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Abstract

The purpose of this study is to describe a Many-Faceted Rasch
(FACETS) model for the measurerant of writing ability. The FACETS
model is a miltivariate extension of Rasch measurement models that
can be used to provide a framework for calibrating both raters amd
writing tasks within the context of writing assessment. The use of
the FACETS model for solving measurement problems encauntered in
the assessment of writing ability is presented here. A small data
set fram a statewide assessment of writing ability is used to
illustrate the FACETS model.
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THE MEASUREMENT OF WRITING ABILITY WITH A MANY-FACETED RASCH MODEL

Direct assessments of student writing ability are currently
baing canducted or plamned in almost every state (Afflerbach,
1985). These statewide writing assessments are generally
high-stakes { sts for examinees with direct consequences for
instructional placement, grade-to-grade promotion and high school
graduation. National assessments of writing ability (Applebee,
langer, & Mullis, 1985; Applebee, langer, Jenkins, Mullis &
Foertsch, 1990), as well as intermational assesswents (Gorman,
Purves & Degenhart, 1988) , have also been conductad using essays
written by students.

Inspiteofthein:maseindirectmm:tsofwiting
ability, relatively little is known about the validity of current
measurement procedures for estimating writing ability. The
objective assessment of writing ability based on student essays
Presents a variety of measurement prublems that are difficult to
address within the framework of current test theories that are
primarily designed to model dichotomous data from miltiple~choice
items,

The first problem is that most of the cammon scoring
pmca&:mforssaysarebasedmnmdidntmxsmtings,md&as
the traditional Likert-type scales; this is the case whether
helistic (Cooper, 1977) or same form of analytic scoring is used
(Lloyd-Jones, 1977). Recent work an psychametric models for this
type of data has contributed to our understanding of rating scales

4
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(Wright & Masters, 1982), and same of these models have been used
to analyze stwdent essays (Pollitt & Hutchinson, 1987). A secand
prablem is that the ratings of the essays are made by raters who
introduce a source of variation into the measurement process that
is not fourd in multiple-choice tests. Several studies have
suggested that in spite of thorough training raters still vary in
severity (lamz, Wright, and Linacre, 1990) and inter-rater
reliability remains a significant problem (Braun, 1988; Cchen,
1960). As pointed ocut by Coffman (1971) in his review of the
literature, one of the major problems with essay examinations is
that when different raters are asked to rate the same essay they
tend to disagree in their ratings. A third problem encountered
within the oontext of statewide assessments of writing ability is
how to adjust for differences in writing task difficulty when
students respand to different writing tasks. There is substantial
evidence that writing tasks do differ in difficulty (Ruth & Marphy,
1988) .

These measurement problems led earlier psychomecricians to a
Procrustean approach to writing assessment based on multiple-choice
jtems. These indirect assessments led to reliable estimates of
writing ability based on standard criteria used with traditicnal
test theary for mutiple-choice items. Although there is same
evidence that different traits were being measured as a function
of test format (Ackerman & Smith, 1988), indirect assessments of
writing ability tend to be highly correlated with ratings based on
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actual writing samples. Indirect assessments of writing ability
seam to work well when the major goal of the assessment is simply
to rank order students, but thsy do not encourage the teaching and
learning of writing. This well known comnection betwesn assessment
procedures and teaching has provided the motivation for increased
use of authentic and performance-based measurement of writing, as
well as other campetencies.

It is beyond the scope of this paper to provide a detailed
survey of other psychametric models that have been prrposed for
direct assessments of writing. Briefly, these models can be
grouped into two major approaches, one based on analysix of
variance models and the other on linear structural equation models.
Examples of approaches to writing assessment based on analysis of
variance models are the early work of Stanley (196.) and the
research of Braun (1988) on the calibration of essay raters.
Generalizability theory (Cronbach, Gleser, Nanda & Rajaratnam,
1972) has also been used to examine essay data Ly several
researchers (Bunch & Littlefair, 1988; lane & Sabers, 1989). Blok
(1985) and Ackorman & Smith (1988) present examples of how linear
struchural equation models using LISREL (Joreskog & Sorbam, 1979)
can be used to akiress measurement problems related to writing
assessment.

