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ABSTRACT

The major objective of the study was to gain more information
about the reasoning skills tapped by the GRE analytical measure by
examining how performance on its constituent item types relate to
alternative criteria. A second objective was to ascertain the
extent to which additional information on examinees' analytical
skills might be obtained from further analyses of their writing
performance. The data base for this study consisted of 406 writing
samples prepared by 203 students who had recently taken the GRE
General Test for admission to institutions of higher education in
the United States. The bulk of these data were collected for
research funded by the GRE Board and TOEFL Policy Council, in which
the writing samples were scored to reflect writing skills; these
scores were related to scores on the GRE General Test and the TOEFL,
as well as other measures. In order to supplement the sample of
native speakers, additional writing samples were collected from 77
native speakers of English and 3 native speakers of Arabic who had
recently taken the GRE General Test and who were in their first year
of graduate education in the United States. The final sample
included subsamples of nonnative speakers of English (6 Arabic, 73
Chinese, 35 Spanish) and the subsample of 89 native speakers of
English.

The objectives of this study were accomplished by developing
several scoring methods that focused on the reasoning skills that
are reflected in these papers. These scores, in addition to the
scores for writing skills, were related to item type subscores
derived from the verbal and analytical reasoning sections of the GRE
General Test in order to determine if these item types relate
differently to judgments of examinees' thinking and writing skills.

Three scoring methods did not appear to provide additional
information beyond what is obtained from the analytical reasoning
and verbal sections of the GRE General Test. The Moss scheme,
however, yielded scores that were relatively independent of these
sections of the GRE. It is possible that these scores tapped verbal
reasoning skills that are not assessed by the GRE General Test, but
further research is needed to determine whether they represent
important developed abilities. Writer's Workbench computerized text
analyses suggested that the different writing tasks elicited
different kinds of writing performance, and that the writing
performance of students ':2presenting different native language
groups may vary in complex ways in response to these tasks.
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I. STUDY RATIONALE AND DESIGN

The major objective of the study was to gain more informatj.on
about the reasoning skills being tapped by the analytical mesure
of the Graduate Record Examinations (GRE) General Test by
examining how performance on its constituent item types relate to
alternative criteria. A second objective was to ascertain the
extent to which additional information on examinees' analytical
reasoning skills might be obtained by more detailed analyses of
their writing performance.

At its April 1984 meeting, the GRE Board decided to remove
the experimental status of the GRE analytical ability measure.
In making this decision, the Board anticipated further research
and development that would lead to continuing refinements in the
analytical measure. The Board also recognized, however, the need
to avoid any sudden or radical changes in the measure in order to
maintain, if possible, the continuity of the analytical scale
over time. This suggests that the two currently used analytical
item types, which have thus far proven to be adequate from most
psychometric standpoints, will continue to play some role in
future editions of the analytical measure.

As has been pointed out, however (Khoury, 1984), there are
lingering questions about what the analytical ability section
actually measures; specifically, the two analytical item types
that make up the current test do not seem to measure a single
trait. Instead, one analytical item type (logical reasoning) is
more highly related to GRE verbal item types than to the other
analytical item type (analytical reasoning). The analytical
reasoning type, in turn, is more highly related to quantitative
item types than to the logical reasoning type. This situation is
explained at least partly by the fact that the two other sections
of the GRE General Test also measure reasoning, either with
verbal or with quantitative material, but do not attempt to focus
explicitly on "pure" reasoning skills. Because of this, one
traditional approach to construct validation, the examination of
intercorrelations among test items, provides little justification
for interpreting the current test as a measure of analytical
ability. However, as the new Joint Technical Standards for
Educational and Psychological Testing (1985) suggest:

Test validation is the process of accumulating evidence to
support inferences . . . and there are many ways of
accumulating evidence to support any particular inference
. . . (p. 1-1)

One such alternative is to examine relationships of a test to
other measures purporting to measure the same construct, and to
still other measures of different constructs.
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Objectives of the Study

The major objective of the study was to provide further
information on the construct validity of the GRE analytical
measure, and of its constituent item zypes, by examining their
relationships to alternative criteria. Specifically, the study
explored whether the pattern of correlations among the two GRE
analytical item types, the CRE verbal item types, and several
scores derived from writing samples might provide evidence that
analytical items reflect analytical o- reasoning skills in ways
that are not reflected by other GRE i:em types. In general, we
would expect to observe patterns such that, when related to
"reasoning" and "writing" scores derived from the writing
samples, analytical item types would correlate relatively better
with thinking scores than with writing scores, when compared with
correlations for verbal item types. A secondary objective was to
ascertain the extent to which additional information on
examinees' analytical skills might be obt&ined from further
analyses of their writing performance.

Background

When an individual solves a problem, his or her ideation is
mediated by, and couched in, verbal forms. When an individual
writes a composition, the process of expressing his or her
thoughts is essentially a problem-solving activity that is
reflected by the organization, level of conceptualization, and
selection of terminology that are presented in the written
product. Furthermore, the quality of the written composition is
evaluated by others in terms of the degree to which it
effectively communicates ideas. This judgment of competence may
be influenced both by the individual's mastery of the conventions
of writing and by his or her developed reasoning skills. In the
context of standardized testing, these problem-solving and
writing skills traditionally are assessed by items cast in a
multiple-choice format that indirectly assess these skills
thrcugh the recognition of a correct response among a fixed set
of possible responses. In contrast, an open-ended test item
attempts to assess these skills more directly by requiring the
production of responses.

A series of research projects previously conducted for the
Graduate Record Examinations Board investigated the measurement
properties of test items designed to assess problem-solving
skills in multiple-choice and open-ended formats (Ward,
Frederiksen, & Carlson, 1980). A construct validation study
suggested that the open-ended Formulating Hypotheses (FH) items
tapped cognitive skills that are not revealed in response to
multiple-choice items--specifically the ability to produce ideas.
The FH item required candidates to list as many ideas, or
hypotheses, that might provide an explanation of a problem, as
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they could think of. The items were scored by judges using a
categorical system to r..flect the quality of responses, from
which a number of different scores were derived. Judges were
cautioned against being influenced by the writing ability of the
examinee, and were asked instead to focus on assigning category
numbers that corresponded to the ideas being expressed, however
poorly. Given this focus, examinees who expressed good ideas
would not be penalized unduly for inept writing skills. In

addition, the examinee was instructed to list a number of
discrete ideas, rather than to combine the ideas into a developed
composition; hence the examinee's ability to organize the ideas
and to communicate them effectively through writing were not
evaluated. This previous GRE Board-sponsored research
demonstrated (1) the feasibility of obtaining multiple scores
from a single task, and (2) the likelihood that open-ended items
may tap reasoning skills that are not captured by multiple-choice
items.

More recently, the GRE Board and TOEFL Policy Council have
supported a study of the relationships of scores on sections of
the GRE General Test and the TOEFL to a variety of scores on
direct measures of writing, or writing samples (Carlson,
Bridgeman, Camp, & Waanders, 1985). The scoring of these writing
samples focused on the evaluation of writing ability from the
perspective of academic competency in written English. The data
collected for this study consist of approximately 2,500 papers
written in response to four different topics by 638 candidates
for admission to higher education institutions in the United
States. The writing samples were generated by undergraduate and
graduate candidates in countries that represent three predominant
language groups: Chinese, Spanish, and Arabic; writing samples
also were written by a sample of English-speaking candidates
seeking admission to graduate schools in the United States.
These papers were scored to assess writing ability in several
ways: (1) holistically (both for one overall impression score and
two scores for discourse/sentence skills) by English and
English-as-a-second-language (ESL) instructors/readers, (2) by
graduate faculty in two diverse disciplines, and (3) by the Bell
Labs' Writer's Workbench software system to obtain a large number
of numerical indices (e.g., length of essay, number of spelling
errors, percentage of vague words).

The writing stimuli, or assignments, to which the subjects
for this study responded were carefully designed to elicit forms
of writing that are valued in institutions of higher education in
the United States and Canada, as determined in an earlier survey
(Bridgeman & Carlson, 1983) of academic writing tasks. In that
study, faculty members from a representative sample of
departments and universities rated several types of topics that
might he used to assess the writing ability of entry-level
undergraduate and graduate students. Although faculty from the
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different disciplines did not agree completely on the most
appropriate writing stimuli, they indicated a preference for two
types of topics that appear to place somewhat different demands
on the writer. These topics require writers to (a) "compare and
contrast plus take a position" and (b) "describe and interpret a
chart or graph." The faculty members indicated that they had
selected these topir:s because they would provide, in addition to
an assessment of writing skills, some evidence for the thinking
skills of the candidates. The compare/contrast and chart/graph
topics clearly demand the application of certain thinking skills
that structure the organization and content of compositions
written in response to the topics. In the compare/contrast mode,
the writer must organize ideas related to two aspects of a
situation and present them in the form of a persuasive argument.
In the chart/graph mode, the writer must comprehend and interpret
a visual/verbal stimulus and discuss the information clearly.
Furthermore, these thinking and writing skills demanded by the
two topics reflect academic competencies that are required of
graduate students.

Some of the pertinent results and conclusions obtained from
the GRE/TOEFL project were the following:

o When the readers were being trained in holistic
scoring proce'tcs, their comments indicated that
their scores were heavily influenced by the quality of
overall organization of the papers. They noted that
this feature of organization was dependent on
paragraph- and sentence-level cohesion, rather than on
mechanical characteristics; in turn, cohesion was
influenced by the quality of thinking that entered
into the composition (e.g., linear reasoning, poor
deductive logic). This observation is supported by
recent research (Breland & Jones, 1982) in which a
special scoring system was used to code the
characteristics of writing. The results indicated
that characteristics such as organization,
transitions, use of supporting evidence, and the
originality of ideas had more impact on holistic
scores than did such syntactical features as
subject-verb agreement, punctuation, and pronoun
usage.

o Some of the reader comments also acknowledged their
appreciation of crosscultural differences for which
papers should not be penalized--different approaches
to the logical organization of the ideas that
reflected an acceptable practice in another,
non-Western culture.
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o The estimates of reliability of holistic scores
assigned to the same paper by different readers were
consistently high (.80-.85),* indicating they were in
close agreement regarding the criteria that influence
general impressions of writing skills. When holistic
scores were correlated within and across topic types,
the correlations were no higher within topic types
than across topic types. This finding supports the
view that, at least for these topics, there were not
systematic differences in the ranking of studenl_
scores for papers written in response to different
topic types. This finding provided justification for
limiting, for cost efficiency, the scoring of papers
for the proposed study to papers written in response
to two topics, one of each topic type.

o These high estimates of reader reliabilities assigned
by different readers indicate that the readers were
able to reach considerable agreement on the relative
quality of the papers they were judging. However,
this evidence does not indicate whether readers are
evaluating the same features of writing or whether
they are attending to different features when making
decisions to assign specific scores to writing
samples that require different approaches to the task
(e.g., compare/contrast vs. chart/graph). In fact,

the readers did report that the overall writing
performance of candidates on the chart/graph topics
was not as high in quality as performance on the
compare/contrast topics. If verified by alternative
scoring methods, this performance differential might
be explained by the differences in the cognitive
demands of the two tasks.

o The means of the writing sample scores reflected
consistent level differences for the three language
groups for whom English is not the primary language.
For every writing sample score, the means were lowest
for the Arabic sample, in the middle for the Chinese
sample and highest for the Spanish sample. Since a
portion of the data base for the present study
consists of writing sample and GRE scores for
nonnative speakers of English, primarily Chinese and
Spanish, a more detailed analysis of these writing
samples might suggest some explanations for these
level differences.

*Spearman-Brown correction providino an estimate of the
reliability of the scores based on summing the judgments of two
raters.
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o A principal axes factor analysis with varimax
rotations of holistic scores and TOEFL section scores
resulted in a two-factor solution. The two factors
appear to be method factors, one consisting of scores
on the three sections of the TOEFL, and the other, of
holistic scores on papers written in response to the
four topics. One interpretation of the two factors
suggests that performance on measures of English
language proficiency becomes more differentiated when
English proficiency measures require a candidate to
respond by applying different cognitive processes--
recognition vs. production. This result provides
further confirmation that item formats in which
examinees generate reponses yield information about
performance not yielded by multiple-choice formats.

o Representative subsamples of papers written on the one
topiL, of cach type were mailed to four graduate-level
social science professors and four engineering
professors. They were instructed to rate each set of
papers on a 1-6 scale from the perspective of academic
writing competence expected of beginning graduate
students. The professors' ratings were highly
correlated with each other--the mean social science
ratings correlated .92 with the mean engineering
ratings for each of the two topics. When compared
with the holistic scores assigned during the regular
scoring session for the compare/contrast topic, the
mean social science judgment correlated .86 with the
holistic scores, and the mean engineering judgment,
.92. For the chart/graph topic, the correlations were
.83 and .82, respectively. This outcome supports the
assumption that general agreement exists, even when
not formally identified and verbalized, concerning
standards for academic writing competence. It also
provides some justification, for the present study,
for mailing the writing samples to professionals who
will score them for reasoning skills at their
institutions, rather than bringing together and
training a group of readers at ETS.

o When the holistic writing sample scores, averaged over
four topics, were related to scores on item types
within the sections of the GRE General Test, the
observed pattern of correlations was consistent with
the relationships reported in other GRE studies (Table
1). Specifically, the analytical reasoning and
logical reasoning scores were not highly correlated
(.23), and the analytical reasoning items were more
highly correlated with the quantitative items (.46,
.35, .50) than were the logical reasoning items (-.09,
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-.18, .02). On the other hand, the logical reasoning
items were more highly correlated with the verbal
items (.65, .50, .67) than were the analytical
reasoning items (.15, .17, .24). The holistic scores
were more highly correlated (.64) with the logical
reasoning items than with the analytical reasoning
items (.23). This result indicates that the holistic
scores, as expected, reflect verbal ability, and
suggests that it would be interesting to determine
whether a scoring system that focuses on analytical
reasoning skills evidenced in the writing samples
would yield higher correlations with the analytical
reasoning items on the GRE General Test.

The results of the study demonstrated that the writing
performance of nonnative speakers of English can be evaluated
reliably, and that direct measures of writing performance,
although moderately correlated with multiple-choice measures,
contribute additional information regarding the English
proficiency of foreign candidates.

