT(/,® KENDALL W = ',F7.6.,/,' DEGREES OF FR&EDOM
#= 9,12,/,' CHI SQUARED = °,F5.2)
S0 FORMAT(F4. 1) '
END




Chhkdkskhdhhkx

OO OO0 OO OO0

DIM
DIM
INT
REA
TS2

TS?2
SSnK

125 -
RELIABILITY COEFFICIENT FOR RATERS OF ESSAYS

BARRY DONAHUE
MONTANA STATE UNIVERSITY
JUNE 15, 1981

SSR=SUM OF SQUARED RATINGS

SR=SUM OF A RATER®S SCORES

SE=SUM OF AN ESSAY'S SCORES

S2R=SUM SQUARED OF A RATER®S SCORES

S2E=SUM SQUARED OF AN ESSAY'S SCOHRES

TS2R=TOTAL OF SUMS SAUARED OF A RATER'S SCORES
TS2E=TOTAL OF SUMS SQUARED OF AN ESSAY'S SCORES

'SOSR=SUM OF SQUARES FOR RATERS

SCSES=SUM OF SQUARES FOR ESSAYS
SOST=SUM OF SQUARES FOR TOTAL

SOSER=SUM OF SQUARES fOR ERROR
MSES=MEAN SQUARE FOR ESSAYS

MSER=MEAN SQUARE FOR ERROR
RELI=RELIABILITY FOR INDIVIDUAL RATINGS
RELA=RELIARITITY FOR AVERAGE RATINGS

"HEADER=HEADING OF THE FILE

K=NUYBER OF RATERS
N=NUMBER OF ESSAY.S

First record of input file must contain the heading

of the file,;, the second record must contain the

nunber of raters; the third record must contain the

nunbher of essays,

ENSTON S2E(2N),S2R(2DI,L(2),20),SR(2DYF,SE(2D))
ENSION AVE(2M)

EGER HEADER(S)
L MSER,MSES
R=)

£ =0

=0

 TOTALSUM=D

(@]

initia
DO

S2E

S2R

SR (

SE(

200 Ccoxn

lize all arrays to 0
200 1=1,20

(1) =0

(=0

1)=0

1)=0

TINUE




C

(]

(]

(o]

¢
C

inout header, number of raters, and numper 5f essays

126

100 FORMAT (12)
110 FORMAT (2012

133

FORMAT (5A4)
READ (105,133) C(HEADER(I), I=1,5)
READ(105,100) K .

READ (105,100) N

input a rater®s scores and process

15

10

DO 10 I=1,K .
READ (105,110) (LL{J,T1)sd=1,N)

DO 15 J=1%N
SROIDN=SR(I)+L(J, 1)
SE(JI=SEII+L U, 1D
TOTALSUR=TOTALSUMHL (J,1)
SSR=SSR+L(J,T) %22
CONTINUE

$S2R(ID=SRI)*x%?
TSZ2R=TS2R+S2R(I)
CONTINUL g

calculate TS2E and c¢ssay averages

50

DO 30 J=1,N - u
S2ECJY=SECI =2
TS2E=TS2E+S2E(J)
AVECJ) =SE(JI) /K

CONTINUE

perform necessary cdalcutations

Z=TOTALSUM %2/ (N*K)

SOSR=TSPAR/N-Z

SOSES=TS2E/K~1

SOST=SSk~-Z

SOSER=SOST~SOSES-SOS R

MSES=SOSES/ (N=1)

MSFR=SOSER/ ((N~1)*(K~1))
RELI=(MSES=-MSER)/(MSES+(K=1)*(MSER))
RELA=(MSES~MSER) /MSE 5

output

ARITEC108,75) (HEADER(IY, I=1,5)
WRITE(108,65) Ko(l,1 =1,K)

WRITE(108,82) K

DO 50 J=1,N

WRITECI08,50) JsKo (L (Jr1ds 1=1,K)sAVE (J)




50 CONTINUE

82

65
75

60
73

CWARITEC10R,70) RELISR LA
*38X,"RATERS ') .

