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Curriculum-based measurement in writing (CBM-W) has been proposed as a 

means of screening general education and special education students for writing 

difficulties and as a tool for monitoring the progress of struggling writers.  CBM-W 

involves the administration of multiple probes of equivalent difficulty over time to 

monitor student progress toward academic standards (McMaster & Espin, 2007). The 

purpose of this study was to determine the technical adequacy of multiple CBM-W 

measures and how well the measures predicted writing performance.  Additionally, this 

study examined how well CBM-W measures predicted student growth in writing over 

time.  This study also extended the work of previous research by including a sample of 5
th

 

grade Hispanic students (n = 167), including English language learners (ELLs), former 

ELLs who were being monitored, ELLs with disabilities, and non-ELLs.  Students were 

given story starters and completed narrative writing samples that were scored using 

words written (WW), words spelled correctly (WSC), correct word sequences (CWS), 

and correct minus incorrect word sequences (CIWS).  The criterion measure was the Test 
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of Written Language, Fourth Edition (TOWL-4).  Results indicated inconsistent alternate-

forms reliability for WW and WSC, and high alternate-forms reliability for CWS and 

CIWS.  CWS and CIWS were the best predictors of one-time writing performance on the 

TOWL-4 for the overall sample, ELLs, former ELLs on first year monitor status, and 

ELLs with disabilities.  CBM-W was not a significant predictor of student growth over 

time for most scoring procedures.  However, a promising finding is that the scoring 

procedure of CWS was a significant predictor of student growth for the overall sample 

and for former ELLs on first year monitor status. Limitations, practical implications and 

future research will be discussed. 
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Chapter 1:  Introduction 

RATIONALE 

Writing has been described as a multidimensional process and one of the most 

complex of language tasks because it involves ―the linking of language, thought, and 

motor skills‖ (Spinelli, 2006, p. 286).  Written expression can be defined as ―the ability to 

express ideas in a readable manner‖ (Spinelli, 2006, p. 286) and is considered a higher 

form of communication.  Students need to be proficient writers who can organize 

information, write for a variety of purposes, and efficiently process written information 

(Reynolds, Hill, Swassing, & Ward, 1988).  In both postsecondary settings and the 

workplace, students and employees must be able to produce various written products, 

such as electronic messages, written documentation, and visual presentations.  To 

succeed in college, and eventually the workplace, students must develop strong writing 

skills (Graham & Perin, 2007).   

Students who do not develop proficiency in written expression face challenges as 

they plan for future education or careers.  Weak writing skills can hinder success at the 

postsecondary level.  Secondary students who struggle with writing are less likely to be 

admitted to colleges with writing-assessment entrance requirements (Graham & Perin, 

2007).  For those students who are admitted to postsecondary institutions, instructors at 

the university level expect them to write ―well-reasoned, mechanically sound pieces of 

writing in a wide array of classes‖ (Conley, 2005, p. 115).  Students who choose not to 
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pursue postsecondary education struggle to obtain employment in positions requiring 

proficiency with written documentation, visual presentations, technical reports, or 

electronic messages (Graham & Perin, 2007) and face challenges in a technological 

society that is increasingly focused on the exchange of information (Conley, 2005).   

Evidence from the National Commission on Writing (NCW; 2003) and the 

Institute of Education Sciences National Center for Educational Statistics (IESNCES; 

Salahu-Din, Persky, & Miller, 2008) has indicated that, historically, teachers have not 

successfully identified writing difficulties or provided adequate instruction to develop 

strong writers.  In 2003, the NCW reported that there was a writing crisis in the public 

education system of the United States that required educators’ immediate attention.  For 

example, the NCW reported that students were able to write, but not well enough to 

succeed in higher education or the workplace.  They could master basic writing skills but 

were unable to produce higher-level writing that was ―precise, engaging, or coherent‖ 

(NCW, 2003, p. 16).  More recently, the IESNCES issued a 2007 report card regarding 

the writing proficiency of students in the United States (Salahu-Din et al., 2008).  This 

report card evaluated the performance of students in Grades 8 and 12 on narrative, 

informative, and persuasive writing tasks.  Students were rated as showing basic, 

proficient, or advanced achievement (Salahu-Din et al., 2008).  Students writing at the 

basic level had to demonstrate partial mastery of grade-level prerequisite knowledge and 

skills.  Students writing at the proficient level had to demonstrate competency writing on 

grade level, and advanced students had to demonstrate superior, or above-grade-level, 
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performance.  In 2007, the number of students scoring at or above a basic level increased 

as compared to the 2002 report, but the percentages of students scoring at a proficient 

level did not improve.  Only one third (33%) of 8
th

-grade students and less than one 

fourth (24%) of 12
th

-grade students scored at or above the proficient level.  

Although the data demonstrated that general education students struggle with 

writing, the data for students with disabilities were even more alarming.  Not 

surprisingly, the students with disabilities included in the 2007 Nation’s Report Card 

(Salahu-Din et al., 2008) sample scored considerably lower than the students without 

disabilities.  Of the total sample of 8
th

-grade students with disabilities, 6% scored at or 

above the proficient level and 55% scored at or above the basic level, leaving 39% 

scoring below the basic level.  Five percent of the 12
th

-grade students with disabilities 

scored at or above the proficient level, 44% scored at or above the basic level, and a 

worrisome 51% scored below the basic level.   

English language learners (ELL) were another group of students performing lower 

in writing.  ELLs are described as ―nonnative speakers of English who are not yet fully 

proficient in the language‖ (Mihai, 2010, p. 2).  Several other terms, such as limited 

English proficient (LEP) or English as a second language (ESL), have been used to 

describe this group of students (Mihai, 2010).  On the 2007 Nation’s Report Card 

(Salahu-Din et al., 2008), out of the total sample of 8
th

-grade students with ELL status, 

6% scored at or above the proficient level and 58% of students scored at or above the 

basic level, leaving 36% scoring below the basic level.  Two percent of the 12
th

-grade 
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students with ELL status scored at or above the proficient level, 40% scored at or above 

the basic level, and 68% scored below the basic level.  When compared to 8
th

-grade and 

12
th

-grade students across the nation, students who are identified as ELL or who have 

disabilities are performing at much lower levels in the area of writing, confirming that the 

writing crisis identified by the NCW in 2003 has not been remedied for these groups of 

students.  Clearly, the variables responsible for the poor writing performance of specific 

student groups in elementary and secondary schools must be examined and addressed. 