The Current Study

In the previous study, one aspect that clearly distinguished
levels of writing competence, and that was apparent to the
investigators and scorers in reading the writing saMples, was the
quality of the reasoning expressed in the papers. In the
postsecondary contexts in which students write papers to
communicate their ideas within a discipline, educators evaluate
observable features of the written text in order to make
judgments about the quality of student thought. This situation
poses a practical measurement concern. Because academic grades
are assigned on the basis of such judgments, and because these
judgments reflect implicit cultural norms, this research focuses
on making explicit the criteria that influence the judgments.
Although this study is exploratory, based on somewhat restricted
data and sample sizes, it is intended to stimulate further
investigation. As described in the next section of this paper,
we attempted to develop a variety of scoring schemes that
reflected the perceptions of different communities of readers
regarding the reasoning skills that could be observed, reliably
and with validity, in the written discourse of native and
nonnative speakers of English. The scores yielded by these
schemes were analyzed in relation to one another as well as in
relation to scores on verbal and analytical item types of the GRE
General Test. Ultimately, one or more elements of such schemes
might contribute to our understanding of the differential
performance of writers from different cultures and, possibly,
toward effective approaches to feedback in instruction when
writing skills are exercised.
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In using the term "reasoning skills," we do not assume that
the writing sample data will provide information about the
thinking processes applied by the writers, or that we can develop
scores that describe sophisticated constructs such as analytic
reasoning. We recognize that the processes involved in thinking
and writing are investigated more legitimately through protocol
analysis, or "think-aloud" studies. In addition, we understand
that the quality of thinking can only be inferred indirectly when
the product of that thinking is in written form, and that, in
fact, poorly developed writing skills can mask an individual's
ability to express thoughts verbally.

We did not approach this task by developing a hypothetical
model of the complex factors that might contribute to writing
that might be judged "different," but equivalently competent
within a crosscultural perspective. Instead, this research is
exploratory, intended to obtain more information that may lead to
hypotheses to be tested and, eventually, to possible models to be
tested that might be useful to the evaluation and instruction of
writing. An accumulated body of research data might yield
systematic patterns of relationships among the variables we have
created and labeled, therefore contributing to the inferences
made about the validity of the model(s).

Data Collection

The data for this study consisted of 406 writing samples
prepared by 203 students who had recently taken the GRE General
Test for admission to institutions of higher education in the
United States. The students in the sample consisted primarily of
nonnative speakers of English whose native language is Arabic
(6), Chinese (73), Spanish (35), and a sample of native speakers
of English (89).* The bulk of these data were collected
for the previous GRE/TOEFL project (Carlson et al., 1985), in
which papers written by each of 132 students on four topics were
scored to reflect writi c skills. To supplement the original
sample of native speakers, additional writing samples were
collected from 77 speakers of English and 3 students whose native
language was Arabic.

These data were collected by a campus faculty member at each
of four sites: Colorado State University, the University of
California at Los Angeles, the University of Pennsylvania, and
Southern Illinois University. Each student was paid $30 to write
essays in response to the two topics with a 30-minute time limit

*Henceforth, native speakers of the different languages will be
referred to as the Arab, Chinese, English, and Spanish samples
for speakers of those respective languages.

r,)
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per topic. Although we attempted to obtain more writing samples
prepared by Arabic speakers, our campus representatives were able
to recruit only three. Altogether, data for 89 additional
students were collected, but GRE General Test scores could not be
found for 8 students and the papers written by one student were
unscorable, resulting in the complement of 80 papers to the data
obtained in the original study.

Section II of this report discusses the development and
application of the reasoning scoring schemes. Section III
describes the results, and Section IV, the conclusions.

U



II. DEVELOPMENT OF THE SCORING SCHEMES

On the basis of the findings of the writing survey study, two
types of topics were selected to serve as complements to one
another, particularly since the demands of each task would be
expected to elicit evidence of different writing skills that are
required in postsecondary academic writing. For the GRE/TOEFL
writing assessment study, writing samples written in response to
four topics, two of each topic type (compare/contrast and
chart/graph) were collected.

The results of the GRE/TOEFL study indicated that
correlations among holistic scores were as high across topic
types as within topic types. This result suggests that (1) the
different topics did not elicit qualitatively different writing
performance and/or (2) the readers maintained a comparable scale
for evaluating the writing samples, despite performance
fluctuations from topic to topic. These results should not be
interpreted as evidence that papers written in response to any
topic or topic type would yield equivalent scoring agreement.
The correlations reflect the relative, rather than absolute,
values of student scores (e.g., a student with a high score on
one topic received a high score on the other topic). Since a
holistic score summarizes an overall, general impression,
different features of writing may have contributed to the same
score for different individuals as well as for different tasks.
Although readers could learn to internalize criteria for reliably
evaluating writing samples within a specific context, it is
likely that performance varies both in degree and kind in
response to different task demands. Because the single scores
are likely to reflect different combinations of features, it is
possible that important differences might be revealed if multiple
scores were used.

Because the data analyses indicated that the holistic writing
scores within and across topics were highly correlated, the
writing samples obtained for the two contrasting topic types,
Space and Farming (Appendix A), were used for further analyses in
the current study. The Space prompt, a compare/contrast topic
type, asked students to write an essay comparing the advantages
and disadvantages of the exploration of outer space and to take a
position. The Farming topic, a chart/graph topic type, presented
three graphs (number of farms, size of farm population, aveLage
farm sizes) depicting changes in farming in the United States
from 1940 to 1980. The writers were asked to write a report that
interpreted and interrelated the graphs and explained the
conclusions reached from the information in the graphs, using the
graphs to support the conclusions. All writing samples were
collected under controlled examination conditions with a
30-minute time limit per task. For the nonnative speakers in the
original sample, the pape,:s were written during the afternoon of
the same day the candidates took the TOEFL.



At the outset, we recognized that the papers, obtained for
somewhat different purposes, had limitations but would serve the
purposes of this exploratory study. Ideally, the demands of the
writing tasks might have been different and more explicit. For

example, the instructions to the student writers did not indicate
that reasoning skills were to be evaluated. Also, the task
demands might have been structured differently to elicit specific
reasoning skills. Despite these drawbacks, the project staff and
collaborators agreed that some reasoning skills could be
identified since they contributed to the organization of the
ideas developed in the papers. Another limitation was posed by
the relatively small sample sizes, particularly if broken down by
major field and native language groups. As a result, the data
collected from the small subgroup of Arabic speakers were only
included in the total-group analyses, and.the score data were not
analyzed by major fields.

The Scoring Schemes

In order to provide the kinds of information that are needed
to fulfill the purpose(s) of a writing assessment program,
evaluators have developed a range of different scoring schemes.
Holistic scoring in its various forms recognizes that the
sincular factors that constitute a piece of writing are elements
that work together to make a total impression on the reader.
Holistic scores, though, do not provide sufficient information
for diagnostic purposes or for research that will lead us to a
better understanding of the interplay of the numerous variables
that influence and contribute to a definition of the writing
skills being evaluated. As a result, many different scoring
schemes have been devised in order to obtain multiple scores.
Typically, these schemes tend to oversimplify and mechanize the
evaluation task by adopting or inventing a proliferation of
labels that reflect a particular reader perspective. These
labels do not necessarily reflect the perceptions of another
community of readers who do not share the same perspective. The

readers who share a common perspective may produce highly
reliable judgmenLs in evaluating writing samples, but the
validity of the scores assigned to these labels is questionable
unless readers who represent a different audience can agree with
these judgments as well. Making a match between the expectations
of the reader and the writer involves yet another complex
interaction, since readers and writers have acquired their
idiosyncratic approaches to defining competent performance
largely through educational experience within their particular
cultures or subcultures.

For the current study, several experts in writing assessment
and linguistics, with experience in research and instruction in
reasoning/Writing skills and in English as a second language
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(ESL), were convened for two days in May 1985 to discuss the
objectives of the research and to formulate strategies for
developing scoring schemes that would emphasize the reasoning
skills that might be observed in the writing samples. Three of
these schemes are named after their primary developers. The
following scoring schemes were applied to the writing samples:
the Purves/Soter scheme, the Moss scheme, the Reid holistic
reasoning scheme, the holistic writing scheme, and the UNIX
Writer's Workbench (WWB) system* supplemented by Lawrence Frase's
computer analyses.

The two holistic schemes represent approaches to evaluation
for which the criteria being applied are least explicit.
Although the readers used benchmark papers to maintain comparable
standards, the benchmarks provide examples in which the
integration of potentially different and discriminable features
contribute to one numerical score. The Purves/Soter and Moss
schemes attempt to evaluate several characteristics of the
reasoning process demonstrated in written prose that might be
identified by human judges. At the extreme of the range of
scoring specificity, the WWB programs yield a considerable number
of explicit features of the texts.

The Purves/Soter Scheme

Alan Purves and Anna Soter, then at the University of
Illinois in Champaign-Urbana, conducted preliminary analyses of
20 representative writing samples for the Space and Farming
writing topics. They adapted, modified, and extended Carroll's
(1960) descriptive vectors of prose style, from which they
derived 14 unipolar scales that were applied to the papers
(Appendix B). A factor analysis yielded three factors that
reflected content/thinking, organization, and style/tone as
identifiable features of the essays. This work culminated in the
development of the scoring scheme (Purves, 1985) used for both
the Space and Farming papers in this study. Briefly, the scheme
identifies the following features:

1. Content/Thinking
a. Adequacy of information presented
b. Richness of additional information
c. Relationships dravin
d. Inferences made
e. Synthesis
f. Evaluation
g. Consideration of alternatives

*Trademark -6E-AT & T
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2. Organization
a. Framing
b. Grouping
c. Unity

3. Style/Tone
a. Objectivity
b. Tentativeness
c. Metalanguage

The specific aspects of each of the three major dimensions were
evaluated separately, using a 1-5 scale with "1" as the lowest
rating. These features are further defined in greater detail;
Anna Soter developed an even more extensive scoring guide, which
also contained examples from the papers (Soter, 1985).

The Space and Farming writing samples were rated by four
experts at the University of Illinois with knowledge and
experience in the evaluation of English and ESL writing. They
were trained in two sessions in which the criteria were discussed
in relation to 10 samples per topic. During their evaluation of
the full set of papers, the readers referred to a chart of
categories and criteria. All four readers rated all papers for
the Space topic. For the Farming topic, two different groups of
two readers rated the odd-numbered papers and two readers rated
the even-numbered papers.

Estimates of reader reliability of scores assigned to the
separate categories within each dimension were quite low. These
separate categories, however, are assumed to represent elements
that contribute to and define each of the three major dimensions.
Thus, the separate subscores assigned by each reader were summed
within each dimension, and reader reliability coefficients
(alpha) were calculated for the three dimensions for each topic.
The reader reliability estimates for the Space topic were
considerably higher than for the Farming topic: content/thinking,
.88; organization, .85; style/tone, .85. For the Farming topic,
the reader reliabilities were as follows: content/thinking, .66;
organization, .63; style/tone, .66. These reliability
coefficients for the Space topic fall within a range that is
acceptable in the evaluation of open-ended responses by human
judges. For the Farming topic, however, the readers appeared to
experience greater difficulty in making reliable judgments about
the features of these papers. Because the reader reliability
estimates were not abysmally low, but only lower than what is
considered highly acceptable, the Farming scores were still
included for the purposes of this study. These reliabilities
would not be acceptable in any testing or other decision-making
situation, but this topic still might provide some useful
information in this exploration, as long as interpretations
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regarding the Farming data take into account the lower
reliabilities of scores.

For the final analyses, the scores assigned by each reader,
summed over each of the three dimensions for each of the two
topics, were averaged to obtain one score per student for each
dimension for each topic (a total of six scores per student).

The Moss Scheme

Pamela Moss, of the School of Education of the University of
Pittsburgh and director of evaluation for the Critical Thinking
Project of the Pittsburgh Public Schools, developed a scheme that
builds on the work of Stephan Toulmin and his colleagues (1984).
Toulmin uses the word "argument" in a broad sense to mean any
claim and the reasons that support or justify it. He has
described the features of all arguments as follows: the claim is
the statement of one's ideas; grounds provide the foundatiaiOf
evidence for the claim; warrants provide the rules, laws,
formulas, or principles on which the grounds are based; modal
qualities indicate the degree of certainty with which the
argument is made; and possible rebuttals deal with circumstances
where the argument or c aim may break down. For the writing
tasks in this research, advantages and disadvantages of space
exploration, the statement of the writer's position, and the
conclusions drawn from these elements were all considered to be
claims. For Toulmin, these elements are generic to all
arguments, but manifest themselves in different ways in different
disciplines (Moss, personal communication, 1986).

With Toulmin's scheme as an approach to organizing data
regarding reasoning skills, Moss read through sample papers in
order to distill the ways in which these elements might be
manifested in the discourse produced in response to the two
topics. The scoring Scheme she designed (Appendix C) is intended
to identify the elements relevant to thinking or reasoning and to
ignore those aspects of the essays--focus, organization,
irrelevancies, redundancies--that usually are taken into account
when evaluating writing and may be differentially valued in
different cultures.

Related but specific scoring schemes were developed for the
two topics since reasoning skills were evidenced in different
ways in response to the specific demands of each topic type.
Also, the labels for the elements of the scheme were couched in
more common terms, eliminating the need for readers to be
familiar with the Toulmin approach. Essentially, readers were
asked to list all claims made in the essays and then to evaluate
each claim independently. Emphasis was placed on ideas in
context rather than on the sequence of ideas in order to
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stress reasoning skills and not the writing skill of
organization. Instead of evaluating the characteristics of the
papers, readers indicated the presence (or absence) of the
particular features, which resulted in scores that reflected
frequencies of occurrence. Five readers, all experts in the
instruction and evaluation of English and ESL writing skills,
spent five days scoring the entire set of papers using the Moss
scheme. Approximately four hours per topic were required for the
training of the readers by the project director; the readings
required slightly more than seven hours per topic. The training
involved working with sets of sample papers in order for each
reader to arrive at internalized definitions of the reasoning
skills in the scheme as they are evidenced in written discourse
(e.g., to agree on the kinds of performance that indicate a
"reasonable inference").