*/,' RELIABILITY UF AVERAGE RATINGS = °,F7.6)

127

WRITEC108,82) K .
FORMAT (' ¢ ,22°% ="', N(" —emw- 1))

FORMAT (16XsN(I2,3X), "AVERAGE®)
FORMAT (2/,29%, "RELIABILITY COEFFICIENT',/+X,5A4,5/,

FORMAT.(® ESSAY #',12,6XoN(I2+3X),F7,4)

FORMAT (/,' RELIABILITY OF INDIVIDUAL RATINGS YoF7.6,

1n

END
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RAW SCORES OF RATERS




Table 21

Reliability of Ratings by the Student Group Using Holistic Scoring

Raters

Essay

Average

11 12 13 14

10 .

129

2.29
3.93
3.43
2.79
4.00
2.64
3.29
1.71
2.29
1.79
2.71
3.21
3.64
3.14
3.64
3.64
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o o n
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N
N o
SR
M o
SRS o))
ToRTeRE S
N ot
NN
S Kake
o

N~ o

16
17
18

.61

.96

Reliability of Individual Ratings
Reliability of Average Ratings
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Table 22

Reliability of Ratings by the Expert Group Using Holistic Scoring

Raters
Essay

1 2 3 4 5 6 7 8 9 10 Average

1 1 1 1 1 2 1 1 1 2 2 1.30
2 5 5 4 5 5 5 5 5 4 5 - 4.80
3 2 3 3 2 3 2 2 2 1 3 2.30
-4 4 5 3 5 4 5 3 4 5 5 4.30
5 2 3 3 3 3 3 3 2 2 4 2.80
6 3 & 3 2 2 2 3 2 2 1 2.40
7 4 4 3 3 4 4 4 2 3 3 3.40
8 4 3 2 3 4 3 3 3 3 3 3.10
9 3 4 3 3 4 4 3 2 2 2 3.00
10 1 2 2 1 2 3 2 2 2 1 1.80
11 2 2 3 2 3 3 1 1 2 2 2.10
12 1 2 2 1 2 1 2 1 1 1 1.40
13 3 4 1 2 2 1 2 2 2 3 2.20
14 4 5 3 2 4 3 3 2 3 3 3.20
15 5 5 3 4 4 4 4 3 4 4 4.00
16 2 4 2 3 3 3 3 3 3 3 2.90
17 4 4 3 3 3 3 4 3 3 4 3.40
18 3 5 2 4 3 2 4 2 3 3 3.10

[
o]

Reliability of Individual Ratings = .
Reliability of Average Raings = .96
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Table 23

Reliability of Ratings for the Category "Ideas" by the
Student Group Using Atomistic Scoring

Raters
Essay
1 2 3 4 5 6 7 8 9 10 Average
1 10 8 8 8 10 10 10 10 10 . 10 9.40
2 2 10 2 6 4 2 6 2 4 6 4.40
3 8 6 8 6 8 2 6 6 6 - 6 6.20
4 8 6 2 6 2 2 8 5 2 10 5.00
5 2 6 6 4 6 4 4 6 4 6 4.80
6 4 10 10 6 6 8 6 6 8 4 6.80
7 4 6 6 6 4 2 4 2 6 6 4.60
8 2 8 10 6 4 6 8 2 6 8 6.00
9 2 6 10 4 4 4 4 6 6 2 4.80
10 10 10 8 6 10 8 6 8 8 10 8.40
11 10 8 9 8 8 2 10 8 8 6 7.70
12 8 10 8 8 8 10 10 4 8 10 8.40
13 8 6~ 6 10 10 3 8 8 6 8 7.30
14 6 6 6 2 6 2 4 4 6 4 4.60
15 6 4 6 6 6 2 2 4 2 10 4.80
16 6 4 6 2 4 4 2 6 6 6 4.60
17 4 6 6 4 6 2 4 4 4 10 5.00
18 4 6 8 2 6 2 10 8 2 8 5.60