STUDENTS WHO STRUGGLE WITH WRITING 

The writing crisis described by the NCW in 2003 and the results of the 2007 

writing report card (Salahu-Din et al., 2008) highlighted how students from certain 

subgroups struggle to perform higher-level writing tasks and that more research is needed 

to understand and better support these groups.  To identify students with writing 

disabilities and their characteristics, Kaustic, Colligan, Weaver, and Barbaresi (2009) 

completed a longitudinal study investigating three identification procedures (regression, 

discrepancy, and low achievement) and incidence rates for written-language disorders in 

a birth cohort of 5,718 children born between 1976 and 1982.  Prior to this study, few 

researchers had examined the incidence rates and epidemiology of written-language 

disorders.  Procedures involving regression methods identified 6.9% of a group of 333 

students with a written-language disorder.  Procedures using a discrepancy model 

identified 10.4% of a group of 511 students with a written-language disorder.  Procedures 

using a low achievement formula identified 14.5% of a group of 704 students as having a 
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written-language disorder.  Kaustic et al. also found that boys were 2 to 3 times more 

likely to have written-language disorders than girls, regardless of the identification 

procedure.   

Kaustic et al. (2009) identified specific characteristics regarding writing problems 

for 87% (n = 702) of students with written-language disorders.  Four specific writing 

difficulties involved problems in spelling, handwriting, grammatical errors, and poor 

paragraph organization, or any combination of the four areas.  Among the 702 students, 

69% demonstrated a combination of the four specific writing difficulties, 5% struggled 

with handwriting only, and 13% struggled with spelling only.  For the remaining 104 

students, information from student records was not available to determine which areas 

were difficult for these students.  The study by Kaustic et al. highlighted the prevalence 

of written language disorders and the need to develop consistent procedures to identify 

struggling writers who could then be eligible for writing interventions. 

When examining the writing performance of students with learning disabilities 

(LD), it is evident that they demonstrate particular challenges in strategic writing 

behavior, such as planning and revising, and in writing skills (Graham & Harris, 2009).  

Thus, difficulty with writing prevents students from using writing to ―support and extend 

learning in content classrooms‖ (Graham & Perin, 2007, p. 445), resulting in lower 

academic performance in courses where knowledge is assessed via writing, such as short 

answers, essay assignments, or tests. 
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Students identified as ELL also face difficulty in the area of writing, an important 

component in language proficiency (Moore & Zainuddin, 2003).  To demonstrate 

knowledge, these students must read and write answers to questions in English (Spinelli, 

2008).  However, writing proficiency for ELLs develops at a much slower rate than 

listening and speaking (Campbell, 2011).  It can take between 5 and 7 years for an ELL 

to gain the language skill needed to succeed in academic settings (Cummins, 1984). 

When students with disabilities and ELLs struggle with writing skills, this can 

lead to challenges in meeting high expectations in general education settings.  Students 

with disabilities and ELLs are increasingly being included in general education settings, 

and much attention is being placed on providing them access to the general education 

curriculum (Capizzi & Barton-Arwood, 2009; Spinelli, 2008).  However, even for 

general education students, writing instruction has not been the priority of public schools 

and is considered the ―neglected R‖ of the three Rs (reading, writing, arithmetic) in 

school (NCW, 2003).  The NWC has called for improvements in writing instruction, 

including an emphasis on using multiple writing samples to assess student progress over 

time in writing.  Traditionally, progress monitoring has been a special education effort, 

but general education researchers and practitioners have recently proposed the use of 

progress-monitoring tools to document student progress (McMaster & Campbell, 2008). 

One practical way of monitoring student progress is curriculum-based measurement.   
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CURRICULUM-BASED MEASUREMENT 

Curriculum-based measurement (CBM) has been proposed as a simple and 

efficient method of measuring student progress.  CBM was developed to create a link 

between assessment and instruction so that educators could be more involved in using 

assessment data to make instructional decisions for their students (Deno, 1985).  CBM is 

defined as an assessment procedure in which ―multiple probes of equivalent difficulty are 

administered repeatedly, yielding time series data that reflect student progress‖ 

(McMaster & Espin, 2007, p. 68).  CBM provides norms, or benchmarks, of student 

performance, along with tools for measuring student progress over time (Jewell & 

Malecki, 2005).  Traditionally, students’ writing achievement has been measured via 

standardized commercial achievement tests (Phillips, Hamlett, Fuchs, & Fuchs, 1993).  

Although important, standardized measures of writing proficiency do not provide 

direction for ongoing progress monitoring and instructional planning because they cannot 

be administered frequently and often lack connections between test content and 

classroom curriculum (Phillips et al., 1993).  CBM is based on assessing student 

proficiency in the school curriculum, rather than comparing students to national 

normative samples (Phillips et al., 1993).  Deno and Fuchs (1987) explained that sources 

used to create the CBM measures should be ―generated from the local school curriculum‖ 

(p. 9).  When developing measures for research purposes, researchers often use a process 

that involves ―generating ideas, searching for materials, conducting pilot tests‖ and 

―soliciting teachers’ suggestions and modifying prompts‖ (McMaster, Du, & Petursdottir, 
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2009, p. 44). The goal in developing CBM measures is to help teachers routinely monitor 

student progress in the classroom curriculum and use that data to inform choices in 

instructional approaches.   

Deno (1985) described CBM measures as a way of taking the ―vital signs‖ of 

students’ ―educational health‖ (p. 230) and described four criteria to consider in creating 

CBM measures.  First, the CBM measures used by teachers need to be reliable and valid 

to aid in instructional decision making.  Second, the measures have to be simple and 

efficient, allowing teachers to implement them frequently, with minimal training, and in a 

manner that minimizes time away from core instruction.  Third, results of the CBM 

measures should be easy for all stakeholders (parents, teachers, and students) to 

understand.  Finally, the measures should be inexpensive, to encourage frequent use in 

monitoring progress over time.  

