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Abstract

We examined how raters and tasks influence measurement error in writing evaluation and how
many raters and tasks are needed to reach a desirable level of .90 and .80 reliabilities for children
in Grades 3 and 4. A total of 211 children (102 boys) were administered three tasks in narrative
and expository genres, respectively, and their written compositions were evaluated in widely used
evaluation methods for developing writers: holistic scoring, productivity, and curriculum-based
writing scores. Results showed that 54% and 52% of variance in narrative and expository
compositions were attributable to true individual differences in writing. Students’ scores varied
largely by tasks (30.44% and 28.61% of variance), but not by raters. To reach the reliability of .90,
multiple tasks and raters were needed, and for the reliability of .80, a single rater and multiple
tasks were needed. These findings offer important implications about reliably evaluating children’s
writing skills, given that writing is typically evaluated by a single task and a single rater in
classrooms and even in state accountability systems.
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Writing is a critical skill for success in academic achievement and in most careers (Graham,
Harris, & Hebert, 2011). Thus, it is troubling that the majority of children (72%) in Grade 4
in the United States write at basic or below basic level and only 28% of students write at a
proficient level in the most recent National Assessment of Educational Progress (NAEP)
writing assessment including fourth graders (National Center for Education Statistics
[NCES], 2003). It is therefore not surprising that the rigor of writing standards has received
much attention at the elementary level in the Common Core State Standards (CCSS,
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National Governors Association Center for Best Practices & Council of Chief State School
Officers, 2010) and other similar state standards in the United States.

Writing is included in the high stakes state accountability systems in the majority of states in
the United States. In many states, fourth grade is the first occasion in which students
participate in these tests, and writing typically receives greater instructional attention in
Grades 3 and 4 (Beck & Jeffery, 2007; Graham et al., 2011). Despite increased attention on
improving writing and on high stakes writing assessment, there is relatively limited research
on writing evaluation for children in elementary school as the vast majority of previous
studies about writing evaluation have been conducted with older or college-age students
(e.g., Bouwer, Beguin, Sanders, & van den Bergh, 2015; Brennan, Gao, & Colton, 1995;
Carson, 2001; Hale et al., 1996; Gebril, 2009; Hamp-Lyons, 1991; Moore & Morton, 1999;
Schoonen, 2005; Swartz et al., 1999; van den Bergh, De Maeyer, van Weijen, & Tillema,
2012; Weigle, 1998).

Writing Evaluation

The ultimate goal of writing assessment is accurately evaluating students’ writing
proficiency. However, for a complex skill like writing, in addition to students’ writing
proficiency itself, multiple factors such as raters, tasks, and prompts influence students’
writing scores (see Schoonen, 2012 for a discussion on writing assessment with regard to
validity and generalizability). Raters vary in their interpretation of rubrics despite training;
and tasks and prompts vary in the demands (e.g., Gebril, 2009; Schoonen, 2005; Swartz et
al., 1999; see below for details). Minimizing these variations that are not relevant to the
ultimate construct (i.e., construct irrelevant variance or measurement error) is key to precise
evaluation of writing in order to generalize writing scores into the proficiency we infer —
writing proficiency (Schoonen, 2012). To this end, it is imperative to have an accurate
understanding of the amount of variation attributable to various sources in writing scores
such as true individual differences, and differences due to raters and tasks. Thus, the goal of
the present study was to expand our understanding about writing evaluation by examining
the extent to which various factors such as raters and tasks influence the reliability of writing
scores for widely used writing evaluation methods for elementary grade students, and
examining the optimal number of raters and tasks needed for consistent results in writing
scores.

Writing proficiency is defined and evaluated in multiple ways for different purposes.
Consequently, various approaches have been used to evaluate developing writers’
proficiency, including holistic scoring, productivity, and curriculum-based measurement
(CBM) writing, and these have been included in the present study. Holistic scoring is widely
used in research for developing writers (Espin, De La Paz, Scierka, & Roelofs, 2005;
Olinghouse, 2008) as well as in national and state assessment including NAEP writing and
high-stakes state writing tests. In holistic scoring, a single score is assigned to a child’s
written composition after considering multiple aspects such as quality of ideas, organization,
spelling and writing conventions. Writing productivity (also called fluency in some studies)
is the amount of writing, and has been frequently examined in studies with elementary grade
children. Although amount of writing itself is not the end goal of writing, productivity is an
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important aspect particularly for developing writers because children in elementary grades
are still developing language and literacy skills (e.g., transcription) that constrain their
writing skills, and a certain amount of writing is required to achieve quality. Writing
productivity has been consistently shown to be associated with writing quality (Abbott &
Berninger, 1993; Graham et al., 1997; Kim, Al Otaiba, Wanzek, & Gatlin, 2015;
Olinghouse, 2008), and writing productivity indicators typically include the total number of
words, ideas, and sentences (Abbott & Berninger, 1993; Kim et al., 2011, 2014, 2015;
Puranik, Lombardino, & Altmann, 2007; Wagner et al., 2011).

Third, the CBM (curriculum-based measurement) writing scoring procedures have also been
used as a means of screening and progress monitoring for developing writers including
students in elementary and middle schools (Coker & Ritchey, 2010; Gansle, Noell,
VanDerHeyden, Naquin, & Slider, 2002; Gansle et al., 2004; Jewell & Malacki, 2005;
Lembke, Deno, & Hall, 2003; McMaster & Campbell, 2008; McMaster, Du, & Pestursdottir,
2009; McMaster et al., 2011). CBM writing scores are purported to provide global indicators
of students” writing performance for developing writers in order to identify students who
need further attention in assessments and instruction (Deno, 1985; Deno, Marston, &
Mirkin, 1982). CBM writing scores include number of words written, correct word
sequences (“any two adjacent, correctly spelled words that are acceptable within the context
of the sample,” McMaster & Espin, 2007, p. 70), incorrect word sequences, and incorrect
words (see below for details; Graham et al., 2011; McMaster & Espin, 2007). These various
scores capture different aspects. Correct and incorrect word sequences capture not only
transcription skills and knowledge of writing conventions (i.e., capitalization and spelling)
but also oral language skills such as grammatical accuracy (i.e., students’ ability to generate
words that are meaningful and grammatically correct in context). Incorrect words reflect
students’ ability in spelling and punctuation. Studies have demonstrated reliability and
validity for CBM writing scores (Coker & Ritchey, 2010; Gansle et al., 2002, Jewell &
Malacki, 2005; Kim et al., 2015; Lembke et al., 2003; McMaster et al., 2009; McMaster et
al., 2011). A recent study has shown that CBM writing, using derived scores such as correct
minus incorrect word sequences, is closely associated with writing quality but a dissociable
construct (Kim et al., 2015).

