Written
Communication

http://wcx.sagepub.com/

Cognitive Differences in Proficient and Nonproficient Essay Scorers
EDWARD W. WOLFE, CHI-WEN KAO and MICHAEL RANNEY
Written Communication 1998 15: 465
DOI: 10.1177/0741088398015004002

The online version of this article can be found at:
http://wcx.sagepub.com/content/15/4/465

Published by:
®SAGE

http://www.sagepublications.com

On behalf of:

Annenberg School for Communication and Journalism

Additional services and information for Written Communication can be found at:
Email Alerts: http://wcx.sagepub.com/cgi/alerts
Subscriptions: http://wcx.sagepub.com/subscriptions
Reprints: http://www.sagepub.com/journalsReprints.nav
Permissions: http://www.sagepub.com/journalsPermissions.nav

Citations: http://wcx.sagepub.com/content/15/4/465.refs.html

Downloaded from wex.sagepub.com at UNIV CALIFORNIA BERKELEY LIB on July 11, 2010



This article examines the behavioral differences of essay scorers who demonstrate
different levels of proficiency for a psychometric scoring task. The authors compare three
proficiency groups to identify differences in (a) essay features they consider, (b) their
understandings of the scoring rubric, and (c) their decision-making procedures. Results
indicate scorers with different levels of proficiency do not focus on different essay features
when making evaluative decisions but their understandings of the scoring criteria may
vary. Proficient scorers are more likely to focus on general features of an essay when
making evaluative decisions and to adopt values espoused by the scoring rubric than are
less proficient scorers. Also, proficient scorers make evaluations by reading the. entire
essay and then reviewing its content, whereas less proficient scorers may interrupt the
reading process to monitor how well the essay satisfies the scoring criteria. Finally, the
authors discuss implications for scorer selection and training.
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When essays are evaluated in large-scale assessment settings, scorers
make judgments about how well specific pieces of student work
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demonstrate writing competence. Such judgments often result in
differences of opinion between two scorers. In a psychometric scoring
system (i.e., one that emphasizes maintaining high levels of quantita-
tive indicators of consistency among scorers), differences of opinion
are seen as potential sources of measurement error and indicate aneed
for further training or refinement of the scoring rubric and training
materials (Moss, 1994). These differences of opinion may indicate that
scorers think differently about the features of the essay on which
scores are based and about the procedures used to read and evaluate
the essay. The purpose of this study is to determine whether scorers’
thinking patterns are associated with proficiency for a large-scale,
psychometric essay scoring task. The literature concerning essay scor-
ing is not conclusive about why some scorers are better able to come
to agreement than are others. However, it does suggest specific vari-
ables that might account for individual differences in scorer cognition.
Drawing on the literature concerning essay scoring and expert-like
decision making, we hypothesize that rater proficiency in a psy-
chometric scoring task may manifest itself in the cognitive behaviors
of scorers. After describing our investigation of these hypotheses,
which employed a think-aloud methodology, we then present the
results of our investigation. Finally, we suggest several ways in which
the results of our study can be used to improve the identification and
training of scorers for large-scale writing assessments.

THEORETICAL BACKGROUND

Scorer Cognition

In the literature concerning scoring, little attention has been di-
rected toward scorer cognition. Much of the literature that focuses on
scoring emphasizes the development and application of methods for
training scorers (Charney, 1984; White, 1985), evaluating the contribu-
tion scorers make to measurement error (Brennan, 1992; Lane, Liu,
Ankenmann, & Stone, 1996; Shavelson, Baxter, & Gao, 1993), or de-
tecting and correcting scorer errors once they have been committed
(Engelhard, 1994; Linacre, 1989; Lunz, Wright, & Linacre, 1990). Al-
though each of these lines of research examines a different way to
reduce scoring errors, we developed this study to extend knowledge
about essay scoring by identifying ways to decrease the occurrence of
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scorer errors through scorer selection and training. Thus, we began by
looking at differences in the thoughts and behaviors of scorers.

In their research on essay scorer cognition, Pula and Huot (1993)
examine how scorers’ prior experiences influence the way scorers
learn and subsequently apply a scoring rubric to essays. Their work
describes how the foundation for a scorer’s understanding of a scor-
ing rubric is laid by identifying three experiential factors that differ-
entiate expert from novice scorers. The first factor is personal back-
ground; a scorer’s previous experiences as a reader and a writer create
a frame of reference for future thinking about writing. The second
factor that influences a scorer’s capacity to learn and apply a scoring
rubric is the scorer’s professional training. For example, the primacy
and recency of the training, the uniqueness of the perspectives pre-
sented by one’s mentors, and the amount of repetition encountered
during professional training may all influence a scorer’s under-
standing of a particular scoring rubric. Third, work experience (e.g.,
experiences in teaching writing and scoring essays) seems to influence
how well a scorer is able to adopt a predetermined scoring rubric.

Vaughan (1991) examines individual differences in a more direct
way by employing a think-aloud task to study the thinking patterns
of experienced essay scorers. From analyses of the protocols, Vaughan
concludes that scorers do not internalize uniformly a predetermined
scoring rubric. Despite similar training, different scorers may focus on
different features of the essay or may focus their evaluations on essay
features that are not cited in the scoring rubric. Vaughan also con-
cludes that scorers have individualistic approaches to reading essays
that may vary widely from one scorer to another. Huot (1993) extends
Vaughan’s (1991) work by comparing the evaluative methods and foci
used by both experienced and nonexperienced essay scorers. Think-
aloud protocol comments generated by essay scorers were coded
according to their processing actions (i.e., the procedures used to make
the scoring decisions, such as making personal comments or review-
ing an essay’s content) and scoring foci (i.e., the features of the essay
on which scoring decisions are based, such as organization or gram-
mar). Huot (1993) finds that although individual scorers may empha-
size different aspects of an essay when making a scoring decision (as
suggested by Vaughan, 1991), there do not seem to be systematic
differences between the scoring foci of experienced and nonexperi-
enced scorers. Huot also finds that experienced scorers are more
consistent as a group in their emphases on essay features for individ-
ual essays. With respect to the use of processing actions, Huot shows
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that novice scorers take less personal interest in essays than do expe-
rienced scorers. Personal responses to the texts by experienced scorers
are more common and more varied than those of novices. Finally,
novices tend to state expectations for the writing during their evalu-
ations, especially in ways that interrupt the reading process. Experi-
enced scorers, on the other hand, use more fluent reading processes
and tend to make their evaluations after, rather than while, reading
the essay.

