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ABSTRACT

The purpose of this study was to investigate evidence of reliability, criterion validity,
and grade-level differences of curriculum-based measures of writing (CBM-W) with 612
students in grades 1-3. Four scoring procedures (words written, words spelled
correctly, correct word sequences, and correct minus incorrect word sequences) were
used with two CBM-W tasks (picture—word and story prompt) during fall, winter, and
spring of one academic year. A subsample of participants (n = 244) were given a
criterion measure in spring of the academic year. Pearson’s r coefficients were
calculated to determine evidence of alternate form reliability and criterion validity, and a
MANOVA was used to detect significant growth within and across grade levels.
Results indicated that scores on both CBM-W tasks had adequate reliability and
validity coefficients in grades 2-3 and mixed results in grade 1. Significant growth
was detected within and across all grades at each time point on each task.

Implications for research and practice are discussed.


https://doi.org/10.1080/10573569.2019.1689211

Writing is a complex task involving multiple cognitive and linguistic factors
and is critical to students’ academic and vocational success. Students who struggle
with writing during their education typically have fewer postsecondary and
employment opportunities (Graham & Perin, 2007). Despite the importance of
writing proficiency, U.S. students’ writing performance is often unsatisfactory.
Nearly 75% of students in fourth, eighth, and twelfth grades were not proficient in
writing according to the most recent writing data from the National Assessment of
Educational Progress (NAEP; National Center for Education Statistics, 2011).
Writing difficulties or disabilities are often not identified until intermediate grades
when required writing tasks become more complex ( Berninger et al., 2002, 2006);
however, converging empirical evidence supports the benefits of early identification
and early intervention to students struggling with writing in early elementary grades
(McMaster, Kunkel, Shin, Jung, & Lembke, 2018). It is essential to identify students
who are struggling with written language early using reliable and valid assessments
to prevent or lessen the effect of writing difficulties and disabilities.

Conceptual models of writing provide a way to understand what writing
entails. The Simple View of Writing is one such framework designed around core
lower and higher order skills. Developed by Juel, Griffith, and Gough (1986), the
model examined the interaction of two variables, transcription and ideation.
Transcription, the lower order skill, was focused on spelling and handwriting,
drawing on subskills like alphabetic and orthographic knowledge. Ideation, the
higher order skill, was focused on developing ideas to write about and develop
within one’s writing. In later years, Berninger et al. (2002) posited another version
of the Simple View of Writing in an effort to better understand beginning writing.
Their conceptual model was represented as a triangle with transcription and self-
regulatory executive functions (e.g. self-evaluation, goal- setting, and self-
reinforcement) as the base features and text generation (a reconceptualization of
ideation as the oral representation of written language) as the “vertex”
(Berninger et al., 2002, p. 292; Berninger & Amtmann, 2003, p. 349), with all
elements constrained by memory (i.e., short-term, working, and long-term

memory). We use the Simple View of Writing as a theoretical model for our work



reported in this manuscript as it served as the theoretical foundation for our
understanding and refining curriculum-based measures in early writing (CBM-W)
that we report here.

Previous research has shown that using writing measures with evidence of
reliability and validity can have a positive effect on student performance in
spelling and writing when teachers use the measures for screening, monitoring
progress, and making instructional changes (Fuchs, Fuchs, & Hamlett, 1989;
Jung, McMaster, & delMas, 2017). In addition to evidence of reliability and validity,
writing measures should be sensitive to student growth, particularly that of students
with disabilities or learning problems, as they tend to grow at a slower rate and
traditional assessment methods may not adequately capture their learning (Deno,
2003). Additionally, writing assessments must be simple and easy to administer and
score, and assessment results should be easy to understand and clear enough to
facilitate communication among professionals in schools. A measure that has
evidence producing reliable, valid, and usable data is CBM-W (Deno, 1985; Deno,
2003). Researchers have explored CBM-W as an alternative to traditional methods
of writing assessment, such as holistic ratings and rubrics, which tend to be less
reliable and not sensitive to growth for students who struggle with writing
(McMaster & Espin, 2007).

Curriculum-based measurement in writing

Curriculum-based measurement is designed to be a global indicator,
meaning it is an indicator of overall proficiency in an academic area (Fuchs & Deno,
1991). Curriculum-based measurement in writing allows educators to directly
observe and score students’ performance on standard writing tasks to screen for
risk, assess growth, and adjust instruction when progress is insufficient to meet
important benchmarks (Deno, 2003). Research into the reliability and validity
evidence of CBM-W in the early elementary grades has emerged over the last 15
years (McMaster, Ritchey, & Lembke, 2011). Below, we present writing tasks used
in CBM research, and then describe scoring methods for each task.



Curriculum-based measures of writing tasks

The original CBM-W tasks studied by Deno, Mirkin, and Marston (1980)
involved passage-level writing (henceforth referred to as “story prompts”). Story
prompts align with the Simple View of Writing in terms of text generation, or
developing and translating ideas into sentences and para- graphs, and
transcription, or the spelling and handwriting skills required to put words onto
paper. Although self-regulation is not traditionally assessed using CBM-W, it is
inherently part of planning and executing a sentence or story and can be
scaffolded by using different types of CBM-W prompts discussed below. The act
of holding sounds, words, and information in the mind while crafting sentences is
an essential part of the writing task at any level and it may be necessary to consider
the influence of self-regulation on struggling writers’ performance on assessments
(Graham, Harris, & McKeown, 2013; Swanson & Zheng, 2013).

Initial CBM-W research in story prompts involved giving participants 3—5 min
to write a story based on a topic sentence (e.g. “Write about your best day of
school”). Deno and colleagues found that story prompts demonstrated evidence of
criterion validity (r 2= 0.70) for students in third through sixth grade (Deno, Marston,
& Mirkin, 1982; Deno et al., 1980). Later studies found that scores obtained from
story prompts (McMaster, Du, & Petursdottir, 2009; McMaster & Campbell, 2008;
Ritchey & Coker, 2013) generally showed evidence of adequate reliability (r2
2 0.70) and criterion validity (r 22 0.50) were sensitive to grade-level differences
(Ritchey & Coker, 2013) and to growth (McMaster et al., 2009) in first through third
grade.

While evidence supports the use of story prompts to measure writing in
early elementary grades, research into sentence-writing CBM-W tasks was
conducted to more precisely capture beginning writers’ skills. Curriculum-based
measures of writing sentence writing involves writing single sentences in response
to pictures (henceforth referred to as “picture—word prompts”). Like story prompts,
picture—word prompts align with the text-generation and transcription components
of the Simple View of Writing. The act of writing single sentences in a picture—word

task instead of cohesive paragraphs in story prompts enables researchers and



educators to scaffold or support young writers with lower text production skills and
weaker self-regulation as participants are concentrating on producing smaller
pieces of text. In terms of technical adequacy, picture— word has demonstrated
evidence of adequate reliability (r2=0.70) and criterion validity (r2=0.60) in
kindergarten through third grade, suggesting they could be used as indicators of
early writing performance (Coker & Ritchey, 2010; Lembke, Deno, & Hall, 2003;
McMaster, Du, et al. 2011; McMaster et al., 2009; Ritchey & Coker, 2014). Taken
together, research evidence suggests that story prompts and picture—word tasks
demonstrate evidence of technical adequacy to capture early writing performance
in grades K-3. The available scoring methods for these tasks provide additional

information about how to best assess early writing.

Scoring procedures

Scoring procedures typically used with CBM-W are words written (WW),
words spelled correctly (WSC), correct word sequences (CWS; two adjacent
words in a sentence that are spelled and used correctly in context; Videen,
Marston, & Deno, 1982), and correct minus incorrect word sequences (C-IWS;
Espin, Scierka, Skare, & Halverson, 1999). The WSC, CWS, and C-IWS scoring
procedures align with the transcription component of the Simple View of Writing
in that they capture some aspect of spelling skill. Words written, CWS, and C-IWS
align with text-generation; they measure how much text has been written (WW) and
whether that text is accurate in form and meaning (CWS, C-IWS).

In general, although all scoring procedures (WW, WSC, CWS, and C-IWS)
have shown evidence of reliability (r2=0.70) and criterion validity (r2=0.60) when
used to score story prompt and picture—word tasks, CWS consistently
demonstrated the largest criterion validity coefficients in grades K-3 (r=0.53-0.57,
Coker & Ritchey, 2010; r=0.45-0.63, McMaster et al., 2009; McMaster, Du, et al.
2011; r=0.42-0.92, Lembke et al., 2003; Ritchey & Coker, 2013; r=0.42—
0.56, Parker, Tindal, & Hasbrouck, 1991; Ritchey & Coker, 2013; r=0.41-0.71
McMaster & Campbell, 2008; Tindal & Parker, 1991). Words written, WSC, and

CWS also demonstrated sensitivity to growth for use as progress monitoring tools in



various early elementary studies (McMaster, Du et al., 2011; Parker, McMaster,
Medhanie, & Silberglitt, 2011; Ritchey & Coker, 2013).