Reliability of Scores in Writing Evaluation

Establishing reliability is particularly challenging in writing evaluation as multiple factors
are likely to influence scores (Bouwer et al., 2015). In holistic scoring, students’ written
composition is evaluated based on an a priori established rubric, yet even very carefully
prepared rubrics are open to some interpretation. For instance, one aspect to consider in the
NAEP writing evaluation is the extent of story or idea development (NCES, 1999). Out of
the possible scale of 1 to 6, a score of 5 is described as “tell(ing) a clear story with some
development, including some relevant descriptive details.” A score of 4, on the other hand,
“tells a story with little development; has few details.” Then, raters have to determine what a
“clear” story is, and what “some” vs. “little” development means in order to differentiate a
score of 4 from 5. In addition, because multiple aspects are considered in holistic scoring,
raters might vary in extent to which different aspects (e.g., content and idea development, vs.
spelling and writing conventions) are deemed to be important in determining the score.
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Therefore, differences among raters, even with training, are likely to influence the student’s
score to some extent, and consequently, students’ writing scores would vary as a function of
who rates their writing. Indeed, studies have consistently shown that raters vary in terms of
leniency or rigor of applying a scoring rubric and their views on importance of various
aspects (Cumming, Kantor, & Powers, 2002; Eckes, 2008; Kondo-Brown, 2002), and this
variation among raters contributes to inconsistency in writing scores (i.e., measurement
error).

The rater effect appears to vary with the specific traits being evaluated (e.g., content and
organization vs. spelling) and scoring procedures (holistic and counting number of words).
For instance, in Lane and Saber’s (1989) study, eight raters scored written compositions of
15 students in Grades 3 to 8 on four dimensions: ideas, development and organization,
sentence structure, and mechanics. Scores were on a scale from 1 to 7. Their results revealed
that approximately 12% of the variance in writing was attributable to person by rater
interaction. Approximately 6% of variance in writing scores was attributed to various traits
or dimensions such as ideas and mechanics (Lane & Saber, 1989). In another study with
developing writers, Swartz et al. (1999) examined 20 written samples from middle school
students on the following dimensions of writing used in the TOWL-2 (Test of Written
Language — 2"d Edition): thematic maturity, contextual vocabulary, syntactic maturity,
contextual spelling, and contextual style. They found a large rater effect (33% of variance) in
thematic maturity (the number of ideas represented in writing and a small rater effect (3% of
variance) in vocabulary use (the number of words with seven or more letters). Although in
both dimensions — thematic maturity and vocabulary use — the rater was asked to count,
which might appear to be less vulnerable to measurement error than rating, there was a large
difference in terms of inconsistency in scoring. The large rater effect in thematic maturity is
concerning because thematic maturity is often considered an important aspect of writing
quality (Hammill & Larsen, 1996; Kim et al., 2015; Olinghouse & Graham, 2009; Wagner et
al., 2011). Moreover, when teachers evaluated elementary grade children’s writing on
various dimensions, even after 3 hours of training, inter-rater reliability was low with only
about 53% to 59% of writing samples receiving the same score by different raters. In
contrast, CBM writing scores, which was rated by graduate students (amount of training
unspecified), had higher inter-rater reliability, ranging from approximately 82% to 98%
(Gansle, VanDerHeyden, Noell, Resetar, & Williams, 2006).

The picture becomes more complex as writing scores are influenced by different tasks
(Cooper, 1984; Gebril, 2009; Huot, 1990; Lane & Sabers, 1989; Schoonen, 2005; Swartz et
al., 1999). A substantial amount of variation in writers’ scores has been attributed to the
interaction between person (writer) and task such that individuals’ writing scores vary
largely as a function of tasks. Approximately 21% to 53% of variance in various writing
scores has been attributed to person by task interaction for children in Grade 6 (Schoonen,
2005) and approximately 21 and 22% for college students writing in second or foreign
language (L2; Gebril, 2009). The task effect may be due to the writer’s background
knowledge in relation to the task. These results indicate that using a single task would not
yield reliable information about students’ writing skill (Graham, Harris, & Hiebert, 2011).
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Finally, narrative and expository genres differ in terms of children’s skills, experiences, and
familiarity (Bouwer et al., 2015; Olinghouse, Santangelo, & Wilson, 2012). Many
elementary grade children are more familiar with narrative texts than informational/
expository texts (Duke, 2014; Duke & Roberts, 2010). Children’s performance on writing
varies as a function of genre and therefore, children’s performance on one genre cannot
necessarily be generalized to another (see Graham, et al., 2011; Olinghouse et al., 2012).
Instructionally, in the US where the present study was conducted, narrative and expository
genres are typically taught somewhat separately. Narrative genres are typically introduced
earlier and taught more frequently in primary grades. Standards in writing, such as the
widely used Common Core State Standards, also specify goals for each genre. Therefore,
although both narrative and expository writing are part of an overall writing skill, it is
important to examine whether factors influencing students’ writing scores vary as a function
of genre.