Tnese two approaches are not adecruate for a variety of
reascns. First, they are based on raw scores that are non-linear
representations of a writing ability variable, and do not directly

b
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lead to scales that have equal units. Second, the unit of amalysis
for these two approaches is the raw score rather than individual
rating. Recent advances in item response theory highlight the
advantages of using the item response directly rather than
sumzrized as a raw score as the unit of analysis for both
dichotamous and polytamous response data. Item response models can
be developed to directly model the probability of a student
cbtaining a particular set of ratings basad on an actual writing
sample. Although an empirical camparisen of different approaches
to direct writing assessment would be interesting, it is difficult
to develop fair criteria for camparing these models becauss these
approaches possess many of the characteristics of different
paradigms (Kuhn, 1970) or research traditions (laudan, 1977).

Several Rasch-based approaches for modeliing essay ratings
have also been proposed. Amucich proposed a Poisson Process model
based on the number of flaws ocbsexrved in an essay (Andrich, 1973;
Hake, 1986). The Partial Tredit model (Masters, 1982) has been
used to examine writing data (Ferrara & Walker-Bartnick, 1989;
Han‘is,. Ia2an & Mossenson, 1988; Pollitt & Hutchinson, 1987). De
Gruijter (1984) proposed two models (nne additaive and the other
ronlinear) for rater effects; the nonlinear model is based on the
pairwise Rasch model of Choppin (1982).

Although each of these Rasch-based models offers significant
advantages over earlier approaches to writing assessment, they are
all essentially two facet models (writing ability and rater

7
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severity), and cannot adequately model assessment procedures that
are designed to have multiple facets. A recent extension of the
Rasch model proposed by Linacre (1989) and presented here

provides for miltiple facets that can be calibrated similtanecusly,
but examined separately. For example, the four facets defined in
this study are writing ability, rater severitv, writing-task
difficulty, and domain difficulty.

In summary, an assessment framework based on extensions of
iten response theory seems to offer a promising approach to the
measurement of writing ability. The Many~Faceted Rasch (FACETS)
model addresses many of the measurement problem encauntered with
other approaches to writing assessment. Rasch .easurement models
can provide a framework for cbtaining cbjective and fair
measurements of writing ability which are statistically invariant
over raters, writing tasks and other aspects of the writing
assessment process. A FACETS model for the direct assessment of
writing ability is described in the next section based on the
curent procedures used in Georgia for the Basic Skills Writing
Test (BSWT). Georgia's procedures can serve as a prototype for
other statewide assessments of writing. Next, a small data set is
analyzed in order to illustrate the FACETS model. Finally, the
implications of the FACETS model for theory, research and practice
within the context of the statew.le assessment of writing ability

are summarized.
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ent._of writing ability
The measurement model underlying the writing assessment

program used in Georgia is presented graphically in Figure 1.

Insert Figure 1 about here

The dependent variable in the model is the observed rating which
ranges fram 0 to 3 (0 = inadequate, 1 = minimal, 2 = good, 3 = very
good). The four major facets that influence this rating are
writing ability, rater sever.ty, the difficulty of the writing task
and damain difficulty. The structure of the rating scale which
defines the categories also affects the value of the rating
cbtained, Other statewids asseswmment of writing would require
different forms of the FACETS model; for example, if holistic
scoring is used, then the damain facet would not be necessary.
Althouch not explicitly included in the measurement model,
other student characteristics that reflect potential sources of
bias may affect the cbserved rating of a student. Same examples of
these student characteristics are gender, age, ethnicity, social
class and cpportunity to learn. The biasing effects of these
student characteristics can be examined after the facets are
calibrated. Studies of Differential Facet Functioning (DFF) can be
conducted by a variety of procedures that are conceptually similar
to axrent approaches for studying differential item functioning
(Engelhard, Anderson, & Gabrielson, 1990). For example, the
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individual facets of the mcdel for the assessment of writing
ability could be calibrated separately for females and males, and
the correspondence between these estimates examined to detect DFF.
Interactions between the facets can also be examined as a potential
source of bias in the assessment of writing ability. The
measurement model cun also be elaborated in order to examine
hypotheses about why raters differ in severity, and also why
writing tasks differ in difficulty.