The studies performed by Pula and Huot (1993), Vaughan (1991),
and Huot (1993) may be useful in scorer selection and training con-
texts because they identify a variety of factors that may influence a
scorer’s capacity to adopt a scoring rubric and use it when reading
and responding to student writing. However, two problems arise in
making such applications: First, the studies all focus on how experi-
ence rather than proficiency relates to raters’ behaviors. Second, none
of the studies offer causal explanations of how and why certain
thought patterns result in lower levels of agreement between raters.

With respect to the second of these problems, Frederiksen (1992)
presents a model of scorer thinking that describes how teacher evalua-
tors use interpretive frameworks (i.e., internalized representations of
the qualities of a good teacher) to understand and evaluate teacher
performance. In this model, the evaluator uses the interpretive frame-
work as a filter for monitoring a teacher’s classroom performance for
criteria that are deemed important by the evaluator. When a notewor-
thy example of a performance criterion occurs, the evaluator makes a
mental note of the characteristics demonstrated and the degree of
teaching competence shown at that instance. Thus, the interpretive
framework serves as a means for understanding and recognizing the
parameters of the performance under assessment. Differences among
evaluators’ interpretive frameworks would therefore lead to different
interpretations of a teacher’s performance. After all noteworthy mo-
ments have been observed, the evaluator considers all of the observa-
tions, mentally assigns weights to them, and decides what score to
assign. The last step in the process is to create a rationale. Thus, the
interpretive framework also is used to organize and communicate
ideas about teachers’ performances to others.

Freedman and Calfee (1983) describe an alternative approach to
scoring in their information-processing model of essay scoring. Their
model identifies three processes that are essential to evaluating a
composition: (a) reading text to build a text image, (b) evaluating the
text image, and (c) articulating the evaluation. In their model, infor-
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mation is taken from the printed text and a mental image of the
student’s writing (i.e., text image) is constructed. The scorer interprets
the writing based on world knowledge, beliefs and values, and knowl-
edge of the writing process. The conditions of the physical reading
environment also may influence the form that the text image takes. As
a result, the text image is not an exact replica of the original text, and
one scorer’s text image may be very different from the text images
constructed by other scorers. Based on the text image, the scorer
compares various aspects of the writing to internalized repre-
sentations of the scoring criteria (cf., Frederiksen’s [1992] notion of an
interpretive framework). Through this process, judgments are made
- about the text and a decision is made about how well the writer has
demonstrated writing competence. Finally, the evaluative decision is
articulated through written or oral comments about the text.

The models described above suggest three possible causes of dif-
ferences of opinion among scorers. First, Frederiksen’s (1992) model
suggests (as does the research of Pula and Huot, 1993) that diffetrent
conclusions may be drawn by scorers who adopt different scoring foci
(i.e., internalized representations of the scoring criteria). Second, the
Freedman and Calfee (1983) model adds to this the notion that differ-
ent scorers may create individualistic text images (i.e., interpretations
of the content presented by the student) and may base their evalu-
ations on these different variations. Third, as implied by the differ-
ences in the Freedman and Calfee (1983) and the Frederiksen (1992)
models and as made explicit in the research of Vaughan (1991) and
Huot (1993), scorers may use different processing actions to read and
evaluate the essay. For example, the model described by Frederiksen
(1992) portrays scoring as an iterative process in which a scorer makes
multiple evaluative decisions, each of which revises the previous one.
The Freedman and Calfee (1983) model, on the other hand, describes
a more linear approach in which the scorer creates a holistic image of
the text and arrives at a scoring decision by comparing the text image
to a mental representation of the scoring rubric.

Operationalizing Scorer Cognition

Elsewhere, Wolfe (1997) proposes a model of scorer cognition that
summarizes how these three components (text images, scoring foci,
and processing actions) may relate to each other. In the current study,
we explore how two of these components (scoring foci and processing
actions) manifest themselves in the cognitive behaviors of scorers who
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exhibit different levels of scoring proficiency. Our goal is to identify
relationships that may be used to guide scorer selection and training
decisions in large-scale, psychometric scoring projects. In this section,
we operationalize several aspects of scoring foci and processing ac-
tions and formulate hypotheses about how the behaviors of scorers
with different levels of proficiency in a psychometric scoring system
may vary.

Ericsson and Simon (1993) describe a think-aloud methodology
that has proven useful in tracking mental processing in a number of
fields of human performance. Generally, this methodology assumes
that the thought processes involved in the performance of cognitive
tasks can be described as a series of mental states, each of which is the
end product of the processing of information. When thinking occurs,
the information and cognitive procedures that lead to a particular
state may be brought to attention and reported verbally. These verbal
reports are considered to be valid only to the extent that verbalization
of the information does not interfere with the performance of the
tasks. Fortunately, concurrent verbal reporting does not seem to inter-
fere significantly with one’s ability to perform tasks that require verbal
reasoning (such as essay scoring). While thinking aloud, participants
are asked to report information as it is heeded in attention (not to
explain what they are doing). Based on a coding system that the
researcher derives through an analysis of the various thought se-
quences and information that may be called into play while perform-
ing the task, the statements contained in the resulting think-aloud
protocol are analyzed. In the following sections, we describe how a
think-aloud methodology can be used to expose the scoring foci and
processing actions used by essay scorers.