The tallies on the score sheets were compressed to reflect
the major elements of reasoning skills the scheme was designed to
identify. Four scores were derived for the Space
(compare/contrast) topic:

1. Claims
2. Support (justifications)--evidence and explanation
3. Qualifications/rebuttals
4. Integration--claims as grounds for subsequent

claims

For the Farming (chart/graph) topic, six scores were derived,
four that were parallel to those for the Space topic, and two
(1 and 2) that are specific to the topic type:

1. Graph reading skills
2. Deduction skills
3. Claims
4. Justifications
5. Qualifications/rebuttals
6. Integration

The score derivations, excepting the two unique Farming scores,
involved dividing the tallies for each score by the tallies
reflecting the number of ideas to eliminate fluency in evaluating
the quality of reasoning skills.

Estimates of reader reliability (Kuder-Richardson) for the
Moss scheme were higher for the Farming topic than for the Space
topic, the reverse of the trend for the reliability estimates for
the Purves scheme. For the Farming topic, the reliability
coefficients were as follows: graph reading, .81; deductions,
.62; claims, .71; justifications, .55; qualifications/rebuttals,
.45; and integration, .30. It is interesting to note that the
indicators of graph reading skills were easier for readers to
identify (.81 reliability). As the elements of reasoning skills
became more elusive and less conctete (e.g., qualifications/

0
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rebuttals and integrations), they were identified less reliably.
Another reason for the lower reliability of these elements is
that very few writing samples evidenced these higher-order
reasoning skills; slight disagreements among readers regarding
the small number of papers demonstrating a particular
characteristic are likely to dramatically influence estimates of
agreement. Given these low reliabilities, however, the
integration score was eliminated from the Moss scheme analyses
for the Farming topic.

Estimates of reader reliability for the Space topic were as
follows: claims, .59; support, .61; integration, -.02; and
qualifications, .51. The extremely low coefficients for
integration again can be explained by the very small number of
writers that evidenced this aspect of reasoning. The score for
integration consequently was drcpped from the analyses.

For the final analyses, the scores assigned by the two
readers were averaged to obtain one score for each element of
the Moss scoring scheme for each writer on each topic. As with
the Purves/Soter scheme, scores with only moderate reader
reliabilities were retained, but the reliabilities need to be
taken into account when interpreting the data.

The Reid Holistic Scoring Scheme

Joy Reid, associate professor in the Intensive English
Program of the Department of English at Colorado State
University, has considerable experience in ESL writing
instruction and research, and in evaluating the compositions of
ESL writers, both as a reader and using the Writer's Workbench.
Working with sample papers and with ETS writing assessment expert
Janet Waanders, she developed a broad rubric to guide readers who
evaluated the papers holistically, with an emphasis on reasoning
rather than on writing skills (Appendix D). The same readers who
applied the Moss scheme were trained to assign the general-
impression scores by using benchmark papers that reflected the
range of the 1-6 score scale (with "1" as the lowest score). A
holistic reasoning score was assigned by each of two readers per
paper before the readers applied the Moss scheme to the paper.
Although the overall rating of the papers may have partially
influenced the readers' Moss evaluations, the readers felt that
they perceived an overall rating on the first reading,
regardless, and that the use of the Moss scheme required a
different kind of decision making in that the treatment is more
analytical and does not involve judgments about degrees of
quality or sequence.

Estimates of reader reliability (coefficient alpha) for both
topics for the holistic reasoning scores were highly acceptable:
.88 for the Space topic and .86 foL the Farming topic. For the
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final analyses, the scores were-averaged across the two readers,
resulting in one holistic reasoning score per writer per topic.

The Holistic Scoring of Writing Skills

A major portion of the writing samples had been holistically
scored for the evaluation of writing skills for the TOEFL/GRE
study. A full description of the scoring appears in the report
of that research (Carlson et al., 1985). This method was
duplicated in the scoring of the 80 additional papers per topic
that were collected to supplement the writing samples for this
study. These papers were read in less than one day by two
readers, one an ESL writing expert, the other an English writing
expert, who were trained by a chief reader. All three readers
had participated as readers in the TOEFL/GRE study, and were
trained with the same benchmark papers used previously in order
to maintain the same standards. Each paper was read by two
readers, who required less than one half day to evaluate the
Space and Farming topics separately.

Estimates of reader reliability (coefficient alpha) for the
holistic writing scores for both topics were acceptably high: .89
for the Space topic and .92 for the Farming topic. The scores
were averaged over the two readers for the final analyses,
yielding one holistic writing score per writer per topic.

Differential Reader Reliability Estimates for Language Groups

Of the four scoring schemes that required human judgments,
the estimates of reader reliability differed for s-Tarate
language groups and from the total sample estimates, without
apparent systematicity, with the exception of estimates for the
holistic reasoning scores. For the holistic reasoning scores,
estimates of reader reliability were approximately equivalent,
except that the reliability of the scores for the Chinese
students for the Space topic was somewhat higher than for the
other language groups. The reader reliability estimates for the
holistic writing scores for all language groups but the English
speakers fell within the same range. The reliability estimates
for the English group undoubtedly were low because of restriction
of range--their holistic writing scores were all very high. For
the Purves/Soter scheme, the reader reliability estimates were
lower than those for the other language groups for the
content/thinking and organization scores for the Space topic, and
for organization scores for the Farming topic. Reliability
estimates for both the English and Spanish groups were somewhat
lower than those for the Chinese group for the content/thinking
and style/tone scores for the Space topic. The reliability
estimates for the Moss scheme were similarly and unsystematically
variable for the different language groups. For the claims and
qualifications scores for the Space topic, the reader reliability
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estimates for the Chinese were higher than for the other language
groups, but lower for the support score. For the deductions,
claims, and justifications scores for the Farming topic, the
estimates were higher for the Spanish group.

The differential reliability estimates observed for these
data should not be viewed as generalizable trends. The
exploratory nature of the scoring schemes, the relatively small
language group samples, and the task demands all probably
contributed in undetermined ways to these differences. They are
noted, however, because subsequent research should investigate
whether reader reliability estimates differ by language group,
and whether they do so systematically. Perhaps readers
experience greater ease or difficulty in identifying and
evaluating certain characteristics of written prose that may be
influenced by the different approaches taken by writers from
different cultures.

Writer's Workbench Textual Analyses

The UNIX Writer's Workbench system, a computerized text
analysis tool, was used in the TOEFL/GPE study to obtain detailed
information about the features of the texts for a representative
subsample of the writing samples. The data suggested that
certain characteristics of writing that are attended to by a
human reader are related to, and therefore are likely to
influence, the evaluation (in this case, holistic evaluation) of
a piece of writing. It is possible that readers respond
unconsciously to particular features of writing that affect their
judgments. Thus, we realized that the WWB programs could
contribute to our understanding of the implicit criteria that are
applied in holistic scoring. Furthermore, we recognized that
multiple scores assigned by human judges might yield additional
insights about these criteria. Therefore, in the current study,
we applied the Workbench analyses to our newly designed scoring
schemes.

The Writer's Workbench software programs at Colorado State
University (CSU) were used to analyze all writing samples. A
writing instructor was employed to type all papers for computer
input. Her work was edited for fidelity to the actual papers,
and the WWB output was obtained. In addition, Lawrence Frase,
who contributed to the development of the Workbench programs at
AT&T Bell Labs, provided advice and conducted other exploratory
analyses.

The WWB programs incorporate expert knowledge from rhetoric
and psychology, offer a variety of approaches to assessing
writing skills, and can be adjusted to the standards for a
particular writing population (CherLy et al., 1983; Kiefer &
Smith, 1984; Smith & Kiefer, 1982).
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The CSU programs have been refined over several years to
reflect the standards for academic writing at the college level
(Reid & Findlay, 1986). The WWB output yields a considerable
amount of data with which to describe the syntactic and semantic
features of written prose in numerical or quantifiable forms.
Many of these features were highly interdependent (e.g., number
of words), infrequently observed in these data (e.g.,
compound-complex sentences), or unnecessarily specific. For our
purposes, we focused on certain features that might provide
information relevant to reasoning/writing skills. The number of
features to be used in the analyses was further reduced on the
basis of the intercorrelations of the features: features that
were highly correlated, hence very interdependent, were reduced
to one representative feature, and some features were eliminated
if they were identified infrequently in this set of papers (see
list in Table 1). For example, the percentage of shorter
sentences was eliminated in favor of the percentage of longer
sentences and average sentence length. Many of these features
are self-explanatory and serve as generally agreed-upon
indicators of good and less effective writing skills; more
complete definitions appear in Reid and Findlay (1986) and the
other WWB references. Those features most relevant to the data
analyses in this paper are described in the section reporting the
results.

The efficiency and reliability of a computerized text
analysis system, of course, are high in relation to those of
human judges. Because the programs lack the human judgment
needed to identify certain aspects of English prose, however, the
programs are not 100 percent reliable. The parts of speech
program, for example, is approximately 90 percent accurate; the
identification of passive voice is 93 percent accurate (Cherry et
al., 1983; Frase, in press). Also, the program that flags
spelling errors is not always accurate. For this study, words
that actually were not misspelled but were listed in the output
as such were eliminated from the counts.

GRE Part Scores

The GRE General Test is composed of three major sections,
verbal, quantitative, and analytical reasoning. Because the
emphasis of the study was on verbal and reasoning skills, the
quantitative scores were not included in the analyses. Separate
part scores for the GRE General Test are not reported to
candidates because their contribution to the instrument depends
on the combination of the parts. For research purposes, though,
we were able to calculate separate scores for the parts of the
verbal and analytical reasoning sections. Three parts of the
verbal section--sentence completion, discrete verbal, and reading
comprehension--assess different aspects of language skills. The

two parts of the analytical reasoning section represer two
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important aspects of the reasoning process (GRE Guide to the Use
of the Graduate Examinations Program, 1986-87). The analyti-51-
reasoning items assess the ability to understand a structure of
arbitrary relationships, to deduce.new information from the
relationships given, and to assess the conditions used to
establish the structure of the relationships. The task demands
of the Space topic, in contrast, require the writer to generate a
structure of relationships and move beyond the brief structure
that is supplied by the prompt. The Farmcng topic, on the other
hand, offers some structure that writers can used to organize the
development of their ideas.

The logical reasoning items assess the ability to understand,
evaluate, and aralyze arguments. Studies validating the
analytical reasoning section have indicated that logical
reasoning scores tend to be at least moderately or highly
correlated with the verbal section scores, whereas the analytical
reasoning scores tend to be correlated moderately with the
quantitative scores (Wilson, 1985).



III. RESULTS

Performance of the Separate Scoring Schemes

The Purves/Soter Scheme

The scores for the three dimensions for each of the two
topics were correlated (Table 3)* to determine the degree to
which the dimensions are related. Within one topic type, the
correlations among the three dimensions were very high, ranging
from .90 to .93 for the Space topic and frco .88 to .91 for the
Farming topic. Across topics, the correlations among the three
dimensions were moderately high, ranging from .72 to .77. Thus,
within a topic, scores assigned to three dimensions appear to be
highly interdependent; it would be difficult to justify a claim
that any one of the dimensions is measuring something that is not
being measured by the others. The higher correlations within a
topic as opposed to across the two topics suggest that the
readers reacted to the specific demands of the different topics
when evaluating the papers.

The scores obtained for the three Purves/Soter dimensions
also were highly correlated with the holistic writing scores.
Correlations of the scores for the three Purves/Soter dimensions
per topic with the scores for the Moss scheme yielded relatively
low correlations, generally ranging from .22 to .57. The only
correlations among these scores that were relatively high were
the correlations of the three Purves/Soter scores for Space with
the Moss support score for Space (.71 to .72). The high
correlations of the Purves/Soter scores with one another and with
holistic writing scores suggests that written language ability
heavily influences these scores and that reasoning ability has
not been isolated from writing ability. The considerably lower
correlations with the Moss scores suggest that something other
than writing ability has been identified with the Moss scoring
scheme.

The scores for the 13 separate elements per topic within the
dimensions of the Purves/Soter scheme were factor analyzed as
well. The varimax factor anllysis resulted in a two-factor
solution in which the two factors were defined by the two
different writing tasks, Space and Farming. This analysis
lent additional support to the unidimensionality of the three
dimensions for scoring within one topic, and to the
differentiation of the two tasks.

*All correlatiors reported are at the .01 or .001 level of
significance.
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Finally, the Purves/Soter scores for the three dimensions for
each topic were correlated with the GRE part scores. These
correlations yielded the same pattern of relationships, at
approximately the same levels, observed for the correlations of
holistic writing scores with the GRE part scores (Table 3),
reflecting the trend observed with other verbal data and these
GRE part scores. The correlations of the holistic writing scores
yielded similar pattecns and values of relationships. These
patterns of relationships underscore the assumption that the
Purves/Soter scores are highly related to holistic scores of
writing ability and moderately related to verbal ability scores.
Although the three dimensions of the Purves/Soter scheme did not
appear to be independent, the three scores per topic were
retained for final analyses in order to further explore their
relationships with Writer's Workbench variables.

The Moss Scheme

Correlations of the separate scores derived from the Moss
scheme with one another indicated that the scores were relatively
independent of one another (Table 3). The two highest
correlations, .55 for support with claims for the Space topic,
and .64 for justifications (a form of support) with claims for
the Farming topic indicate a necessarily dependent relationship,
since support is offered for the claims being made. The
correlations of Moss scores across the two topics also were low,
another indication of the differential task demands of the
topics. Generally, the correlations of the Moss scores with the
holistic writing scores for both topics were low to moderate,
ranging from .23 to .45, with the exception of the moderate
correlations of the Moss support score for Space with the
holistic writing score for Space (.65) and the holistic writing
score for Farming (.60). Clearly, writing skills play some role
in the ability to offer support for a claim.

Correlations of the Moss scores with the GRE General Test
part scores resulted in low and moderate correlations. Thus it
is possible (a question for further investigation) that the Moss
scores reflect verbal skills to some extent, as would be
expected, and also tap other abilities or, at least, abilities
that are not assessed independently in the GRE analytical
reasoning section. An extended discussion of the implications
suggested by the relationships of the Moss scores to scores on
the GRE verbal and analytical reasoning sections appears at the
conclusion of this section.
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The Reid Holistic Reasoning Scores

Correlations of the holistic scores for Space and Farming
were high within topic (.80 for Space holistic reasoning with
Space holistic writing and .82 for Farming holistic reasoning
with Farming holistic writing). It is interesting to note that
the correlations of holistic writing scores for Space with
Farming (.85) and the correlations of holistic reasoning scores
for Space with Farming (.74) appear to indicate that holistic
writing scores were still more highly related to each other than
were the holistic reasoning scores. Because the holistic writing
scores and the holistic reasoning scores were relatively highly
correlated, the high interdependence of these scores should be
taken into account when interpreting the final data analyses.