The FACETS model is an extension of Rasch measurement models
(Rasch, 1980; Wright & Stone, 1979; Wright & Masters, 1982) that
can be used for writing assessments which include multiple face*s,
such as raters and writing tasks. For the Georgia writing data
analyzed here, the Many-Faceted Rasch (FACETS) model can be written
as follows:
log {Pnijmk/Pnijmk-1} = Bn ~ Ti - Rj - Dm - Fk
where

Pnijmk = probability of student n being rated k on writing task i
by rater j for damain m
Pnijmk~1 = probability of stident n being rated X-1 on writing task
i by rater j for damain m
Bn = Writing ability of student n
Ti = Difficulty of writing task i
Rj = Severity of rater j
Dn = Difficulty of domain m

10
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Fk = Difficulty of rating Step k relative to Step k-1
The student facet, Bn, provides a measure of writing ability on a
linear logistic scale (logits) that ranges from +/- infinity. If
the data fits the FACETS mdel, then these estimates of writing
ability are statistically invariant over raters and writing tasks.
These estimates of writing ability are invariant because
adjustments have been made for differences in rater severity and
the difficulty of the writing task. The writing-task facet, Ti,
calitrates the writing tasks on the same linear logistic scale, and
provides an estimate of the relative difficulty of each writing
task that is invariant over students and raters. Estimates of
rater severity, Rj, are also ocbtained on the same linear logistic
scale which are invariant over stidents ard writing tasks.
Finally, invariant calibrations of the damain facet, Dm, and rating
scale step difficulties, FK, are also abtained. The FACETS model
is an additive linear mudel based on this logistic transformation
to a logit scale.
Empirical Examnple

Subjects

Fifteen students were randomly selected from the Spring 1989
administration of the Basic Skills Writing Test (BSWI) that is
administered to all of the eighth-grade students in Georgia. Seven
of the students are female and eight are males; six of the students
are black and nine are white.

11
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Lonstoument:
The BSWT is a criterion-referenced test designed to provide a

direct assessment of stident writing ability. Students are asked
to write an essay of no more than two pages on an assigned writing
task. The writing tasks are randamly assigned to the students,
Each of the essays is rated by two raters on the following five
damains: cantent/organization, style, sentence formation, usage and
mechanics. A four category rating scale is used for each damain
(0=inadequate, l1=minimal, 2=good and 3=very good). The final
response pattern used to estimate student writing ability consists
of ten ratings (two raters x five domains = ten ratings).
Additional information on the BSWT is available in the Teacher's
Guide (Georgia Department of BEducation, 1990).

The raters are highly trained and a variety of procedures are
used to maintain the reliability and validity of the ratings.
First, the raters must successfully camplete an extensive training
program; this program typically takes three days. Next, the raters
go through a qualifying process in order to become an operaticnal
rater. During the qualifying process, each rater rates 20 essays
and these ratings are campared with a set of standard ratings
assigned by a validity ccmmittee of writing experts. Raters with
at least 62 percvent exact agreement with the standard on the
ratings and 38 percent adjacent category agreement can become
operational raters.

12
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Finally, two ongoing quality control procedures are used to
monitor the raters during the actual process of rating student
essays. First, validity papers with a set of standard ratings are
included in each packei of 24 essays and rater agreement is
examined contimuously: the raters are not able to identify the
validity paper. Secand, each essay is rated by two raters, and if
a large discrepancy is found, then the essay is re-scored by a
third rater. Further details of the training procedures ard the
ongoing quality control processes are available in the Trainino
Manual (Georgia Department of Education, 1989).

Although the full rhatorical specification of the writing
tasks can not be revealed because this is a high-stakes test, the
theme statements for the tasks examined hare are "where you would
go if you won an all expense paid trip" (Task 72) and "time you
were successful" (Task 63). The mode of discourse for both of
these tasks is nparration.