Progress-monitoring measures that address writing, such as curriculum-based 

measurement in writing (CBM-W), can be used to quickly and accurately identify 

struggling writers so that interventions can be designed and implemented in order to 

reduce failure on high-stakes assessments (McMaster & Espin, 2007).  Unfortunately, the 

area of CBM-W is far less researched when compared to the areas of CBM reading 

(CBM-R) (Wayman, Wallace, Wiley, Ticha, & Espin, 2007) and mathematics (CBM-M) 

(Foegen, Jiban, & Deno, 2007).  Wayman et al. identified 90 (56%) articles on CBM-R 

out of 160 total articles on CBM.  Foegen et al. (2007) identified 29 (18%) articles on 

CBM-M out of the 160 original articles.  McMaster and Espin (2007) identified that only 
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9 (6%) of the original 160 articles addressed CBM-W. Clearly there is a lack of research 

in the area of CBM-W.  

The Elementary and Secondary Education Act of 1965 (ESEA), reauthorized as 

the No Child Left Behind Act of 2001 (NCLB), requires states to assess performance in 

reading, math, and science to determine whether students are making adequate yearly 

progress (AYP).  If schools do not demonstrate AYP, they face possible sanctions.  The 

law does not specifically require the assessment of writing; however, writing is a 

component on many of the reading, math, and science tests, and many states also require 

writing assessments (Hessler & Konrad, 2008).  For example, Espin, Wallace, Campbell, 

Lembke, Long, and Ticha (2008) reported that more than 41 states measure student 

writing with an annual assessment in the area of English/Language Arts.  In 20 of the 41 

states, students are required to pass an English/Language Arts test to graduate from high 

school.  Many schools have started taking a proactive approach by searching for ways to 

determine whether students will pass these assessments prior to administration.  If 

schools can identify students who are at risk for reaching the required writing 

performance standards, teachers are able to intervene and provide additional instruction 

to increase the chances of passing state writing tests (McMaster & Espin, 2007). 

Frequent progress monitoring of writing is one way in which schools can address 

the challenges of high-stakes testing and accountability (McMaster & Espin, 2007), and 

CBM-W is one tool that could be used to assess writing skills.  Typically, students are 

asked to write for 3 to 7 min in response to an instructional-level story starter.  The 
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writing responses are scored on specific countable indices, such as number of words 

written or number of words spelled correctly, among others (Hosp, Hosp, & Howell, 

2007).  Because schools are already using CBM-W as a progress-monitoring tool, there is 

a need to verify that the measures are consistently identifying students who struggle with 

written expression and represent writing skills being taught in classrooms.  

Consumers of CBM-W must be cautious when using CBM-W data to identify 

struggling writers or when making instructional decisions.  Educators need to have 

confidence that CBM-W measures are truly identifying students who are struggling with 

writing and in need of support.  Similarly, if educators are using CBM-W to make 

instructional decisions, they need to be confident that the tools are giving them accurate 

information.  Before recommending widespread use of CBM-W for students in Grades K 

through 12, researchers must establish adequate reliability and validity of CBM-W 

measures. 

Reliability and Validity of CBM-W 

Reliability refers to the consistency of, precision of, and extent to which error is 

present in an assessment measure (Cohen & Swerdlik, 2002).  McMaster and Espin 

(2007) explained that adequate reliability in CBM-W is crucial for two reasons.  First, 

CBM-W measures are often used to identify at-risk students.  Thus, if CBM-W measures 

are not reliable, there is an increased risk of false positives or false negatives.  Second, 

for CBM-W measures to be useful for making decisions about student progress, results 

must reliably identify how much growth is expected over time.   
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In addition to reliability, the validity of CBM-W measures must be considered. 

The validity of a particular test is based on answering the following question: Does the 

test measure what it purports to measure?  (Cohen & Swerdlik, 2002).  McMaster and 

Espin (2007) explained that demonstrating that a CBM-W measure assesses all of the 

major activities of writing is one challenge in establishing its validity.  Writing is 

complex, is multidimensional, and involves several processes that occur simultaneously.  

For example, writing requires (a) self-regulation; (b) cognitive processes such as 

planning, translating, and revising; and (c) specific knowledge about writing (Flower & 

Hayes, 1980; Graham & Harris, 2009).  Given the many components involved in 

assessing writing, adequate reliability and validity can be difficult to establish.  Three 

stages of CBM research have been used to describe the process of establishing adequate 

technical features for CBM measures. 

Stages of CBM Research 

Fuchs (2004) outlined three stages of CBM research relating to reliability and 

validity.  The three stages are described as a means of conducting programmatic research 

on CBM for ―substantiating the tenability of a measure for the purpose of progress 

monitoring‖ (p. 189) and can be applied to the area of CBM-W.  Stage 1 of CBM 

research investigates the technical features of static (one point in time) scores.  Research 

in the first stage examines the reliability and criterion validity of CBM writing measures.  

The primary purpose of research in this stage is to determine how well CBM measures 

predict achievement or performance on other measures of writing (Foegen et al., 2007).  
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In Stage 1 studies, researchers administer a CBM measure and a second measure, such as 

a teacher rating, high-stakes assessment, or standardized test, to determine whether the 

results of the CBM measure can serve as an indicator of success on the second measure.   

The second stage of research includes studies that examine the technical features 

of slope (Fuchs, 2004).  The purpose of studies in Stage 2 is to evaluate whether repeated 

measures of CBM reflect student growth over time as compared to overall performance 

in an academic domain.  Examining the technical features of slope involves determining 

how adequately an individual’s slope estimate measures ―true rate of change‖ (Singer & 

Willett, as cited in Jenkins, Graff, & Miglioretti, 2009).  This is accomplished by 

administering repeated CBM measures, examining the variability of the repeated 

measures, and determining how well the increasing slope reflects growth in a particular 

content area (Foegen et al., 2007).  

Finally, research in the area of Stage 3 explores the instructional utility of CBM 

measures.  In this stage, researchers seek to determine whether information obtained by 

administering CBM measures is used by practitioners to inform instruction and improve 

student achievement.  For example, a Stage 3 study might involve instructing teachers 

how to administer and interpret CBM measures with students.  Researchers would 

attempt to determine whether teachers adapt instruction based on the results of the CBM 

measures to better meet the needs of struggling students.   