Generalizability Theory

The present study used generalizability theory (GT) to address the primary research question
about amount of variance attributable to different factors or facets such as raters and tasks.
GT partitions variance into multiple sources of error variance (called facets), and
interactions among these sources simultaneously as well as true variance among individuals
(Shavelson & Webb, 1991, 2005). In contrast, in the classical test theory, variance of
observed scores are partitioned to two estimates — true score variance and error variance —,
and only one type of error variance is captured at a time (e.g., rater; Swartz et al., 1999).
Another important aspect of GT is that it allows examination of reliability of decision
studies (also called Decision or D studies) to use the variance components in the GT to
inform measurement features that can help minimize the measurement error (Bachman,
2004; Cronbach et al., 1972). Partitioned variance can be used to estimate how to minimize
the effect of error variance for different purposes such as making relative or absolute
decisions about students (i.e., rank ordering students based on writing performance or
deciding whether students’ writing meets a particular criterion level of performance). For
instance, decision study results inform researchers and educators about how many raters or
tasks are necessary to reach a certain level of reliability for either relative or absolute
decisions.

Despite accumulating evidence about factors related to the reliability of writing scores,
overall there is particularly limited research base about factors influencing the reliability of
writing scores and the extent of their influences for beginning writers. Many previous
studies were conducted with college students or adult learners in English as a second or
foreign language contexts (e.g., Barkaoui, 2007; Cumming et al., 2002; Gebril, 2009; East,
2009; Weigle, 1998) or in languages other than English (e.g., Bouwer et al., 2015; Eckes,
2008; Kondo-Brown, 2002; Kuiken & Vedder, 2014; Schoonen, 2005). The few existing
studies with beginning writers in English had small sample sizes (e.g., 20 writing samples in
Swartz et al., 1999; 15 children in Lane & Saber, 1989). Importantly, although holistic,
productivity, and CBM writing scores are widely used for various purposes and contexts for
developing writers, they have not been examined for score reliability. This is an important
gap in the literature, given the recognized importance of writing in elementary grades (e.g.,
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Common Core State Standards), and inclusion of writing in the high stakes assessment in the
elementary grades.

Understanding factors influencing the reliability of writing scores for children in elementary
grades has an important implication in various contexts. In a high stakes context (e.g., state
level writing proficiency test), unreliable assessment would have an important consequence
by incorrectly identifying children who meet or do not meet required proficiency levels. The
reliability of writing scores is also important in the instructional or classroom context, a
relatively low stakes context. Given high stakes writing tests in Grade 4 in many states as
well as explicit elaboration of benchmark on writing skills in the Common Core State
Standards or similar standards, writing has received increased attention in instruction
particularly in Grades 3 and 4. Thus, teacher decisions on students’ writing score have
implications because those scores are used to determine who is eligible for additional or
more intensive instruction as well as determining students’ disability status in writing.

Our goal in the present study was to examine the extent to which multiple factors such as
raters and tasks influence writing scores in narrative and expository genres when using
widely used evaluation approaches (i.e., holistic, productivity, and CBM writing) and how
many raters and tasks were needed to reliably evaluate writing skill in these approaches for
children in Grades 3 and 4. This question was addressed using a generalizability theory
approach which allows disentangling multiple sources of error, and interactions among these
sources. Among several sources of variation, the raters and tasks were examined based on
findings from previous studies.

Our study adds uniquely to the literature in several ways. First, we examined multiple
approaches to writing evaluation that are widely used in research and high-stakes testing for
children in elementary grades, including holistic scoring, productivity indicators, and
curriculum-based measurement (CBM) writing scores. These various approaches tend to be
used for different purposes (i.e., holistic scoring in high-stakes context and research;
productivity in research, and CBM in schools and research). Therefore, an understanding
about the extent to which multiple sources of measurement error are manifested in these
widely used writing evaluation approaches would be informative for writing evaluation for
various stakeholders, including teachers, researchers, and policy makers. Although
productivity and CBM writing scores might appear to be straightforward as counting certain
targets, in fact, there are some aspects that raters have to consider (e.g., determining
grammaticality; see below for details), and therefore, the rater aspect might contribute some
variance in these scoring approaches. In addition, the extent to which the task facet
contributes to the variance in the productivity and CBM writing scores would be
informative, given its wide use in research and school setting. Second, we examined the
effects of tasks and raters in both narrative and expository genres because students’
performances on different genres are only moderately correlated (Graham et al., 2011,
Olinghouse et al., 2012).

Finally, if multiple factors such as raters and tasks do influence students’ writing scores, then
it is crucial to determine how many raters and tasks are needed to reduce inconsistency (i.e.,
measurement error) to reach an acceptable level of reliability. Information about the optimal
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number of raters and tasks for acceptable or desirable reliabilities for different purposes is
important for informing practices and for resource allocations (Schoonen, 2005). Therefore,
we examined the effect of increasing the number of raters and tasks on measurement error
for relative and absolute decisions. In relative decisions, the focus is on rank ordering
persons according to performance levels as in normed and standardized writing tasks
whereas in absolute decisions the absolute level of performance is the primary focus (i.e.,
meeting a prespecified target proficiency level as in ‘criterion-referenced” assessment and
classifying students into specified groups [Swartz et al., 1999]). In the present study, .90
and .80 were set as the acceptable criterion reliabilities to examine how many raters and
tasks are needed. The high .90 criterion was based on Nunnally (1967) and DeVellis (1991),
and was based on the fact that the consequence of absolute decisions are critical and severe
in a high-stakes state assessment context (e.g., holistic scoring used in the high stakes
contexts). Furthermore, an alternative criterion reliability of .80 was examined because this
is more practically feasible in many settings including research and classrooms.