Procedure

The FACETS camputer program (Linacre, 1988) was used to
analyze the data. A measuremen: model with four facets (writing
ability, rater severity, writing task difficulty and damain
difficulty) was estimated for the data. The rating scale model
with common step sizes across damains was used for the structure of
the rating scale. The program calculates several fit statistics
that provide evidence regarding the validity of the FACETS model.
The standardized fit statistic is reported here which is based on a

13
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transformation of the unweighted mean square residuals to an
approximate t distribution (Wright & Masters, 1$82). This
standardized fit statistic is sometimes referred to as the outfit
statistic because it is sensitive to autlying deviations from the
expected values. The standardized fit statistics are rounded to
the nearest integer by the FACETS program. Frr the purposes of
this study, obtained values for stadardized fit statistics that
are less than 2 are interpreted as indicating acceptable fit to the
FACETS model. 1In Addition to the standardized fit statistic, a
reliability coefficient which is similar to KR-20 (ratio of true
score variance to cbserved score variance) is reported for each
facet. Additicnal details regarding the cagutational and
statistical aspects of the FACETS model are presented in 7 core
(1989) .
Results

Ine abserved ratings for the 15 students are presented in

Table 1. For this example, two writing tasks (63 & 72)

Insert Table 1 about here

appeared and were rated by three raters (117, 197 and 232).
The calibration of the raters, writiny tasks and damains on
the linear logistic scale are shown in Figure 2. Task 72 is harder

Insert Figure 2 about here
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with a difficulty of .34 logits (SE = .27) as compared to T=sk 63
with a difficulty of -.34 logits (SI = .26). The reliability for
the writing tasks is .42, p = .06, which suggests that the
difference in the difficulties of these two writing tasks is close
encugh to the traditional critical value (p < .05) to be considered
statistically significant. Both standardized fit statistics were
less than 2; the cbtained value for Task 72 is 0 ard the value for
Task 63 is -1.

Rater 197 (R197 = 1.58, SE = .53) is more severe than the
other two raters (R117 = .-.57, SE = .30; R232 = -1.00, SE = .26).
The reliability coefficient for the raters is .88, p < .01 which
indicates that there is significant variation among the raters
beyond the variation due to estimatiuon error. This significant
variation in the ratexrs appears in spite of the extensive training
and screening of the raters. The standardized fit statistics
indicate that intra-rater cansistency is acceptable with cbserved
values of 1, 0 and -1 for raters 197, 117 and 232 respectively.

Turning to the five damains, the order of difficulty from
hard to easy on the logistic scale is as follows: usage (Dl = .64,
SE = .47), style (Dé = .30, SE = .42), sentence formation (D3 =
-.03, SE = .41), mechanics (M = -.37, SE = .41) and
content/organization (D5 = ~.54, SE = .42). The reliability is
.03, p = .25 which suggests that there are pot statistically
significant differences in the relative difficulties of these five

15
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damains. None of the standardized fit statistics is greater than
2, and the abserved values for four of the damains are 0s, and -1
for sentence formation.

The calibration of the steps within the rating scales from 0
to 3 with standard errors in parentheses are as follows: -6.57
(.4C;, .32 (.23) and 6.25 (.48). The abserved proportions for the
four categories from O to 3 are .09, .48, .37 and .06. This
indicataes that categories 1 and 2 are the most frequently used by
these raters.

Raw scores are calculated by summing the ten ratings for each
student. The raw scores range from 0 to a maximm of 30 (two
raters x five domains x maximm rating of 3 for each damain). The
operational version of the BSWI includes differential weights for
each damain, but this weighting is not used in the present example.
Cbserved raw sccres ranged fram 5 to 25 (M = 13.9, SD = 5.9). The
Rasch estimates of writing ability for these 15 students are
presentad in Table 1, and these values ranged from —6.26 to 6.32
logits (M = -1.08, SD = 3.68). The reliability coefficient is
quite hich for the student ability estimates (REL = .96, p < .01).
The correlation between the raw scores and the Rasch estimates is
high, r(13) = .98, p < .01. This high correlation does not,
however, eliminate the possibility that scme raw scores are biased
by variation in rater severity and writing task difficulty.

In order to illustrate the consequences of not adjusting raw
scores for rater and writing task effects, the ratings for two

Q. o
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students with the same raw scores of 8 are presented in Table 2.

Insert Table 2 about here

These students hwe identical rating patterns, and yet the writing
ability of Student 12 (Bl2 = -4.12) is estimated to be 2.0 logits
greater than Student ¢ (B4 = -6.26). This difference in estimated
writing ability is observed because Student 12 happened to be rated
by Rater 197 who is more severe than Rater 117.