Finally, the correlations of the holistic reasoning scores
further support the assumption that the holistic reasoning and
writing scores are essentially interchangeable, since their
correlations with the GRE verbal scores reflect nearly identical
patterns and levels of relationships.

The Writer's Workbench Analyses

The correlations of the WWB features with one another and
with the scores yielded by the scoring schemes reflected some
complex relationships beyond the purview of this paper. It is
interesting to note that, even though the different Workbench
variables would be expected to be highly related, the variables
we selected for the analyses did not reflect high correlations
with one another for this sample of papers. The WWB thus
provides a valuable investigative tool to enable researchers to
define the labels they have assigned to features of written
discourse. Because the sample size is small, and the number of
intercorrelations so numerous, any attempt to generalize from
these data would be spurious. In addition, the reliabilities of
some of the scores for two of the scoring schemes were not
sufficiently high for this kind of analysis.

Varimax factor analyses of the 21 WWB scores for each topic
yielded four factors that appear to be interpretable as well as
relevant to the performance observed in the papers. The factors
reported in Table 4 (eliminating loadings of lower than .30)
again support the differences in performance that are elicited by
the two topics, but they also suggest that some similar features
contribute to the writing skills demonstrated in both topics.
Factor 1, for example, depends predominantly on content-related
features, although average word length loads on this factor for
Farming, and on Factor 2 for Space. Factor 2 seems to reflect
sentence variety. Factor 3 again reflects some similarities
across the two topics (average word length, average length of
content words, percentage of nominalizations, a negative loading
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for percentage of vague words), but some differences in that
additional features are reflected in performance on the Space
topic (passive voice, "to be" verbs, number of possible confused
homophones and word pairs to check, average sentence length,
percentage of nominalizations). Factor 4 further distinguishes
between the two topics in several ways: passive voice
contributes heavily to this factor for the Farming topic but
contributed moderately to Factor 3 of the Space topic; the
percentage of "to be" verbs contributes to Factor 4 for Farming
and to Factor 3 for Space; fewer nominalizations contribute to
Factor 4 for Space, but not for Farming (more nominalizations
contributed to Factor 3 for both); and number of suggestions
regarding possible diction problems contributes somewhat to
Factor 4 for both topics. These data for the papers analyzed for
the total sample of writers, representing the features of writing
that can be used to describe performance on the two tasks, are
relevant to the interpretations of the analyses for the different
language groups, that are reported in the final results section.

Factor Analysis of All Variables

The data for all variables for each topic--writing and
reasoning sccres assigned by human judges, WWB features extracted
from the papers, and GRE part scores--were factor analyzed (Table
5 reports factor loadings of .30 and higher). The varimax factor
analyses should be interpreted with caution, but can be viewed as
suggestive of future possibilities. Some of the scores for the
Purves/Soter and Moss scoring schemes were not highly reliable,
and some of the scores do not appear to be independent of one
another (holistic writing and holistic reasoning, the three
Purves/Soter scores, and the Purves/Soter scores with holistic
reasoning and writing), and thus could be considered to be
interchangeable to some extent. However, it is interesting to
note that although the holistic writing and reasoning scores had
separate but high loadings on Factor 1 for the Farming topic, the
loading for the holistic writing score is considerably lower than
the holistic reasoning score on Factor 1 for the Space topic.
Again we can observe evidence for differential performance on the
two topics.

Generally, without ignoring the specific differences between
topics, Factor 1 appears to reflect verbal ability, as measured
both directly by the writing samples and indirectly by the GRE
General Test. The Purves/Soter, Moss, and holistic writing and
reasoning scores all contribute to this factor. Factor 2 for the
Space topic primarily reflects GRE verbal scores, with a small
contribution from the highly correlated holistic reasoning,
Purves/Soter style/tone, and holistic writing scores. Factor 2
for the Farming topic, however, is dominated by WWB and Moss
variables. Factors 3, 4, and 5 are formed entirely from WWB
variables, which again appear to be relatively independent of the
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other variables and suggest that the WWB variables contribute
additional information about performance on the writing tasks.
In general, Factors 3, 4, and 5 reflect WWB fluency, content, and
sentence variety measures, respectively.

Comparisons of Language Group Means

Regression analyses were conducted to predict the holistic
writing scores and to predict part scores for the two parts of
the analytical reasoning section of the GRE General Test from the
full set of variables, both for the total group and for the
separate language groups. Since the sample size for the Arabic
language group was too small, the data for this group only
contributed to the analysis of total-group data. The regression
analyses should be interpreted in relation to the levels of
scores obtained by the students from different native language
groups (Tables 6 and 7).

The patterns of scores for the holistic writing, holistic
reasoning, and Purves/Soter schemes reflect the same general
trends, in which the native speakers of English received higher
scores than did the Spanish speakers, who obtained higher scores
than the Chinese speakers (significant at p=.001 for these F
ratios for 3, 199 df). These patterns are repeated for the Moss
scheme scores, except that the mean scores for the Chinese and
Spanish groups are considerably lower than the qualifications
score (F=16.32 fri. 3, 199 df at p=.001) of the English group.

The WWB scores reveal greater differentiations that do not
always favor the English group. Although the English speakers
committed fewer spelling errors on the Space papers (significant
at the .02 level), the Chinese had fewer spelling errors than the
English speakers on the Farming papers. For both the Space and
Farming topics, the English papers exhibited a lower percentage
of vagueness on the Farming papers (significant only at the .06
level) and the Chinese used considerably more vague
words on the Space topic (p=.001). All groups, however, were
relatively more similar (no significant differences) with respect
to the use of abstract words and nominalizations (nominalized
words) for both topics. The English papers contained
considerably more (p=.001) potential problems with diction
(number of suggestions) and confused homophones or word pairs
(number to check) than the Chinese and Spanish papers--possibly
because greater fluency is associated with greater potential for
error. The English group used the passive voice most frequently
in both the Space and Farming papers (p=.001 for Space, p=.04 for
Farming), whereas the Chinese used it the least in the Space
papers and the Spanish, in the Farming papers.

On the GRE General Test, the Chinese group scored the lowest,
and the Spanish scored lower than the English speakers. The
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English group received higher scores on both parts of the
analytical reasoning section; but the Chinese group obtained
higher scores than the Spanish group on the analytical reasoning
part, and the Spanish group obtained higher scores than the
Chinese group on the logical reasoning part. These scores may
reflect the frequently observed higher relationship of scores on
the analytical reasoning part with scores on the quantitative
section and the higher relationship of scores on the logical
reasoning part with scores on the verbal section. In general,
Chinese nonnative speakers of English attend graduate school in
the United States in mathematical or scientific fields, and the
Spanish speakers tend to be more highly verbal than the Chinese,
hence these patterns of relationships.

Stepwise Regression Analyses
for the Total Sample and Language Groups

Stepwise regression analyses* were conducted to predict the
holistic writing scores (approximately equivalent to the holistic
reasoning scores) from the 21 WWB variables before further
reduction to 16 variables (Tables 8 and 9). For the total group,
nine variables contributed to the predictIon of holistic writing
scores for both Space and Farming. The two predominant
variables, number of words and average word length, indicate that
overall fluency contributed to the quality of the holistic
evaluations. (Since the "number of words" variable was highly
correlated with other WWB features, it was eliminated from the
final analyses; for the Space topic, the mean number of words for
the papers in the total sample was 252.27, and for the Farming
topic, 212.70.)

Some relatively predictable features influenced these
holistic writing scores (e.g., fewer nominalizations and spelling
errors). The prediction of scores for the language groups
presents a somewhat different perspective in that slightly
different stylistic features contribute to the holistic scores
for the different groups and for the two different topics. Since
these results served to describe the performances on this
particular sample of data, we cannot draw any generalizable
conclusions about the features of Spanish student writing, for
example, until additional studies are conducted to support the
findings.

Stepwise regression analyses also were conducted to predict
the part scores (analytical reasoning and logical reasoning) ior
the GRE General Test from the 28 score variables obtained for the
Space topic and the 29 score variables obtained for the Farming

*In all regression analyses, all variables contributing to
the predictions were at least moderately reliable.
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topic (Table 10). For the total sample, scores on the verbal
section of the GRE General Test, but not the scores on the
analytical reasoning or logical reasoning parts, contributed
heavily to the prediction of the logical reasoning and analytical
reasoning parts, respectively. The scores from the scoring
schemes contributed to a small degree (see the beta weights) to
these predictions.

For the different native language groups, the analytical
reasoning and logical reasoning scores were predicted
predominantly by other GRE verbal scores, but scores from the
scoring schemes contributed more substantially to the predictions
(Tables 11-13). For the Spanish sample (Table 13), whose
analytical reasoning scores were lower than those of other
groups, the prediction of their analytical reasoning scores
required few steps in the analyses; the prediction of their
logical reasoning scores included the holistic writing scores.
(Note that the Purves/Soter scores, correlated approximately in
the low .70's, may be essentially interchangeable in these
analyses). The stepwise regressions for the English sample
(Table 12) are decidedly more prosaic--other GRE verbal scores
contribute considerably to the predictions.

For the Chinese sample (Table 11), whose logical reasoning
scores were lower than those of the other groups, fewer variables
contributed to the prediction of their analytical reasoning
scores than to that of their logical reasoning scores. Their
analytical reasoning scores were not predicted by other GRE
scores but instead by scores obtained from the different scoring
schemes and the WWB analyses (the beta weights and correlations
were very low, however). The logical reasoning scores for the
Chinese sample were predicted by seven variables for each topic,
dominated by GRE verbal scores, but also by scores from the
scoring schemes and WWB. Again, interesting language group and
across-topic differences were observed--a finding that requires
replication, of course, to be generalizable.

Implications Suggested by the Moss Scheme

Because the Moss variables suggest the potential to obtain
additional information about examinee reasoning skills, it is
possible to speculate about the kinds of cognitive strategies and
concomitant performances that are elicited by the different
tasks--the types of essay topics and GRE General Test items. The
two essay topics impose somewhat different demands on the writer,
as follows:

o The Farming (chart/graph) topic presents data in tabular
form, thus supplying a degree of structure for the
relationships among the elements of the data as well as
the vocabulary with which ideas can be expressed. A
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writer can rely extensively on these data to construct
statements ("claims") regarding observed similarities
and differences. Further, the writer is asked to
summarize by drawing conclusions (final claims) based on
the information provided. Although he or she must use
cognitive strategies such as analysis and
interpretation, the task is relatively concrete. In

most papers, in fact, readers observed that the
conclusions proposed for the Farming topic represented
inferences that did not extend too far beyond the data.

o When responding to the Space (compare/contrast) topic,
writers needed to draw from personal experience to
develop a structure of logical relationships. The
construction of advantages and disadvantages (claims)
required independent analysis at a level of abstraction.
beyond the information given. In addition, writers were
asked to render an opinion (a final claim or claims)
that also required an evaluation of the similar/
differert sets of relationships they constructed. Thus,
a greater range of cognitive strategies were demanded by
this task. In these papers, readers observed that
writers appeared to be less fluent and to exhibit more
problems with vocabulary and syntax, in contrast to
performance on the Farming topic. Sternglass (1986)
made similar observations with respect to the different
cognitive strategies called for by different types of
writing tasks.

The differential task demands required by the tao types of
tasks, compare/contrast and chart/graph, correspond to Cummins's
(1984) theoretical framework in which language tasks can be
classified into four primary groups: cognitively demanding,
cognitively undemanding, context-reduced, and context-embedded.
The Farming topic is considerably more context-embedded than the
Space topic, which is essentially more context-reduced--
underscoring the different kinds or degrees of active cognitive
processing required by the two tasks. Cummins's framework bears
a close relationship to the results of an earlier writing
assessment study (Bridgeman & Carlson, 1983, p. 52) that served
as the basis for selecting the two divergent topic types. In a
multidimensional scaling of the ratings made by faculty in higher
education, a two-dimensional solution was obtained to reflect
their perceptions of similarities and differences among topic
types. The vertical axis for this solution essentially
corresponded to the degree of information-processing, or
complexity-of-reasoning, demands made by a topic, progressing in
complexity from the top to the bottom. The horizontal axis
appeared to represent the extent to which topic types demand that
the writer bring personal knowledge and experience to the writing
task, progressing in degree of involvement from left to right.
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Thus, the types of writing tasks ranged along two dimensions,
complexity and personal involvement. The chart/graph topic type
fell in the upper-left quadrant of the stimulus space, whereas
the compare/contrast topic type was located diagonally opposite,
in the lower-right quadrant. Thus the data reported in this
paper appear to confirm the judgmental ratings of the faculty
respondents in the earlier survey.

Canale (1984) presents a theoretical framework to further
clarify the demands of different language tasks by delineating
three dimensions of language proficiency: basic, communicative,
and autonomous. Autonomous language proficiency is demonstrated
when focus is placed on grammatical forms, organization of ideas,
and literal meaning used to convey language code and logical
relationships among propositions. The previous research (Carlson
& Bridgeman, 1983; Carlson et al., 1985) that served as a
foundation for the present work focused primarily on
communicative proficiency, particularly in the context of the
writing skills of nonnative speakers of English. By taking the
perspective of evaluating the reasoning processes demonstrated in
essays, the current study has attempted to emphasize autonomous
language proficiency to a greater degree than basic or
communicative proficiency (writing skills).

Both essay topics, cf course, involve the recall and
production of ideas in language, while responding to items on the
GRE verbal and analytical reasoning sections requires
comprehension of the task, recall of ideas, and the application
of strategies for dealing with different kinds of relationships
that are assessed through recognition. For the essay production
tasks as well as the GRE recognition tasks, assumptions are made
regarding the cognitive strategies (e.g., deduction, analysis,
evaluation, critical reading) that intervene between the explicit
task as it is presented and the resulting performance that is
observed. Because the GRE items present different kinds of
relationships, however, we can reasonably assume that all
examiness have been provided with opportunities to apprehend
common sets of relationships. Furthermore, because the GRE item
types require an examinee to go beyond the information given as
did the Space topic, a correct examinee response serves as an
indicator of effective thinking skills. In the essay tasks,
particularly since the instructions did not focus the writers on
making their thinking explicit, however, we are not assured that
their thinking is either accurately or adequately represented by
the ideas produced in writing. The essay task is further
confounded by the writer's engagement with the topic. As
Sternglass (1986) notes, a writer's inherent cognitive potential
may not be released without the personal commitment to draw upon
a full range of cognitive operations leading to more complex
thinking and writing.
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Among the correlations (Table 3) with the part scores of the
GRE verbal section, the support score for the Moss scheme yielded
somewhat higher correlations (.55-.58) for the Space topic than
correlations (.35-.40) with the justifications (support) score
for the Farming topic. The Space topic, in fact, required the
evaluation of support provided for the opinion(s) rendered, more
so than was required by the Farming topic. Although the
correlation was small (.18), the Moss score for graph reading
skills was related to the GRE reading comprehension score and to
no other GRE verbal or analytical reasoning scores, thus
reflecting the demands of the Farming task.