Scoring Focus

We use the term scoring focus to refer to a scorer’s mental weighting
of the various components of the scoring criteria. The scoring focus
adopted by a scorer may be determined by (a) interactions between
the scorer’s prior beliefs and understandings of writing and the
writing process, (b) the compatibility of the writer’s values and the
scoring rubric, and (c) the effectiveness of the methods and materials
used to train the scorer (Frederiksen, Sipusic, Gamoran, & Wolfe, 1992;
Pula & Huot, 1993). As a result, the scoring focus adopted by a
particular scorer may differ from the explicit, external criteria con-
tained in the scoring rubric. In a psychometric scoring system, one
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would expect the scoring focus adopted by a highly proficient scorer
to be very similar to the external scoring rubric because a scorer is
trained to abandon previously held values and to adopt those es-
poused by the rubric writers. Recall that Huot (1993) found few
differences between the scoring foci used by experienced and nonex-
perienced essay scorers. In a psychometric scoring system, initial
small differences are likely to diminish even further because scorers
undergo extensive training. Scorer training procedures in psychomet-
ric scoring projects indoctrinate scorers into a system in which they
become like minded. Many of the training activities commonly used
in large-scale assessment settings model the process of focusing on
specific essay features during discussions of prescored examples of
student work (i.e., benchmarks). In such environments, it seems un-
likely that even minimally proficient scorers would dramatically di-
verge from the scoring rubric in the weighting of scoring-focus cate-
gories when making scoring decisions. Hence, we investigated the
following family of hypotheses (i.e., hypotheses that are related in
terms of their content and intended use; Kirk, 1995) concerning the
relationship between scorer proficiency and scoring focus.

Family 1: Scorers who demonstrate different levels of scoring proficiency
donotweight essay features differently when making evaluative decisions.

Elsewhere, Wolfe and Feltovich (1994) identify four categories to
portray the essay features that may be weighted differentially by a
narrative essay scorer: (a) mechanics, (b) organization, (c) storytelling,
and (d) style. Each of these categories may be evidenced by a scorer
during a think-aloud task. Table 1 contains a detailed description of
how these scoring-focus categories are defined in this article. Al-
though these categories are strongly influenced by the scoring rubric
adopted for this study, the categories identified by Wolfe and
Feltovich (1994) are similar to those identified by other researchers
using different scoring systems and scoring rubrics (Barritt,
Stock, & Clark, 1986; Breland, 1983; Breland & Jones, 1984; Diederich,
French, & Carlton, 1961). A sample protocol, coded according to these
scoring-focus categories, is shown in the first column of the table in
Appendix A.

Although Family 1 proposes that scorers in a psychometric scoring
system will exhibit few differences in their use of scoring-focus cate-
gories, it seems unlikely that scorers who demonstrate different levels
of proficiency with a particular scoring rubric will have identical
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Table 1
Scoring-Focus Categories

Scoring-Focus Definition

Mechanics Descriptions of the correctness of the writing at the word and phrase
level (including references to spelling, punctuation, grammar, and
word usage)

Organization  Descriptions of the form of an essay, such as the focus (including
flow, cohesion, and direction of the writing), paragraphs (including
references to the use of organizational schemes such as indentation,
paragraphing, and sections), and overall structure (including general
organization)

Storytelling Descriptions of the characteristics that contribute to narration, such
as the communication of ideas (including references to the purpose
and goals of the writer; whether the story is interesting, engaging, or
confusing; and the level of sophistication of the ideas presented),
development of ideas (including references to the use of details for
elaboration, the specificity of language, and the support given for the
ideas expressed), use of writing mechanisms (including references
to action, scene, or characters and the use of dialogue and other
language mechanisms), and the extent to which the writer tells a
story

Style Descriptions of the way a writer's individual style is relayed through
the use of sentence structure (including the complexity, control, and
structuring of sentences), the sophistication of the vocabulary used
(including references to word choice and wording), and evidence for
a distinct writer's voice in the essay (including references to the
writer's voice and style, the expression of the writer's emotions, and
the sophistication of thought contained in the writing)

representations of that rubric. As we describe below, scorers” mental
representations of the scoring rubric may differ in ways other than
how the components of the scoring rubric are weighted.

Much of the research concerning expert-like decision making in
domains other than essay scoring suggests that one of the most
striking differences between experts and novices lies in the structure
of their domain-relevant knowledge. Numerous researchers have
concluded that expert knowledge is organized better and focuses on
principles (rather than on facts) in the domain of performance. As a
result, experts approach cognitive tasks by identifying the important
principles on which the task is based. On the other hand, novices are
more likely to focus on the surface details of the task (Glaser & Chi,
1988). In the domain of essay scoring, one would expect the knowl-
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Table 2

Specificity Categories

Specificity Definition

General Descriptions that reference elements of the text or text image in
broad terms without identifying specific, concrete examples of those
features

Specific Descriptions that identify specific and concrete examples of

elements contained in the text or text image

edge structures used by proficient essay scorers to resemble those
used by experts in other domains. Hence, one would expect essay
scorers who are proficient in a psychometric scoring system to focus
on general essay features when making evaluative decisions. Less
proficient scorers, on the other hand, should be more likely to focus
on specific essay features during their evaluations. We offer the fol-
lowing family of hypotheses in light of this notion.

Family 2: Scorers who demonstrate higher levels of proficiency in a psy-
chometric scoring system are more likely to exhibit general (and less
case-specific) understandings of the criteria on which essays are evalu-
ated, whereas scorers with lower levels of proficiency are more likely
to focus on specific essay features.