Summary and next steps

The findings reported here indicate promising evidence that story prompt
and picture—word CBM-W tasks as well as a variety of scoring methods
demonstrate technical adequacy for identification and monitoring of student writing
performance. Both types of tasks allow for flexibility in assessing writers at different
levels of performance. Scoring methods like WW and WSC can capture basic
transcription and text-generation skills for very young or developing writers,
whereas CWS and C-IWS capture writing complexity, word form and use, and
errors. Because any scoring method can be used with either type of task,
researchers and educators can customize a combination of tasks and scoring
procedures to best capture the writing performance of young students who may be
struggling with different skills. However, more research is needed into how to best
use these assessments to look at performance and growth across multiple grades.

Despite existing CBM-W research that provides evidence of technical
adequacy for a range of tasks and scoring procedures across elementary grade
levels, further validation of these tasks for use across grade levels is needed
(McMaster, Parker, & Jung, 2012). For example, no research has evaluated the
technical adequacy of picture—word and story prompt measures in first through
third grade in one sample. The most recent CBM-W research has been
conducted with students in one or two grade levels at a time. Educators need to
know what performance to expect within an academic year at a single grade level
as well as across grade levels, requiring assessments that are flexible and usable
at multiple grade levels (McMaster, Ritchey et al., 2011). There is also a need to

identify which tasks and scoring methods are most appropriate across grade levels.

Current study
The picture—word and story prompt data in this manuscript were drawn from

a large screening study that also included a word dictation CBM-W task measuring



word-level spelling. The word dictation data were not included in this manuscript
because the word dictation task underwent additional development over the course
of the study, and that analysis warrants a separate paper. Ultimately, the picture—
word and story prompt tasks were chosen for this article for three rea- sons. First,
the picture—word and story prompt tasks have yielded promising technical adequacy
data in the previous studies outlined above for young writers. Second, students
in early grades are developing sentence- and text-level writing skills, indicating a
need for measures that capture both sentence- and text-level writing. Third, the two
tasks are similar to common writing tasks students are asked to complete in the
classroom, such as open-ended journal responses and describing pictures or
stories (Cutler & Graham, 2008). The alignment between CBM-W tasks and
common classroom practice yields important social and face validity for teachers
and instructional utility of the CBM-W scores (Gansle, VanDerHeyden, Noell,
Resetar, & Williams, 2006). This study includes a larger and broader sample than
previous studies to yield more generalizable information about the technical
adequacy of picture—word and story prompt measures across grade levels by
exploring two primary research questions:

1. Do picture—word and story prompt scores demonstrate evidence of

reliability and criterion validity in first, second, and third grades?
2. Do picture—word and story prompt scores discriminate between
students at different grade levels?

The data in this article are from two data collection “waves” under our stated
research questions, which is the reason why they are presented in one manuscript.
The first wave of data col- lection was conducted during one academic year in one
school district (District 1). A replication was completed during a second academic
year in a different school district in another state (District 2) with modifications to
the criterion measure. For ease of analysis and interpretation, first we present the
methodology used in both districts, then we present results from each district
separately, and finally, we discuss conclusions and implications drawn from the

entire study.



Method
Participants and setting

Total participants across both districts included 612 students in grades 1-3 in
two Midwestern states. Data from District 1 (n=338) were collected during the
2013-2014 academic year and data from District 2 (n = 274) were collected during
the 2014—2015 academic year. Demographic data for the participants are

summarized in Table 1. All teachers volunteered to participate.

District 1

District 1 was in a small city serving 16,990 K—12 students during the 2013—
2014 academic year. Participants (n =338) in District 1 included 96 first graders,
118 second graders, and 124 third graders across 27 classrooms in two schools

within one school district in a small Midwestern city.

District 2

District 2 was a large, urban school district serving 35,400 K—-12 students
during the 2014-2015 academic year. Participants (n =274) in District 2 included
94 first graders, 100 second graders, and 80 third graders across 18 classrooms in

two schools within one school district in a large Midwestern city.

Curriculum-based measures of writing tasks
Two CBM-W tasks, picture—word and story prompt, were used to capture

different writing skills and reflect the Simple View of Writing (Berninger et al., 2002).

Picture—word

Picture—word assesses transcription and text-generation at the sentence
level and is group- administered for 3 min. Four alternate forms (A, B, C, D) of the
picture—word task were developed for use in this study. A list of 48 distinct words
was generated from previous research (McMaster et al., 2009) and from common
objects and activities students would likely encounter through their school

experiences (e.g. paper, walk, eat). The master list of 48 words was randomly



grouped into 16 sets of three words. The three-word sets were then randomly
assigned to either Form A, B, C, or D so that each form contained four single-
sided pages with three words per page (12 words per form). Each word was paired
with a corresponding picture of the word. Students were provided a packet with
two forms of the picture—word task (e.g., Form A and Form B). Alternate forms

were counterbalanced across classrooms.

Story prompt

Story prompt assesses text generation skills at the passage level. The task
is group-administered for 3 min. Four alternate forms (A, B, C, D) of the story
prompt task were developed for use in this study. The research team generated 16
narrative prompts cited in the previous research (e.g. McMaster et al., 2009) and
from common school experiences (e.g. “One day, we were playing outside the
school and ... 7). The prompts were reviewed by the research team to be as free of
cultural bias as possible. Four total prompts were randomly selected from the
master list and were randomly assigned to either form A, B, C, or D. Students were
provided with a packet containing two story prompt forms. Each form contained one
prompt with lines for composing a passage. Alternate forms were counterbalanced
across classrooms.

Although the alternate test forms were counterbalanced across classrooms,
we chose not to counterbalance the actual picture—words and writing prompts
contained within each form. We wanted to ensure that if there was indeed an
order effect that it was uniform so that results would still be interpretable for the

types of analyses planned (see Data analysis section).

Curriculum-based measures of writing scoring procedures

The following scoring procedures were used with both picture—word and story
prompt samples. Words written (WW) is the total number of words written where a
“‘word” is a sequence of letters separated by a space from another sequence of
letters (Parker et al., 1991). Words spelled correctly (WSC) is the number of

correctly spelled English words in the sample regardless of context. Correct word



sequences (CWS) is any two adjacent words that are correct in terms of spelling,
grammar, capitalization, and punctuation in the context of a sentence (Parker et
al., 1991; Videen et al., 1982). Correct minus incorrect word sequences (C-IWS) is
the number of CWS minus the number of incorrect word sequences in a sample
(Espin et al., 1999).

Criterion writing measures

To assess criterion-related validity, a standardized criterion assessment of
writing was administered to a subsample of participants at each site during the
spring of each year.

District 1

A subsample of participants (n =150) were administered the Spelling and
Sentence Composition subtests from the Weschler Individual Achievement Test-IlI
(WIAT-III; Pearson, 2009). The WIAT-IIl is an individually administered
comprehensive assessment of student academic achievement designed for
children in grades Pre-K through 12 (Pearson, 2009). The reported validity
coefficients for the subtests were r = .65—-.66 (Breaux, 2009). The Spelling subtest
requires stu- dents to correctly spell a series of dictated sounds or words (reliability:
r=0.94-0.95; Breaux, 2009). The Sentence Composition subtest includes both
Sentence Building and Sentence Combining tasks. In Sentence Building, students
write a sentence for a target word. For Sentence Combining, students must
combine two or three target sentences into one sentence (reliability: r =.84—0.90;
Breaux, 2009).

Prior to the spring CBM-W data collection, teachers from District 1 rank-
ordered all students in their classrooms according to their judgment of each
student’s overall writing performance level. Based on these rankings, researchers
administered the WIAT-IIl using standardized procedures to the middle 50 students
in each grade to obtain criterion assessment data on an average performing
sample.



District 2

Criterion validity results from District 1 using the WIAT-III were less than ideal
(see District 1 Results below). The sample (middle 50 from each grade) produced
a restricted range of scores and created limitations in the interpretability and
generalizability of the data. Additionally, the criterion assessment provided limited
information because the participants were assessed only on sentence construction
and spelling and were not assessed on connected writing. Therefore, the research
team decided to use a different criterion measure and a different subsampling
procedure for the second wave of data collection in District 2 in the hopes of
obtaining stronger criterion validity coefficients and to address the potential
limitation of a restricted range of scores from using a narrow band of participants.

In District 2, a subsample of participants (n=94) were administered the
Spelling, Writing Samples, and Sentence Writing Fluency subtests of the
Woodcock—Johnson Tests of Achievement IV (WJ-IV; Schrank, Mather, & McGrew,
2014). The WJ-1V is an individually administered battery of achievement tests
designed for ages 2—-90 years (Schrank et al., 2014). In the Spelling subtest,
students spell a series of dictated words (reliability: r=0.91; Schrank et al., 2014).
In the Writing Samples subtest, students are asked to write a variety of sentences
according to given prompts. Items are scored for length, vocabulary, and
sophistication (reliability: r=0.90; Schrank et al., 2014). In the Sentence Writing
Fluency subtest, students are asked to write simple sentences that contain three
target words (reliability: r=0.83; Schrank et al., 2014). The Broad Written Language
cluster is an aggregate measure of the Spelling, Writing Samples, and Sentence
Writing Fluency subtests (reliability: r=0.95; Schrank et al., 2014). The Written
Expression cluster is an aggregate measure of the Writing Samples and
Sentence Writing Fluency subtests (reliability: r=0.91; Schrank et al., 2014).