For the Space topic, only the support score was correlated
(.21) with the GRE analytical reasoning score; it was more highly
correlated (.43) with the logical reasoning score. The support
score represents the elaborations, justifications, and implicit
and explicit opinions presented by the writer. Similarly, the
logical reasoning items on the GRE General Test are intended to
assess the ability to understand, analyze, and evaluate
arguments, including the recognition of assumptions on which an
argument is based and drawing conclusions from premises. Thus,

the Moss scheme, when applied to a compare/contrast essay,
represents some facets of reasoning that the logical reasoning
test is intended to measure--predominantly support for an
argument but also the claims and qualifications making up the
argument.

For the Farming topic, the Moss scores were reflected equally
in correlations among GRE analytical reasoning and logical
reasoning scores with deductions, claims, and justifications.
The correlations of the Moss qualifications score with the
logical reasoning score, however, were moderately high (.42) for
the Farming topic and low (.22) for the Space topic, but they
were not significant with the analytical reasoning scores. The
Farming topic apparently elicited more statements to qualify the
claims that could be made about the data, and justifiably so.
Since writers were required to treate their own structures of
relationships for the Space topic, though, their claims were less
likely to be stated if they required qualification. Here again,
the higher degree of evaluation required by the Space topic is
suggested. These correlations of Moss qualifications scores with
GRE logical reasoning scores possibly indicate the degree to
which the logical reasoning items focus on evaluation through
critical analysis or critical reading.

In the varimax factor analysis of all variables (Table 5),
the Moss support (justifications), claims, and qualifications
scores loaded on one factor with the GRE verbal and both the
logical reasoning and analytical reasoning scores for the Farming
topic. For the Space topic, the GRE analytical reasoning score
contributed to Factor 2, in which the logical reasoning and GRE

3 '
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verbal scores loaded most highly. Again, performance on the
compare/contrast Space topic suggests the separate dimensions of
reasoning tapped by logical reasoning and analytical reasoning.

Connor (1987) and Connor and Lauer (1987) have used a
different adaptation of the Toulmin approach for evaluating the
effectiveness of persuasion in compare/contrast essays. Their
scheme, in contrast with the more analytical, "frequency count"
approach of the Moss scheme, involves ratings of three elements
of a paper--claims, data, and warrants. In one analysis, using a
holistic (writing) rating as the dependent score, 48 percent of
the variance was contributed by the Informal Reasoning score
obtained by using their version of the Toulmin model. In another
study, the three Informal Reasoning scores (claims, data,
warrants) were differentially correlated with the holistic scores
for compare/contrast essays; the claim score yielded the highest
correlation (.72) with the holistic scores. Since these scores
were derived differently than scores for the Moss scheme, direct
comparisons cannot be made. However, their research suggests
that some form of a Toulmin scheme may provide meaningful
information about the reasoning strategies used in written
persuasion.

The analyses in the present study hwie demonstrated that the
scores derived for the Moss scheme appear to reflect separable
components of an argument, particularly for essay topics
(compare/contrast) that require the construction of structure and
evaluation of support. Because these skills need to be
demonstrated in an essay rather than applied when responding to a
recognition item, they also may be influenced by the writer's
training (e.g., in formal logic), stylistic preferences in
responding to the task, and/or degree of engagement with the
topic. Such variables that influence performance on a production
task would need to be controlled (e.g., with explicit
instructions indicating how papers would be evaluated) in order
to provide examinees with equivalent opportunities to demonstrate
their abilities optimally.



IV. SUMMARY OF RESULTS

This investigation demonstrates the value of comparing
observations yielded by several different instruments, and using
a variety of statistical approaches (descriptive statistics,
correlations, factor analyses, regression analyses) in order to
better understand the interrelationships of the features of
written discourse to thinking and writing skills with subscores
derived from the verbal and analytical sections of the GRE
General Test. The limitations of the study do not permit us to
generalize these observations too broadly, but the findings can
serve as a basis for further work. Overall, we observed the
following:

o The reliability of scoring schemes applied by human
judges can vary considerably, depending on the features
of writing the readers are able to identify in samples
in which actual performance varies with the task and
native language group. Some of the more important
features of writing and thinking skills are the most
difficult to identify with reliability, perhaps because
they are less frequently demonstrated in papers and are
more difficult to define for reader consensus when
samples of writing are being evaluated. In addition,
these skills appeared to be more difficult to recognize
and identify because writers used a variety of
techniques to express their ideas in language. In some
papers, for example, ideas could be 1:eadily apprehended
by the surface structure of the organization, syntax,
and vocabulary in which they were stated. In other
papers, though, ideas were communicated at a level in
which the deep structure predominated in the making of
meaning. Readers who applied the Moss scheme commented
on this phenomenon, and possibly were more alert to such
nuances of language because of the kinds of variables on
which this scheme was focused. Subsequently, they found
it more difficult to accurately identify certain
reasoning processes when they were not immediately
obvious. The differences in performance on the two
tasks also might have contributed to reduced
reliability, since variables identified in one kind of
task would differ in terms of the ways ideas were
expressed in order to meet the demands of the task.

o Scores based on the Purves/Soter scheme, despite the
strenuous attempts of the developers and readers to
separate scores from writing skills, were highly related
to, therefore confounded by, verbal ability.

o The Moss scheme, in which verbal fluency was extracted
from the scores, attempted to identify some higher-order
reasoning skills that appeared to occur infrequently,
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thus leading to low estimates of reader reliability.
Some of the more reliable scores, however, appeared to
be independent of verbal ability, yet were not highly
related to the part scores for the analytical reasoning
section of the GRE General Test. It is possible that
these scores, particularly those for the Space topic,
tapped reasoning skills that are not independently
assessed by the GRE. Further research is needed to
determine what these scores mean and whether they
represent important developed abilities.

o The Writer's Workbench provides information about the
characteristics of text as well as measures that
identify features of written discourse that are
relatively independent. The wWB has the potential to
supply diagnostic feedback in writing instruction, as
is being pursued at Colorado State University and
elsewhere. It might also serve, with more research, as
a tool for equating prompts for open-ended assessment by
generating evidence that the prompts elicit the same
features and ranges of performance.

o The data support the contention that different task
demands elicit different kinds of writing performance,
and that the writing performance of students
representing different first-language groups varies in
complex ways in response to these tasks as well. Park
(1986), analyzing the data from this study, also
confirmed these differential topic effects. He used
scores from the Purves/Soter scheme and other measures
of textual features, and concluded that significant
topic effects were found in elaboration-length measures,
the Purves/Soter content/thinking scores, and the
holistic scores. Topic effects were not significant,
however, for syntactic complexity measures and the other
Purves/Soter scores. Thus, three major results
pertinent to the effects of topic were obtained: (1)

writing on the Space writing task evidenced more
elaboration (longer essay) and higher quality on the
content/thinking score than was evidenced in the Farming
task; (2) writing on both tasks exhibited the same
degree of syntactic complexity and quality in
organization and style/tone (Purves/Soter) scores; and
(3) writing on the Farming task yielded higher holistic
scores.
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Relationships of Reasoning Scores to GRE General Item Types

Descriptive statistics

Native speakers of English obtained higher mean scores on
the item types in the verbal and analytical reasoning sections of
the GRE General Test than did students in the Chinese and Spanish
samples (Table 7). Mean scores on the GRE item types were higher
for the Spanish sample, except for the analytical reasoning item
type, for which the Chinese mean score was higher. Since Chinese
students tend to pursue graduate studies in scientific and
quantitative fields, and since the analytical reasoning scores
tend to be more highly correlated with the quantitative section
of the GRE, this trend may be repeated in these data.

Correlational analyses

For this relatively small sample of students, predictable
intercorrelations among scores for the different item types on
the GRE General Test were obtained (Table 3). Scores on the
logical reasoning item types were more highly correlated with
scores on the verbal item types than were scores on the
analytical reasoning item types. The correlation between
analytical reasoning and logical reasoning scores waz only
moderate (.48).

For the scores obtained from the Purves/Soter scheme, the
same pattern and levels of relationships were observed. The
Purves/Soter scores were all highly correlated with one another,
particularly within topics (.88-.93), and also across topics
(.72-.77). The correlations of these scores with GRE verbal
scores were relatively high as well (.59-.72), and were more
highly correlated with GRE logical reasoning scores (.59-.65)
than with GRE analytical reasoning scores. Thus, the scores
yielded by the Purves/Soter scheme, which strongly reflect verbal
ability, do not appear to contribute information beyond that
which is obtained from scores on the GRE General Test. The high
correlations (.75-.82) of Purves/Soter scores with holistic
writing and reasoning scores further support this conclusion.

The holistic reasoning and writing schemes for both topics
reflect the same pattern and levels of relationships to scores on
the GRE General Test as were obtained for the Purves/Soter
scores. Again, the holistic scores were more highly correlated
with GRE logical reasoning scores than with GRE analytical
reasoning scores, and had relatively high correlations (.69-.76)
with GRE scores on the three verbal item types.

These patterns of relationships among the GRE verbal,
analytical reasoning, logical reasoning, Purves/Soter, and
holistic writing and reasoning scores provide some evidence for
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convergent validity, particularly supporting the contributions of
"general" verbal skills to the GRE scores in the analyses. The
data suggest, in fact, that the kinds of criterion measures
selected for validity analyses, as well as the ways in which they
are scored, influence the kinds of information that can be
obtained regarding the validity of tasks presented on the GRE
General Test. The Purves/Soter and holistic writing and
reasoning scores were not differentially correlated with the
separate GRE verbal scores, or with the GRE verbal scores in
relation to the GRE logical reasoning scores. The GRE analytical
reasoning score, in which performance appears to be less
influenced by general verbal skills, retains its relative
independence from other GRE scores when contrasted to certain
criterion measures.

Scores on the Moss scheme, however, present a different
picture of relationships, although refinement of the Moss scheme,
new data, and subsequent replication wou:i be required for
assurance that these differences exist. The correlations of
scores on the Moss scheme with one another and across topics
generally are low or insignificant. Within the Space topic, the
claims and support scores were moderately correlated (.55);
within the Farming topic, the justifications and claims scores
were more highly correlated (.64). Thus, in general, the Moss
scheme scores tended to be more independent.

Correlations of Moss scores with holistic reasoning scores
were somewhat higher than correlations with holistic writing
scores, although the support scores on the Space topic yielded
correlations of approximately the same magnitude (.59-.77) for
holistic writing and reasoning scores on both topics.
Correlations of Moss scores with verbal and analytical reasoning
item type scores on the GRE General Test ranged from low to
moderate. Fewer Moss scores were significantly correlated with
GRE analytical reasoning scores, but the usually clear
differences between analytical reasoning and logical reasoning
item types were not obtained. The Moss scores on the Space topic
were somewhat more highly correlated with scores on the three GRE
verbal item types than were scores on the Farming topic. The
latter finding may be attributed to differences in task demands
of the two topics that were reflected by the design of the Moss
scoring schemes for Space and Farming and that were made more
apparent through the Writer's Workbench analyses (independent of
the scoring schemes). Until further investigation, we can
conclude that, for these data, the Moss scheme scores are related
to, but relatively independent of, scores on item types of the
GRE General Test. Additional data would need to be collected and
analyzed to determine whether this independence can be observed
in different samples, and whether the scores provide meaningful
information about reasoning skills.
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Factor analyses

When all variables were factor analyzed for each topic,
scores on the item types of the GRE General Test contributed
differentially to the factor loadings (Table 5). For the Farming
topic, all GRE scores on item types in the verbal and analytical
reasoning sections loaded on Factor 1, although the loading for
analytical reasoning (.44) was considerably lower than the
loadings for logical reasoning and the verbal item types. This
result reflects the observed correlations and the pattern
typically observed for analytical reasoning scores in relation to
scores on verbal measures. The holistic writing scores and
several of the reasoning scores yielded by the scoring schemes
contributed approximately equivalent loadings to Factor 1, as did
scores on the GRE verbal item types. (Although the holistic
writing and reasoning scores were highly correlated, they appear
to provide somewhat different information in these analyses).
The other factors obtained for the Farming topic were not
influenced by GRE scores, but primarily by Writer's Workbench
features. Factor 2, however, included moderately high loadings
for scores derived from the Moss scheme.

In the factor analysis of all variables for the Space topic,
GRE scores for the logical reasoning item type and the three
verbal item types contributed substantially to Factor 2, with the
analytical reasoning score loading moderately (.44). The GRE
scores, excepting the analytical reasoning score, also loaded,
though moderately, on Factor 1. This factor is primarily
composed of scores yielded by the scoring schemes. It contains a
high loading or holistic reasoning, which had the highest loading
on Factor 1 for the Farming topic. Just as for the Farming
topic, the three remaining factors are constituted by
approximately equivalent Writer's Workbench features.

The factor analyses provide information regarding the
potential contributions of different verbal measures in a
measurement domain that represents general verbal ability and
evaluations of verbal writing and reasoning performance.
Clearly, a general verbal ability component predominates, yet the
analytical reasoning score on the GRE General Test retains some
independence from the logical reasoning score, whereas the
logical reasoning score is more highly related to other general
verbal ability measures. The scores obtained from the various
judgmental schemes appear to provide additional information,
although limited. The contributions of the Mos::: scheme scores to
Factor 2 for the Farming topic suggest that the task demands of
this chart/graph topic type may provide relatively independent
information, particularly associated with concreteness (versus
the negative loading for vagueness). (The loading for prepo-
sitions serves as an indicator of a kind of performance required
by the task of summarizing results displayed on a graph.) The
other factors (3-5) constitute features that would be reflected
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in open-ended writing tasks, quite separate from performance on
recognition measures.