According to Fuchs (2004), a disproportionate number of studies focus on Stage 1 

research, which she attributed to the desire to develop universal screening tools and thus 
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the need to establish the reliability and validity of CBM measures.  She further contended 

that research in Stage 2 occurs less often because it must be conducted over time to 

collect data and evaluate growth.  The lack of research in Stage 3 was attributed to the 

difficulties involving practitioners’ use of data.   

Fuchs (2004) advised that ―to advance CBM in important ways and to capitalize 

on CBM’s unique contribution for modeling progress and enhancing instruction‖ (p. 

191), researchers should devote increased attention to Stages 2 and 3.  An examination of 

previous reviews of the literature demonstrates the tendency for CBM-W research to 

focus primarily on Stage 1, and less often on Stages 2 and 3.  Thus, there is a need to 

move beyond Stage 1 studies to investigate using CBM-W as a tool to document student 

progress over time and explore how educators use CBM-W systems within the classroom 

setting.  Unfortunately, unlike other areas of CBM assessment in the areas of reading and 

mathematics, CBM-W measures have not yet demonstrated adequate reliability or 

validity in Stage 1 studies.  In order to shift the focus of CBM-W research from State 1 to 

Stages 2 and 3, CBM-W measures must first meet adequate reliability and validity 

conditions.  

STATEMENT OF PURPOSE 

The purpose of this dissertation was to identify technically adequate CBM-W 

measures that educators can use to identify students who struggle with writing.  Thus, my 

focus was to conduct both a Stage 1 and a Stage 2 study of CBM in the area of written 

expression.  This study addressed, first, Stage 1 of CBM research, to determine the 
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technical adequacy of multiple CBM-W measures and how well the measures predict 

performance in written expression,   and, second, Stage 2 of CBM research, to determine 

how well CBM-W measures predict student growth in writing over time.  This 

dissertation is to become the foundation for future research on Stage 3, once the technical 

adequacy of CBM-W measures has been established.  

RESEARCH QUESTIONS 

This study involved students in Central Texas from four subgroups: (a) Hispanic 

students who are ELLs, (b) Hispanic students who were formerly ELLs and have been 

monitored for 1 year after being exited from the English as a Second Language program, 

(c)  Hispanic students who are ELLs and have disabilities, and (d) Hispanic students who 

are not classified as ELL.  The study was guided by the following research questions: 

Research Question 1: What is the alternate-forms reliability of CBM-W 

 measures? 

(a) Does alternate-forms reliability differ by scoring method? 

Research Question 2: What is the predictive validity of CBM-W score(s) for 

performance on the Test of Written Language–Fourth Edition (Hammill & 

Larsen, 2009)?  

(a) Does the predictive validity differ by scoring method? 

(b) Does the predictive validity differ by subgroup? 
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Chapter 2:  Review of Related Literature 

WRITTEN LANGUAGE 

Writing is one of the most complicated of language tasks because it involves 

many ―interwoven subskills‖ (Espin, Weissenburger, & Benson, 2004, p. 550). To be a 

successful writer, students must possess background knowledge and the ability to 

organize thoughts and ideas. Students must also adhere to established writing conventions 

such as spelling and grammar (Espin et al., 2004). Hammill & Larsen (2009) define 

written language as ―the comprehension and expression of thoughts through the use of 

characters, letters or words that are etched, traced, or formed on the surface of some 

material‖ (p. 1).  Spinelli (2006) describes written language as ―the ability to express 

ideas in a readable manner‖ (p. 286) and considers writing a higher form of 

communication.  From the definitions and descriptions of writing, it is clear that many 

complicated processes are occurring when one is engaged in the writing process.   

The process of writing can be divided into several components.  Hammill and 

Larsen (2009) divided writing into (a) the conventional component, (b) the linguistic 

component, and (c) the cognitive component.  The conventional component is described 

as the accepted orthographic standards in a writing system and focuses on spelling and 

punctuation rules.  The second component, the linguistic component, is defined as the 

grammatical and semantic elements in written work.  Grammar involves using correct 

―tenses, plurals, noun–verb correspondences and cases‖ (Hammill & Larsen, 2009, p. 3), 

and semantics refers to appropriate word selection.  The cognitive component is the 



 

 

 

17 

 

―ability to write logical, coherent, and contextual material‖ (p. 3).  For students to be 

successful writers, they must use orthographic rules consistently, select appropriate words 

to express their thoughts, use correct grammar, and present organized writing suitable for 

the writing purpose and intended audience.       

Another way to categorize the components of writing is the 6 + 1 TRAIT model.  

The 6 + 1 TRAIT model was developed based on research by Didderich (1974) and 

Purves (1992).  The 6 + 1 TRAIT model is a framework for assessing writing that 

examines each trait independently (Culham, 2003).  The ―traits‖ include (a) ideas and 

content, (b) organization, (c) voice, (d) word choice, (e) sentence fluency, (f) 

conventions, and (g) presentation.  Ideas and content refers to the ability to generate and 

connect ideas to an overall theme or topic. Organization refers to how thoughts and ideas 

are structured into sentences and paragraphs.  The third trait, voice, is described as an 

author’s personal style used to convey thoughts and ideas.  The fourth trait, word choice, 

consists of vocabulary usage and the variety of words and sentences used by the author.  

Sentence fluency refers to how quickly and accurately a writer can produce sentences and 

entails examining the number of words written and the length and complexity of 

sentences.  The sixth trait, conventions, refers to grammar, spelling, punctuation, and 

capitalization.  Finally, presentation refers to how legible and readable the final product 

appears.   

Weaknesses in any of the three writing components (Hammill & Larsen, 2009) or 

in the 6 + 1 TRAIT model (Culham, 2003) can impact a writer’s ability to communicate 
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ideas in written form; therefore, educators must be aware of the components of writing 

and be able to identify difficulties, implement interventions, and monitor student progress 

(Spinelli, 2006).  In addition to understanding the components of writing, a basic 

understanding of the writing process, or theoretical models of writing, could aid 

educators in identifying writing difficulties. 

This chapter reviews (a) theoretical models of written language, (b) the 

characteristics of struggling writers, (c) a description of typical tools used in the 

assessment of writing, (d) the history of curriculum-based measurement (CBM), (e) the 

relevant literature in CBM in writing (CBM-W), and (f) a rationale for using CBM-W to 

assess writing.   