Based on preliminary work by Wolfe (1995), we use the term degree
of specificity to refer to the extent to which a particular scorer’s use of
the scoring-focus categories demonstrates principle-driven versus
surface-level applications of the scoring rubric. When asked to per-
form a think-aloud task, a scorer might make general references to the
qualities of an essay that are considered when making an evaluative
decision. For example, a scorer who uses a general reference to me-
chanical errors may say something like this when evaluating an essay:
“This paper contains a lot of errors in spelling and punctuation.” On
the other hand, a scorer might make more specific references to essay
features while scoring. Such a scorer would make comments about
mechanics, such as “The student misspelled their and used a semico-
lon incorrectly in that sentence.” Table 2 formally defines these cate-
gories for depicting the degree of specificity demonstrated by specific
scorer comments. The sample protocol in Appendix A illustrates
coding according to these degree of specificity categories.
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Another way that the structure of scorers’ mental representations
of the scoring rubric may differ concerns the extent to which scorers
adopt the rubric writers’ language and values. Little research has
focused on the extent to which essay scorers are able to set aside their
personal values and adopt scoring rubrics generated by others. Pula
and Huot (1993), however, suggest that this may be an important
characteristic of successful essay scorers. In a psychometric scoring
system, scorers are expected to maintain high levels of agreement both
with other scorers and with scores assigned by test developers to
validity papers (i.e., papers that have been prescored and are sent
through the scoring system for monitoring purposes). In large-scale
assessment practice, heavy emphasis tends to be placed on interrater
agreement. Nevertheless, scorer training employs prescored examples
of student writing, often accompanied by descriptions of how specific
essay features map onto the scoring rubric. As a result, one would
expect more proficient essay scorers to be more likely to adopt the
language and values represented in the scoring rubric (i.e., a rubric-
centered perspective). Less proficient scorers might be more likely to
use the language and values that they bring with them to the scoring
task (i.e., a self-generated perspective). Hence, we set forth the follow-
ing family of hypotheses concerning the degree of rubric adoption.

Family 3: Scorers who demonstrate higher levels of proficiency in a psy-
chometric scoring system are better able to internalize the language
contained in the scoring rubric (i.e., use a rubric-centered perspective),
whereas scorers with lower levels of proficiency are more likely to use
a self-generated perspective.

We use the term degree of rubric adoption to refer to the extent to which
an essay scorer employs the descriptive phrases contained in the
scoring rubric when discussing an essay’s quality. When engaged in a
think-aloud task, a scorer typically uses key words or phrases to refer
to features of the essay that he or she considers when arriving at a
scoring decision. These key words and phrases may be either rubric
centered or self-generated. Statements that are rubric centered are
either quoted or paraphrased sections of the scoring rubric that a
scorer is trained to use. Self-generated statements, on the other hand,
focus on essay features that either are not specifically referenced in the
scoring rubric (e.g., scorers often mention features such as length of
text or handwriting quality although they are not mentioned in the
scoring rubric) or are subclasses of the features contained in the rubric
(e.g., scorers may mention errors in spelling, punctuation, and usage
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Table 3

Rubric-Adoption Categories

Rubric Adoption Definition

Self-generated Descriptions that reference elements of the text or text image

using terms and phrases that either are not contained in the
rubric or depart from the intended meaning of those terms and
phrases as designated by test developers

Rubric centered  Descriptions that reference elements of the text or text image
using terms and phrases that are contained in the rubric and
conform to the intended meaning of those terms and phrases as
designated by test developers

although the rubric only discusses mechanical errors in general).
Table 3 formally defines these categories for depicting rubric adop-
tion. The sample protocol in Appendix A illustrates coding according
to these degree-of-rubric-adoption categories. The scoring rubric used
by scorers in this study is shown in Appendix B.

Processing Actions

Another prevailing conclusion drawn from the literature concern-
ing expert-like decision making is that experts are able to perceive
large patterns of information, allowing them to solve problems with-
out performing exhaustive searches for solutions. As a result of this
ability to chunk information, experts have better short-term memory,
are able to automate routine processing tasks, and are able to perform
cognitive tasks very quickly (Glaser & Chi, 1988). In the domain of
essay scoring, Wolfe (1997) finds that proficient scorers in a psy-
chometric scoring system are better able to withhold judgment when
scoring essays, a finding supported by the work of Huot (1993) and
Pula and Huot (1993). As is true for other domains that require expert
judgment (Voss & Post, 1988), it is likely that such a trait would
manifest itself in the ways that processing actions are used by essay
scorers by allowing more proficient scorers to use interpretive and
evaluative procedures that facilitate both text comprehension and
holistic judgments. Less proficient scorers, on the other hand, may
need to break the evaluative task down into more manageable tasks
(i.e., iteratively reading and evaluating the text). Hence,
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Family 4: Scorers who demonstrate higher levels of proficiency in a psy-
chometric scoring system are better able to handle the cognitive de-
mands of scoring by reading the texts to build text images and then
evaluating the text images, whereas scorers with lower levels of profi-
ciency will use aniterative procedure to break the texts down into pieces
that are more easily managed.

We use the term processing action to refer to the specific procedures that
essay scorers use to interpret texts, evaluate them in light of the
scoring rubric, and assign and justify scores for them. The manner in
which processing actions are used by scorers may be determined by
background knowledge, prior scoring experiences, and reading skills
(Freedman & Calfee, 1983). These experiences and skills lay the foun-
dation for the scorer to develop a mental script of the process through
which (a) text images are created and compared to the scoring criteria
and (b) the accuracy of scores is evaluated. The structure of this script
may be inferred from the specific procedural steps (i.e., processing
actions) that scorers make when assigning scores to essays in think-
aloud settings.

In their pilot study, Wolfe and Feltovich (1994) document a number
of processing actions that seem to be central to essay scoring. For
example, scorers often monitor how the texts or text images map onto
the scoring rubric while they are reading the texts by making mental
notes about specific features of the essays. Many scorers also seem to
review the essays after they finish reading them (i.e., take stock of how
the texts or text images map onto the scoring rubric). Scorers may also
diagnose ways that the essays could be improved by citing how
specific weaknesses could be corrected. Scorers may also provide a
rationale for a particular decision by describing how the text images
exemplify certain aspects of the scoring rubric. In the context of Family
4, one would expect proficient essay scorers to use review processing
actions as they map features of the text images onto the scoring
criteria. Less proficient scorers, on the other hand, would resort to
monitoring as they break the evaluative task down into an iterative
series of reading a portion of the text and mapping that section onto
the scoring criteria. Table 4 contains a detailed description of how the
processing-action categories are defined, and Appendix A provides a
sample protocol that is coded using these categories.
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Table 4

Processing-Action Categories

Processing Action Definition

Monitor Descriptions that reference elements of the text or text image in
terms of a scoring-focus category during reading (i.e., making notes)

Review Descriptions that reference elements of the text or text image in
terms of a scoring focus category after completing the reading (i.e.,
taking stock)

Diagnose Descriptions that reference the shortcomings of the text or how it
could be improved in terms of a scoring-focus category

Rationale Descriptions that reference elements of the text or text image in

terms of scoring-focus category as support for an assigned score

METHOD

In the preceding section, we laid the foundation for a study of essay
scorer cognition by describing several relevant cognitive charac-
teristics that may differentiate scorers of different levels of proficiency
within a psychometric scoring framework (i.e., one that emphasizes
maintaining high levels of quantitative indicators of score reliability
and validity). We established four families of hypotheses, each asso-
ciated with a different variable that might explain the cognitive foun-
dations of individual differences in scorer proficiency. Table 5 summa-
rizes these variables and the associated families of hypotheses. The
remainder of this section defines the methodology of the study we
designed to test these hypotheses.