O8]
w

Reliability of Individual Ratings = .
Reliability of Average Ratings = .84
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Table 24

Reliability of Ratings for the Category "Organization™ by
the Student Group Using Atomistic Scoring

Raters
Essay
1 2 3 4 5 6 7 8 9 10 Average
1 10 8 10 8 8§ 10 10 10 8 8 '9.00
2 2 10 10 2 4 4 6 2 4 2 4 .60
3 6 8 10 4 8 2 8 "4 8 2 6.00
4 2 6 4 4 6 2 10 4 4 8 5.00
5 6 8 6 4 6 6 6 . 4 6 8 6.00
6 6 8 8 8 6 10 4 6 8 4 6.80
7 4 6 4 2 4 2 8 4 4 4 4.20
8 4 8 8 10 4 6 6 4 8 6 6.50
9 4 8 10 2 4 4 6 4 8 4 5.40
10 8 10 8 4 8 4 6 6 8 8 7.00
11 8 8 6 6 10 2 10 10 10 4 7.40
12 6 10 8 6 6 10 10 6 8 6 7.60.
13 6 6 4 6 10 4 2 4 8 6 5.60
14 6 6 6 2 4 4 6 2 6 4 4.60
15 6 6 4 2 2 2 4 2 2 6 3.60
16 4 6 8 2 4 2 6 6 6 10 5.40
17 6 6 2 6 4 2 4 2 4 8 4.40
18 6 6 2 4 6 2 10 4 6 6 5.20

N
co

Reliability of Individual Ratings = .
Reliability of Average Ratings = .79
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Table 25

Reliability of Ratings for the Category "Wording" by the
Student Group Using Atomistic Scoring

Raters
Essay
1 2 3 4 5 6 7 8 9 10 Average
1 5 3 4 4 5 4 5 5 5 5 4.50

2 1 2 3 2 2 2 2 2 2 2 2.00
3 2 4 4 3 4 3 4 4 4 3 3.50
4 3 2 1 4 2 1 5 1. 1 4 2.40
5 3 2 2 1 3 3 3 1 2 2 2.20
6 3 3 5 1 3 5 2 2 3 3 3.00
7 2 2 2 2 3 2 3 2 4 2 2.40
8 1 3 4 4 3 3 2 1 4 5 3.00
9 1 3 4 4 4 3 2 2 3 3 2.90
10 5 5 2 3 5 5 2 3 5 5 4.00
11 3 3 373 4 2 4 4 4 2 3.20
12 4 4 5 5 5 5 4 4 4 2 4.20
13 3 3 1 3 3 3 3 2 3 3 2.70
14 2 3 3 3 3 3 3 2 4 4 3.00
15 2 2 1 2 2 1 1 2 3 3 1.90
16 2 2 2 2 3 3 .2 1 2 1 2.00
17 3 2 3 2 3 3 4 2 3 5 3.00
18 2 2 3 2 3 2 5 2 3 3 2.70

w
g

Reliability of Individual Ratings = .
Reliability of Average Ratings = .75
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Table 26

Reliability of Ratings for the Category "Flavor" by the
Student Group Using Atomistic Scoring