Regression analyses

All variables were analyzed to predict scores on the two
analytical reasoning item types, analytical reasoning and logical
reasoning, for the total sample (Table 10). For both topics, the
GRE reading comprehension and sentence completion scores dominate
in the prediction of logical reasoning scores. The holistic
scores and a few Writer's Workbench and Moss scores contribute
relatively small amounts of information to the prediction of
these scores. The crosscu]tural differences observed in
regression analyses (Tables 11-13) are described in the following
section.

Within the perspectives of these data, the GRE General Test
scores appear to provide meaningful information about verbal
ability that is consistent with relationships found in other GRE
validity studies. The factor analyses for the total sample and
analyses for the language groups suggest that additional informa-
tion about verbal ability might be obtained, but these data do
not indicate whether that information would be meaningful or
important. As observed in the previous GRE/TOEFL writing assess-
ment study, performance on open-ended production tasks differs
somewhat from performance on recognition tasks. Evaluations of
these tasks are further confounded by the observed differences in
performance in response to different tasks such as the Space and
Farming topics. These differences were not apparent in the
correlations among variables or in differential correlations with
the GRE analytical and logical reasoning scores, but were
revealed particularly by Writer's Workbench features in the
language group regression analyses. Given a carefully designed
chart/graph task, or one that requires specific yet significant
reasoning skills, it may be possible to obtain information about
these skills that is not yielded by the analytical reasoning
section of the GRE General Test.

These speculations revolve full circle to the Formulating
Hypotheses (FH) item type, referred to in the introduction, which
has more definitively provided independent, potentially signifi-
cant information regarding hypothesis-generation skills. The
tasks presented in the FH problems closely resemble the chart/
graph writing task, but constrain the responses to discrete,
short answers. A complementary study (Carlson & Ward, in prepa-
ration) proposes the design of a computer system to deliver the
FH item types that, as a preliminary prototype, would provide
data regarding the design of assessment tasks that indeed might
yield significant information about examinee reasoning skills
that cannot be obtained through recognition measures.
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CROSSCULTURAL DIFFERENCES

Overall, the mean scores for the four scoring schemes and
GRE General Test part scores were higher for the English group
than for the Spanish group, whose scores were higher than for
those of the Chinese group. The WWB programs provided greater
differentiation among the language groups, since papers written
by each of the groups could be described by quite different
combinations of Workbench features.

For the Space topic, the Chinese papers contained more vague
words but less passive voice and fewer potential usage problems,
short sentences, "to be" verbs, content words, and prepositions.
The Spanish papers for the Space topic presented more spelling
errors, somewhat more sentence variety, and fewer adjectives.
The English papers contained more potential usage problems, "to
be" verbs, passive voice, content words, and adjectives.

For the Farming topic, the Chinese papers presented fewer
potential usage problems, spelling errors (than the Spanish),
and prepositions, and less sentence variety. The Spanish papers
exhibited more spelling errors, more vague words (than the
English), greater sentence variety, and less passive voice. The
English papers for the Farming topic contained considerably more
diction problems, "to be" verbs, passive voice, content words,
and adjectives.

For both topics, all three language groups appeared to be
relatively similar with respect to number of nominalizations,
word length, and abstractness. The native sreakers of English
used the passive voice more frequently in their Space and Farming
papers, and also exhibited more instances in which diction and
confused homophones or word pairs may have been problematic.
Perhaps the greater fluency cf the English students resulted in
more variety and risk-taking, whereas nonnative speakers of
English tended to constrain their writing by using "safe" syntax
and vocabulary. The observed mean differences were reinforced by
the stepwise regression analyses, which indicated that different
variables contributed to the prediction of holistic writing (and
reasoning) scores and scores on the two parts of the GRE
analytical reasoning sections for the three language groups.
Somewhat different variables contributed to the predictions for
the two different writing tasks as well.

Again it should be noted that, with the exception of
reliability estimates for the holistic reasoning scores,
estimates of reader reliability for the three scoring schemes
that required human judgments differed, unsystematically and
inexplicably, for the separate language groups. These differ-
ential reliability estimates, however, should not be viewed as
generalized trends without further investigation. These data
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suggest that, when working with judgmental data involving
students from different cultures, the reliability of judgments
within each language group sample should be determined, since
they might be indicative of some form of bias.

Based primarily on computerized analyses of textual
features, we have observed that speakers whose primary languages
are other than English use different language devices to express
their ideas when writing in English. Stepwise regression
analyses predicting their holistic writing scores suggest that
different features of writing combine to achieve "successful"
papers. For the total sample, for example, the number of words
and average word length contributed substantially to the holistic
ratings for both topics (Tables 8 and 9). For the Chinese
sample, however, the use of concrete and explicit (vs. abstract
and vague) words and shorter (vs. longer) sentences on the Space
topic influenced their holistic scores, whereas the use of
prepositions was dominant for the Farming topic. In contrast,
the holistic scores for the Spanish sample were predicted by the
use of passive voice and shorter sentences on the Space topic,
and by the number of sentences and avoidance of potential errors
(fewer suggestions) on the Farming topic.

Analytical reasoning and logical reasoning scores on the GRE
General Test were predicted by different combinations of
variables for these different language groups (Tables 11-13).
For the English sample, the pattern of predictions resembled the
predictions of these scores for the total sample (Table 10), for
which scores on the reading comprehension item types
substantially contributed to the prediction of analytical
reasoning scores. Scores on the reading comprehension item
types and, to a lesser degree, on the sentence completion item
types predominantly predicted logical reasoning scores for the
total sample. In contrast, scores on GRE item types did not
contribute to the prediction of analytical reasoning scores for
the Chinese sample, although sentence completion and reading
comprehension scores contributed to the prediction of logical
reasoning scores (Table 11). For the Space topic, the holistic
reasoning score, though with a low beta weight (.20), predicted
the analytical reasoning score; for the Farming topic, the Moss
claims and graph reading scores predicted the analytical
reasoning score. Thus, analytical reasoning scores were
predicted by scores from the reasoning schemes for the Chinese
sample, but not for the English and Spanish samples.

These findings of crosscultural differences are not
surprising, placed within the perspectives of the knowledge
gained in the fields of writing assessment and crosscultural
rhetoric. It is important to recognize that competent writing is
a construct that requires careful definition in order to be

measured. The definition of this construct may vary from
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occasion to occasion. Since competent writing is situationally
dependent, it is defined by the specific task demands within the
particular situation in which, and for which, writing ability is
being assessed. The evaluation of writing samples produced by
international students writing in English is made more
challenging by the recognition that, as task demands vary, so do
the forms of responding to the task.

The writing skills demonstrated by a writer are influenced
by the complex interactions of the writer and demands of a task
within a sociocultural context. Any writing assessment, however
formal or informal, is conducted for a social purpose, such as to
provide instructional feedback, determine course placement, or
enforce standards for admission to or exit from educational
training or occupations. Because effective writing can take a
variety of forms to communicate ideas, the features of a piece,
given the same purpose.and audience, can vary considerably from
writer to writer. Theassessment of skills embodied in writing
involves a social situation in which judgments about performance
and subsequent interpretations extend beyond the writer and
reader. In responding to this social situation, writers must
attempt to meet the expectations of readers as they
simultaneously bring their own expectations to the task. Making
a match between reader and writer expectations involves yet
another complex interaction, since readers and writers have
acquired their idiosyncratic approaches to defining competent
performance largely through educational experiences within their
particular cultures.

This research has not attempted to explain the reasons for
the expected cultural differences that were obtained, but instead
has documented further the cultural differences that can be
elicited in response to different assessment tasks by applying
different approaches to perceiving and evaluating performance.
Extensive research in contrastive rhetoric involves differences
of opinion regarding the ways in which language and though are
culturally shaped (Kaplan, 1982, 1987). Experts in contrastive
rhetoric generally agree, however, that the acculturation process
of learning to write takes place in schools as students learn to
write according to certain conventions. These cultural
conventions may indeed have contributed to the shaping of thought
in a particular culture (Indrasuta, 1987; Kadar-Fulop, 1987).
Most important, though, is the observation that students have
learned to write in ways that are bound by conventions that
affect organization, syntax, and vocabulary choice (Purves,
1987). Since these writing data were collected at the point of
entry to graduate institutions, it was necessary to recognize
that writers coming from different cultures have learned
rhetorical patterns that may differ from patterns used in the
United States, rhetorical patterns that were reinforced by their
educational experiences in their specific cultures. Thus, the
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writing and reasoning performance of nonnative speakers as well
as native speakers of English could not be evaluated in terms of

traditional, possibly narrow, views of appropriate forms or
features of written products. This research suggests approaches
to our understanding of the intricacies that confound thought and
written language.

With refined instruments, such as an adaptation of the Moss
scheme, additional writing samples, and a larger sample size, it
would be interesting to investigate further the potential
crosscultural differences in responding to writing and reasoning
tasks in both recognition and open-ended formats. Furthermore,
if systematic differences are observed, it would be important to
investigate the extent to which potential cultural differences in
responding might influence performance on the GRE General Test
and in graduate school.

Conclusions

Several experts in the field contributed considerable effort
in an attempt to identify significant features that might serve
as indicators of effective reasoning skills in written discourse.
This kind of exploration, despite its uncontrollable limitations,
is essential to this line of inquiry. What we have learned, it
is hoped, will contribute to further extensions of some of the
more promising directions that were pursued:

o Different communities of readers who can generally agree
on the features of writing that evidence effective
reasoning skills bring different approaches, labels, and
definitions to the observation of these skills. The
interrelationships within and among the different
scoring schemes provide information about what we might
be evaluating as well as the degree to which these
skills are evaluated independently of other skills with
which they are, perhaps, inextricably confounded. We

need to collect more data to determine to what extent
performance differences in text are a function of tasks
and scoring methods, or of actual differences in
developed abilities.

The reasoning skills that are deemed to represent
important, high-level abilities are difficult to
identify with reliability and validity in measures that
require open-ended production. One of the reasons for
this difficulty is that such higher-order skills did not
appear as frequently as would be expected in the papers

written by graduate-level students. This may have
been a function of the writing task demands and/or might
be observed in student writing in general.

4
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o In addition to the differential performance that is
elicited in response to different task demands, students
who have been trained in academic writing in different
cultures may have different perceptions of performance
expectations. Within the context of academic writing in
the United States, it is possible that nonnative
speakers of English, in the early stages of adapting to
our expectations, still reflect strong dispositions to
write as they were trained to write (and think) in their
cultures. At some intermediate point in their
educational experiences in the United States, their
writing may exhibit a combination of cultural influences
that vary in effectiveness. Finally, we might expect
that academic training in the United States would lead
toward more Westernized approaches, with a
caveat--against what standards is it appropriate to
evaluate effective academic writing? Furthermore,
against what standards is it appropriate to evaluate the
quality of a student's reasoning skills when expressed
through the vehicle of writing? These standards are not
sufficiently explicit and vary, depending on the
contexts--major fields, types of writing tasks, and
whether or not the students who return to their native
countries will need to make accommodations when writing
in English within their native cultures.

These observations lead to an even more basic question: do
the features observed in written discourse contribute
differentially to the quality of writing, depending on the
different types and contexts of writing, and are any of these
features generalizable across types and contexts? Thus, we
continue to face and investigate a challenging dilemma, to
clarify and communicate consistently the expectations of readers,
writers, and interpreters of evaluations of written discourse.
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Scores

Table 1

Correlations of Holistic Scores Total* and GRE Item Type Scores

(sample of 132 cases)

GRE Scores
Verbal Quantitative Analytical

Hol. SC DV RC QC M DI AR LR

GRE Verbal

Sentence Completion
(SC)

Discrete verbal (DV)

Reading Comprehension
(RC)

GRE Quantitative

Quantitative Compar-
isons (QC)

Discrete Math (M)

Data Interpretation
(DI)

GRE Analytical

Analytical Reasoning
(AR)

Logical Reasoning
(LR)

.68

.67

.70

-.22

-.31

-.09

.23

.64

.64

.70

-.26

-.28

-.03

.15

.65

.64

-.30

-.36

-.08

.17

.50

-.12

-.26

.00

.24

.67

.76

.64

.46

-.09

.59

.35

-.18

.50

.02 .24

*Holistic scores averaged over four writing samples



Table 2

Means and Standard Deviations of Variables in Analysis
(N=203)

Variables

Space Topic
(29 variables)
Mean S.D.

Farming Topic
(30 variables)
Mean S.D.

Holistic Writing 4.23 1.57 4.34 1.58

Holistic Reasoning 3.49 1.21 3.53 1.33

Purves/Soter Scheme
Content 18.44 4.80 17.72 4.94

Organization 8.23 2.14 8.01 2.50

Style and Tone 7.56 2.12 7.70 1.99

Moss Scheme-Space
Claims 5.88 2.20

Support 2.67 1.53

Qualifications .45 .54

Moss Scheme--Farming
Graph Reading 3.70 1.36

Deductions .89 1.00

Claims 2.70 1.21

Justifications 1.63 1.13

Qualifications .15 .25

Writer's Workbench Variables
Number of suggestions 6.14 4.58 6.35 5.06

No. spelling errors 2.81 2.55 2.09 2.47

% vague words 6.71 2.54 5.22 2.67

Number to check 2.50 1.77 2:07 1.66

Avg. sentence length 21.10 6.69 22.11 7.50

% shorter sentences 27.40 14.49 28.12 13.34

% longer sentences 11.58 8.40 11.42 9.25

% "to he" verbs 81.14 11.86 75.21 18.74

% passive voice 11.32 9.09 11.56 10.46

% nominalizations 3.56 1.42 2.80 1.32

Avg. word length 4.70 .31 4.65 .27

% contenL words 54.88 3.80 57.48 4.00

Avg. length content words 6.20 .46 5.86 .67

% prepositions 11.00 2.42 13.33 3.35

% adjectives 15.07 3.14 17.60 3.60

abstract 3.55 1.44 2.90 1.32

GRE Genoral Test Scores Mean S.D.