Scorers

Participants (1 = 36) were selected from a pool of essay scorers (N =
60) who took part in a large essay-scoring project. All scorers were
trained to use a 6-point holistic scoring rubric for narrative writing
(Appendix B) in a manner common to many large-scale writing
assessments (e.g., Fowles, 1978). Scorers read the scoring rubric, dis-
cussed examples of student writing that fell into each level of the
rubric, and scored calibration sets to determine how well the scorers
had mastered the rubric. After training, scorers began scoring a large
number (about 6,500) of narrative essays written by 10th graders
drawn to be a representative sample of U.S. public and private school
students. Students responded in writing to a prompt that asked them
to describe a time when they were scared. Each essay was scored by

Downloaded from wex.sagepub.com at UNIV CALIFORNIA BERKELEY LIB on July 11, 2010



478 WRITTEN COMMUNICATION / OCTOBER 1998

Table §
Families of Hypotheses
Family Variable Hypothesis
1 Scoring focus Scorers who demonstrate different levels of scoring
proficiency do not weight essay features differently
when making evaluative decisions
2 Degree of Scorers who demonstrate higher levels of proficiency
specificity in a psychometric scoring system are more likely to
exhibit general (and less case-specific) understandings
of the criteria with which essays are evaluated,
whereas scorers with lower levels of proficiency are
more likely to focus on specific essay features
3 Degree of rubric ~ Scorers who demonstrate higher levels of proficiency
adoption in a psychometric scoring system are better able to
internalize the language contained in the scoring
rubric (i.e., use a rubric-centered perspective),
whereas scorers with lower levels of proficiency are
more likely to use a self-generated perspective
4 Processing Scorers who demonstrate higher levels of proficiency
actions in a psychometric scoring system are better able to

handle the cognitive demands of scoring by reading
the text to build a text image and then by evaluating
that text image, whereas scorers with lower levels of
proficiency will use an iterative procedure to break the
text down into pieces that are more easily managed

two scorers selected at random from the larger pool of scorers. At the
end of the second day of scoring, an intraclass correlation (Shrout &
Fleiss, 1979) was computed for each of the scorers in the larger pool.
The intraclass correlation (ric) was computed to indicate the agree-
ment between the scores assigned to all essays that were scored by
individual scorers and the scores assigned to these same essays by the
randomly selected second scorers (about 150 essays per scorer).
Three groups of participants (12 per group) were selected ran-
domly from the distribution of interrater agreement indices. These
groups represented the lower, middle, and upper thirds of the distri-
bution of raters. Competent raters showed relatively low levels of
agreement with other scorers, with an average ric = .74. Intermediate
raters showed relatively middle levels of agreement with other
scorers, with an average ric = .80. Proficient raters showed relatively
high levels of agreement with other scorers, with an average ric = .87.
To determine whether these proficiency groups were indeed statisti-
cally distinct from each other, the intraclass correlations were trans-
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formed to the equivalent Fischer z value, and the average transformed
values were compared via t-tests. These comparisons revealed that
although the difference between the competent and intermediate
scorers was not statistically significant, #(22) = 1.64, p = .06, the effect
size was moderate (rpb2 =.11). We assume that the failure to achieve
statistical significance using this sample size is simply a result of the
small sample size and that the competent and intermediate scorers
indeed are different from one another. The difference between the
intermediate and proficient scorers, on the other hand, was both
staztistically significant and meaningfully large, £(22) = 2.33, p = .01,
rpb =.20.

Procedures

From the 6,500 essays in the scoring project, 24 essays were ran-
domly selected. Each of the 36 participants performed a think-aloud
task while scoring these 24 essays during a private interview session.
Interviews lasted approximately 1.5 hours each. Participants were
given think-aloud instructions and practice consistent with the guide-
lines suggested by Ericsson and Simon (1993). Protocols were tape
recorded, and coding was performed after the interview by two
individuals who had prior experience both working with essay
scorers and analyzing think-aloud protocols. Coders parsed each
statement made by a scorer into complete and independent units.
Each unit was coded according to four dimensions: (a) the essay
feature referenced (i.e., scoring focus), (b) the degree of specificity of
the statement, (c) the degree of rubric adoption demonstrated, and (d)
the cognitive task performed (i.e., processing action). Appendix A
illustrates a sample coded protocol. Each coder independently coded
two thirds of the data; thus, one third of the data were coded by both
coders. Cohen'’s kappa (x) (Liebetrau, 1983) was computed for each
coding dimension, and intercoder agreement was deemed acceptable
(x = .93 for scoring focus, k = .87 for degree of specificity, x = .91 for
degree of rubric adoption, and «k = .85 for processing actions).