Prior to the spring CBM-W data collection, teachers in District 2 rank-ordered
all students in their classrooms according to their judgment of each student’s overall
writing performance level. Based on these rankings, researchers identified a
stratified sample of participants with high-, middle-, and lower-level writing

performance within each grade level (n=94; 29 first grade, 33 second grade,



and 32 third grade) to obtain criterion assessment data from a more representative
sample of students. Participants in this stratified sample were given the subtests
from the WJ-IV using standardized procedures after completing all other CBM-W

tasks.

General procedures

Curriculum-based measures of writing data collection occurred during the fall
(Oct—Nov), winter (Jan), and spring (Apr) in both districts (District 1: 2013—-14;
District 2: 2014—-15). During each data collection wave, participants completed two
forms of picture—word and two forms of story prompt, both group-administered to
whole classes of approximately 20-25 students by trained graduate research
assistants and site project coordinators. For the picture—word task, students
were instructed to, “Write one sentence for each picture in your packet.” Students
completed a practice item (“car”) on the front of their test packets with the
assessment administrators, and then followed along in the packet while the
administrators read each word aloud. Students were then given 3 min to “write your
best sentences.” For the story prompt task, students were told, “I’'m going to ask
you to write a story. | will give you a story starter to give you ideas for your story.
Before you write, | want you to think about your story. You will have 30 s to
think and 3 min to write.” Administrators then read the prompt aloud. The
administration length for both tasks was drawn from the previous research,
demonstrating evidence of technical adequacy of CBM-W tasks given for 3 min to
early elementary grades (Coker & Ritchey, 2010; Deno, Mairkin et al., 1982;
Marston & Deno, 1981; McMaster et al., 2009; Ritchey & Coker, 2014).

Each set of alternate forms for both tasks was administered successively with
a short break in between for a repetition of directions. Students took picture—word
first followed by story prompt during the same administration period. Each class
took a different combination of two forms of each task at each time point (e.g.
picture—word A, picture—word B; story prompt A, story prompt B). Form
combinations were counterbalanced across classrooms within grades. All students

were intended to complete Form A of each CBM-W task with a second form (B, C,



or D) at each time point; however, due to a collating error, all participants in District
1 did not complete picture— word combination AB and instead received combination
BC.

In spring, a subsample of participants also completed the criterion measure.
Participants in the subsamples completed the subtests from the criterion
measures after completing all other CBM- W tasks. All criterion measures were
administered by trained graduate students and site project coordinators according

to the standardized administration procedures.

Reliability procedures

Curriculum-based measures of writing administrators were research
assistants with experience with CBM-W procedures. Test administrators completed
a 1-hr small group training with the co- Principal Investigator (Pl) or site project
coordinator to establish fidelity of administration prior to data collection. All
administrators scored at or above 90% fidelity of administration using a 10-item
fidelity checklist after training. Team members administered all measures in pairs to
informally ensure accurate administration. The same administrators were also
trained by the co- Pls to score CBM-W assessments. Inter-rater agreement for
scorers was completed on 14% of all writing samples across both sites and was
above 90% at each site (District 1: picture—word = 97-99%, story prompt = 95—
100%; District 2: picture—word = 94-100%, story prompt = 91-99%). Full inter-
rater agreement results by individual scoring procedure are available upon
request.

For the criterion measures, test administrators were graduate research
assistants and a site project coordinator. Test administrators completed
administration and scoring training by experts (a retired school psychologist with an
educational specialist degree who was a project coordinator at District 1 and a
nationally certified school psychologist at District 2). Administration fidelity was
above 90% for all test administrators as measured by an observation checkilist.
Scoring inter-rater agreement was above 90% for all subtests except Writing

Samples on the WJ-IV in District 2. A second round of scoring training on the



Writing Samples subtest was provided and all scorers’ inter-rater agreement
improved to >90%.

Classroom writing instruction

Although not a focus of this study, researchers collected general information
about classroom writing instructional practices (e.g. writing tasks, student
groupings, etc.) by teacher self-report. Teachers in both districts reported using a
combination of skill-specific lessons teaching spelling and grammar and workshop-
style activities where students planned and wrote stories with feed- back and edited
their work. Observational data were not collected, which is a limitation of the study;
however, teacher reports suggest little variation in writing instruction across

classrooms or sites.

Data analysis

All analyses were completed on all data from each district. All data were
entered into SPSS v. 24.0 for analysis and descriptive statistics (mean, SD, range,
skewness, and kurtosis) were calculated for all measures. For alternate form
reliability, a Pearson’s r correlation coefficient was calculated between forms of
each task (picture—word and story prompt) at each time point (fall/ winter/spring) by
grade level. To determine criterion-related predictive and concurrent validity, a
series of Pearson’s r correlation coefficients were calculated. For predictive validity,
the age- normed standardized scores of the spring criterion measures were
correlated with the mean of the two fall forms of picture—word and story prompt.
For concurrent validity, the age-normed spring criterion measures were correlated
with the mean of the two spring forms of picture—word and story prompt. While we
acknowledge that using the mean of two forms may have influenced validity results,
we used the mean of two forms to obtain a more stable estimate of performance
at each time point and to account for the one form combination difference between
sites on the picture—word task (District 1 took forms BC and District 2 took forms AB
in fall). To keep the analysis consistent and provide a more stable estimate of

validity across tasks, the mean of both forms at each time point was also used for



story prompt. To determine grade-level differences, a multivariate analysis of
variance (MANOVA) was conducted. A Bonferroni correction was used (0.05/12 =
0.004) to control for Type | error and a Cohen’s d statistic was calculated to
measure the magnitude of the significant grade level differences. Cohen’s d
statistics were interpreted using Cohen’s (1988) standards (small 0.2, medium 0.5,
large 0.80, very large 221.0). Due to space constraints, condensed data tables are

presented; full results are available upon request.

Results: District 1
Descriptive data

In grades 1 and 2, participants on average scored higher at the spring
time point compared to the fall time point on both picture—word (Table 2) and story
prompt (Table 3) across all scoring methods. From fall to winter, mean WW and
WSC scores on picture—word and story prompt dipped slightly or remained flat, and
while CWS on story prompt also fell from fall to winter, the CWS scores on picture—
word increased slightly. Mean C-IWS scores steadily increased on both tasks from
fall to winter and winter to spring. The patterns for grade 3 are slightly different,
however. While WW, WSC, and CWS on story prompt decreased from fall to winter
and then increased from winter to spring, all scores on the picture—word task
increased steadily from fall to winter and from winter to spring. Correct minus
incorrect word sequences on both tasks steadily increased across all time points,
similar to the pattern observed in grades 1 and 2. Overall, all participants
increased their scores from fall to spring on both tasks using all scoring methods.

Descriptive data for the criterion measure are summarized in Table 4.

Alternate form reliability

The criterion level for acceptable reliability in previous CBM-W studies has
been r2=.70 (Lembke et al., 2003; McMaster et al., 2009). Previous research on
standardized writing measures suggested that sufficient reliability estimates for
screening in the area of writing should range from .70 to
.90 (Shinn, 1989; Taylor, 2003). Coefficients that met the criterion level are



bolded in Tables 5 and 6.

Picture-word alternate form reliability coefficients (Table 5) were above r=0.70
and significant (p < .01) for nearly all forms and scoring procedures in every grade.
The only coefficients that did not meet the criterion across time points were
CWS (r=0.60-0.61) and C-IWS (r=0.27-0.69) in first grade. Story prompt had
less evidence of reliability in first grade across all scores and forms at the fall and
winter time points (Table 6); however, in spring, nearly all of the form combinations
and scores reached the reliability criterion. In second grade, most coefficients met
the criterion at each time point except for C-IWS (r =0.53-0.66). In third grade,
nearly all coefficients met criterion across time points; however, C-IWS showed
weaker evidence of reliability (r =0.46-0.65).

Criterion validity

In previous studies, researchers have established r2=0.50 (McMaster, Du et
al., 2011; McMaster et al.,, 2009) as acceptable evidence of concurrent criterion
validity to identify promising measures, accounting for the fact that writing measures
historically have shown evidence of modest criterion validity (Shinn, 1989; Taylor,
2003). We adopted the same threshold for this study. Coefficients that met validity

criterion are bolded in Tables 7 and 8.

Predictive validity

For picture—word (Table 7), in second grade, predictive validity coefficients
for CWS and C-IWS met the validity criterion for the Sentence Composition subtest
of the WIAT-III, but not the Spelling subtest. In third grade, CWS and C-IWS met
criterion for the Spelling subtest but not the Sentence Composition subtest. For
story prompt (Table 8), predictive validity coefficients met criterion with the Spelling
subtest in first grade for C-IWS, in second grade for WSC, CWS, and C-IWS, and
in third grade for CWS and C-IWS. For the Sentence Composition subtest,

predictive validity coefficients met criterion only in second grade for C-IWS.