Present Study

The overall goal of the present study was to examine the effect of raters and writing tasks on
the reliability of writing scores in widely used scoring procedures in various contexts (i.e.,
holistic scoring used in high-stakes context, productivity, and CBM scoring in classrooms)
for children in Grades 3 and 4. The following were specific research questions:

1 What percentage of total score variance in holistic, productivity, and CBM
writing scores is attributed to persons (i.e., students), raters, and tasks? How does
the percentages vary across writing evaluation methods (holistic, productivity,
and CBM writing)? How do the percentages vary in narrative and expository
genres?

2. What is the effect of increasing the number of raters and tasks on score reliability
for relative and absolute decisions? How many raters and tasks are needed to
reach the reliabilities of .90 or .80?

We hypothesized that most of variance would be attributable to child’s ability. However,
rater and task effects were expected given consistent findings of these factors in prior studies
with older students. We did not have a hypothesis about the specific number of raters and
tasks needed for reliabilities of .90 and .80 other than the hypothesis that the number would
vary depending on the evaluation approach. It should be noted that the goal of the present
study was not to examine reliability or validity of the assessments used in the study (e.g.,
TOWL-4). Instead, we aimed to investigate the extent to which raters and tasks contribute to
accuracy of writing scores when using various scoring approaches that are widely used in
high stakes and low stakes contexts for children in elementary schools (i.e., holistic scoring,
productivity, and CBM writing). Also note that these three evaluation methods do not
necessarily represent constructs. For instance, total number of words is widely used both as
productivity and CBM writing. In terms of dimensionality, total number of words was best
described as a productivity measure — a related but dissociable construct from other derived
CBM scores (e.g., correct word sequences minus incorrect word sequences; see Kim et al.,
2015). However, in the field of writing research and practice in the classrooms, total number
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of words is typically included as part of CBM writing scores. Although the construct or
dimensionality question is important (see Kim et al., 2014, 2015; Puranik, Lombardino, &
Altmann, 2008; Wagner et al., 2011), it was beyond the scope of the present study. Instead,
the goal of the present study was to evaluate reliability of various writing evaluation methods
as they are used in research and practice.

Data were collected from 211 children (102 boys) in Grades 3 (7= 86) and 4 (n= 125).
These children were drawn from 68 classrooms in 18 schools in a mid-sized city in the
southeastern part of the United States. These children were part of a larger longitudinal
study of children’s literacy development (see Author et al., 2014). The participating schools
varied largely in terms of socio-economic status of children they served. Mean ages were
8.23 (SD=.36) and 9.22 (5D = .32) for children in Grades 3 and 4, respectively.
Approximately 42% of the children were Caucasians, and 43% African Americans, and the
rest were multiracial or other racial minority (e.g., Asian). Approximately 68% of the
children were eligible for free and reduced lunch, a proxy for low socioeconomic status, and
10% of the children were receiving special education services, most under the label of
learning disabilities or language impairment. The schools used a district developed writers’
workshop approach for their writing curriculum, which included the process of prewriting,
drafting, teacher-student conference, revising, editing, and publication.

Three tasks were used for the narrative and expository genres, respectively, with a total of
six tasks. The narrative tasks included the Test of Written Language-4™ edition (TOWL-4;
Hammill & Larsen, 2009) as well as two experimental tasks (Magic Castle and One Day).
For the story composition subtest of the TOWL-4, students heard or were read a story
accompanying a full color picture read aloud by the assessor. Then, students were presented
with another picture and instructed to write a story that goes with the picture. The Magic
Castle task was adapted from the 1998 NAEP narrative task for Grade 4. In this task, the
students were provided with the beginning of a story about a child who discovers a castle
that has appeared overnight. The students were then told to write a story about who the child
meets and what happens inside the castle. The One Day task (“One day when | got home
from school...”) has been used in previous studies (Kim et al., 2013, 2014; McMaster, Du,
& Pestursdottir, 2009; McMaster et al., 2011) and required the student to write a story about
something unusual or interesting that happened to them. Previous studies have reported
reliabilities using the experimental tasks ranging from .82 to .99 (Kim et al., 2015). For the
TOWL-4, test-retest reliability was reported to be .70 (Hammill & Larsen, 2009).

Three expository tasks included the essay composition subtask of the Wechsler Individual
Achievement Test-3"d edition (WIAT-3; Wechsler, 2009) as well as two experimental tasks
(Librarian and Pet). In the WIAT-3 essay composition task, students were asked to write
about their favorite game and include three reasons why they like it. The Librarian and Pet
tasks were adapted from the NAEP Grade 4 tasks. For the Librarian essay task, students
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were told to imagine that their favorite book is missing from the library. Their task was to
write a letter to the school librarian asking her to buy the book again. For the Pet task,
students were instructed to write a letter to their parents explaining what animal they would
like to have as a pet and why that animal would make a good pet (Wagner et al., 2011).
Reliability using these tasks has been reported to range from .82 to .89 (Kim et al., 2015;
Wagner et al., 2011). For the WIAT-3 essay composition task (i.e., game task), test-retest
reliabilities were reported to range from .86 to .87 (Wechsler, 2009).

Data collection—Data were collected in the fall (September and October) by trained
research assistants. Children were assessed in groups of 6-8 students in three sessions.
Following standard procedures, children had 15 minutes! to write in each writing task and
all were administered with paper and pencil. Children were given two writing tasks at a time,
one narrative and one expository each week for a total of 3 weeks. TOWL-4 writing
(narrative) and WIAT-3 writing (expository) were administered in Week 1; Pet (expository)
and One Day (narrative) tasks were administered in Week 2; and Magic Castle (narrative)
and Librarian (expository) tasks were administered in Week 3.