Raters
Essay

1 2 3 4 5 6 7 8 9 10 Average

1 5 3 3 2 4 3 4 5 4 5 '3.80
2 1 3 4 4 3 2 3 2 2 1 2.50
3 2 4 4 4 4 2 5 3 3 2 3.30
4 4 2 2 4 3 1 5 2 1 5 2.90
5 2 2 3 3 2 2 3 2 3 3 2.50
6 2 3 4 5 4 4 2 4 4 3 3.50
7 1 3 3 3 3 2 2 4 3 3 2.70
8 2 3 5 4 3 3 3 1 3 4 3.10
9 1 3 5 4 3 2 1 3 4 3 2.90
10 4 5 3 1 4 4 1 3 5 5 3.50
11 4 3 4 5 5 1 4 4 4 2 3.60
12 4 5 4 3 4 4 5 3 4 2 3.80
13 3 3 3 4 5 3 2 2 3 4 3.20
14 2 3 2 5 3 2 2 2 3 3 2.70
15 2 3 2 4 2 1 3 2 3 4 2.60
16 3 3 2 3 2 1 2 2 3 2 2.30
17 2 2 4 4 3 2 3 1 2 4 2.70
18 2 2 4 4 3 2 5 3 3 4 3.20

—
o

Reliability of Individual Ratings = .
Reliability of Average Ratings = .54
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Table 27

Reliability of Ratings for the Category '"Usage' by the
Student Group Using Atomistic Scoring

Raters
Essay

1 2 3 4 5 6 7 8 10 Average
1 5 3 2 2 3 4 5 5 4 3 3.60
2 1 3 3 3 1 3 2 1 1 1 1.90
3 2 4 5 2 3 3 4 3 4 3 3.30
4 3 2 3 3 2 2 4 2 3 3 2.70
5 3 2 4 1 2 3 2 2 2 4 2.50
6 2 3 5 1 2 4 3 3 4 2 2.90
7 2 3 1 1 2 33 3 3 2 2.30
8 2 3 3 2 2 1 2 1 4 4 2.40
9 2 3 3 2 2 3 4 2 3 3 2.70
10 5 4 2 5 4 5 1 2 5 5 3.80
11 4 3 3 2 3 2 3 5 4 1 3.00
12 3 5 2 2 2 3 5 4 3 2 3.10
13 3 3 1 3 4 2 3 2 3 3 2.70
14 3 3 4 3 4 5 4 3 3 4 3.60
15 1 3 3 2 1 2 2 3 3 3 2.30
16 1 3 3 1 2 3 2 1 3 2 2.10
17 3 3 4 2 2 1 3 2 2 4 2.60
18 2 3 2 2 2 3 5 2 2 3 2.60

—
~d

Reliability of Individual Ratings = .
Reliability of Average Ratings = .67
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Table 28

Reliability of Ratings for the Category "Punctuation" by the
Student Group Using Atomistic Scoring

Raters
Essay
1 2 3 4 5 6 7 8 9 10 Average
1 5 2 2 1 2 3 5 5 4 4 3.30
2 1 1 2 1 1 3 1 1 1 1 1.30
3 3 2 3 2 4 3 5 2 4 4 3.20
4 4 2 2 2 3 3 4 3 2 3 2.80
5 1 2 3 2 1 3 4 2 2 2 2.20
6 3 5 5 3 2 3 3 3 4 4 3.50
7 2 4 2 3 2 3 4 3 4 4 3.10
8 3 2 2 2 3 2 3 1 4 4 2.60
9 1 2 3 2 2 3 4 2 4 4 2.70
10 5 5 3 3 4 5 3 5 5 4 4.20
11 4 3 4 2 4 3 3 5 4 4 3.60
12 3 5 4 2 3 4 4 3 3 4 3.50
13 2 3 2 2 4 2 2 2. 3 3 2.50
14 3 4 -4 5 5 5 4 3 3 4 4.00
15 2 5 4 2 3 2 3 3 3 3 3.00
16 2 3 3 2 4 3 3 2 4 3 2.90
17 3 4 5 4 2 2 4 2 3 5 3.40
18 2 2 5 2 1 2 5 2 2 3 2.60

Reliability of Individual Ratings = .31
Reliability of Average Ratings = .82
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Table 29

Reliability of Ratings for the Category ”Spellingh by the
Student Group Using Atomistic Scoring