Concurrent validity



For picture—word (Table 7), coefficients for CWS and C-IWS met criterion
with Sentence Composition in second grade and for CWS and C-IWS with the
Spelling subtest in third grade. For story prompt (Table 8) C-IWS met criterion for
the Spelling subtest in first grade. In second grade, WSC and CWS met criterion for
the Spelling and Sentence Composition subtests. In third grade, all coefficients but
WW met criterion for Spelling.

Grade-level differences

Using Wilks’ lambda, significant differences were detected for picture—word
between grade levels for all scoring procedures at all time points, F(8, 674) = 22.68,
p <.001 (Table 9). Follow-up univariate ANOVAs (available upon request)
revealed significant differences between all grades for all scoring procedures at
each time point (p<.001). Least squares difference (LSD) tests revealed statistically
significant differences between all grade levels on all scoring procedures (p <.001)
except between second and third grade on WW in fall. Effect sizes were large (d 2=
0.80) or very large (d 2= 1.0; Cohen, 1988) between grades 1 and 2 (d =0.83—-1.42)
and between grades 1 and 3 (d = 1.26-2.1) at all time points and on nearly all
scoring procedures. Effect sizes for the difference between grades 2 and 3 ranged
from small (d = 0.33) to medium (d=0.67) at all time points and scoring methods.
For story prompt (Table 9), using Wilks’ lambda, significant differences were
detected between grade levels for all scoring procedures at each time point F(8,
674) =19.13, p<.001. Follow-up univariate ANOVAs revealed significant grade-
level differences for all scoring procedures at all time points. Least square
difference tests revealed significant differences between all grade levels on nearly
all scoring procedures at all time points (p<.001). Large effect sizes were
found between grades 1 and 2 in fall and winter (d2=20.80) and were small to
medium (d=0.36-0.072) in spring. Effect sizes were large to very large between
grades 1 and 3 (d 2= 1.0) and small to medium (d =0.33-0.76) between grades 2

and 3 at all time points and on all scoring procedures.

Results: District 2



Descriptive data

In grades 1 and 2, scores on all scoring methods for both picture—word
(Table 2) and story prompt tasks (Table 3) increased from fall to winter and winter
to spring. However, in grade 3, while all scores on both tasks increased from fall to
winter, scores stagnated or decreased slightly from winter to spring on all scores on
both types of CBM-W tasks. Criterion measure descriptive data are summarized in
Table 4.

Alternate form reliability

Coefficients that met the 0.70 criterion level (cited under District 1 Results)
are bolded in Tables 5 and 6. Most alternate form reliability coefficients of picture—
word (Table 5) were above r = .70 across scoring procedures at each time point (p <
.01) in all grades. Coefficients that did not meet the .70 criterion were in first and
second grade in fall (WW, WSC, CWS, C-IWS across various forms), but in winter
and spring at these same grade levels nearly all coefficients met criterion. All
forms and scoring procedures met criterion in third grade at all time points. For story
prompt (Table 6), reliability coefficients met criterion more consistently in winter and
spring across scoring procedures and grades, but were more variable in fall across
grades. In fall, the scoring procedures that met criterion across form combinations
were WW in first grade, and CWS and C-IWS in third grade. In winter and spring,
nearly all coefficients met criterion across scoring procedures and grades.

Criterion validity
Coefficients that met validity criterion (r2 =0.50; see citations from District 1
Results) are bolded in Tables 7 and 8.

Predictive validity

For picture—word (Table 7), predictive validity coefficients for C-IWS met
the validity criterion for the Spelling subtest and Broad Written Language cluster
of the WJ-IV in first grade. In second grade, WSC, CWS, and C-IWS met criterion
for the Spelling subtest and Broad Written Language cluster, and CWS and C-



IWS met criterion for the Sentence Writing Fluency and Writing Samples
subtests and the Written Expression cluster. In third grade, predictive validity
coefficients met the criterion across scoring procedures for all subtests and clusters.
The overall pattern of predictive validity coefficients for story prompt (Table 8) was
similar to picture—word. Predictive validity coefficients met criterion for CWS and
C-IWS in first grade for all subtests and clusters, except Writing Samples. In
second grade, WSC, CWS, and C-IWS met criterion on the Spelling and Written
Expression subtests and the Broad Written Language cluster, and C- IWS on
Sentence Writing Fluency subtest. At third grade, predictive validity coefficients met

criterion across most scoring procedures for all subtests and clusters.

Concurrent validity

For picture—word (Table 7), in second grade, WSC and C-IWS demonstrated
acceptable validity coefficients with the Sentence Writing Fluency subtest, and C-
IWS also demonstrated acceptable validity coefficients with the Spelling subtest and
Broad Written Language cluster. Most coefficients were acceptable at third grade
across scoring procedures for all subtests and cluster scores. Story prompt showed
a similar pattern as picture—word (Table 8). In second grade, C-IWS met the
validity criterion for the Spelling and Sentence Writing Fluency subtests and the
Broad Written Language cluster. Most coefficients met the criterion in third grade

across scoring procedures for all subtests and cluster scores.

Grade-level differences

For picture—word (Table 9), using Wilks’ lambda, statistically significant
grade-level differences were found on all scoring procedures across all time points
F(8,474) =12.98, p <.001. Follow- up univariate ANOVAs showed that each
scoring procedure was statistically significantly different between grades (p <.001).
Least square difference post-hoc tests showed that third graders achieved
statistically higher mean scores than first and second graders, and second-grade
students showed statistically higher mean scores than first-grade students across

scoring procedures and across time points, except for mean score differences



between second- and third-grade students in spring. Large to very large effect
sizes were found between grades 1 and 2 (d =0.87-1.21) and between grades 1
and 3 (d = 0.95-1.61) for all scoring procedures across all time points. Between
grades 2 and 3, medium effect sizes (d =0.43-0.70) were found for fall and winter
across scoring procedures. Spring effect sizes were negligible (d =—0.03).

For story prompt, using Wilks’ lambda, a statistically significant grade
level difference was found for all scoring procedures across all time points F(8,
470) = 17.27, p <.001. Follow-up univariate ANOVAs showed statistically significant
differences between grades for all scoring procedures (p <.001). Least square
difference post-hoc tests showed that third graders achieved statistically higher
mean scores than first- and second-grade students, and second-grade students
showed statistically higher mean scores than first-grade students across scoring
procedures and across seasons, except for mean score differences between
second- and third-grade students in spring (p = .31 for WW, p =.10 for WSC). Large
to very large effect sizes were found between grades 1 and 2 (d = 0.94-1.36) and
between grades 1 and 3 (d = 1.17-1.79) for all scoring procedures across all time
points. Effect sizes between grades 2 and 3 were medium to large (d=0.53—
0.85) in fall and winter and small in spring (d=0.19-0.47) for all scoring procedures.

Discussion
Alternate form reliability

Results indicate that generally, while both picture—word and story prompt
demonstrate sufficient alternate form reliability in grades 1-3 with all scoring
methods, the largest coefficients were found in grades 2—3, which is consistent
with the previous research (Deno et al., 1980; McMaster & Campbell, 2008). Many
of the reliability coefficients that did not meet the .70 criterion were from data
collected in fall and winter of first grade in both districts, suggesting that the
tasks might produce less reliable data in first grade or with very young or
inexperienced writers. While the weaker reliability evidence in fall and winter of
first grade is seemingly at odds with other first-grade studies (McMaster et al.,

2009; McMaster & Du et al., 2011), upon closer inspection, the current results



provide new information. The previous studies obtained first-grade reliability data in
the spring only, whereas this study measured CBM-W performance at three points
during the year. When comparing spring alternate form reliability coefficients
across studies, our results do reflect past findings that picture—word and story
prompt tasks demonstrate adequate evidence of reliability in first grade (McMaster
et al., 2009; McMaster & Du et al., 2011). The weaker evidence for reliability in fall
and winter with CWS and C-IWS in particular in this study could be an indication
of floor effects. Early in the academic year, first graders are still developing basic
writing skills and the CWS and C-IWS scoring methods in particular may not be
appropriate to capture very early writing development at that point in time. It may be
more appropriate to use WW and WSC early in first grade and transition to using
CWS and C-IWS later in the year. It is also possible that the less consistent
reliability coefficients in fall and winter of first grade were due to the construction
of a specific form rather than the picture—word task as a whole being unreliable. For
example, forms AC in fall of first grade did not meet the .70 criterion with CWS and
C-IWS at either site. It is also possible that CBM-W tasks that require sentence or
passage writing are too difficult for young writers early in the academic year and
therefore are not a good representation of their writing abilities.

Additionally, fewer studies have examined the C-IWS scoring procedure with
young writers compared to other scoring procedures. Results from this study
suggest that C-IWS may vyield less reliable scores in first grade, particularly in the
fall, compared to later time points and later grades. In other words, the C-IWS
procedure has stronger evidence of reliability in second and third grades compared
to first, but less evidence of reliability overall compared to the other scoring
procedures used. This outcome is consistent with limited research that has included
C-IWS with young students (McMaster et al., 2009; McMaster, Du et al., 2011).
Several scoring procedures, particularly CWS, may be used to reliably capture
early writing performance of students who can write at the sentence and passage
levels of language. Combined, there is converging evidence across studies to
suggest that picture—word and story prompt measures may demonstrate sufficient

evidence of alternate form reliability with young writers.