The fit statistics forr the Rasch ability estimates an:
presented in Table 1. The cbserved values of the standardized fit
statistic show acceptable fit of the data to the model for all of
the students except Student 8. Student 8 has an observed fit
statistic of 2 and a detailed residual analysis for this student is
presented in Table 2. For camparison purposes, the rating patterns
for Students 4 and 12 who both have consistent ratings with
standardized fit statistics close to zero are also presented in
Table 1. Fit statistice less than 2 indicate a close
correspondence between the abserved and expected ratings. For
Student 4, only ane of the standardized residuals is greater than
twice its standard error, while none of the standardized residuals
are significant for Student 12. Student 8 has three unexpectedly
high ratings from Rater 197 in style, usage and mechanics. This
essay should be examined in detail to determine whether or not

17
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there is anything umsual about it, such as illegible handwriting,
an off-topic essay or a controversial response.

In oxder to illustrate the consequences of pot adjusting for
differences in writing task difficulty, unadjustad estimates of
writing ability were calculated. These are presented in Table 3.

Insert Table 3 about here

The data suggest that if students were asked to respond to Task
63, then their writing abilities would on the average be over
estimated by .34 logits; if they were asked to respard to Task 72,
then their writing abilities would be under estimated by ~.38
logits. This is due to the differences in writing task difficulty
with Task 72 being relatively more difficult than Task 63.

A similar analyris was conducted for the influence of raters,
and these results are presented in Table 4. Students who were rated

Insart Table 4 about here

by Raters 117 and 232 tend to have their writing abilities over
estimated (M = .70, SD = .37), while students who were rated by
Raters 197 and 232 tend to have their writing abilities under
estimated (M = -.40, §D = .37). This eftect is due to the large
differences in rater severity buieen Rater 197 (R197 = 1.58) who
tends to be more severe than Rater 117 (R117 = -.57) who terds to
be more lenient.

18
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When adjustments for differences in both writing task
difficulty and rater severity are not made, then the average
differences between the adjusted and unadjusted estimates of
writing ability is .45 logits (SD = .71). These results are shown

Insert Table 5 abaut here

in Table 5. Since the effects of writing task difficulty and rater
severity are additive, same of the students have their writing
abilities over estimated by more than 1.00 logit (Students 1 to 7)
if the unadjusted estimates are used.
Discussion

When the measurement of writing ability is based directly an
student essays, there are many factors in addition to writing
ability that can contribute to variability in the abserved essay
scores. Same of the major factors are differences in (1) rater
severity (Lanz, Wright, & Linacre, 1990), (2) writing task
difficuity (Ruth & Muphy, 1988), (3) damain difficulty when
analytic scoring is used, (4) examinee characteristics other than
ability (Brown, 1986) and (5) the structure of the rating scale.
Ideally, the estimate of an individual's writing ability should be
independent of the particular raters, writing tasks, and domains
that happen to be used. Further, examiner: characteristics apart
from writing ability, such as gender, race, ethnicity amd social

139
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class, should not influence the validity of the estimates of
writing ability.

The Many-Faceted Rasch (FACETS) model described by Linacre
(1989) provides a coherent framework for cbtaining estimates of
writing ability that are invariant over raters, writing tasks and
domains. Issues related to bias can also be explored with the
FACETS model. The FACETS model provides a framework for abtaining
objective linear measurements of writing ability that generalize
beyond the specific raters and writing tasks that happen to be used
to cbtain the observed rating. The FACETS model can also be
applied to the assessment of writing ability based on holistic
scoring procedures (Cooper, 1977). The structure of the rating
scale can also be modelled using a Partial Credit model rather than
the rating scale structure used here.

The FACETS model provides the following advantages over other
measurement models that have been used within the context of
writing assessments:

1. The FACETS model is a scaling model based an a linear logistic
transformation of the cbserved scores. The estimates of writing
ability are spec.ified to be on an equal-interval scale, in contrast
to the ordinal scale underlying the raw score based approaches
based on analysis of variance models or linear structural equation
models.

2. The FACETS model provides an explicit approach for examining
the multiple facets encountered in the design of most writing

‘ 20)
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assessments. A sound theoretical framework is provided for
adjusting for differences in raters amd writing tasks. Adjustments
for rater severity and writing-task difficulty improve the
cbjectivity and fairness of the measurement of writing ability
because unadjusted scores lead to under or over estimates of
writing ability when stidents are rated by different raters on
different writing tasks.