MODELS OF WRITING IN NATIVE LANGUAGES 

 Cognitive psychologists have developed various models to explain the writing 

process.  One of the most widely known models was proposed by Flower and Hayes 

(1981), and it divided the writing process into basic cognitive processes that can be 

studied to determine what strategies both good and poor writers use.  The model is made 

up of three units: (a) the task environment, (b) the writer’s long-term memory, and (c) the 

writing process.  The task environment comprises the author’s purpose for writing, the 

intended audience, and the text the author has composed.  The second unit, the writer’s 

long-term memory, refers to information about the writing topic, the plan for producing 

the written product, and knowledge about the intended audience.  This information can be 

stored in a person’s memory or could include information retrieved from other reference 
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materials, such as books.  The third unit, the writing process, is composed of three steps: 

(a) planning, (b) translating, and (c) reviewing.  Planning is defined as the ―internal 

representation of the knowledge that will be used in writing‖ (Flower & Hayes, 1981, p. 

372).  Planning involves several subprocesses, including generating ideas, organizing, 

and goal setting.  The act of translating refers to putting one’s ideas into ―visible 

language,‖ or into written form (Flower & Hayes, 1981, p. 372).  The act of reviewing is 

made up of the subprocesses of evaluating and revising.  Finally, within the writing 

process unit, Flower and Hayes described one final component, the monitor.  As monitor, 

the writer moves among the processes of writing according to his or her particular goals 

and habits or style.  

 In 1996, Hayes revised the model to include aspects of context, motivation/affect, 

and working memory (McCutchen, 2006; McCutchen, Teske, & Bankston, 2008).  The 

model was redesigned with only two units: (a) the task environment and (b) the 

individual.  The task environment was made up of the social environment and the 

physical environment.  The social environment included the writer’s audience, as in the 

1981 model, and added the contributions of collaborators.  The physical environment 

continued to include the text written, but was updated to include the composing medium, 

which could include handwriting, typing, or composing on a computer.  Hayes labeled 

the second unit ―the individual.‖  The individual calls on four systems during writing: (a) 

motivation/affect, (b) cognitive processes, (c) working memory, and (d) long-term 

memory.  In the area of motivation and affect, the writer can engage in the process of 
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writing based on personal goals, predispositions, beliefs/attitudes, and cost/benefits 

estimates.  The area of cognitive processes was revised and included the subprocesses of 

text interpretation, reflection, and text production.  The subprocesses of planning, 

translating, and reviewing from the original 1981 model were placed under the reflection 

subprocess in the new model.  Additionally, the subprocess of translating was renamed 

text production.  Working memory was added to the 1996 model and consisted of 

phonological memory, visual/spatial memory, and semantic memory.  The concept of 

long-term memory was expanded to include task schemas, topic knowledge, audience 

knowledge, linguistic knowledge, and genre knowledge.   

 Cognitive models of the writing process can be useful tools for examining the 

writing performance of both skilled writers and struggling writers.  Both the Flower and 

Hayes model (1981) and the Hayes model (1996) outlined several components involved 

in the process of writing.  These components could be used to pinpoint specific areas 

where the writing process breaks down for struggling writers. 

MODELS OF WRITING IN SECOND LANGUAGES 

 Theoretical models of writing for native language speakers have been widely 

researched and focus on the cognitive processes involved when writing.  In contrast, there 

is little research on the writing development of English language learners (ELLs).  From 

the few studies that have been conducted, most researchers agree that students who are 

learning to write in a second language such as English, progress in a way that is similar to 

how they learned writing in their native language, with some important distinctions 
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(Atkinson & Connor, 2008).  In a review of multilingual writing, Fitzgerald (2006) 

summarized the results of a few studies in the intermediate grades by explaining, ―There 

was little difference in the writing processes used by students across the two languages‖ 

(p. 346), and she reported that there is transfer of knowledge and skills of writing from a 

first language to the second language.  Second language writing models tend to focus 

more on social context (Ball, 2006).  Such models take into consideration ―an 

individual’s prior experiences, values, beliefs, and context on what and how students 

learn‖ (Ball, 2006, p. 295).  Just as in the cognitive models of native language speakers, 

students can struggle to write in a second language.  Fitzgerald’s review asserted that 

when students struggle in second language writing, it can more often be related to 

problems in the ability to compose a written product, rather than to language ability.   

 To summarize, there is little research about the impact of a second language on 

writing performance.  From the few studies in this area, researchers have concluded that 

the writing process evolves in a similar fashion as when one is learning a first language.  

However, an important influence on writing performance in a second language is social 

context, which shapes how a student engages in the writing process.  Students who write 

in a second language could be impacted by language proficiency or problems with the 

writing process itself. 

STRUGGLING WRITERS 

 Students who struggle with writing in a first and/or second language can 

experience difficulty in any area within the writing models of Flower and Hayes (1981) 
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and Hayes (1996).  In the area of planning and reflection, younger children tend to focus 

on content generation rather than creating a plan for writing, and often they do not see the 

difference between planning and writing (McCutchen, 2006). In the area of text 

production, many students struggle with translating what they want to say into written 

English.  Flower and Hayes (1981) explained, 

If the writer must devote conscious attention to demands such as spelling and 

grammar, the task of translating can interfere with the more global process of 

planning what one wants to say.  Or one can simply ignore some of the constraints 

of written English.  One path produces poor or local planning, the other produces 

errors.  (p. 373)   

Students can also struggle with spelling as they produce written products.  When students 

have difficulty retrieving words or remembering how to spell words, other areas of the 

writing process are allocated fewer working memory and long-term memory resources 

(McCutchen, 2006).  Students who have deficits in working memory tend to focus more 

on lower-level writing skills and engage in ―knowledge telling‖ (McCutchen, 2006, p. 

122) rather than the higher-order skills of planning and revising.  When revising and 

editing, students face difficulties with problem solving, in that they are unable to correct 

problems within written text, such as run-on sentences, even when the problems are 

explicitly identified for them (McCutchen, 2006).   Young writers face many challenges 

when engaging in the writing process; however, several groups tend to face inordinate 

difficulty.  These groups include ELLs and students with learning disabilities (LD), 



 

 

 

23 

 

emotional/behavioral disturbances (EBD), and attention-deficit/hyperactivity disorder 

(ADHD).  