Criterion validity

The validity results imply that broadly, across two different criterion
measures, the picture—word and story prompt tasks show the strongest evidence of
validity in third grade. This finding indicates that picture—word and story prompt may
be a more accurate representation of writing proficiency for older students
compared to younger students, which reflects some previous research (Deno et al.,
1980; McMaster & Campbell, 2008) but seems to conflict with findings from other
first-grade studies (McMaster et al., 2009; McMaster, Du et al., 2011). However,
there are several points worth noting. In McMaster et al. (2009), the criterion
measures were not, in fact, standardized writing tests, but were teacher ratings of
student performance and a district writing rubric. Additionally, tasks that met
validity criterion were administered for 5 min; the 3-min administration did not
meet validity criterion for any of the criterion measures. Therefore, it could be
that the validity results in McMaster et al. (2009) were influenced by the relatively
subjective nature of rating scales and trait-based writing rubrics and a longer
administration time.

Also, the current validity results may have been influenced by the way the
extended writing subtests on the criterion measures were scored. On the Sentence
Composition subtest of the WIAT-III and the Writing Samples subtest of the WJ-1V,
part of a student’s score depends on whether they used given words correctly or
responded to a prompt appropriately, while the scoring procedures used with the
CBM-W tasks do not score whether the target word in picture— word or story starter
in story prompt were actually used. It could also be that the scoring procedures
used on the CBM-W tasks are more heavily influenced by spelling than the scores
obtained on the criterion measures, which would also explain the stronger relation
between the Spelling subtests on both criterion measures and the CBM-W tasks
across grades. Finally, using the mean of two forms for the validity analyses to
account for the form combination differences across sites (see Measures) could
have resulted in higher coefficients in this study, and validity results may not be

generalizable to using single forms. Further research is needed with picture—



word and story prompt in grade 1 to investigate criterion validity evidence.

Grade-level differences

Across the two districts, scores on picture—word and story prompt
demonstrated significant differences between grade levels for nearly all scoring
procedures at each time point. Given that significant grade level differences in
CBM-W scores provides one way to infer each measure’s sensitivity to differences
across grades and sKkill levels (Ritchey & Coker, 2013), findings of this study
indicate that picture—word and story prompt are sensitive to writing skill
development across grades 1-3. On both tasks, older students generally
outperformed younger students, which is logical considering older students are
generally more developed and have more experience writing. Overall, the picture—
word task appeared to distinguish between first- and second-graders’ performance
in writing throughout the academic year and the story prompt task distinguished
between second- and third-graders’ performance in the beginning and middle of
the academic year. Taken together, these results indicate that picture—word
captured some essential component or difference in writing performance that
develops throughout first and second grade that becomes diminished between
second and third grades, while story prompt seems to be better at capturing grade-
level differences after students have had more experience writing. The previous
studies also concluded that the picture—word task was more appropriate for
detecting growth in first grade (McMaster, Du et al., 2011; Parker et al., 2011) as
compared to the story prompt task detecting differences from second to third grade
(Ritchey & Coker, 2013).

In terms of scoring, the largest differences between grades 1 and 2 were
found with the WW and WSC scoring procedures on both tasks. The reverse is
true for grade-level differences between grades 2 and 3; CWS and C-IWS had the
largest effect sizes on both tasks. The results here suggest that in first grade and
into second grade, the amount of text and correctly spelled words students produce
is enough to detect performance differences between grades, but as students

mature and grow as writers, tasks and scoring procedures need to be more



sensitive to the complexities and sophistication of writing to capture growth and
grade-level differences, such as the CWS and C-IWS scoring procedures. The
differences in scoring procedures are reflective of past research finding that
scoring procedures such as WSC had stronger evidence of technical adequacy
in early compared to later elementary grades (McMaster, Du et al., 2011). These
grade level difference results also reflect our reliability results and previous
research that found C-IWS was more reliable with second and third grades
compared to first (McMaster et al., 2009; McMaster, Du et al., 2011). Overall, the
grade-level differences suggest that picture—word and story prompt tasks can
capture grade-level differences in writing for grades 1 through 3.

When taken as a whole, the results from this study suggest that
educators can use picture— word and story prompt tasks, particularly with the CWS
and C-IWS scoring procedures, to reliably identify students at risk for writing
difficulty in second and third grade. First-grade teachers should use caution when
using these tasks, particularly early in the academic year, as their students may not
have developed the skills necessary for connected writing and they may be
misidentified as struggling. In terms of scoring procedures, findings suggest CWS
may be more appropriate in grades 2 and 3, and first-grade teachers should
consider using WW and WSC, given young students’ relative lack of experience

and proficiency in writing.

Contextual factors

It is possible that contextual factors, rather than the actual measures,
influenced results or cross- site differences. The participating school districts as a
whole were somewhat different in terms of demographics. Overall, District 2 was
larger, had a more even distribution of racial and ethnic groups, had a higher rate of
free/reduced lunch eligibility (a common proxy for low income back- ground), and
had more students receiving special education services than District 1. However,
the actual participant samples from each district were relatively similar. Both
samples were similar in terms of racial and ethnic makeup. One difference between

the samples was the sample from District 1 had a larger percentage of participants



eligible for free/reduced lunch (50 vs. 40% in District 2), and District 2 had a larger
percentage of students receiving special education services (11 vs. 9% in District
1); however, it is not clear whether these differences influenced results, and
analysis of these potential differences is outside the scope of this study. At face
value, the demo- graphic differences do not seem to be large enough to have had a
significant impact on the study results, although this is a limitation that could be
addressed in future iterations of this work.

Although it is possible that differences in classroom writing instruction
could have impacted the screening results, it is not clear whether this is true for this
study. At this time, a deeper analysis of the writing instruction in participating
classrooms is outside the scope of this study, but future work could incorporate an
observational measure of writing instruction and account for instructional

differences on students’ writing performance on CBM-W tasks.

Implications

When interpreting all results in the context of the Simple View of Writing
(Berninger et al., 2002), it appears that two of the key facets in the Simple View
writing model, transcription and text-generation, are important aspects of young
students’ writing performance and can be captured by picture—word and story
prompt CBM tasks in first through third grade, and each task shows differences in
performance across grades. Although reliability and validity estimates improve as
grade level increases on both tasks, it may be more advantageous in practice to
use a more progressive model of writing assessment. In other words, to more
accurately and consistently capture early writing skills, it may be advisable to
use varying combinations of CBM-W tasks and scoring methods depending on
the grade and time of year. Measures of transcription and production, such as
WW and WSC with the picture—word task, may be more appropriate early in the
academic year in first and second grades, whereas the more complex CWS and
C- IWS scoring procedures with either CBM-W task in late second and third grade

may be more accurate at capturing more advanced skills. Although self-regulation



was not explicitly measured by the CBM tasks in this study, it would be worth
considering in future research and practice how educators may want to tap into or
reflect young students’ functioning in self-regulation and working memory and how

these cognitive processes impact writing performance.

Limitations and future research

In general, results of this study are limited by moderate-sized samples of
students from two mid- to large-sized school districts. Whether results generalize to
students in other types of settings is unknown and warrants additional examination.
While demographic data were collected and some differences across sites were
noted, it is not clear whether these differences influenced results. Additionally, while
information about classroom writing instruction were obtained, this information was
gained by teacher self-report and writing instruction was not directly observed.
Future studies should account for and model the impact of contextual factors on
CBM-W performance. Furthermore, all CBM-W scoring was completed by
researchers and trained graduate students. The extent to which outcomes would
be similar if assessments were scored by teachers should be examined to infer the
feasibility of CBM-W as a practical, accurate assessment for young writers in
schools. In addition, CBM-W administration periods across fall, winter, and spring at
each site were not identical and may have caused variation in outcomes. The use of
two different writing criterion measures and a potentially restricted range of criterion
scores in District 1 was also a limitation that restricts cross-site comparisons; future
research should account for such discrepancies across settings to facilitate more
comprehensive inferences regarding the technical adequacy of picture—word and
story prompt with young writers. Additionally, the criterion measures used did not
measure text-level writing. Future studies should use a criterion measure with a
text-level writing component normed on early elementary grade students to more
precisely pinpoint the validity evidence of the CBM-W tasks and to obtain a fuller
picture of students’ writing ability.

In terms of data analysis, future studies should include test-retest and

internal consistency reliability to further examine the utility of CBM-W as a



progress monitoring tool for young writers. It is also important to continue to
examine which CBM-W measures have the strongest validity evidence for students
at each grade level (McMaster & Espin, 2007; McMaster, Ritchey et al., 2011).
Additionally, the technical adequacy of the C-IWS scoring procedure should further
be investigated. Across the two sites and grade levels of this study, C-IWS
consistently showed acceptable levels of predictive and concurrent validity but
appeared to yield insufficiently reliable scores for young writers, therefore further
research on C-IWS is warranted.