3. The FACETS model is a Rasch measurement model, and possesses
desirable statistical and psychametric properties related to the
separability of parameters with sufficient statistics available for
estimating these parameters.

4. If the data fit the FACETS model, then imvariant estimates of
writing ability, rater severity and writing task difficulty can be
cbtained which generalize beyond the specifics of the local writing
assessment procedures. Tests of fit and residual analyses are
available to examine whether or not the data fit the FACETS model,
and these desirable invariance properties achieved.

5. The creation of rater and writing-task banks is straight
forward, and can be viewed as sinmple extensions of current item
barking procedures. When the data fit the FACETS model, the
creation of rater and writing task banks becomes simply a matter of
adding and subtracting the appropriate linking constants. Once the
banks are created, then the equating of the ratings for the
influences of raters and writing tasks is straight forward. These
banks, however, must be contimially maintained and validated.

21
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6. Incamplete research designs with missing cells and other forms
of nmissing data can be handled routinely, if attention is paid to
the construction of a connected network of links within and between
facets. Misfitting cbservations can be identified for diagnostic
purposes and corrective actions taken when needed.

7. Differential facet functioning (DFF) can be examined within
different groups (gender, race and social class) in order to
examine bias issues. This can be accamplished by calibrating the
facets separately within relevant groups, and examining whether or
not the relative difficulty of the camponents of the facet are
invariant over graups. Interactions between facets can also be
examined as a potential source of bias in the assessment of writing
ability.

In sumary, the FACETS model offers a pramising approach for
solving a variety of measurement problems encountered in the
statewide assessment of writing ability. The small example
presented here was intended to illustrate the FACETS model, and not
intended to provide a definitive examination of its usefulness for
solving these measurement problems. Additional research based on
operational forms with large writing samples is needed to further
examine the FACETS model within the context of the statewide
assessment of writing ability. This research should address in
detail the problems encountered in the development of calibrated
rater banks using the FACETS model. Further research on the use of
the FACETS model to address measurement problems encountered in the
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development of operational writing-task banks for a statewide
assessment >f writing ability is also needed. And finally,
research is needed on differential facet functioning related to
gender, race and social class; this research will contrilute to our
knowledge recarding the use of the FACETS mcdel to examine
potential sources of bias in statewide writing assessments.

©
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Rater 117 Rater 197 Rater 232
Raw Rasch
Student 12345 12345 12345 Scare Ability SE FIT

Task 63
1 22212 ..... 21211 l6 -.40 .65 0
2 11111 ..... 21111 11 =-2.99 97 0
3 22323 ..... 32323 25 5.13 .85 =1
4 o0111 ..... 11111 8 -6.26 79 O
5 21111 ..... 22112 14 -1.24 .86 =1
6 21121 ..... 22222 17 .05 .69 0
7 22111 ..... 22111 14 -1.24 56 O

dask 72
8 e+« . 23233 22223 24 6.32 75 2
9 22212 ..... 22212 18 1.25 .76 O
10 ... 00000 11111 5 ~5.94 .76 -1
n 21222 ..... 21112 16 .28 65 O
12 e ee.+.. 00111 11111 8 -4.12 .82 O
13 12122 ..... 21111 14 -.56 .66 1
14 e+ ... 000020 11111 5 =5.94 .76 -1
15 11211 ..... 12221 14 -.56 .66 O

Note. Each stident is rated by two raters using a four-category
scale (O=inadequate, 1-minimal, 2=good, 3=very good) on each
damin. The five domains are (1) content/organization,

(2) style, (3) sentence formation, (4) usage anc' (5)
mechanics. SE is the standard error of the Rasch estimate
of writing ability, and FIT is the standardized fit
statistic (F. ° values less than 2 indicate that the rating
pattemn fits the model.