Students With Disabilities 

Students with disabilities face a variety of challenges in the area of writing, 

depending on the type of disability.  Students with LD demonstrate particular problems 

with strategic writing behavior, such as planning and revising, and with basic writing 

skills (Graham & Harris, 2009).  Students with LD tend to spend little time planning and 

revising and view writing as a content-generation task, rather than as a way of organizing 

ideas (Graham & Harris, 2009).  This inability to plan and revise is most likely due to 

difficulty in the mental process of self-regulation that is involved in these tasks (Flower 

& Hayes, 1980; Graham & Harris, 2009).  Additionally, students with LD tend to have 

difficulty with basic writing skills and fluency, frequently demonstrating errors in 

spelling, capitalization, and punctuation (Graham & Harris, 2009).  For example, students 

who have to devote extra attention to applying spelling rules often forget ideas or plans 

for the writing task.  Also, students may lose ideas because they are unable to write or 

type as fast as they are thinking.  This results in missing information, poor organization, 

and/or incomplete paragraphs or essays.  Thus, difficulty with writing prevents students 

from using writing to ―support and extend learning in content classrooms‖ (Graham & 

Perin, 2007, p. 445), resulting in lower academic performance in courses where 

knowledge is assessed through writing, such as short-answer quizzes, essay assignments, 

or tests. 
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Students with other types of disabilities, such as EBD and ADHD, struggle with 

other aspects of the writing process.  Students with EBD experience difficulty with 

academics, particularly in the area of writing (Lane et al., 2008).  Frequently, students 

with EBD do not enjoy expressing themselves through writing.  When these students 

experience academic challenges or dislike certain tasks, they often engage in off-task 

behaviors or avoid working altogether (Regan, Mastopieri, & Scruggs, 2005).  Students 

with ADHD tend to be less productive, writing fewer words on expressive, creative, and 

instructive essays, than peers without ADHD (Re, Pedron, & Cornoldi, 2007).  Students 

with ADHD are able to write fluently but struggle with planning, organization, text 

production, and spelling (Re et al., 2007).  Students with disabilities encounter difficulties 

when engaged in the writing process that can adversely impact their performance on 

writing tasks required in school settings. 

English Language Learners 

Students who are learning English as a second language may struggle in any area 

outlined in the cognitive models of writing, but have added challenges depending on 

where they are in the process of second language acquisition. According to Krashen and 

Terrell (1983), second language development can be categorized into four stages. The 

first stage of second language development is preproduction.  In this stage, ELLs have 

limited knowledge of vocabulary in the second language (up to 500 words) but are not 

comfortable using the vocabulary to communicate with others. This phase can last from a 

few hours to a few months.  The second stage is early production.  In this stage, ELLs 



 

 

 

25 

 

know more vocabulary words (up to 1,000 words), but when speaking or writing they 

tend to respond in one- or two-word phrases.  This phase can last anywhere from 6 

months to a year.  The third phase, speech emergence, occurs when ELLs possess a 

vocabulary of approximately 3,000 words and begin to use short phrases and sentences to 

communicate.  In this phase, students can ask and answer simple questions; they also may 

use longer sentences but often make grammar errors that can cause difficulty 

communicating a message that others will understand.  This phase can last 1 to 3 years.  

Finally, ELLs move into the fourth stage, intermediate fluency, 3 to 5 years after 

beginning to learn a second language.  The fourth stage occurs once an ELL’s vocabulary 

contains approximately 6,000 words and is accompanied by more complex language.  

When engaging in the writing process, it is clear that a student’s level of second language 

proficiency affects his or her ability to communicate thoughts and ideas in written form.  

ELLs face the additional challenge of learning a second language while applying 

previous writing experience and knowledge to produce a written product in a second 

language.   

Summary 

Students with disabilities and limited experience with the English language can 

struggle with many components of the writing process.  In addition to struggling with 

writing, these students face challenges in meeting the high expectations they encounter in 

general education settings.  Students with disabilities and ELLs are increasingly being 

included in such settings, and much attention is being placed on providing access to the 
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general education curriculum (Capizzi & Barton-Arwood, 2009; Spinelli, 2008).  

Students from different backgrounds and experiences all face ―demands for higher levels 

of writing performance and for demonstration of content mastery through writing‖ (Troia, 

2006, p. 324).  Many educators do not feel they have the pedagogical knowledge or 

instructional strategies necessary to effectively teach writing or identify writing 

difficulties (NCW, 2003; Salahu-Din et al., 2008; Troia, 2006).   

ASSESSING WRITTEN LANGUAGE 

Writing assessment is necessary to identify and remediate the weaknesses of 

struggling writers.  Writing involves many complex processes; therefore, it is not 

surprising that the assessment of writing is a challenging task (Espin, et al., 2004).  For 

students to become proficient writers, they must possess ―requisite verbal skills, the 

ability to organize thought, the capacity to present ideas in print according to established 

conventions, an adequate knowledge base, and the ability to use self-monitoring 

strategies to guide the writing process‖ (Espin et al., 2004, p. 55).  Researchers designing 

writing assessments seek to identify measures that are reliable and valid.  Reliable writing 

assessments demonstrate consistency over time or when scored by different assessors 

(Tindal & Parker, 1989).  Reliability also refers to stable results on alternate forms of the 

assessment tools, which can be obtained by providing students with writing tasks that 

take into account interests and background knowledge (Espin et al., 2000).  Valid 

assessments demonstrate connections with student performance in school, as well as 
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proving to be useful tools for educators (Tindal & Parker, 1989).  Assessments should be 

both reliable and valid to accurately identify student strengths and weaknesses. 

 Attempts to establish reliable and valid writing assessments have spurred the 

creation of numerous types of writing assessment tools and scoring procedures.  Writing 

assessment can be classified into direct and indirect methods (Tindal & Parker, 1989).  

Direct assessment involves examination of actual writing samples.  Typically, students 

are asked to respond to some form of writing prompt.  In contrast, indirect assessment 

does not involve actual writing samples; rather, it involves multiple choice questions 

about grammar, punctuation, and capitalization, and/or sentence combining tasks (Tindal 

& Parker, 1989).  Indirect measures are easy to score, but critics of this approach argue 

that this method of assessment does not reflect the type of writing seen in classroom 

settings.  Direct assessment measures are more closely aligned with classroom curricula 

and typically demonstrate higher content validity than indirect assessments (Tindal & 

Parker, 1989).  