Finally, for CBM-W to be used to screen students who may need intensive
writing intervention, the classification accuracy (e.g., sensitivity and specificity) of
the measures should be deter- mined for each grade level (McMaster, Du et al.,
2011). For picture—word and story prompt tasks to be used for regular progress
monitoring, additional “stage 2” research is needed (Fuchs, 2004 ), which examines
the validity of slopes derived from scores from repeated CBM-W administrations
(McMaster, Du et al., 2011). Although these analyses were considered beyond the
scope of this study, in future iterations of this work, sensitivity to growth of CBM-W

tasks for multiple scoring procedures should be examined.

Conclusion

This study examined the technical adequacy of picture—word and story
prompt CBM-W tasks with writers in grades 1-3. This study replicates and extends
prior CBM-W research by including larger numbers of young writers and examining
the reliability, validity, and grade-level differences of CBM-W across multiple
scoring procedures and time points. Study results indicated that both CBM-W tasks
can be used in grades 2 and 3, whereas more research is necessary in first grade.
These findings are important to the development of systems for screening and
progress monitoring that are psychometrically sound, feasible, and ultimately result
in meaningful decision making that improves educational outcomes for young

writers.



Table 1. Demographic data.

District 1 (n=338) District 2 (n=274) All (n=612)
n (%) n (%) n (%)

Grade

First 96 (28.4) 94 (34.3) 190 (31.0)

Second 118 (349) 100 (36.5) 218 (35.6)

Third 124 (36.7) 80 (29.2) 204 (33.3)
Gendera

Male 166 (49.1) 140 (51.1) 306 (50.0)

Female 172 (50.9) 132 (48.2) 304 (49.7)
Ethnicitya

White 215 (63.6) 169 (61.7) 384 (62.7)

African American 88 (26.0) 63 (23.0) 151 (24.7)

Hispanic 13 (3.9 19 (6.9) 32 (5.2)

Asian/Pacific Islander 7(2.1) 18 (6.6) 25 (4.1)

American Indian — 3(1.1) 3 (.5)

Multi-racial 15 (4.4) — 15 (2.5)
SESa

Free/Reduced 181 (53.6) 112 (40.9) 293 (47.9)

Paid 157 (46.4) 160 (58.4) 317 (51.8)
Special Education®

Yes 30 (8.9) 31(11.3) 61 (10.0)

No 303 (89.6) 241 (88.0) 544 (88.9)

504 5(1.5) NC 5(.8)
Gifted Education

Yes 28 (8.3) NC 28 (4.6)

No 310 (91.7) NC 310 (50.7)
ELL®

Yes 7 (2.1) 23 (8.4) 30 (4.9)

No 331 (97.9) 249 (90.9) 580 (94.8)

Note: *Percentages may not add to 100 due to missing demographic data for two students from District 1; NC: not collected.



Table 2. Picture-word descipsive data, mesn of two altemnate formi.

District 1 o= 338} Districy 2 [n = 274
n W W5L CWS WS [} W Wi CWs W5

Fall

Grade 1 78 ]

MISEN 21.05 (8.5% 17.05 (08 1350 [B.&00 1.55 B.2M 18.22 (825 15.35 (0.0 13,66 (B.42} §.25 {9.45)

Range =47 15=19 =205 =185 15 1=dL C=41 Q=375 =20.5 to 26,5

Saw Muriass Lo Ly By Bk 13285 101244 731823 0.89/10.59 0L74,0,34 0.25=041

Grage 1 e 3

MISE 1551 112,68 ERRT R FELY 1754 (132Y 1265 (163%) a5.598 (7.8 1354 (7.53) 43,21 (8,25} 1585 111.77)

Range =7 T.5=64 15-63 =21 to 545 g-48 3.5-45.5 1=52 =155 1o 48

SwewKuriass A35=0.02 RM-017 o B LA T 8.12/-0.70 020034 £.230.73 048087 027040

Grage 1 128 M

M (500 W N2 365 21N 3515 (1305 .5 (17020 3050 (10.52) 1945 (10.91) 1084 [12.08) 25.12 48N

Range 12=T35 3.5-72 85-755% =135wN 4-58 3.5-57.5 3.5-88.5 =5 to &7

SoEwMuras 0.78/=0,014 237 L5808 oLAL0L0T OV =0L08 0.21/=0.13 0.33,/0.02 018012
Winter

Grage 1 4 [ F)

M (500 1977 1083 1422 1941) 1340 (102K 307 033 1845 10.45) 1153 (10.48) 19.87 [12.521 1011 {1474

Range A=52.5 Q=48 =248 =511 35 3=515 5=50.5 D=52 =20 1o &85

S Muriags [&40.20 DES04 10.07/70.80 LTI R ] 0.37/=0.07 0.5)/=0.29 0.38/-057

Grage 1 Mé §i

M (501 1568 1247 170 N2 a7 e LT (17300 1408 1147 11,50 011 .64 1548 113290 2817 180T

Range Q=515 0=61.5 O-88 =11 to 615 6.5-64.5 1=65.5 5=75 =145 1o 72

Somy Muriagh =025/~0.13 =0.08'-0.12 0I7-023 0a8/-0.52 TR 01d/=0.01 0.34/-0.09 8140005

Grade 3 124 k]

M (500 4047 (1335 1933 N3N 1068 1637 965 (16.70) 4085 (1330} 1933 (12.51) 41.89 [14.73) 35.1% (17051

Range 1.5-69 15-67 15135 =131 68 05775 §=75 4,581 =3.5 to A0S

Siopw Murtas =0.29/-0.20 =000 ~0.08 L0 =047 £.00/-052 0.33/2.90 Q3370 =01 2/0.62 =0.18/0,02
Spring

Grade 1 1| 13

MiSCI 31.13 [11.04] 2690 11.) 1550 e 17 (708 1835 011.13) 1540 [10.65] 14,83 [12.68) 15.28 (12.41)

Range 125-645 f.5-805 5.5-80 =155 1o 565 1-48 0-47.5 =555 =185 to §1.5

?I‘-'l."ﬁ!uﬂﬂﬁ 3 063001 068/-0.10 -0 Q5005 - =017/=-079 =003/-043 0.31/0.89 4.39/0,01

1] 1

MISED 4143 (10621 78] NAsT 766 [13.68) 2453 (1831) 4082 (11.19] 38,63 (11.28) 40,96 [11.87) 3297 {1614

Range 13-67 9-51 657 =35 to 505 0=T6.5 0-75.5 0-815 =155 w75

Shorw Murias 060415 =047 9.07 ~SLi -0 54 0.05-0.54 =0 191050 =030 =0.02/0.41 =0.10/0.23

Grade 3 120 72

MESEN 45,48 (1167 £309 (11585 £474 233 542 (1T.75) 4043 [14.02) 1867 (1287) 40,74 [16.40) 33,46 {18,60]

Range =73 55-705 is-79 =75 1w 758 135755 11.5-71 4-E] =16 to 74

Swew/Murtas =0.25/.49 =025M.37 =0L167.09 =02-017 -004/-0.52 =0u02/-0.57 0.02/-0.50 =021M0.18

Note: WiW: words writhen; WSC wonds spelled comecths OWE: cormect word sequences: T-WS: comect minus incomedt word segusnces.



Table 3. Sioey prompt descriptive dats, mesn of teo altemate formi.

Diigtrict 1 (o= 13H) Digtrict 1 {n= 174)
f L WsL W5 LIS L] L WsL CWs C-IWS

Fall

Grade 1 ] w

M (3D 1534 (5.5 1447 (T58) .70 A7) =158 [7.15) 1623 (7.93) 11.88 [£.45) 71.599 (5,25} =208 16.80}

Range =il 0=-37.5 0=-27 =17 12 10 15375 =315 b=19.5 =551 1.5

SKmwRurtodls L57/=011 Q7503 oL DI 03171002 0.4£/0.08 043/=002 [L&8/=C.58 =0.31/0.77

Grade 118 Lo

M [5D) 20.21 (1164 Z1.84 (1131 1207 g 7 (.87 2430 {R0T) J0.88 (7 .44) 12.14 {2.83) T8 052

Range b=53 I=L45 S=i) =5 M 55=-445 45=-415 1.5=41 =155 19 36

Sk Rurtodls 028:=0TE O =005 05 =087 0 =005 0.20/0.15 0.34/0.51 0.87/0.49 0.40/=0.18

Gragde 3 128 i |

M [5D) 3% 22 L& (1.8 2437 Maxn .52 1545) 12.32 3.2 2584 (1258 26.33 (1347 1742 (15.48)

Hange 13-85 T5-58 4581 =30 %0 505 =41 =54 15=5] =145 19 46

Skmw/lurtodly 022 /=04) 0.25/=055 058005 [RET R T =0.2%/=0.1% =0,08/=0.70 LLd7/=0.93 =0.08/=0.B8
Winter

Grade 1 §3 7

M (5D) 18.31 (BAT) 1390 (758 Fag 1Y) =1.34 A7) 2027 (9%.23) 15.85 (D55 11.32 {7.84) 045 (9.55)