Analyses

To compensate for individual differences in verbosity, counts for
each coding dimension were converted to proportions. That is, counts
for individual coding categories (e.g., mechanics) for each coding
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dimension (e.g., scoring focus) were summed across essays and di-
vided by the total number of statements made by a participant for that
coding dimension. These proportions served as the data for group
comparisons. Two-sample t-tests were performed to investigate the
four families of hypotheses (i.e., Family 1, Family 2, Family 3, and
Family 4), with each family composed of several statistical hypothe-
ses. Our goal was to identify monotonic relationships between the
cognitive structures and activities used by scorers with different levels
of proficiency within the psychometric scoring system (i.e., WProficient
> WIntermediate > MCompetent OT HProficient < lintermediate < LCompetent). To
this end, a pair of a priori orthogonal contrasts were applied to the
proportions for each coding category of scoring-focus, degree-of-
specificity, degree-of-rubric-adoption, and processing-action coding
dimensions. The two contrasts compared proficient scorers to inter-
mediates (Equation 1) and intermediates to competents (Equation 2).
Family-wise error rate was corrected using the sequentially rejective
method described by Holm (1979). For statistically significant differ-
ences, we examined the proportion of variation accounted for by
group differences. That is, we relied on the squared point-biserial
correlation (rpbz) as an index of the importance of the size of an
unlikely result. As noted by Cohen (1988), effect sizes of .25 are
relatively large.

Y = Kproficient ~ Hintermediate O
V2 = Hintermediate ~ HCompetent )
RESULTS

Our results support all four of our families of hypotheses. As
expected, the most proficient scorers did not differ in the scoring foci
that they applied to narrative essays (recall Family 1). However, the
least proficient scorers, those in the competent group, tended to place
a slightly heavier emphasis on storytelling than did those in the other
two groups. With respect to the degree of specificity (recall Family 2),
proficient and intermediate scorers made more comments about gen-
eral characteristics of the essays, whereas competent scorers were
more likely to mention specific features of the writing in their evalu-
ations. Proficiency groups also differed in the degree of rubric adop-
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Table 6

Descriptive Statistics of Group Proportions for Scoring-Focus Categories
Scoring Focus Proficient Intermediate Competent
Mechanics .12 (.05) .08 (.07) .13 (.05)
Organization .23 (.09) .32 (.13) .20 (.06)
Storytelling .44 (.09) 41 (.11) .50 (.07)

Style .20 (.06) .19 (.08) 17 (.05)

NOTE: n= 12 for each group. Means are shown with standard deviations in parentheses.
Two of the eight contrasts associated with this family of hypotheses were large enough
to be considered important: organization (intermediate-competent) and storytelling
(intermediate-competent).

tion they demonstrated in their discussions of essays (recall Family 3):
our proficient scorers were more likely to use rubric-generated vo-
cabulary in their discussions, whereas intermediate and competent
scorers were more likely to rely on self-generated descriptions of essay
features in their evaluations. Furthermore, proficiency groups used
different processing actions as they made their evaluative decisions
(recall Family 4). Proficient scorers tended to use a holistic approach
to scoring essays, reading the whole essay and then basing their
evaluations on their understanding of its entirety. Intermediate and
competent scorers, on the other hand, were more likely to use a
bottom-up approach during the evaluation, reading short sections of
the essay and making evaluative decisions about each of those smaller
units.

Scoring Focus

Family 1, which predicted that proficiency groups would not focus
on different essay features when evaluating essays, was supported
partially the data. Table 6 shows the means and standard deviations
of the proportion of statements coded into each of the four scoring-fo-
cus categories for each proficiency group. The most commonly cited
scoring feature for all three proficiency groups was storytelling, and
the least common feature mentioned was mechanics. The means show
only minor variations between groups across the four coding catego-
ries. T-tests revealed that only two of the eight contrasts associated
with this family of hypotheses were large enough to be important. The
difference between intermediate and competent scorers was statisti-
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Table 7
Descriptive Statistics for Group Proportions for Degree-of-Specificity
Categories

Degree. of Specificity Proficient Intermediate Competent
General references .83 (.10) .82 (.07) 73 (.11)
Specific citations 17 (.10) .18 (.07) .27 (1)

NOTE: n= 12 for each group. Means are shown with standard deviations in parentheses.
One of the two contrasts associated with this family of hypotheses was large enough to
be considered important: general/specific (intermediate-competent).

cally 51gmf1c.ant with a large effect size for both organization, t(22) =
2.90, p =.008, rpb = .28, and storytelling, £(22) =2.39,p = .03, rpb =.21.

These results suggest that although there are few differences between
proficient and intermediate scorers in terms of the scoring foci that
they adopt, there are slight differences between these two groups and
the competent scoring group. The latter tends to place a heavier
emphasis on storytelling in our scoring rubric, whereas the former
two place a heavier emphasis on organization.

Degree of Specificity

Family 2 also was supported by our data. We predicted that more
proficient scorers would demonstrate more generalized applications
of the criteria on which essays were evaluated, whereas less proficient
scorers would be more likely to focus on surface details of the essays.
Table 7 shows the means and standard deviations of the proportion
of statements coded as general references and specific citations for
each proficiency group. The group means show that all three groups
were more likely to make general references in their discussions of
essay quality but that competent scorers were more likely to make
specific citations than were the other two groups. The difference
between intermediate and competent scorers is statlstlcally signifi-
cant, with a moderate effect size, #(22) = 2.39, p = .03, rpb .21).

Degree of Rubric Adoption

Family 3, which predicted that scorers who are more proficient
within a psychometric scoring task would be better able to internalize
the scoring rubric than would less proficient scorers by making more
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Table 8
Descriptive Statistics of Group Proportions for Degree-of-Rubric-
Adoption Categories

Degree of Rubric Adoption Proficient Intermediate Competent
Rubric centered .47 (.10) .34 (.13) .34 (.112)
Self-generated .53 (.10) .66 (.13) .66 (.12)

NOTE: n=12 for each group. Means are shown with standard deviations in parentheses.
One of the two contrasts associated with this family of hypotheses was large enough to
be considered important: rubric/self (proficient-intermediate).

rubric-centered statements about essays during their evaluative dis-
cussions, was supported by our data as well. Table 8 shows the means
and standard deviations of the proportion of statements that were
coded as rubric centered and self-generated for each proficiency
group. As shown by the group means, self-generated statements were
predominant in all three groups. However, nearly half of the state-
ments made by proficient scorers fell into each rubric-adoption cate-
gory, whereas intermediate and competent scorers gave self-generated
descriptors about two thirds of the time. This difference (proficient-
intermediate) is both statistically significant and meaningfully large,
£(22) = 2.75, p = .01, rp” = .26.