Raters
Essay

1 2 3 4 5 6 7 8 10 AVERAGE
1 4 3 5 4 2 5 4 4 5 5 4,10
2 1 1 2 1 1 1 1 1 1 1 1.10
3 4 5 5 5 4 5 5 4 4 5 4.60
4 2 3 2 2 3 2 5 2 3 2 2.60
5 3 4 3 3 3 3 4 5 3 4 3.50
6 1 4 5 5 4 5 5 3 4 4 4.00
7 1 3 3 2 3 3 3 2 3 4 2.70
8 4 3 5 "2 5 5 4 2 4 4 3.80
9 3 5 5 5 5 5 4 4 4 5 4.50
10 5 5 5 5 5 5 3 5 5 5 4.80
11 5 5 5 5 5 5 3 4 4 5 4.60
12 5 5 5 5 5 5 3 4 4 5 4.60
13 1 2 3 1 2 3 4 3 2 3 2.40
14 1 2 3 1 3 4 4 2 3 4 2.70
15 2 4 4 1 2 3 2 3 2 2 2.50
16 5 5 5 5 5 5. 4 3 4 5 4.60
17 3 5 5 5 3 3 4 2 3 5 3.80
18 3 2 5 2 4 4 5 2 3 4 3.40

Reliability of Individual Ratings = .61
Reliability of Average Ratings = .94
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Table 30

Reliability of the Total of. All Categories by the Student
Groups Using Atomistic Scoring

Raters

Essay - :
1 2 3 4 5 6 7 8 9 10  Average

1 44 30 34 29 34 39 43 44 40 40 37.70
2 9 30 26 17 16 17 21 11 15 14 17.60
3 27 33 39 26 35 20 37 26 33 25 30.10
4 26 23 16 25 21 13 41 18 16 35 23.40
5 20 26 27 18 23 24 26 22 22 29 23.70
6 21 36 42 29 27 39 25 27 35 24 30.50
7 16 27 21 19 21 17 27 20 27 25 22.00
8 18 30 37 29 24 26 28 12 33 35 27.20
9 14 30 40 23 24 24 25 23 32 24 25.90
10 42 44 31 27 40 36 22 32 41 42 35.70
11 38 33 34 31 39 17 37 40 38 24 33.10
12 33 44 36 31 33 41 43 29 33 31 35.40
13 26 26 20 29 38 20 24 23 28 30 26.40
14 23 27 28 21 28 25 27 18 28 27 25.20
15 21 27 24 19 18 13 17 19 18 31 20.70
16 23 26 29 17 24 21 21 21 28 29 - 23.90
17 24 28 29 27 23 15 26 14 21 41 24.90
18 21 23 28 18 25 17 45 23 21 31 25.20

Reliability of Individual Ratings = .45
Reliability of Average Ratings = .89
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Table 31

Reliability of Ratings for the Category '"Ideas" by the
Expert Group Using Atomistic Scoring

Raters

Essay —
1 2 3 4 5 6 7 8 9 10 Average

1 6 10 10 10 8 8 10 10 8 6 ‘8.60
2 4 2 4 2 2 2 6 4 4 6 3.60
3 4 6 4 8 6 6 10 8 6 6 6.40
4 4 2 2 2 2 2 2 6 6 10 3.80
5 4 4 8 6 4 4 8 4 6 6 5.40
6 4 4 4 2 6 10 6 6 8 ' 10 6.00
7 2 6 2 4 4 6 6 4 6 2 4.20
8 4 4 2 6 6 6 4 4 6 4 4,60
9 4 2 4 4 4 2 4 6 6 2 3.80
10 10 10 6 4 10 10 10 8 6 6 8.00
11 6 6 4 4 10 8 2 10 8 2 6.00
12 8 8 8 8 8 10 10 6 10 6 8.20
13 8 6 8 6 6 4 6 6 10 10 7.00
14 4 4 4 4 6 8 4 2 4 4 4.40
15 2 4 2 4 2 4 2 4 2 2 2.80
16 4 4 4 8 4 4 4 8 8 4 5.20
17 4 4 2 2 4 6 4 2 6 2 3.60
18 2 4 4 4 6 8 8 8 8 8 6.00