Tabls 2

ad Tectad students
Rvter 11 Rater 197 Sater 732
Rw  Rasch
Studert 1 2 3 4 5 Y23 s Y 2 3 8 S Sore Mly FTT
Consistant Ratings
4 Oporvd 0 0 1 3 A T B B | 8 5% o0
Eoxctd 85 M .7 & & $ £ .85 .u X
Rgidal -8%-T2 2 % ¢ % 2 .5 % .4
12 Cheerved 0 ¢ v 1 5 1 1Y 1Y o1 8 412 0
Ececid W O 88 4T Mmoo o8 @ ovm
2! -%H -8 ¥ 8 -0 ¥ 2.0 0
Incnsistant Rat?
$ Obewrwd 2 3 2 3 3 2 2 2 2 13 .| R 2
Boscd .30 2.08 .12 2.05 217 2.78 2.50 2.5% 2.2 2.7
Resida: -0 8F - 85 58 -8 -8 -9 X%

X2, Residal is the diffwwce betnemn the chser ! and epected ratings. Asterisis ixicate residals St are aor than
trice their standard arrors.  The five dexins are (1) contant/orgnizatian, (2) styls, (3) seterce formstion, (4) usage an
(5) anchnics,
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1 -.40 -.05 .35

2 -2.99 -2.66 .33

3 5.13 5.61 .48

4 -6.26 -6.09 .17

5 -1.24 -.90 .34

6 .05 -14) 35

7 -1.24 -,90 .34

8 6.32 6.14 -,18
9 1.25 .93 -,32
10 -5.94 -6.46 -.52
11 .28 -.05 -.33
12 -4.12 -4.59 -.47
13 -.56 -.90 -, 34
14 -5.94 -6.46 -.52
15 -, 56 -.90 -.34
Mean -1.08 -1.12 .34 -.38
SP 3.68 3.81 .09 .11

Note. The adjusted ability estimates are the same as the l.sch
ability estimates of writing ability reported in Table 1.
Differences are based on unadjusted minus adjusted estimates of
writing ability. Negative values indicate under estimates, while
positive values indicate over estimates of writing ability.
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—Difference
Student  Estimate Estimate 117,232 197,232
1 -.40 .27 .67
2 -2.99 -2.30 .69
3 5.13 6.15 1.02
4 -6.26 -5.62 .64
5 -1.24 -.56 .68
6 .05 .71 .66
7 -1.24 -.56 .68
8 6.32 6.38 .06
9 1.25 1.92 .67
10 -5,94 -6.33 -.39
11 .28 .94 .66
12 -4.12 -4,97 -.85
13 -.56 .11 .67
14 ~5,94 -6.33 ~-.39
15 -.56 A1 .67
Mean -1.08 ~.67 .70 -.40
sD 3,68 3.96 .37 .37

Note. The adjusted ability estimates are the same as the Rasch
ability estimates of writing ability reported in Table 1.
Differences are based on unadjusted mimus adjusted estimates of
writing ability. Negative values indicate urder estimates, while
positive values indicate over estimates of writing ability.
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1 -.40 .62 1.02
2 -2.99 -1.90 1.09
3 5.13 6.16 1.03
4 -6.26 -4.95 1.31
5 -1.24 =-.20 1.04
6 .05 1.06 1.01
7 -1.24 -.20 1.04
8 €.32 5.74 ~.58
9 1.25 1.58 »33
10 -5.94 =6.35 .41
11 .28 .62 .34
12 -4.12 -4.95 -.83
13 -.56 -.20 .36
14 -5.94 =-6.35 -.41
15 -.56 -.20 .36
Mean -1.08 -.63 .45
SD 3.68 3.80 .71

Note. The adjusted ability estimates are the same as the Rasch
ability cstimates of writing ability reported in Table 1.
Differences are based on unadjusted mimus adjusted estimates of
writing ability. Neqative values indicate under estimates, while
positive values indicate over estimates of writing ability.
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Student .
characteristics
Gender, age,
Ethnicity,
Social class,
Opportunity to
RR Rk k Ak bl d learn, etc.
* Writing »
* Abilicy +
RARAARRRRRAXR

Rater Severity

v
\ m
// Rating
Difficulty of
Writing Task

Dcmain Structure of
Difficulty Rating Scale

* Potential bias factors that are pot explicitly included in the
measurement model.

o R 4
ERIC

Full Tt Provided by ERIC.
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<= Rater 197 (1.58)

<— Usage (.64)

<— Task 72 (.34) <— Style (.30)

<=- Sentence (-.03)

<— Task 63 (-.34) - s (=.37)
<== Content (-.54)
<— Rater 117 (-.57)

<— Rater 232 (-1.00)