Scoring procedure—Three different types of evaluation were conducted: holistic scoring,
productivity indicators, and CBM writing scoring. In the holistic scoring, raters assigned a
single score on a scale of 0 to 6 while taking into account several aspects such as ideas,
organization, language use, and writing conventions (e.g., spelling and punctuation). Scoring
guidelines were adapted from the publicly available Florida Comprehensive Assessment Test
(FCAT) and NAEP scoring guidelines for Grade 4. For a score of 6, the student’s
composition had fully developed ideas with sufficient supporting details and clear
organization, and appropriate and skilled language used with few spelling and punctuation
errors. A score of 0 was assighed when the composition was simply a rewording of the task
or the response was not related to the task at all, or the composition was illegible. Although
the scoring guide had a score of 0 to 6, none of the writing samples received a score of 6
(see Table 2) and a score of 0 was rare (fewer than 6 students).

In order to capture productivity in writing, the number of sentences and ideas were counted
by raters (see Kim et al., 2011, 2013, 2014; Puranik, Lombardino, & Altmann, 2008;
Wagner et al., 2011). For the number of sentences, if periods were missing in students’
compositions but contextually and linguistically a complete sentence, it was counted as a
sentence. The number of ideas was a total number of propositions, which were defined as
predicate and argument. For example, “I ate breakfast and went to school” was counted as
two ideas.

The CBM scoring included the number of words written, correct word sequences, incorrect
word sequences, and incorrect words (Coker & Ritchey, 2010; Lembke, Deno, & Hall, 2003;

Lchildren were given 15 minutes based on our experiences with elementary grade children. CBM writing assessments (e.g., writing
tasks) typically have shorter assessment times (e.g., 3 minutes). This does not present a validity issue in the present study because the
purpose of our study was examining reliability of various evaluation approaches including CBM writing indicators, not a particular
CBM writing test (e.g., picture task) per se.
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McMaster, Du, & Pétursddttir, 2009; McMaster et al., 2011; see Graham et al., 2011, and
McMaster & Espin, 2007, for reviews). The number of words written is a total number of
words in the composition. Note that although number of words written is often part of CBM
writing scores, it is not unique to the CBM scoring and has been widely used as a writing
productivity indicator (Abbott & Berninger, 1993; Kim et al., 2011, 2014; Puranik et al.,
2007; Wagner et al., 2011). In the present study, we report it under the CBM writing scores.
Correct word sequences refers to two adjacent words that are grammatically correct and
spelled correctly and the incorrect word sequences refers to any two adjacent words that are
incorrect (McMaster & Espin, 2007). Incorrect words were any words that were spelled
incorrectly resulting in a nonword (e.g., favrit for favorite) and words in which the first letter
should have been capitalized, but was not.

Raters used a copy of students’ original handwritten compositions without corrected spelling
and punctuations and without student identification information. The use of original
handwritten composition was important, particularly for CBM writing scores because
punctuations such as capitalization are taken into consideration for scoring.

Rater Training Procedure—Due to practical reasons of coding a large number of writing
compositions (approximately 1200 compositions) in a reasonable time, raters were nested in
some scoring types. In other words, different pairs of raters conducted different types of
scoring (i.e., two raters in each type of scoring such as holistic scoring versus productivity
and CBM writing). Note, however, the lead rater in productivity scoring and CBM scoring
were the same. Therefore, a total of five raters were involved in three types of scoring (i.e.,
Raters 1 and 2 for holistic scoring; Raters 3 and 4 for productivity; and Raters 3 and 5 for
CBM writing). All the raters were females. The holistic scoring was conducted by two
raters, a graduate student in special education and an individual with an undergraduate
degree in French. Both raters had experience working with children in terms of
administering assessments and teaching children in a literacy intervention. The first author
trained the two raters in an initial 3-hour meeting in which the scoring manual was reviewed
and discussed, and some sample compositions on one task were scored together. Children’s
writing samples from previous studies as well as publicly available scored writing anchor
samples for FCAT and NAEP were utilized in the initial training. The two raters then
independently rated 10 writing samples on a task, and reconvened with the first author to
share the scores, discuss and refine the manual, and resolve differences in scores. This
subsequent meeting was conducted separately for the narrative and expository tasks. The
unique meeting for each task was done to ensure the scoring guidelines were consistently
applied to all the six writing tasks. Total time spent on discussion, excluding raters’
independent scoring of practice samples, across all the tasks for holistic scoring was 14
hours (3 hour initial meeting which included examples of 1 narrative task; 1 hour meeting
for each task to discuss independent practice samples; 1 hour meeting for each task about
applying the rubric consistently for each of five tasks = 3+6+5).

For the productivity scoring, two graduate students (one in school psychology and the other
special education) conducted scoring. The student in school psychology had extensive
experience with student assessment and scoring, including writing. The first author had an
initial two-hour training to describe and discuss the scoring manual and procedures, and
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practice scoring. Then, the raters independently scored 10 children’s writing samples from a
previous study and met with the first author in a subsequent meeting to clarify scoring
manual, and discuss scores and discrepancies in scores. A total of 5 hours were spent in
training and discussion.

For the CBM scoring, two graduate students (the one in school psychology and the other in
communication disorders) conducted scoring. The graduate student in school psychology
had an extensive training and experience in CBM scoring in previous studies and therefore
trained the other graduate student. The two raters met initially for approximately 2 hours in
which training and discussion of the scoring manual and procedures took place. Next, the
two raters each scored 20 practice pieces and later met to discuss discrepancies and resolve
differences in scores. A total of 5 hours were spent in training and discussion in CBM
scoring. As noted above, given that different pairs of raters conducted different types of
scoring, caution needs to be taken in directly comparing rater effects across different writing
evaluation methods.