Direct assessment measures can be scored using subjective or objective 

procedures.  Subjective scoring procedures involve making judgments about the quality 

of written work (Tindal & Parker, 1989).  In contrast, objective scoring procedures 

involve tallying countable features of written work, such as counting the total number of 

words written by a student.  The following section will provide a brief description and 

analysis of direct assessment scoring procedures. 
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Subjective Scoring Procedures 

Three major scoring procedures are used to evaluate direct assessment: (a) holistic 

scoring, (b) analytic scoring, and (c) primary trait scoring. 

Holistic Scoring 

Holistic scoring is a technique in which ―one score is assigned to a piece of 

work—after examining it as a whole—that provides an overall impression‖ (Spinelli, 

2006, p. 327) of the writing sample.  Typically, scores are judged in comparison to 

writing samples from peers.  Holistic scoring, while relatively efficient, has been 

criticized for several reasons.  First, it does not provide teachers with details about 

student writing that could be used to guide instruction (Espin et al., 2004; Spinelli, 2006).  

Second, holistic scoring does not consistently demonstrate interrater reliability or 

alternate-forms reliability.  Espin et al. reported variation in interrater reliability 

coefficients that range from .13 to .94.  In terms of alternate-forms reliability, researchers 

have seen low correlations among scores on different writing samples.  Finally, in some 

instances, holistic scoring possesses adequate face validity or authenticity but has not 

demonstrated consistent results in terms of criterion-related or predictive validity (Espin 

et al., 2004). 

Primary Trait Scoring 

 This scoring method provides educators with more information than holistic 

scoring.  Primary trait scoring is based on identifying important components of a writing 
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task and then rating those components within a writing sample.  Using scoring guides 

with predetermined criteria (e.g., organization, voice, ability to persuade), scorers rate 

each of the criteria on a scale ranging from unsatisfactory to highly competent (Espin et 

al., 2004).  Typically, four to five numerical ratings are generated per writing sample.  In 

primary trait scoring, different criteria can be developed depending on the purpose for 

writing.  Primary trait scoring has demonstrated adequate interrater reliability, face 

validity, and authenticity; however, it is lacking in the area of criterion-related validity, 

with moderate correlations of .47 to .58 (Espin et al., 2004).  While more reliable and 

valid than holistic scoring, primary trait scoring is more time-consuming to implement,  

is ―largely applicable for specifically designed writing tasks and is most useful for 

research, small groups, or validity studies‖ (Espin et al., 2004, p. 57). 

Analytic Scoring 

 Analytic scoring is similar to primary trait scoring in that it is based on rating 

traits or components of student writing, but the two methods differ in that the same 

criteria are used for all writing samples.  One example of an analytic scoring model is the 

6 + 1 TRAIT model (Diederich, 1974; Purves, 1992).  This model evaluates all types of 

student writing samples on the same seven criteria: (a) ideas and content, (b) 

organization, (c) voice, (d) word choice, (e) sentence fluency, (f) conventions, and (g) 

presentation (Culham, 2003).  Students are assigneds ratings for all individual categories, 

which may or may not be weighted the same (Espin et al., 2004).  Espin et al. reported 

that the advantages of analytic scoring include flexibility in defining each component, 
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ease in training scorers, and the ability to provide teachers with assessment information to 

guide instruction.  Analytic scoring demonstrates higher interrater reliability estimates 

(.50 to .97) but is time-consuming to score, and ratings of one trait could easily influence 

ratings of another trait (Espin et al., 2004).   

Objective Scoring Procedures 

Subjective scoring procedures provide teachers with information about writing 

samples but not about student writing growth over time.  Objective scoring has been 

proposed as an alternative method of assessing student writing.  In objective scoring of 

direct writing samples, scorers count various indices of writing, such as the number of 

words written or the number of words spelled correctly. CBM uses objective scoring 

procedures in a ―systematic approach for measuring student progress and making 

instructional decisions‖ (Deno, as cited in Espin et al., 2004, p. 59).   

Curriculum-Based Measurement 

CBM grew out of a line of federally funded research at the University of 

Minnesota Institute for Research on Learning Disabilities (IRLD) in the late 1970s.  

CBM was originally developed as an attempt to more closely align student assessment 

with special educators’ curricula.  The goal was to provide teachers with assessment data 

in the areas of mathematics, reading, and writing that could be used to make daily 

decisions about what and how to teach students (Deno, 1985).  The term curriculum-

based was used because the assessment tools were based on content taught in classrooms 
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(Deno, 2003).  CBM is not to be confused with curriculum-based assessment, a term that 

refers to using frequent and direct teacher-created measures (often lacking standardized 

procedures) to assess student progress on classroom curricula (Spinelli, 2006).   

Over a 6-year period, IRLD researchers developed generic assessment procedures 

in the areas of mathematics, reading, and writing that specified the following: (a) core 

outcome tasks on which to assess performance; (b) stimulus items, measurement 

activities, and data on technical adequacy; and (c) decision rules about using the CBM 

data in classrooms (Deno, 2003).  Deno defined CBM as an assessment process based on 

―a specific set of standardized procedures‖ (p. 185) that include several characteristics.  

First, CBM is a type of informal assessment, but it is based on standardized observational 

procedures and adequate reliability and validity estimates.  Second, CBM involves 

standard measurement tasks.  For example, in the area of mathematics, students’ ability to 

write correct answers to math computation problems might be measured.  In reading, 

students might be assessed on how many correct words they can read per minute on a 

short reading passage, or how well they fill in missing words within sentences.  In 

writing, CBM typically involves students’ responding to a story starter or picture prompt.  

Third, CBM employs prescriptive stimulus material representative of the school 

curriculum.  Fourth, CBM measures are designed to have specific administration and 

scoring methods. CBM measures are administered in a standardized fashion within 

recommended time limits.  Scoring methods are clearly defined to increase interrater 

reliability.  Fifth, CBM involves performance sampling using direct observation 



 

 

 

32 

 

procedures.  In each measure, numbers of correct and incorrect responses within a 

specific time period are totaled.  Sixth, CBM is intended to provide teachers with 

information that will help them to adapt instruction based on student needs; therefore, 

there must be multiple equivalent samples, with task difficulty held constant to detect 

growth over time. Seventh, CBM is designed to be time efficient.  Most CBM tasks are 

administered within 1 to 3 min and are relatively easy to score.  Finally, CBM procedures 

are easy to teach, so that teachers and other education personnel can learn how to 

implement them with fidelity (Deno, 2003).   