Reliability of Individual Ratings = .43
Reliability of Average Ratings = .88
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Table 32

Reliability of Ratings for the Category '"Organization' by the
Expert Group Using Atomistic Scoring

Raters
Essay
1 2 3 4 5 6 7 8 9 10 Average.
1 6 10 10 8 8 8 8 10 6 6 8.00
2 4 2 4 4 - 2 . 4 8 4 4 6 4.20
3 6 4 6 8 6 6 10 6 2 6 6.00
4 4 2 4 4 4 2 2 6 4 8 4.00
5 6 4 8 4 6 4 8 6 8 4 5.80
6 4 4 6 6 8 10 4 2 6 10 6.00
7 2 2 2 4 4 6 6 8 2 4 4.00
8 4 2 6 6 6 6 8 6 4 4 5.20
9 4 4 2 4 2 2 4 4 4 2 3.20
10 8 8 6 2 10 10 10 6 4 4 6.80
11 6 6 4 2 8 8 2 6 10 2 5.40
12 8 8 6 10 8 10 8 4 10 4 7.60
13 10 8 4 4 6 4 6 6 8 8 6.40
14 4 2 4 2 6 6 4 6 8 2 4.40
15 2 2 2 2 2 2 2 2 2 2 2.00
16 4 4 4 6 6 6 4 8 6 4 5.20
17 2 4 2 4 4 6 2 2 4 2 3.20
18 2 4 4 2 6 10 6 2 6 8 5.00

Reliability of Individual Ratings = .34
Reliability of Average Ratings = .84
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Table 33

Reliability of Ratings for the Category '"Wording" by the
Expert Group Using Atomistic Scoring

Raters
Essay
. 1 2 3 4 5 6 7 8 9 10 Average
1 3 5 5 5 3 4 5 5 2 5 4.20
2 1 1 2 2 3 3 3 2 3 2 2.20
3 3 3 3 5 3 4 4 3 3 4 3.50
4 2 1 2 3 3 3 3 2 3 4 2.60
5 3 3 3 1 3 3 3 2 2 3 2.60
6 3 2 3 3 3 3 3 3 3 4 3.00
7 2 1 1 2 3 3 3 3 3 3 2.40
8 3 3 2 3 3 1 3 1 3 3 2.50
9 3 1 3 3 3 2 3 2 2 1 2.30
10 2 5 4 3 5 5 5 5 1 3 3.80
11 3 3 3 3 4 4 3 2 4 2 3.10
12 4 5 3 4 3 3 3 4 3 3 3.70
13 3 3 3 4 3 3 3 3 5 2 3.20
14 2 3 2 3 3 4 3 3 4 2 2.90
15 3 3 3 3 2 3 2 2 3 1 2.50
16 2 2 3 4 3 2 3 .3 3 3 2.80
17 2 1 3 3 2 3 3 1 3 3 2.40
18 2 3 3 3 4 4 3 2 3 4 3.10

Reliability of Individual Ratings = .27
Reliability of Average Ratings = .79
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Table 34

Reliability of Ratings for the Category "Flavor" by the
Expert Group Using Atomistic Scoring