Verbal
Sentence completion 6.99 3.85

Discrete verbal 19.02 8.89

Reading comprehension 11.95 5.60

Analytical Reasoning
Analytical reasoning 21.25 6.61

Logical reasoning 2.77
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Table 4

Varimax Factor Analysis of Writer's Workbench Variables
(N = 203)

Farming Topic Space Topic

Factor 1 Loading Factor 1 Loading

% content words .99 % content words .99

% number of adjectives .65 % adjectives .69

Number of spelling errors -.22
Avg. word length .40

Factor 2 Factor 2

% shorter sentences .79 % shorter sentences .88

Avg. sentence length .60 Avg. sentence length .61

% longer sentences .52 % longer sentences .53

Number to check .29 Number of spelling errors .32

% prepositions .25 Avg. word length .55

Factor 3 Factor 3
Avg. word length .76 Avg. length content words .89

Avg. length content words .75 Avg. word length .79

% nominalizations .37 % prepositions .62

% vague words -.35 % vague words -.59

.% prepositions .26 % passive voice .56

% "to be" verbs .47

Number to check .35

Avg. sentence length .34

% nominalizations .31

Factor 4 Factor 4

% passive voice .71 % nominalizations -.62

% "to be" verbs .37 Number of suggestions .44

Number of suggestions .30 % abstract -.15

% abstract -.14 Number to check .35

(accounting for 35.5% variance) (accounting for 47.9% variance)



Table 5

Varimax Factor Analysis of All Variables
(N = 203)

Farming Topic

Loading

Space Topic

Factor 1 Factor 1 Loading
ilaikic reasoning .92 Purves/Soter content .86

Purves/Soter content .89 Purves/Soter organization .84

Holistic writing .87 Holistic reasoning .82

Purves/Soter organization .86 Purves/Soter style & tone .82

Purves/Soter style & tone .85 Moss support .78

GRE reading comprehension .82 Holistic writing .68

GRE sentence completion .79 Moss claims .63

GRE discrete verbal .77 WWB number to check .48

GRE logical reasoning .74 WWB number of suggestions .41

Moss justification .63 Moss qualifications .31

Moss claims .62 GRE logical reasoning .42

WWB number of suggestions .54 GRE Sentence completion .50

GRE analytical reasoning .44 GRE reading comprehension .54

WWB number to check .44 GRE discrete verbal .51

Moss qualifications .43

WWB % "to be" verbs .22

WWB % abstract -.15
WWB avg. word length .36

Factor 2 Factor 2
WWB % prepositions .58 GRE logical reasoning .71

WWB % vague words -.56 GRE sentence completion .70

Moss deductions .40 GRE reading comprehension .63

Moss graph reading .39 GRE discrete verbal .62

Moss claims -.45 GRE analytical reasoning .44

Moss justifications -.33 Holistic reasoning .30

Purves/Soter style & tone .34

Holistic writing .48

Factor 3 Factor 3
WWB avg. word length .84 WWB avg. length content words 83

WWB avg. length content words .71 WWB avg. word length .72

WWB % nominalizations .34 WWB % prepositions .50

WWB % vague words -.49
WWB % nominalizations .47

WWB % passives .46

WWB % "to be" verbs .42

Factor 4 Factor 4
WWB % content words .95 WWB % content words .88

WWB % adjectives .64 WWB % adjectives .71

WWB % passive voice -.18 WWB avg. word length .52

WWB % nominalizations .34

Factor 5 Factor 5
WWB % shorter sentences .78 WWB % shorter sentences .88

WWB avg. sentence length .56 WWB avg. sentence length .61

WWB % of longer sentences .54 WWB % longer sentences .59

WWB number of spelling errors .26 WWB number of spelling errors .28

WWB % abstract -.08

(accounting for 48.4% variance) (accounting for 56.0% variance)



Table 6

Means and Standard Deviations of Variables in Analysis
for the Three Language Groups

Space Topic

Variables

Chinese
(N= 73)
Mean SD

English
(N= 89)
Mean SD

Spanish
(N= 35)
Mean SD

Holistic Writing 2.78 1.05 5.60 .69 3.70 1.10
Holistic Reasoning 2.48 .79 4.47 .86 3.03 .61

Purves/Soter Scheme
Content 14.18 3.12 22.30 3.00 17.53 3.27
Organization 6.40 1.55 9.92 1.28 7.65 1.53
Style and Tone 5.71 1.08 9.37 1.40 6.69 1.32

Moss Scheme
Claims 4.79 1.93 6.88 2.23 5.52 1.46
Support 1.60 1.08 3.69 1.33 2.23 .97
Qualifications .24 .34 .70 .64 .22 .32

Writer's Workbench Variables
Number of suggestions 4.04 3.26 8.21 5.08 5.09 3.18
No. spelling errors 2.97 2.17 2.47 2.74 3.34 2.83
% vague words 8.24 2.92 5.59 1.83 6.56 1.69
Number to check 1.50 1.29 3.38 1.80 2.34 1.49
Avg. sentence length 18.66 7.61 21.90 4.81 23.96 7.27
% shorter sentences 23.28 16.37 28.13 11.40 34.23 15.09
% longer sentences 9.29 9.19 12.29 6.15 13.51 9.84
% "to be" verbs 77.18 12.33 84.22 10.40 80.97 11.59
% passive voice 6.11 6.81 15.26 8.76 11.83 8.65
% nominalizations 3.68 1.63 3.52 1.21 3.51 1.48
Avg. word length 4.49 2.71 4.90 2.26 4.61 2.73
% content words 54.60 3.56 56.11 3.02 52.65 4.47
Avg. length content words 5.88 4.02 6.48 3.23 6.18 4.39
% prepositions 9.26 2.28 11.99 1.59 11.72 2.60
% adjectives 14.53 2.85 16.20 2.84 13.54 3.47
% abstract 3.55 1.67 3.50 1.17 3.59 1,44

(GRE ueneral Test Scores on Table 7)



Table 7

Means and Standard Deviations of Variables in Analysis
for the Three Language Groups

Farming Topic

Chinese
(N= 73)

Variables Mean SD

English
(N= 89)
Mean SD

Spanish
(N= 35)
Mean SD

Holistic Writing 2.92 1.04 5.78 .52 3.61 1.10

Holistic Reasoning 2.49 .78 4.66 .84 2.81 .89

Purves/Soter Scheme
Content 13.58 3.00 21.67 3.50 16.29 3.14

, Organization 6.08 1.49 10.00 1.79 7.00 1.90
Style and Tone 5.97 1.16 9.35 1.28 6.99 1.34

Moss Scheme
Graph Reading 3.51 1.30 4.02 1.16 3.30 1.77

Deductions .61 .72 1.22 1.17 .64 .82

Claims 2.20 1.15 3.23 1.02 2.46 1.25
Justifications 1.14 .88 2.14 1.16 1.34 .97

Qualitications .03 .10 .26 .30 .11 .18

Writer's Workbench Variables
Number of suggestions 3.49 3.29 9.00 5.31 5.60 3.63
No. spelling errors 1.79 1.79 1.82 2.46 3.49 3.25
% vague words 5.59 3.27 4.82 2.03 5.76 2.67

Number to check 1.18 1.21 2.71 1.57 2.37 1.90
Avg. sentence length 19.68 6.89 22.33 6.53 24.93 6.24

% shorter sentences 26.10 14.68 27.91 10.86 32.23 14.04

% longer sentences 10.22 9.11 11.21 8.12 14.83 10.87
% "to be" verbs 71.83 19.91 79.64 16.38 69.54 20.17
% passive voice 10.10 12.36 13.74 9.05 8.00 7.06
% nominalizations 2.96 1.30 2.53 1.25 3.17 1.44

Avg. word length 4.55 2.60 4.78 2.23 4.51 2.50
% content words 57.99 3.87 58.34 3.53 54.37 3.50
Avg. length content words 5.63 7.38 6.06 6.58 5.82 3.37

% prepositions 12.22 3.77 14.13 2.47 13.77 3.61

% adjectives 17.17 4.07 18.46 3.05 16.39 3.49

% abstract 3.15 1.40 2.67 1.22 2.93 1.39

GRE General Test Scores
Verbal

Sentence completion 3.60 1.63 10.03 2.94 6.29 2.81

Discrete verbal 11.18 4.87 25.87 6.64 18.29 5.69

Reading comprehension 6.62 3.03 16.63 3.33 10.86 4.01

Analytical Reasoning
Analytical reasoning 19.89 6.09 24.02 6.15 17.2e 5.99

Logical reasoning 3.74 1.47 7.93 2.26 4.86 2.17



Table 8

Stepwise Regression Analyses Predicting Holistic Writing
Scores from 21 Writer's Workbench Variables

(before final reduction to 16 variables)

Space Topic
Total Sample (N=203)

R Squared
Adjusted
R Squared beta

Writer's Workbench
Step Independent Variables

1 Number of words .55 .54 .74

2 Avg. word length .66 .66 .37

3 Number of spelling errors .69 .69 -.17
4 Percent passives .71 .70 .16

5 Percent nominalizations .71 .71 -.10
6 Kincaid readability .72 .71 -.08
7 Percent simple sentences .73 .72 -.10
8 Percent vagueness .73 .72 -.09
9 Percent adjectives .74 .73 .08

(F= 60.22 with 9, 193 df, p=.001)

Chinese Sample (N=73)

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 Number of words .19 .18 .44

2 Percent abstract .26 .24 -.25
3 Percent longer sentences .32 .29 -.25
4 Percent vague words .36 .32 -.21
5 Percent adjectives .39 .35 .17

6 Avg. sentence length .43 .37 -.22

(F= 8.17 with 9, 193 df, p=.001)

English Sample (N=89)

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 Number of words .09 .08 .30

2 Percent adjectives .14 .12 .22*

(F= 6.79 with 9, 193 df, p=.001)

Spanish Sample (N=35)

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1

,'

Percent passives
Percent shorter sentences

.28

.51

.26

.48

.53

.48

(F- 16.70 with 9, 193 df, p=.001)

*Asterisks indicate variables with negative beta weights that were
positively correlated witn the criterion

Gi



Table 9

Stepwise Regression Analyses Predicting Holistic Writing
Scores from 21 Writer's Workbench Variables
(before final reduction to 16 variables)

Farmih3 Topic
Total Sample (N=203)

R Squared
Adiusted
R Squared betaStep

Writer's Workbench
Independent Variables

1 Number of words .45 .45 .67

2 Average word length .55 .54 .31

3 Percent prepositions .58 .58 .19

4 Percent nominalizations .61 .60 -.17

5 Number of suggestions .62 .61 .13

6 Number of sentences .64 .63 .23

7 Percent vague words .64 .63 -.10
8 Av. length content words .65 .64 .10

9 Number of spelling errors .66 .64 -.09

(F= 40.94 with 9, 193 df, p=.001)

Chinese Sample (N=73)

Writer's Workbench
Step Independent Variables R Squared

Adjusted
R Squared e4cba

1 Number of sentences .11 .10 .34

2 Percent prepositions .28 .26 .43

3 Av. length content words .32 .29 .21

4 Number of spelling errors .35 .31 -.19

(F= 9.27 with 9, 193 df, p=.001)

English Sample (N=89)

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 Number of words .22 .22 .47

2 Percent shorter sentences .31 .29 .29

3 Percent content words .35 .33 .21

4 Percent "to be" verbs .37 .34 .15

(F= 12.22 with 9, 193 df, p=.001)

Spanish Sample (N=35)

Writer's Workbench
Step Independent Variables

1 Number of sentences.
2 Number of suggestions

R Squared
Adjusted
R Squared beta

.45 .43 .67

.51

(F= 16.42 with 9, 193 df, p-.001)

.48 .25



Table 10

Stepwise Regression Analyses Predicting GRE Analytical Reasoning
Scores from All Variables (GRE General Verbal Part Scores

and Writing Sample Scoring Schemes) for Total Sample
(N=203)

Space Topic

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 GRE reading comprehension .18 .18 .43

2 WWB percent passives .21 .20 -.17*
3 WWB percent shorter sentences .23 .22 -.14
4 Holistic reasoning .24 .23 .18

(F= 15.90 with 4,198
Farming Topic

df, p=.001)

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 GRE reading comprehension .18 .18 .43.
2 WWB avg. sentence length .22 .21 -.20
3 Moss claims .24 .23 .17

4 Moss deductions .27 .26 .18

5 WWB avg. length content words .29 .27 -.13

(F= 15.98 with 4,198 df, p=.001)

Stepwise Regression Analyses Predicting GRE Logical Reasoning
Scores from All Variables (GRE General Verbal Part Scores

and Writing SaMple Scoring Schemes) for Total Sample
(N=203)

Space Topic

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 GRE reading comprehension .60 .60 .77

2 GRE sentence completion .65 .65 .40

3 Holistic writing .66 .66 .13

4 Moss support .67 .66 -.13*
5 Purves/Soter style and tone .68 .67 .14

6 Moss qualifications .68 .67 -.07*

(F= 69.43 with 4,198 df, p=.001)
Farming Topic

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 GRE reading comprehension .60 .60 .77

2 GRE sentence completion .65 .65 .40

3 Holistic writing .66 .66 .15

4 WWB percent "to be" verbs .67 .66 .07

(F= 99.98 with 4,198 df, p=.001)

*Asterisks indicate variables with negative beta weights that were
positively correlated with the criterion

tio



Table 11

Stepwise Regression Analyses Predicting GRE Analytical Reasoning and
Logical Reasoning Scores from All Variables

(GRE General Verbal Part Scores and Writing Sample Scoring Schemes)
by Language Groups

Chinese Sample (N=73)

Analytical Reasoning as Dependent Variable
Space Topic

AdjugtedWriter's Workbench
Step Independent Variables R Squared R Squared beta

1 WWB percent passive voice .05 .04 -.23
2 Holistic reasoning .09 .06 .20

3 Moss support .14 .10 -.32
4 WWB percent short sentences .17 .12 -.19

(F= 3.50 with 4, 67 df, p=.001)
Farming Topic

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 Moss claims .12 .11 .35

2 WWB percent short sentences .18 .15 -.24
3 WWB percent adjectives .24 .20 -.24
4 WWB percent passive voice .29 .24 -.23
5 Moss graph reading skills .33 .21

(F= 6.50 with 5, 66 df, p=.001)

Logical Reasoning as Dependent Variable
Space Topic

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 GRE sentence completion .16 .15 .41

2 WWB avg. word length .22 .20 -.24
3 GRE reading comprehension .29 .26 .27

4 Holistic writing .33 .29 .21

5 WWB percent abstract .36 .32 .20

6 Moss support .40 .34 -.24*
7 WWB percent longer sentences .43 .37 .18

(F= 6.84 with 7,
Farming Topic

64 df, p=.001)

R Squared
Adjusted
R Squared beta

Writer's Workbench
Step Independent Variables

1 GRE sentence completion .16 .15 .41

2 GRE reading comprehension .21 .19 .23

3 WWB avg. sentence length .25 .22 -.21
4 Purves/Soter content/thinking .29 .25 -.21
5 WWB avg. word length .34 .29 -.22
6 Moss graph reading skills .37 .31 .18

7 WWB percent abstract .40 .33 .17

(F= 5.99 with 7, 64 df, p=.001)

*Asterisks indicate variables with negative beta weights that were
positively correlated with the criterion.