Hange 4.5-4] 15=17 15185 =X 4. 5-48 L4135 b=37.5 =18.5 ta 37

Sk Hurtoaly Q&f/=052 Q. 78000 ks | [RE Tk 0.42/0.0% 0.67:0.63 0.97/0.84 0484023

Grade 2 115 e

M 500 il B e E ] 2155 (115N 1780 (1135 587 183 A8 MmaIn a6.54 (16.95) 233 0198 14,09 (12.86)

Hange 1=59.5 =585 0-57.5 =175 1o 555 1-53.5 L5357 0-54.5 =15 18 53.5

Skemay/lurtodly 030/=0.21 0.550.12 10.08170.35 10.1210.88 04800 0.51/0.45 0,70:3.81 [L48/0,51

Grace 3 114 m”

M [50) 1578107 304470450 184312.50) 115301485 3T AD{13.55) 4451509 316201549 d145181T)

Aange 15-N15 1-685 1-545 =1 55 15-705 1.5-70 5-T1 =13mn
hzkl'n'.l'ﬂﬁll'tl.'dh 0.23/-005 037/-0.08 0.58/-0.28 0557015 007004 0.90/013 B.15/=0.15 4.11/=0.13

ng

Grade 1 ]| 72

M [5D) 25.54 (1085 2031 [9.93) 1490 (8.53) 116 [10.78) 2233 101% TR.01 (5 .£8) 13.56 {791) 278 18.79]

Aange fi-5d 3-515 54 =11 to 415 1-£2 £-14.5 0-29.5 =16 1 12

SkewKurtosis 083079 10.05/10.24 L RE L ey L 001/-091 0.0v-0.83 0 /=07 0.06/=0.49

Grade 2 113 L]

M [50) 136 (1335 28.48 (1357 2185 (1335 63 (14.568) A5.01 (12000 3121 (11.68) 26,88 (12.14) 1517 (14.51)

Aange 15-855 15-805 I-38%5 =115 1o &8 11-81 35-78.5 5.5-75.5 =10 ta 54

%HI‘;'IE;IRHI i 002/-04% 013/-032 0.58/-0.002 039706 o 0.77/10.43 09672014 10.24/20.65 0.94/10.48

face 1

M [50) 38.07 (13.37) 3184 (1370 2907 334 1083 (1547 771 (15.74) 3493 (15.87) 31,94 (17 ,08) 2275 (19.04)

Aange Lo | i-6% 15-565 =305 15 51 7=735 =735 1.5=755 =14 13 735

SHI‘H.I'HUI‘EHI_I rﬂ.ﬂﬁ.l'rﬂel My-ﬂ.ﬂ =QL0N/=096 =01 E’—M] Bl E’-rﬂ-l! BLId=012 0.32:0.02 0.46/0,08

Made: WY words writien; WSC: wonds spelied corectly; OWS: cormect word seguenoes; C-IS: commect minus incomect word sequences.



Takle 4. Criterion measunsd cescipthoe data,

Distaer 1 WIATSIE 7= 150

District 2 (WI-IV; 5w G}

n Spefing Sentence compodition A iﬂhnl Senlence writing fluency  Writing farrpled Broad written language ‘Wrltter exgrisilan
Grace 1 50 Fi ]
M [5D) 10320 [10.65) 100,00 (15.70) 10424 [14.01) 108,00 (1237 101.83 {1537 108,14 (11.8%) 10676 {1347
Range =126 =132 Te=119 §-132 #4-130 =13 B0=133
Skewnais 058 ooy 030 =018 =082 =0.001 =018
Kurtodls =049 =088 (11 =034 o5 =0,18 =050
Grade 2 50 1
M [5D) i34 [12.04] BA5E (1009 10827 (Td.8d] 16779 N0 1004 {1548 108.79 (13.42) 10538 {1147
Hange Ge=118 &=118 Ta=141 B9-138 88-125 8-132 B5=133
Skpwneis =015 .12 =01 048 =098 =047 =035
Kurtodls =0.29 =030 =033 k13 1608 =049 =054
Grade 3 L1 b ¥
M [5D) P48 (10,58 556 (1095 10356 (19540 107.00 (945 10084 {15,220 106.13 (15.55) 196.78 113,03)
Aange f3-115 &3-111 6e-133 =129 63=1317 69-127 15-127
Skewneis Lo3 =073 -054 -0.48 ~0.85 ={.65 =0Tl
Kurtadls 4B 061 -0.50 a1 0.15 =,37 0,14

Note: WIAT-NI: Wechaler Individusl schievement wet WV Woatiodok-lohasds witl of shiememant V.



Table 5. Picturesend altemate form reliability cosffecents

District 1 v — 338 District 2 {n = 274)
wWW WL WS CIWS wWW WSC WS CAWS
Fall
Grade 1 i
AB* . - - - F EE FT s
AL . b £1as v i i Jo* a4 Aea
AD ™ "™ 76 n L B1%* 70 2
e i B~ 0™ B . - . =
Grade 7
ul - - = = J]“ ﬂl.l jsll _5.1.1.
AL .11: n: n: _n: Lo At A3 ne
AD 7B IT g ] 76 A B2 B0 J3
B ™ F a a™ ; -
Grade 3
[
ﬁr .i .l- 3 L] n“ ‘5: m: n::
AL n’ 70" ;0 78 86" 57" as” s>
A 75, 74 a 4 79 51 B4 B
B! 70 70 - 71 : :
Wiriies
Grade 1
AB* a2 =" n* 26"
- L
AL .H: u: g5 53+ .H:: .n:': n:' .Hh
AD o ﬁ" H: 0" n T 53 T
! 6 75 Bl
Grade 2
AR 2" a1 ™ n"
AL .u: .n"_: H: .u: .u: .n: as™ "
AD B8 I 0 Y 7% bl 9 3
B a™ T8 n e
Grade 1
H.r " N - s .“". “ﬂ- ."“ ""
AL .n: .u: ﬁ .u: .-: .H: n: .n:
AD A3 B8 5 78 79 79 79
B B0 n" n* T
Hping
Goradde 1
AR 0" =" a8 g™
AL as .l]': .-: .-:: .-: .Il': .n: .n:
AD T o B8 23 2 7% 78 B2 B
BC® g ™ st as
HE ) e
-?l-_ H-lll Hi-d- .ﬁ?“
AL .H: »0" " .u: EL 0" .I]: n:
AD A2 B0 T 4 7 n 78 78
B . a5 50" n*
Giade 3
AL J B0 50 - LY 93 a3 M
Al - a " ™ n* L n"* a3
i B T " | . . )

Nore. Bold satistis imdicate r > 00 WW = Woeds Wiinen, WS — Woedi Spelied Comertly, (WS — Comedt Woed Sequences;
CAWS = Commect Minus Incofrect Word Sequences; “AB was only given 1o District 2= "BC wat only given to District 1;
l-p{ﬂ-l--l-p e |



Table 6. Story prompt aliermate form relishdity cosfficenis.

District 1 =338 Dt 7 m = 774)
WA WhL LA LW WA WL WS LW
Fall
Girade 1 i ‘“ i P
AB i J7 . 5" 7 6 BB AR
AL Ja o e a3 § JoEss _'i-'I: ]
AD 3 sghe - L~ e J7 3
mﬂ 1 - L2 i = N
AB Jﬁ“ Ji“ .H:‘ .ﬁ?:‘: L L m BT
AL i 78 F B N s5r i L e
AD 80" F Fow P "™ " m0™ ™
Grade 3
AB J'u: J:: =" n: 6% &5 : n:
AL BO M =" 79 75 76 82
AD J0* Bres BB &2ee n* i n* n-
Wiriter
Grade 1
AB :1: satt B o8 :1: .n: .n: .15:
AL 77 74 o o 50 B 79 70
AD 534 SS90t g5 4 P &2 A3 n*
Grade 7
AB .n: .u: n* b5 0™ .u: .n: .H:
ﬁ ﬂ“ :“ j.-r“ n* L5 ﬂ ':- ﬂ"
h: : aa™ " =" o =" s %" 2"
AL .H: .-: .n: a5t .rz: .u: ,u: "
AL B8 &7 s 78 79 ki 70 614
Spring
Giradt 1
i i & i L s
AB .I:l’: .:u“ L s .H: - 827 T
AL 70 A7 E ) 78 2 Y B8 72
AL ™ 20" n" 51 " " A3 A"
&ﬁ ! " - 90" " =n* s A1 g4t
AL 6" - n" e 50" - " o
D " L Byt L o n* =™ By n*
&¢ j LRl i LR (L] :,H Wil L] s
AB 50 50 ) 77 5 B A B
AL s JI: .rr: ™ ,-: .n: .u: .ﬂ:
AD T 7 52 % T8 80 T8 70
Note, Bold statistics indicate 1 > 70, WW — Wosds Wiillen, WSL — Wosdks Spelled Comectly, (WS — Comedt Word Sequences;

3
i
°F
E
:
|



Table 7. Picture-word validity coefficients, mean of two alternate forms.