Raters
‘Essay
1 2 3 4 5 6 7 8 9 10 Average
1 4 4 4 5 3 5 5 5 2 3 4.00

2 1 1 2 1 2 2 3 2 1 1 1.60
3 3 2 2 4 2 3 5 3 3 3 3.00
4 2 2 1 3 5 3 1 2 4 .5 2.80
5 2 2 3 3 3 3 4 2 3 3 2.80
6 3 2 2 3 3 b 3 2 4 5 3.10
7 2 3 1 3 3 3 3 2 3 3 2.60
8 4 3 3 3 2 3 2 2 3 3 2.80
9 3 2 A 3 3 3 3 2 2 1 2.60
10 4 4 3 3 4 4 4 4 1 3 3.40
11 3 3 3 3 4 5 1 3 5 2 3.20
12 4 4 3 4 3 3 4 b 5 3 3.70
13 3 3 5 3 4 3 3 3 5 5 3.70
14 .2 2 3 3 4 4 3 2 3 2 2.80
15 2 3 3 3 2 1 1 2 3 1 2.10
16 1 .2 3 4 2 3 3 3 5 3 2.90
17 2 2 3 2 3 4 3 1 4 3 2.70
18 2 3 2 3 5 3 3 1 4 5 3.10

N
—

Reliability of Individual Ratings = .
Reliability of Average Ratings = .73




143
Table 35

Reliability of Ratings for the Category "Usage" by the
Expert Group Using Atomistic Scoring

Raters
Essay
1 2 3 4 5 8 9 10 Average
1 3 4 5 4 3 4 4 4 3 4 3.80
2 1 1 1 1 3 1 1 1 1 1 1.20
3 3 4 4 5 4 4 4 2 3 4 3.70
4 3 2 2 3 3 5 3 2 3 4 3.00
5 2 2 3 2 4 4 2 2 3 3 2.70
6 3 3 2 3 3 5 3 3 2 5 3.20
7 3 4 2 4 3 4 2 2 4 2 3.00
8 2 3 3 4 3 4 3 4 3 3 3.20
9 3 3 4 3 4 4 3 3 3 1 3.10
10 3 5 3 4 5 5 5 5 2 5 4.20
11 3 4 A 4 5 5 3 4 2 2 3.60
12 3 4 2 4 5 5 3 3 3 3 3.50
13 3 4 2 4 3 3 3 3 4 3 3.20
14 2 3 4 4 3 4 4 4 2 1 3.10
15 3 1 3 4 3 2 1 2 1 1 2.10
16 2 4 3 5 5 3 3 2 4 1 3.20
17 2 3 3 5 4 5 3 2 3 1 3.10
18 2 3 2 5 3 5 4 4 2 3 3.30

Reliability of Individual Ratings = .33
Reliability of Average Ratings = .83
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Table 36

Reliability of Ratings for the Category "Punctuation'" by the

Expert Group Using Atomistic Scoring

Raters

Essay

Average

10

2.90
1.50
3.40
3.80
2.30
3.40
3.50
3.10
3.30
4.20
3.90
3.90
3.90
4.00
2.70
3.30
3.70
3.00
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.34

Reliability of Individual Ratings
Reliability of Average Ratings

.84
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Table 37

Reliability of Ratings for the Category "Spelling'" by the
Expert Group Using Atomistic Scoring

Raters
Essay

1 3 4 5 6 7 8 10 Average
1 4 4 4 5 4 5 3 4 4 3 4.00
2 1 1 1 1 1 1 1 1 1 1 1.00
3 5 5 5 5 5 5 5 3 5 3 4.60
4 3 2 1 4 2 4 3 2 5 4 3.00
5 4 4 4 5 3 5 3 3 5 4 4.00
6 4 5 3 5 5 5 5 2 5 4 4.30
7 1 4 4 5 3 4 3 2 5 2 3.30
8 2 4 4 5 4 5 2 2. 4 3 3.50
9 3 4 4 5 4 5 4 4 4 5 4.20
10 5 5 4 5 5 5 5 5 5 5 4.90
11 5 4 4 5 5 5 4 4 5 3 4.40
12 5 5 4 5 5 5 5 5 5 4 4.80
13 2 3 2 2 3 3 2 2 5 2 2.60
14 1 2 1 2 3 3 2 1 4 2 2.10
15 2 3 4 3 3 3 1 2 4 1 2.60
16 3 5 5 5 5 5 5 5 5 5 4.80
17 3. 5 4 5 3 5 5 4 5 4 4.30
18 2 3 2 5 3 5 4 4 3 3 3.40