Processing Actions

We found strong support for Family 4, which predicted that scorers
with higher levels of proficiency would demonstrate a better ability
to handle the complex cognitive task of scoring essays by using more
holistic scoring methods. That is, we expected proficient scorers to use
a read-then-evaluate approach to scoring, whereas less proficient
scorers would use an iterative read-evaluate-read-evaluate approach
to scoring. As a result, we expected to observe differences in review
and monitor processing-action use between the three proficiency
groups. As shown in Table 9, our findings supported these predic-
tions. The means of the proportion of statements that were codified
into each processing-action category show only small between-group
differences on the rationale and diagnose processing actions. How-
ever, very large differences between proficient scorers and intermediate
scorers were observed for the review and monitor processing-action
categories. For both of these categories, the proficient-intermediate
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Table 9
Descriptive Statistics of Group Proportions for Processing-Action
Categories

Processing Action Proficient Intermediate Competent
Monitor .06 (.06) .31 (.18) .24 (.25)
Review 57 (.18) .34 (14) .33 (.27)
Diagnose .27 (.13) .28 (.12) .33 (.25)
Rationale .10 (.07) .07 (.04) .10 (.06)

NOTE: n = 12 for each group. Means are shown with standard deviations in parenthe--
ses. Two of the eight contrasts associated with this family of hypotheses were large
enough to be considered important: monitor (proficient-intermediate) and review (pro-
ficient-intermediate).

comparisons were statistically significant and meaningfully large:
monitor, £(22) = 4.56, p = .0002, rpb2 = .49; review, t(22) = 3.49, p = .002,
rpbz =.36.

CONCLUSIONS

Our results suggest several things about the relationship between
the cognitive characteristics of essay scorers and proficiency with a
psychometric scoring task. First, our results suggest that essay scorers
in a psychometric scoring system seem to focus on and place similar
weights on various essay features when making evaluative decisions
(recall Family 1). (However, as noted above, competent scorers
showed a slight tendency to diverge from the two more proficient
groups of scorers, placing more emphasis on the storytelling elements
of the scoring rubric.) Second, although all scorers weigh essay fea-
tures similarly, they do seem to consider these essay features at
different grain sizes (recall Family 2). That is, scorers who demonstrate
higher levels of proficiency for the psychometric scoring task cite
features of essays that are more general, whereas scorers who are less
able to agree with others focus on more specific features of the essay.
Third, there seems to be a relationship between psychometric scoring
proficiency and the extent to which a scorer adopts language that is
consistent with the scoring rubric (recall Family 3). Proficient essay
scorers seem more likely to employ the language used by test devel-
opers in their descriptions of essay quality. Less proficient scorers, on
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the other hand, are more likely to use descriptive words that are not
found in the scoring rubric. This suggests that proficiency in a psy-
chometric scoring system may be related to one’s ability to adopt the
values espoused by the test developers. What is not clear from our
results is whether our proficient scorers were actually better able to
abandon their previously held values (i.e., those that they brought to
the scoring project) or whether the proficient scorers in our study
simply entered into training with personal values that were more
similar to those held by the test developers. Fourth, there seems to be
a relationship between psychometric scoring proficiency and the
scoring procedures (i.e., processing actions) that scorers use (recall
Family 4). More specifically, proficient psychometric essay scorers
seem to use a top-down approach to scoring essays, through which
they build overall images of the texts and make holistic judgments of
the writing quality. On the other hand, less proficient scorers seem to
use a bottom-up approach to scoring, breaking the decision-making
task down into an iterative series of read-evaluate procedures.

These results have several implications for scorer selection, train-
ing, and monitoring in a psychometric scoring system. Certainly,
further research is necessary to determine why some raters are better
able than are others to adopt the language of the scoring rubric.
Although our study has shown that proficient scorers are more likely
to use the same language as test developers, it is unclear whether this
fact can be used to help guide rater-selection decisions in large-scale
scoring projects. Are raters who come to the scoring project with
similar values and beliefs about writing better able to adopt the
scoring rubric? Or, are some raters better able to abandon their pre-
viously held beliefs in lieu of those being presented during scorer
training? Once this determination is made, efforts to train scorers
could be facilitated by selecting only the scorers from a pool of
potential candidates who show the most promise for adopting the
scoring rubric with the least amount of training—a practice that could
significantly reduce the cost of large-scale essay-scoring projects.

Our results also suggest that scorer training, as it is practiced
currently in many large-scale settings, may be accomplishing its goal.
Many large-scale scoring projects approach scorer training with the
purpose of creating a group of like-minded individuals who look for
and focus on similar essay features when making scoring decisions.
Scoring trainers accomplish this goal by discussing prescored exam-
ples of student works and identifying features of essays that warrant
the scores assigned by a committee of test developers. Our results
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suggest that these goals seem to be realized because our scorers,
particularly the most proficient, tended to weight essay features simi-
larly when making scoring decisions. Two additional questions
should be explored in future research concerning scorer training: How
well can scorers be trained to alter the procedures that they use when
making scoring decisions? Furthermore, does the adoption of scoring
procedures that are more similar to those used by proficient essay
scorers lead to more accurate scoring? To our knowledge, few scorer-
training programs explicitly provide scorers with training concerning
the procedural actions that one should use when making an evalu-
ative decision (one exception is discussed by Wolfe, Gitomer, & Carter,
1998). If these two questions can be answered affirmatively, then it
may be possible to increase scoring accuracy beyond the levels that
are observed currently in large-scale essay scoring projects. However,
until such research is performed, we can only speculate about the
teachability of the procedural knowledge used by essay scorers. It is
possible that the efficient processing demonstrated by proficient
scorers is enabled only once certain declarative knowledge structures
(e.g., content knowledge or knowledge concerning students’ writing
characteristics) are in place.