Note that in a study examining factors influencing reliability, there is no a priori reliability to
be met before raters proceed to code writing samples because the goal is to investigate how
much variance is attributable to raters, given a specific amount of training. In typical studies
of writing, reliability (i.e., inter-rater reliability) is established before raters evaluate
children’s written compositions independently. However, this would not permit researchers
to achieve the goal of the present study—examining reliability attributable to various sources
given the amount of training—if a certain level of reliability is already established (see
previous work on generalizability theory). Previous studies varied largely in terms of amount
of training provided to raters, ranging from 3 hours (Kondo-Brown, 2002) to 6 hours (Swartz
etal., 1999). Importantly, many studies did not report the amount of training (Gebril, 2009;
Knoch, 2009; Lane & Sabers, 1989; Schoonen, 2005, 2012; Stuhlmann et al., 1999; Tillema,
van den Bergh, Rijlaarsdam, & Sanders, 2012; van den Bergh, De Maeyer, van Weijen, &
Tillema, 2012). In other studies (e.g., Lane & Saber, 1989), raters were only provided with
written scoring guidelines, anchor essays, and practice essays with expert rater’s scores
without a formal training.

Generally, the amount of training would vary for different evaluation methods to reflect
varying nature of demand to conduct evaluation. For instance, holistic scoring typically is
more open to variation in how raters interpret rubrics than productivity (e.g., counting the
number of sentences), and therefore, typically requires greater amount of training. In the
present study, the amount of training described above represents when raters expressed their
clarity about how to evaluate students’ writing in a given scoring approach.

Data Analysis

The primary data analytic strategy was the generalizability theory (GT), using variance
analytic techniques (Cronbach, Gleser, Nanda, & Rajaratnum, 1972; Shavelson & Webb,
1991; Shavelson, Webb, & Rowley, 1989). The present study had a two facet? fully crossed
design (task x rater) with the following equation: o (Xpy) = o?() + (1) + (1) + &2 (pt) +

2Facets are measurement features or sources of variation such as person, rater, and task.
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oZ(pr) + o2(tr) + o?(ptr). A GT macro developed by Mushquash and O’Connor (2006) for
use in SPSS was used to estimate the proportion of variance in these scores are attributable
to true differences among persons, and error in measurements that may be due to raters, task,
the interaction of rater and task, and random error (see the equation above). Missing data
were handled by the use of full-information maximum likelihood when estimating the
variance components, and persons, rater, and tasks were treated as random factors in this
model.

Table 1 shows the descriptive statistics in different genres and tasks by raters and evaluation
types. The following were the number of students’ written compositions available per
prompt: TOWL (7= 209), Castle (n=198), One day (n7= 200), WIAT (n= 208), Librarian
(n=197), and Pet (7= 202). Missing data were due to student absences on the day of
assessment. Mean scores in the holistic rating ranged from 1.78 to 2.47 with ssufficient
variation around the means. These mean scores are somewhat low, given that the range was
from 0 to 6. This might be attributed to two facts: (1) the holistic rating was adapted from
state and national assessments for Grade 4 students while the sample consisted of children in
Grades 3 and 4; and (2) many of the participating students (approximately 68%) were from
low socioeconomic families. We adapted Grade 4 rubric for state and national level
assessment because that at the time of the study, the state-level high stakes writing rubric for
Grade 4 was used in the elementary schools. Furthermore, studies have consistently shown
that students from low SES backgrounds have lower writing skills (e.g., Applebee & Langer,
2006; National Center for Education Statistics, 2012). Students, on average, wrote
approximately 87 to 111 words, 8 to 11 sentences, and 12 to 17 ideas. Although there was
variation across tasks within each genre, students, on average, tended to write more in the
narrative tasks than in the expository tasks.

Research Question 1: Variance of Scores (holistic, productivity, and CBM writing)
Attributed to Persons, Raters, and Tasks

Tables 2, 3, and 4 show variance components in holistic, productivity, and CBM writing
scores in narrative and expository genres, respectively. As shown in Table 2, the Person
explained largest amounts of variance in holistic scores in both narrative and expository
genres. The amount of variance was similar in narrative and expository tasks (54% and 52%
in narrative and expository tasks, respectively). These results indicate that true individual
differences among children explain the largest amount of variability in narrative and
expository writing scores when using holistic rating scores. The second largest component
was the Person x Task interaction with similar amounts of variance, 30.44% and 28.61% of
variance explained in narrative and expository tasks. These results indicate that rank
ordering of children differed to a large extent by task. The residual variance explained the
third largest amount with 10.78% and 12.62% in narrative and expository tasks, respectively.
Other components such as Task, Rater, or Rater x Task explained only a small or minimal
amount of variance.
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Similar patterns were observed in the productivity (Table 3) and CBM scores (Table 4). For
the productivity indicators, the largest amount of variance was attributable to Person (48 to
56%), followed by the interaction between Person and Task (43 to 48%). Similarly, the
largest component in the CBM scoring was Person, explaining approximately 51 to 69% of
total variance. The second largest component was the Person x Task interaction, explaining
31 to 45% of variance in children’s writing score. Variability due to Rater, Person x Rater, or
residual variance was very small or minimal in all the productivity and CBM writing scores
(see Table 4).

Research Question 2: Effect of Number of Raters and Tasks on Reliability

Tables 2, 3, and 4 also display amount of error variance, and generalizability and phi
coefficients from a series of decision studies. The generalizability coefficient is relevant to
relative decisions, and is the ratio of universe score variance to the universe score variance
and the relative error variance (Brennan, 2001). The phi coefficient is relevant to absolute
decisions, and is the ratio of universe score variance to the universe score variance and the
absolute error variance. When interpreting these results, it should be kept in mind that
generalizability coefficients reported in Tables 2, 3, and 4 are based on the current study
design of 2 raters and 3 writing tasks (tasks) in each genre, and the described amount of
training of raters.