Table 12

Stepwise Regression Analyses Predicting GRE Analytical Reasoning and
Logical Reasoning Scores from A11 Variables

(GRE General Verbal Part Scores and Writing Sample Scoring Schemes)
by Language Groups

English Sample (N= 89)

Analytical Reasoning as Dependent Variable
Space Topic

R Squared
Adjusted
R Squared beta

Writer's Workbench
Step Independent Variables

1 GRE sentence completion .14 .13 .38

2 Moss qualifications .20 .18 -.24

3 WWB percent longer sentences .25 .23 -.23
4 WWB percent nominalizations .30 .27 -.23

(F= 9.38 with 4,
Farming Topic

84 df, p=.001)

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 GRE sentence completion .14 .13 .38

2 WWB avg. length content words .24 .22 -.30
3 WWB number to check .27 .25 .19

(F= 10.99 with 3,

Logical Reasoning as
Space Topic

85 df, p=.001)

Dependent Variable

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 GRE sentence completion .33 .33 .58

2 GRE reading comprehension .39 .38 .33

3 Moss qualifications .42 .40 -.17

(F= 21.41 with 3,

Farming Topic

85 df, p=.001)

R Squared
Adjusted
R Squared beta

Writer's Workbench
Step Independent Variables

1 GRE sentence completion .33 .33 .58

2 GRE reading comprehension .39 .38 .33

3 Moss graph reading .42 .40 -.14
4 Moss qualifications .44 .41 .16

5 WWB percent content words .46 .43 .17

6 Moss justifications .48 .44 -.14

(F= 13.15 with 6, 82 df, p=.001)



Table 13

Stepwise Regression Analyses Predicting GRE Analytical Reasoning and
Logical Reasoning Scores from All Variables

(GRE General Verbal Part Scores and Writing Sample Scoring Schemes)
by Language Groups

Spanish Sample (N=35)

Analytical Reasoning as Dependent Variable
Space Topic

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 GRE reading comprehension .44 .42 .66

2 WWB percent nominalizations .53 .50 -.30
3 WWB percent adjectives .61 .57 .28

(F= 16.00 with 3, 31 df, p=.001)

Farming Topic
Writer's Workbench Adjusted

Step Independent Variables R Squared R Squared beta

1 GRE reading comprehension .44 .42 .66

2 Moss deductions .55 .52 .33

(F= 19.29 with 2, 32 df, p=.001)

Logical Reasoning as Dependent Variable
Space Topic

Writer's Workbench Adjusted
Step Independent Variables R Squared R Squared beta

1 GRE reading comprehension .35 .33 .59

2 Holistic writing .44 .40 .32

3 WWB percent vague words .56 .52 .37

4 Moss support .61 .56 -.23
5 Purves/Soter style and tone .69 .64 .31

6 WWB percent nominalizations .73 .67 ..19

7 WWB avg. length content words .77 .71 -.28

(F= 12.76 with 7,
Farming Topic

27 df, p=.001)

R Squared
Adjusted
R Squared beta

Writer's Workbench
Step Independent Variables

1 GRE reading comprehension .35 .33 .59

2 Holistic writing .49 .46 .40

3 WWB percent content words .55 .50 -.25
4 Holistic reasoning .59 .54

5 Purves/Soter style and tone .66 .60 .30

6 GRE sentence completion .71 .65 .29

7 WWB avg. sentence length .75 .69 .22

8 WWB percent abstract .79 .72 .22

9 Moss justifications .81 .74 .22

(F= 11.93 with 9, 25 df, p=.001)

*Asterisks indicate variables with negative beta weights that were
positively correlated with the criterion



Appendix A

Space and Farming Topics



Some people say that exploration of outer space has many
advantages; other people feel that it is a waste of money
and other resources. Write a brief essay La which you
discuss each of these positions. Give one or two advan
tages and disadvantages of space exploration, and explain
which position you support.

THIS SPACE MAY BE USED FOR NOTES.
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TLIIE 30 MINUTES-

CRANGES IN FARMING IN THE U.S.: 1940 1980

Tarn ?u-JaUas Pars
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Suppose that you are writing a report in which you must interpret the
three graphs showm above. Write the section of that report in which you
discuss how the graphs are related to each other and explain the con
clusions you have reached from the information in the graphs. Be sure

the graphs support your conclusions.

THIS SPACE MAY BE USED FOR NOTES.



Appendix B

Purves/Soter Scoring Scheme

A. Content/Thinking
This dimension concerns what is written and the way it reflects the

writer's manipulation of the subject. It is divided into a number of
specific aspects that should be scored separately.

1. Adequacy of information presented refers to the degree to which all
of the relevant information from the stimulus is contained in the text.

2. Richness of additional information refers to the use of additional
information to that which is in the stimulus (e.g., information drawn
from a variety of sources such as reading or general knowledge) and may
be seen as the amount of relevant allusion.

3. Relationships drawn refers to the degree to which the text shows that
connections have been made between or among the various items of
information and the validity and/or complexity of the relationships.

4. Inferences made refers to the number and depth of interpretations
(causal, resultant, comparative, contrastive, extrapolative) that the
writer makes beyond the information in the stimulus and or from the
outside.

5. Synthesis refers to the degree to which the writer appears to draw
together the information, relationships, and inferences into a single or
complex generalization.

6. Evaluation refers to the degree to which the writer appears to make
judgments as to the relative merit of particular relationships,
inferences, or syntheses and the degree to which applicable criteria are
used.

7. Consideration of alternatives refers to the extent to which the
writer appears to admit the possibility of alternative or counter-
arguments (as in Space) or interpretations (as in Farms) and either
accepts them as admissible or rebuts them.

B. Organization
This dimension concerns the structure of the written text both as a whole

text and in its various parts.

8. %aming refers to the degree to whch the writer presents a context
for t e content in such manner that there is an apparent beginning,
middle, and end. rhere u,'ed not be a formal introduction or conclusion,
but there should be a clear sense that the composition begins and ends
appropriately.

9. Grouping refers to the degree to which the writer joins (in
paragraphs or through some othet means) the various pieces of informa-
tion, relationships, or inferences). Inadequate combining would be
represented by a list in which thetP is no discernible pattern or system
of combining bits of informatinn.



B/2

10. Unity refers to the degree to which the writer appears to have both
grouped appropriate information, relationships, and inferences and
excluded extraneous matter or thoughts. The reader may see this in units
such as paragraphs and/or in the composition as a whole.

C. Style/Tone
This dimension refers to the manner in which the composition is presented,

and particularly to the degree to which that manner matches the conventions of
academic discourse in the United States.

11. Objectivity refers to the use of impersonal and detached language as
opposed to personal and emotional language. An objective composition may
use the first person singular occasionally, but usually as a qualifier.

12. Tentativeness refers to the use of semantic hedges and qualifiers that
are often considered appropriate to academic writing. In the responses to
the particular stimuli of these assignments, the better composition will
probably not use extreme or dogmatic language.

13. Metalanguage refers to the use of markers (e.g., "however") to
indicate the relationship between propositions and paragraphs. These
markers would include connectives and markers that illustrate such
relationships as cause, effect, comparison, contrast classification,
definition, or hypothesis. The markers would signal the sequence and
.structure of the comrosition.
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Appendix C

Moss Scoring Scheme

Space Topic

(+ = existence; blank = nonexistence)

Reader

Advantages

Brief descriptor

clear; nonambiguous

accurate fact or reasonable inference; relevant

elaborated with examples (or a more specific extension of the

advantage without justification/explanation)

justified/explained (e.g., "this is an advantage because...")

qualified/rebutted (i.e., shown not to be an advantage)

builds on previous advantage (to iustify/support current advantage)

integrates as evidence at least two previous advantages

[continues for all descriptors]

[on subsequent pages]

Disadvantages

Brief descriptor

clear; nonambiguous

accurate fact or reasonable inference; relevant

elaborated with examples (or a more specific extension of the

disadvantage without justification/explanation)

justified/explained (e.g., "this is a disadvantage because...")

qualified/rebutted (i.e., shown

builds on previous disadvantage

disadvantage)

integrates as evidence at least

not to be a disadvantage)

C.L.o justify/support current

two previous disadvantages



Opinion/Point of View

C/2

Brief descriptor

explicit summary statement of position made

position clear, nonambiguous (scoring can be based on an explicit

statement of position or on a position implied in presentation of

advantages and disadvantages)

criteria explicit (advantages/disadvantages explicitly connected to

opinion)

criteria implicit (advantages/disadvantages implicitly connected to

opinion)

advantages/disadvantages rebutted or qualified in ways consistent

with opinion (explicit recognition of competing priorities)
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C/3

Abridged Version of Moss Scoring Scheme

Farming Topic

(+ = existence; blank = nonexistence)

Descriptions of/Deductions from Graphs

accurate description of graph

specific description of graph

on two data points)

accurate description of graph

specific description of graph

on two data points)

accurate description of graph

specific description of graph

on two data points)

relationship

new variable

relationship

new variable

relationship

new variable

relationship

new variable

Reader

1 (farm population decreased)

1 (at least three pieces of information

2 (number of farms decreased)

2 (at least three pieces of information

3 (size of farms increased)

3 (at least three pieces of information

between graphs 1 and 2 explicit

or quantity deduced from graphs 1 and 2

between graphs 1 and 3 explicit

or quantity deduced from graphs 1 and 3

between graphs 2 and 3 explicit

or quantity deduced from graphs 2 and 3

between graphs 1, 2, and 3 explicit

or quantity deduced from graphs 1, 2, and 3



C/4

Conclusion(s)

Conclusions include statements that draw inferences from the graphs (e.g., of

cause, consequence, prediction) that may require additional information or

justification for support.

Brief descriptor

clear; nonambiguous

reasonable inference

evidence provided or requested/justification given (in addition to

data from the graphs)

elaborated with examples (or a more specific conclusion/extension of

the conclusion without justification)

obvious connection made between data from graphs and conclusion

qualified/possible rebuttal mentioned (e.g., labeled as "likely" or

"possible" conclusion, rather than "the" conclusion; or as a likely

conclus3.on "unless" certain conditions change)

builds on previous conclusion(s) (to justify/support current

conclusion)

integrates as evidence at least two previous conclusions

(continues for however many conclusions are presented)



Appendix D
Reid Holistic Reasoning Schemes

Space Topic

General Considerations

Content

Quality of analysis
of detail
of logic
of communication of ideas
of focus

Length: breadth, depth, and appropriateness of detail; limits and
focuses topic

Process/Organization

May not fulfill expectations of the U.S. academic audience, but must have
the overall impact of completeness and the sequencing of ideas in a
logical manner

Describes/states the problem: introduction (may be implied)
Provides statement of focus (topic sentence): choosing an alternative
Develops ideas by specific detail, examples, explanation
Observes/explains the choices
Analyzes the value/benefits; provides supporting analysis with

detailed material
Concludes with summary, solution, question, prediction; based on

earlier arguments and/or examples

I U
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Scoring

Pluses that contribute to the holistic evaluation

Unusually tight (vs. unusually loose)
Unusually rich (vs. paucity of development or examples); may develop the

argument with examples
Originality within parameters of task (vs. regurgitating topic)

High-range rapers (5-6 on a 1-6 scale)

Weighted persuasive presentation (or perhaps equally presented both sides)
Adequate, appropriate support (facts, examples, physical description,

and/or personal experience)
High degree of overall fluency (?)
Must include one or more of the +'s

Note: Some high papers don't take a stand on the alternatives;
sometimes they present a balanced explanation of both sides,
then leave the choice to the reader (they don't presume to
choose).

Middle-range Papers (4-5 on a 1-6 scale)

May repeat the assignment as the statement of introduction
Has a sense of direction and some detail, but focus or support is thin or

nonexistent
May state opinions Thithout support
Overall fluency flawed (?)
For a 4: basic elements are there without +'s
For a 3: some basic elements are there without +'s

Low-range Papers (1-2 on a 1-6 scale)

Organization and focus flawed seriously or nonexistent
Little or no knowledge of what compare/contrast demands
Little or no ability to assume and produce the task
Overall fluency extremely limited or nonexistent (?)
Serious lack of basic elements
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Holistic Reasoning Scoring Scheme
Farming Topic

General Considerations
Content
Quality of analysis: detail, logic, communication of ideas, focus
Length: breadth, depth, and appropriateness of detail; limits and

focuses topic
Process/Organization: May not fulfill expectations of the U.S.

academic audience, but must have the overall impact of
completeness and the sequencing of ideas in a logical
manner
States the problem or issue (may be implied)
Describes the chart(s): overall description
Discusses the chart(s): more specific details of
description that links the charts
Analyzes the chart(s): integrates the information,
provides causal connections
Concludes: possible solution, summary, provor.ative
questions, predictions; based on earlier or
following arguments and/or examples

Pluses (+) that contribute to the holistic evaluation:
Unusually tight (vs. unusually loose)
Unusually rich (vs. paucity of development or examples); may
develop the argument with examples
Originality within parameters of task (vs. restating topic)

High-range Papers (5-6 on a 1-6 scale)
Clear organization; may make direct reference to the chart(s)
and/or assignment
Careful analysis; adequate support for analysis
Overall fluency high--focus on presentation of ideas vs.
vocabulary
Must include one of more of the +'s

Note: Some high papers don't analyze (don't presume to
do so with so little information); some high papers
don't describe in great detail the charts--they get
right to the business of analysis (implying a degree of
audience background).

Middle-range Paers (4-5 on a 1-6 scale)
Clear, detailed description; perhaps limited discussion
Some analysis, but little or no support for the analysis
Overall fluency flawed
A score of 4: basic elements are there without +'s
A score of 3: some basic elements are there without +'s

Note: At least 2 of these elements are usually present
in middle-range papers, often more

Low-range Papers (1-2 on a 1-6 scale)
Description but little or no discussion or analysis
Organization is not evident; simple chronology at best
Little or no detail; serious lack of elements
Summary follows immediately, if at all
Overall fluency is very limited or non-existent
Serious mechanical errors interfere with basic communication
of ideas
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