- Regardless, we believe that our results suggest an interesting po-
tential alternative method for monitoring, evaluating, and training
scorers. In current practice, scorers often are required to obtain a
specific level of agreement with validity papers (i.e., prescored sam-
ples of student work). If scorers fail to obtain the required level of
agreement, they may be retrained or dropped from the scoring project.
Once scorers have attained the qualification criteria, their work is
typically monitored by scoring leaders who either rescore student
work to check for scorer accuracy or circulate prescored validity
papers. This is a time-consuming and labor-intensive task, requiring
considerable time from not only scoring leaders, but also from scorers.
It may be possible to use think-aloud methods as an alternative to
current scorer-monitoring practices, reducing the amount of time
individual scorers spend on qualifying and validity papers. It would
be interesting to investigate the validity of such an alternative in
future research.

Finally, our research has foctised solely on essay scoring in a
psychometric scoring system and, more specifically, proficiency
within that system as defined by indices of interrater agreement. It is
likely that the characteristics associated with scoring proficiency in
such a context are quite different than are those associated with
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proficiency in other contexts. In a psychometric scoring system,
scorers are brought together for the purpose of learning how to apply
an externally generated scoring rubric to the evaluation of student
writing. There is little or no negotiation regarding .the focus of this
rubric. Scorers are expected to set aside their personal values and
adopt those espoused by the rubric that they are trained to use. Scorers
are rewarded subtly for their ability to think about writing like test
developers, to come quickly to agreement with the scores assigned by
test developers and other scorers, and to score essays quickly while
maintaining reasonable levels of agreement.

These characteristics are probably very different than the traits that
would describe scorers who would be outstanding in a hermeneutic
scoring system (Moss, 1994). In such a system, scorers typically en-
gage in social mediation as part of the evaluative process. Scorers
integrate various perspectives and ancillary pieces of information
about the student in an attempt to build the most comprehensive
possible depiction of the student’s performance. It is difficult to
imagine how the characteristics that would make scorers successful
in a psychometric scoring context would also be beneficial in a her-
meneutic setting. Thus, we caution against overinterpreting the re-
sults of our research. Not only is it important to identify the charac-
teristics that are associated with proficiency in the domain of essay
scoring, but it is also important to identify the contexts in which those
characteristics are likely to be beneficial to the individual. Additional
research may be useful in determining how generalizable our results
are to other scoring models.
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APPENDIX A
Example Coded Protocol
Scoring- Rubric- Processing-
Focus Specificity Adoption  Action
Protocol Code Code Code Code

Reads lines 1-5:

“This first sentences isn't Mechanics ~ Specific ~ Self Monitor
a complete sentence.”

“They use some strange

words.”

Reads lines 5-15: Style Specific =~ Rubric ~ Monitor
“Verb tense is incorrect

here.”

Reads line 16 to end: Mechanics  Specific ~ Self Monitor
“It’s very difficulty to

follow.”

“The ideas ramble.” Storytelling General Rubric  Review
“There are lots of sentence Organization General  Self Review
fragments.” : ‘

“There is some interesting Mechanics  General  Self Review
vocabulary, like”

Recites section of text: Style Specific =~ Rubric = Review
Assigns score of 2

“It’s descriptive.”

“But it isn’t very clear.” Storytelling  General = Rubric  Rationale
“The writer should have  Storytelling General  Rubric  Rationale
organized the ideas

better.” Organization General = Rubric  Diagnose

Note: For this protocol, there are 10 coded statements—.30 of the statements are coded
as belonging to the mechanics category for scoring focus, .60 of the statements are coded
as belonging to the general category for specificity, .40 of the statements are coded as
belonging to the self category for rubric adoption, and .20 of the statements are coded
as belonging to the rationale category for processing actions.

Appendix B
Scoring Rubric

1. Narrative or storytelling—whether real or fictional—is one of the most
familiar uses of language. At even this most basic level, the writer is
likely to show evidence of understanding the nature of storytelling. The
level of detail and specificity may be so minimal, however, that the
reader has only the vaguest sense of action, or characters, or place. The
story’s structure may have essentially no discernible shape or direction.
Vocabulary and sentence structures may be so simple that virtually no
voice or style emerges. Control of surface features such as spelling,
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capitalization, and usage may be so minimal as to make the language
nearly incomprehensible, severely obstructing understanding,.

. At this level, it is clear that the writer intends to tell a story. That story
may show very little development, but rudimentary detailing of action
or character or place will appear. There is minimal evidence of a
controlling structure for the story. Vocabulary and sentence structure may
be extremely simple, and a personal voice may be identifiable. Lack of
control of mechanical features may make it very difficult to follow the
writer’s ideas.

. This level may be characterized as simple storytelling. Traditional
narrative elements—such as character, setting, and action—are
employed, but without much elaboration or sophistication. A clear
although simple structure may be apparent; focus may shift or the
writing may ramble. More varied vocabulary or sentence structure
contributes to an emerging personal voice. The number or pattern of
mechanical errors may make it difficult to follow the writer’s ideas.

. Writing samples at this level offer competent examples of storytelling.
Narrative elements such as characterization, setting, action, or dialogue
are employed with some skill; some detail and development will be
apparent. The structure of sequence of the story supports the other
elements adequately. Word choice and sentence structure are interesting
and lend strength to the personal voice. Although there may be a
number of mechanical errors, they seldom seriously interfere with
understanding the writer’s ideas.

. Stories representing this level are engaging and interesting. The writer
shows command of narrative elements, employing characterization,
setting, action, and /or dialogue with skill; detail is specific and clear. The
story’s structure is strong and coherent. Word choice is precise and
pleasing, and sentence structure is well-controlled, leading to a clear
personal voice. Those mechanical errors that may be present do not often
or seriously interfere with understanding the writer’s ideas.

. Stories representing this highest level not only are engaging and
interesting, but also show some sophistication in thought, development,
and/or word choice; they might be called memorable. The writer’s
command of narrative elements is evident in an engaging and
sophisticated story. The story’s structure is coherent, perhaps with an
element of surprise. Word choice and sentence structure reveal a strong
and readily identifiable individual voice. Although there may be some
errors in mechanics, those errors do not noticeably interfere with
understanding the writer’s ideas.

Not ratable. These writing samples are unratable because they are blank, are
completely illegible, are written in a language other than English, or entirely
disregard the writing prompt.

SOURCE: American College Testing Program (1994).
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