District 1 (WIAT-II; o —150) District 2 (WJ-IV; n— 92)
Broad
Sentence Sentence Wiriting Whritten Written
Spelling Compaosition Spelling Writing Samples Language Expression
Fall
Grade 1
Ww 14 A2 .28 34 22 ki 28
WAL 22 19 37 35 27 37 A1
CW5S 24 27 .44:* 38 A1 "B:u 36
CAWS 29% Je6* 58 J39* 39 52 Mt
Grade 2
Www 29* i A4t 24 27 At 29
WSC 39** ar .s&': 34 34 ‘522 38
CWS A2Hs .su:' .ﬁﬁ:* A6t A5t 66" 52"
CAWS Aave 55 73 54 50 73 59
Grade 3
WW AFFE a3 50" 50" ET 537 a8+
WsC Ag¥s 18 .51: .53: 38 .54: suﬁ
CWS .56H 20 .ESH .1511‘Ht 42% .lSrIZ:I"Ht .STH
CAWS 62 26 58 65 A44% 63 60
Spring
Grade 1
ww N 0.1 30 A6 26 26 24
WSC 22 A0 38 A6 26 1 25
CW5 33* A6 39 4 23 30 21
WS Aptt R Aat A7 22 A5 23
Grade 2
ww At A5t 2 ATE* -0.08 26 25
WsC 52 54 33 53 -0.04 35 31
WS .62:: .ﬁﬂ: 38% .54: 04 ar 36
CAWs .66 60 .50 56 a7 .51 A4*
Grade 3
WW 52: 19 49 A0* .502 53: .-m:
WSC S5 22 54 a4t 52 58 54
CWS .E-IH 29% .GEIH .55“ .STH .ﬁ?H .GZH
CIwWs 66 36% g3 63 B2 J6 68

Note. Bold statistics indicate r > 50, WW — Words Written; W5C — Words Spelled Correctly; CWS — Correct Word Sequences;
C-IWS — Correct Minus Incorrect Word Sequences.
fpo 05, Mtp <0



Table 8. Story prompt validity coefficients, mean of two alternate forms.

District 1 (WIAT-III; 0 — 150) District 2 (WJ-IV; n—92)
Sentence Sentence Writing Writing Broad Written Written
Spelling Composition Spelling Fluency Samples Language Expression
Fall
Grade 1
Ww 03 -0.05 30 28 24 30 28
WsC 13 i .45:* .44:* a7 .4?:* .43L
CWs 33t 24 60" 55 Ag* 62, 56,
CWS 56 A5F* .58 54 AT* 62 56
Grade 2
WW 3rt* 25 A0t 27 29 A0* 32
WSC 53" 38* 56 A 37 56%* Aast:
WS 64 AT . AG¥* At 67 53
C-WS 65" 51 59" 51 394 68" 53
Grade 3
Ww 35+ 16 .55'_': .51:: 4974 .59: .54::
WSC Aat 23 61" 56, 52 647 587
WS 56" 33 67" 62" 59" n 657"
CAWS .50 39 70 63 59 74 .66
Spring
Grade 1
Ww 18 00 22 39 23 28 3
WSC 33* 13 35 43* 24 36 32
WS A49** a5 3 30 2 30 24
CAWS 59 A1¥* A4 20 19 33 18
Grade 2
WW 50" 39%* 27 36 01 28 25
WSC .52: .5&: 35 A45* 06 37* 33
WS .70 .59 ATHE A7¥E 13 ATE* 38*
CAWS 74" Y s 52" 2 57 A6*
Grade 3
ww 56, 32 65,0 52, 507" 67, 57,
WSC 547 30* 727 53, 52, ., 587
CWs 59 38% a7t 52" 52 75 58"
CAWS 60" A 2" 50%° 50" 76" 55"

Note. Bold statistics indicate r > 50, WW —Words Written; W5C — Words Spelled Correctly; CWS — Comrect Word Sequences;

CAWS — Comrect Minus Incommect Word Sequences.
*p < 05 *Fp < 0L



Table 9. MANOVA results.

Muitivafiate resulls
District 1 im = 338) Diswict 2 (o = 274)
df Emordf Wills A F  pVahe Pamialy of Emorf Wilks' A F  pWValue Pamial oy
W W
Fall -] 470 &3 1544 <1000 on Fall B 474 o4 980 <01 o4
Winter 8 3r4 e 186 <001 0o Winiex B 508 oM 1136 <. 6
hping & 437 a5 1289 <001 oy Hywing B 458 s B4 <001 o3
5 5P
Fall -] [T o 1609 <001 [Ih]: Fall B 4 60 M <N 03
Winter 8 628 [T 1503 <00 s Winis B 504 Qa7 e <.0on iR
Sping 8 638 03 132 <om 01s Sping B AS2 Q72 W00 <D0 015
Frhes's least squeates diffevence (L50) resalis
Meain Wi
Grades difference Sid e p Cohen's d (uades  diffevence Sid bvor  p Coben's d
W, Fall 1w 2 M. Fall L
W - 157 158 000 113 L -1.77 135 ooo 0.9
WL ~T.05% 153 000 118 WL -B8.19 136 ] 1.02
LW T 168 000 7 (4. 955 157 oo 1.08
LIS -TL11 4 DOD 0.E3 - 1040 185 oo 097
2w 1 iwvid
W 4,10 48 0 L ES L 497 140 0 0.53
Wi S80 143 000 0.8 WL 59 141 0o 63
LW .75 157 00D 057 (4. .53 162 00 .67
IS T0as 1.9 000 0ES - 247 192 000 0.0
W, Winter 1w 7 PN, Winter 1w 2
W 1589 iR o000 138 L .59 .M 00 o.87
WL 15,698 143 000 a2 WL LR .72 i 0,54
WS 1745 1B 000 142 (4. 1361 205 Join 1.03
IS 1566 FAL T 1.10 -IWS 1606 2134 0o 1.04
2w 1 2wl d
W 481 180 000 oar L 4.7 .75 000 057
WL 161 152 00D 0a1 WL 7. 177 000 .43
LW BA] i 000 041 O aa 2m 000 0.59
LIS 1093 198 00D T - .02 245 000 .54
W, Spring 1w 2 MW, Speing 1wl 2
W 1030 157 000 o L 1247 1.50 Jo00 112
WL 10 159 000 1.00 WL 1323 158 00 1.1
LW 12,08 198 000 0.E7 4. 1603 206 000 1.1
LIS 1.3& 251 A0 e - 1rn 2158 000 1L.1&
2wl 2wvil
W A0 L4 0l 03 L 0.3 191 B4 .03
WAL 5.7 148 i il LT WSIL oo 189 099 o
WS - 7.08 1.84 i il [iLY] LS a3 T 6 [i LK il
LIS 1089 233 i il i1 - ~0.43 159 LES o3
5, Fall 1w 2 5 Fall Twi 2
W -5.00 1.58 i il ory AW -a.ar 145 i} 1.01
WAL -B58 144 i i} i1 WL -8.97 13% i} 1.27
LW -7.50 133 i i} O.ET WS -8.10 142 i} 1.36
LW -5.03 168 i i} [i L] - -9} 173 i} .m
2w 3 2vi 3
W -B15 148 i il LT AW -2 149 i} Ty
WAL -B.94 135 i i} i) WS -B.78 143 i} LES
LS -TIR 124 i il (i1 LS -83 146 i} 0.E4
C-IW5S -6 71 157 i il 045 C-IAS -QEd 1.T8 000 073
5°, Winler 1w 2 5 Wntssy 1wsl
W -B.98 168 L i} OLE4 AW -9.70 .69 i} 054
WAL -BLES 159 K] O.ER WS - 10LES 167 i} 1.08
WS -6 1459 K1) OEY [ -11.98 175 i) 124
LIS —Hd3 175 L] OG0 LA - 1364 i ANl 1.20




Table 9. Continued

Fiahers least squares. diffesence IL50) results

Mear M i
Grades difference Sid ermor  p Coben's d Gades  diffesence 51 Bor i} Coben's o
2w 3 Z2ws 3
W 649 156 00 050 L. 748 175 S0 .50
WL T.B9 1.47 1] (175 | 7% 172 JOND .64
WS 682 138 Y] [T} WS 833 1.BD 0 059
-5 B.ES5 1.63 L] o9 [ . ] 835 212 00 053
5P Spring 1w 2 P oSpuing 1wvs 2
W B0 1.79 ] 066 L 12rr 202 D0 1.15
WL B.18. .74 L] e WaL 13.1% 1.98 SO 1.4
LS .96 166 L] (11 (& =] 13.33 i | 0 1.30
LIS A6 .97 DD (1K [ . 5] 1232 233 D0 .03
2w 3 Zwvi 3
Ww 139 1.66 ] 033 W .M 202 JDHD 01
WS 5.36 162 ] LEY WaL 1r3 1. 94 DN ozxy
LW L F 154 L] [1L2.] (& 5] 5005 204 N .34
IS 1200 1853 (11 1] (1R 1] [ . ] ] 233 S0 AS

Note: Full imivariate and 15D results available upon reguest. PW. paiure-wond, 5P siory prompt, WW. wonds wiitten; Wh(:
wopds spelied cormecthys OWS: comect word sequencesy, C-IWS: comect mioun. inooied word sequences
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