Reliability of Individual Ratings = .67
Reliability of Average Ratings = .95
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Table

38

Reliability of the Total of All Categorieé by the Expert

Group Using Atomistic-Scoring

Raters
Essay

1 2 3 4 5 6 7 8 9 10 Average
1 26 41 42 40 31 36 38 41 28 30 35.30
2 14 12 15 12 15 14 23 16 15 18 15.30
3 27 27 28 38 31 33 40 29 24 29 30.60
4 21 15 16 23 23 23 17 23 30 39 23.00
5 23 22 32 23 26 25 30 20 29 26 25.60
6 23 23 23 26 31 42 27 20 33 42 29.00
7 15 24 16 25 24 30 27 25 27 17 23.00
8 21 23 24 30 27 29 26 20 27 22 24.90
9 23 20 24 25 25 22 23 24 26 13 22.50
10 35 41 29 26 44 44 44 37 23 30 35.30
11 30 30, 26 25 40 40 19 29 38 15 29.30
12 36 39 30 38 36 39 37 30 43 26 35.40
13 32 32 28 26 30 24 27 27 42 32 30.00
14 ‘ 17 19 23 23 28 34 25 23 29 16 23.70
15 16 20 21 22 17 18 12 17 16 9 16.80
16 18 25 26 35 30 28 25 33 33 21 27.40
17 18 23 21 25 25 32 23 17 29 17 2300

18 14 24 19 26 30 40 32 23 28 33 26.

90

Reliability of Individual Ratings =
Reliability of Average Ratings

= .91

.51
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Table 39

Mature Words Used in the Essays

affecting
affects

alter
alternative
alternatives
argue

awhile

beer

benefits
businesses
cheaper
cleaner
community's
company'’s
compromise
consequences
constructively
consumes
contaminating
contamination
continual
contractors
controlling
convince
convincing
cozy

damaged
deaths
decline
definitely
destroying
destruction
deteriorating
detriment
devastating
disadvantage

disadvantages
disregard
distillery
disturbed
drain

dump

dumped
dumping
ecology
editorial
elimination
employs
encounter
environmental
everyone's
expendable
extensive
facets
faulty
feeds
filters
fined
grocery
handicaps
harming
hatchery
hell

hire
immediate
indefinite
infraction
innumerable
insist
installing
involve
irrigated

keg

litter
long-range
manual
microorganisms
minimal
nature's
nonpollution
operating
outlets
overlooked
permanently
personally
personnel
petitions
poisoned
potential
preservation
priority
profit
prominent
punished
purified
purify

_pyramid

qualified
reap
rebuilding
recourse
reduction
remodeling
reopens
repercussions
representative
residents
resort

resource
ruin

ruined
security
seeps
shutting
sicken
sickness
someone's
stability
starving
summation
surpass
symptoms
temporarily
temporary
tenous
threat
thrive
totally
townspeople's
toxic
tumble
ultimately
unemployment
unfeasible
unpure
vicinity
wanton
wastes
wells
wholly
workless
year's
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Table 40

Contractions, Proper Nouns, and Slang Used in the Essays

Bozeman
grandkids
it'1l
junk

New York
stink
uptight

Table 41

Topic Imposed Words Used in the Essays

pollute
polluted
polluting
pollution

]
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Table 42

Number of Types and Tokens Used in the Essays

Essay Number of Types Number of Tokens
1 160 274
2 114 205
3 101 176
4 89 148
5 73 129
6 106 153
7 73 134
8 91 179
9 70 110

10 140 217
11 o123 264
12 145 246
13 135 248
14 81 124
15 72 121
16 61 108
17 71 103
18 69 106

TOTAL 714 3044
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