In holistic scores, the generalizability coefficient was .82 in the narrative tasks, and .81 in
the expository tasks. The phi coefficient was .80 and .79 in the narrative and expository
tasks, respectively. The generalizability coefficients for the productivity indicators ranged
from .75 to .79 whereas phi coefficients ranged from .74 to .79. The generalizability and phi
coefficients for CBM writing scores ranged from .76 in the number of incorrect words of
expository tasks to .87 in correct word sequences of narrative tasks. The finding that phi
coefficients were lower than generalizability coefficients is in line with other studies (e.g.,
Gebril, 2009; Schoonen, 2005). Recall that generalizability coefficients are for relative
decisions and phi coefficients are for absolute decisions. Therefore, relative decisions (i.e.,
rank-ordering children) are more relevant to standardized and normed tasks where the
primary goal is to compare a student’s performance to that of the norm sample. Absolute
decisions are relevant to dichotomous, criterion-referenced decisions such as classifying
children as proficient and not proficient, as in high-stakes testing or determining which
students require supplementary writing instruction in the classroom contexts.

In order to examine the effect of increasing the number of tasks and raters on score
reliability, decision studies were conducted. To reach the criterion reliability of .90, when
using holistic scoring, a minimum of 2 raters and 6 tasks were needed for relative decisions,
and 2 raters and 7 tasks or 4 raters and 6 tasks were needed for absolute decisions in the
narrative genre. In the expository genre, a minimum of 2 raters and 6 tasks were needed for
relative decisions, and 3 raters and 7 tasks were needed in the expository genre. For
productivity scores, at least 1 rater and 7 tasks were needed for relative and absolute
decisions in the narrative genre whereas greater than 7 raters and 7 tasks were needed in the
expository genre. When using CBM scores, a minimum of 1 rater and 6 tasks are needed in
both genres for the total number of words. For the correct word sequences, 1 rater and 4
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tasks were needed for both relative and absolute decisions in the narrative genre whereas in
the expository genre, a minimum of 1 rater and 5 tasks were needed for relative decisions,
and 1 rater and 6 tasks were needed for absolute decisions. Somewhat similar patterns were
observed for the incorrect word sequences and incorrect words.

To reach the criterion of .80 reliability, in holistic scoring, a single rater and 3 to 4 tasks
were necessary, depending on the narrative versus expository, and types of decisions. In
productivity scoring, 4 tasks were required with a single rater. Similar patterns were
observed for different outcomes for CBM writing scores, ranging from 2—4 tasks with a
single rater.

Figures 1 and 2 illustrate results of holistic scoring and the number of sentences outcome
(productivity scoring), respectively. Results of CBM scores are not illustrated with a figure
because of its highly similar pattern to Figure 2. These figures illustrate a large effect of
tasks and a minimal effect of raters on score reliability. It is clear that increasing the number
of tasks (x axis) had a large return in score reliability.

Discussion

In this study, we examined the extent to which raters and tasks influence the reliability of
various methods of writing evaluation (i.e., holistic, productivity, and CBM writing) in both
narrative and expository genres, and the effect of increasing raters and tasks on reliability for
relative and absolute decisions for children in Grades 3 and 4. For the latter question,
criterion reliabilities were set at .90 and .80.

Overall, the largest amount of variance was attributable to true variance among individuals,
explaining 48% to 69% of total variance. However, a large person by task effect was also
found, suggesting that children’s writing scores varied by tasks to a large extent, explaining
29% to 48% of variance. This was true across narrative and expository genres, and various
evaluation methods including holistic scoring, productivity indicators such as number of
sentences and number of ideas, and CBM writing scores such as correct word sequences,
incorrect word sequences, and incorrect words. The large task effect was also evident in the
decision studies, and increasing the number of tasks had a substantial effect on improving
reliability estimates. To reach a desirable level of reliability of .90, a large number of tasks
were needed for all the scoring types although some variation existed among evaluative
methods. For instance, in holistic scoring, a minimum of 6 tasks and 4 raters and, or 7 tasks
and 2 raters were needed for absolute decisions in the narrative genre. In addition, a
minimum of 4-6 tasks was needed for correct word sequences of CBM scoring for both
relative and absolute decisions. When the criterion reliability was .80, approximately 2—4
tasks were required with a single rater. The large task effect is line with relatively weak to
moderate correlations in children’s performance on various writing tasks (see Graham et al.,
2011). One source of a large task effect is likely to be variation in background knowledge,
which is needed to generate ideas on topics in the tasks (Bereiter & Scardamalia, 1987). The
tasks used in the present study were from normed and standardized tasks as well as those
used in previous research studies, and the tasks were not deemed to rely heavily on
children’s background knowledge. For instance, the narrative tasks (i.e., TOWL-4, Magic
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castle, One day) involved experiences that children are likely to have in daily interactions.
Similarly, topic areas in the expository tasks were expected to be familiar to children such as
favorite game, requesting a book to the librarian, and a pet. Nonetheless, children are likely
to vary in the extent of richness in experiences related to these topic areas as well as the
extent to which they can utilize this background knowledge in writing. The large task effect
is consistent with a previous study with older children in Grade 6 (e.g., Schoonen, 2005),
and highlights the importance of including multiple tasks in writing assessment across
different evaluation methods.

In contrast to the task effect, the rater effect was minimal in all the different evaluative
methods. This minimal effect of rater is divergent from previous studies (e.g., Schoonen,
2005; Swartz et al., 1999). As noted above, previous studies have reported mixed findings
about a rater effect, some reporting a relatively small effect whereas others report a large
effect (e.g., 3-33%). We believe that one important difference between the present study and
previous studies is the amount of training raters received, which consisted of an initial
training, independent practice, followed by subsequent meetings. In particular, for holistic
scoring, a subsequent meeting occurred for each task to ensure consistency of application of
the rubric to different writing tasks. Overall, a total of 24 hours were spent on training of
holistic scoring, productivity, and CBM writing. As noted earlier, previous studies either
reported a small amount of training (3—-6 hours on 4-5 dimensions) or did not report amount
of training (e.g., Kondo-Brown, 2002; Swartz et al., 1999). The amount of training is an
important factor to consider because training does increase the reliability of writing scores
(Stuhlmann et al., 1999; Weigle, 1998). Therefore, the rater effect is likely to be larger when
raters do not receive rigorous training on writing evaluation. A future study is needed to
investigate the effect of rigor of training on reliability for different evaluation methods and to
reveal the amount of training needed for evaluators of various backgrounds (e.g., teachers) to
achieve adequate levels of reliability.

These findings, in conjunction with those from previous studies, offer important implications
for writing assessments at various levels — state level high-stakes assessments as well as
educators (e.g., teachers and school psychologists) working directly with children and
involved in writing evaluation. It is not uncommon that a child’s written composition is
scored by a single rater, even in high-stakes testing. Although the rater effect was minimal in
the present study, we believe that it was primarily due to rigorous training consisting of 24
hours and the training emphasized the need to adhere to the rubric. Thus, in order to reduce
measurement error attributable to raters, rigorous training as well as multiple raters should
be integral part of writing assessment. Similarly, children’s writing proficiency is often
assessed using few tasks. Even in high stakes contexts (Olinghouse et al., 2012), for children
in elementary grades (typically Grade 4), one task (e.g., Florida in 2013) or two tasks (e.g.,
Massachusetts in 2013) are typically used. Furthermore, many standardized writing
assessments such as WIAT-3, TOWL-4, and WJ-111 Writing Essay, as well as informal
assessments for screening and progress monitoring progress include a single writing task.
However, the present findings indicate that decisions based one or two tasks are not
sufficiently reliable about children’s writing proficiency, particularly when making
important decisions such as state level high-stake testing or making a decision for a student’s
eligibility for special education services for which a high criterion reliability of .90 is
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applied. In these cases, even with rigorous training employed in the present study, a
minimum of 4 raters and 6 tasks, or 2 raters and 7 tasks are needed for making dichotomous
decisions (e.g., meet the proficiency criterion) in the narrative genre. When criterion
reliability was .80, a single rater was sufficient as long as multiple tasks were used and rater
was rigorously trained. Therefore, educators in various contexts (classroom teachers, school
psychologists, and personnel in state education departments) should be aware of the
limitations of using a single task and a single rater in writing assessment, and use multiple
tasks to the extent possible within allowable budget and time constraints.

Limitations, Future Directions, and Conclusion

As is the case with any studies, generalizability of the current findings is limited to the
population similar to the current study characteristics, including the study sample (primary
grade students writing in L1), the specific measures, characteristics of raters, and the nature
of training for scoring. One limitation of the present study was having different raters for
different evaluative methods with an exception of productivity scoring and CBM, primarily
due to practical constraints of rating a large number (approximately 1200) of writing
samples. This prevented us from comparing amount of variance attributed to different
evaluative methods, and it is possible that certain rater pairs may have been more reliable
than others, although the rater effect was close to zero. A future study in which the same
raters examine different evaluative methods should address this limitation. Another way of
extending the present study is by examining the reliability of writing scores for children
across grades or in different phases of writing development. As children develop writing
skills, the complexity and demands of writing change, and therefore, the extent of influences
of various factors (e.g., raters) might also change. Given the extremely limited number of
studies with developing writers with regard to sources of variances and differences in study
design in the few extant studies, we do not have concrete speculations about this hypothesis.
However, it seems plausible that as ideas and sentences become more complex and dense,
the influence of raters might increase in certain evaluative methods such as holistic scoring
as raters’ different tendencies in assigning different weights to various aspects (e.g., idea
development vs. expressive language) may play a greater role in determining scores.

In addition, the order of writing tasks was not counterbalanced such that there was a
potential order effect. A future replication with counterbalanced order of writing tasks is
needed. Finally, it would be informative to examine the rater effect as a function of varying
amount of training, particularly with classroom teachers. The present study was conducted
with a specific amount of training by research team raters who were graduate students
(including future school psychologists and teachers). Research assistants differ from
classroom teachers in many aspects including teaching experiences and subject knowledge.
Furthermore, results on holistic scoring in the present study are based on a total of 14 hours
of training (but 24 hours across the three types of evaluations). One natural corollary is the
effect of varying amount of training on reliability of different writing evaluation methods.
Given that results have highly important practical implications for classroom teachers, a
future study of varying intensity of training with classroom teachers would be informative.
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In summary, the present study suggests that multiple factors contribute to variation in
various writing scores, and therefore should be taken into consideration in writing
evaluations for research and classroom instructional purposes. The present findings
underscore a need to use multiple tasks to evaluate students’ writing skills reliably.
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Figure 1.

1d. Phi coefficient in expository genre

Generalizability and phi coefficients of holistic scores as a function of raters and tasks: Y
axis represents reliability; X axis represents number of tasks; lines represent number of
raters from one rater (lowest line) to seven raters (highest line)
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Figure 2.

2d. Phi coefficient of expository genre

Generalizability and phi coefficients of number sentences as a function of raters and tasks: Y
axis represents reliability; X axis represents number of tasks; lines represent number of
raters from one rater to seven raters (lines largely overlap due to small rater effect)
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Estimated percent variance explained in holistic ratings of narrative and expository

writing tasks

Variance Component  Narrative Expository
Person 54.24 51.81
Rater 0 0
Task 4 6
Person x Rater 0 5
Person x Task 30.46 28.57
Rater x Task 1 4
Residual 10.78 12.62
G coefficient

Relative (G) .82 .81

Absolute (Phi) .80 .79

Note: Relative = Relative decision; Absolute = Absolute decision
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Table 3
Estimated percent variance explained in productivity indicator s of narrative and

expository writing tasks

Variance Component

Number of Sentences

Number of Ideas

Narrative Expository Narrative Expository

Person 53 48 56 50
Rater 0 0 1 0
Task 2 25 1 2.9
Person x Rater 0 0 0 0
Person x Task 45 48 43 46
Rater x Task 0 0 0 0
Residual 1.7 1.4 11 .8
G coefficient

Relative (G) 77 75 79 .76

Absolute (Phi) 77 74 79 75

Note: Relative = Relative decision; Absolute = Absolute decision
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