Although CBM was initially designed to help special education teachers improve 

classroom instruction, it is also used for other purposes (Deno, 2003). CBM can predict 

performance on other student assessments, such as performance on high-stakes testing 

(Deno, 2003; Espin et al., 2008).  A more recent purpose for using CBM is to screen for 

students who are at risk for academic failure (Deno, 2003).  Because CBM procedures are 

standardized, results could be used to compare student performance to that of a group.  In 

this way, students could be identified and provided interventions to prevent further 

struggles.  With Response to Intervention (RtI) models becoming increasingly used in 

schools, CBM can be used to evaluate the effectiveness of interventions provided to 

struggling students.  Unlike standardized writing assessments, which must be given with 

longer time frames between administrations, CBM is able to detect student growth over 

short time periods (Deno, 2003).  Another important area where CBM could be used is in 

the assessment of English language learners (Deno, 2003).  As the number of students 

who are learning English increases, there is a need to find appropriate assessment tools 

that are normed with students who speak languages other than English and do not depend 
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on a student’s background knowledge or experience.  Mihai (2010) recommended using 

CBM for ELLs in content areas because of its simplicity, and suggested that CBM results 

could be analyzed to ensure that ELLs are mastering content area skills.   Researchers 

have started to examine the use of CBM with ELLs in the area of reading and have found 

CBM tools reliable and valid for assessing these students both in their native language 

and in English (Deno, 2003; Espin et al., 2008).    

Summary 

Writing assessment is a challenging task, given the many components involved in 

the writing process.  Various methods for assessing writing have been proposed and 

classified as subjective or objective in nature.  Subjective scoring procedures involve 

overall impressions or judgments of a piece of writing and often use rubrics or rating 

scales. Objective scoring involves tallying quantifiable features of student writing, such 

as the number of words written.  One type of objective scoring is CBM.   CBM in the 

area of writing involves using short informal assessments of writing, along with more 

standardized procedures for administration.  CBM-W could be used in several ways.  In 

the past, CBM-W has been used by special education teachers to improve classroom 

performance.   Additionally, CBM-W has been proposed as a way to screen students for 

difficulty in the area of writing so that interventions can be offered to improve writing 

performance.  Finally, CBM-W has also been recommended for use with ELLs because 

of its simplicity and because it depends little on background knowledge or experience. 

CURRICULUM-BASED MEASUREMENT IN WRITING 

Curriculum-based measurement in writing (CBM-W) is one tool that could be 

used to assess writing skills.  Most CBM research following the IRLD studies has 
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centered on the areas of reading and mathematics.  According to McMaster and Espin 

(2007), 30 years of research have established CBM as a reliable and valid tool for 

assessing performance and progress in the areas of reading and mathematics, but there is 

still a need to develop technically sound CBM in the area of writing.  In CBM-W, 

students are typically asked to write for 3 to 7 min in response to an instructional-level 

story starter.  The writing responses are scored objectively on specific countable indices, 

such as number of words written or number of words spelled correctly (Hosp et. al, 

2007).   

CBM-W as a Tool to Identify and Monitor Progress for Struggling Writers 

Writing instruction is considered the ―neglected R‖ of the three Rs (reading, 

writing, arithmetic) in school and has not been a priority in public schools  (NCW, 2003).  

The NWC has called for improvements in writing instruction, including an emphasis on 

using multiple writing samples to assess student progress in writing.  Traditionally, 

progress monitoring has been a special education effort, but general education researchers 

and practitioners have recently proposed the use of progress-monitoring tools to 

document student progress.  With the reauthorization of The Individuals with Disabilities 

Education Improvement Act of 2004 (IDEIA 2004), schools were encouraged to use a 

child’s RtI and progress monitoring prior to referring a student for special education 

assessment.  RtI was defined by Fuchs, Mock, Morgan, and Young (2003) as follows: 

1) Students are provided with ―generally effective‖ instruction by their classroom 

teacher; 2) their progress is monitored; 3) those who do not respond get 
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something else, or something more, from their teacher or someone else; 4) again, 

their progress is monitored; and 5) those who still do not respond either qualify 

for special education or for special education evaluation.  (p. 159) 

RtI models center on three levels, or ―tiers,‖ of student support.  At the first level of 

support, or Tier 1, all students receive quality instruction using evidence-based practices, 

and student progress is monitored using universal screening assessments two to three 

times per school year.  In Tier 2 of RtI, students who do not respond to general 

instruction receive an intervention, and progress is monitored to determine whether 

invention is improving student performance.  In Tier 3, students who do not respond to 

schoolwide, group, and individual interventions are referred for special education 

assessment.  

RtI models require evidence-based writing interventions and frequent progress 

monitoring to be implemented for students struggling in general education as well as 

students receiving special education services.  Historically, progress monitoring has been 

used in special education to ―establish students’ present levels of performance, set goals, 

monitor progress toward these goals, and make instructional changes when progress is 

insufficient‖ (McMaster & Campbell, 2008, p. 550).  One goal, among many, of RtI is to 

incorporate a system of progress monitoring for all students.  Both NCLB (2001) and 

IDEIA (2004) emphasize the need to regularly track special education and general 

education student progress in an effort to identify students at risk of failing to meet grade-

level academic standards (McMaster & Campbell, 2008). 
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Reliability and Validity of CBM-W   

CBM progress-monitoring tools in reading and mathematics have been adopted 

for use in RtI systems and are considered reliable and valid indicators of student 

performance; however, consumers of CBM-W must be cautious when using CBM-W 

data to identify struggling writers in an RtI system or when making instructional 

decisions.  Educators need to have confidence that CBM-W measures are truly 

identifying students who are struggling with writing and in need of support.  Similarly, if 

educators are using CBM-W to make instructional decisions, they need to be confident 

that the tools are giving them accurate information.  Before recommending widespread 

use of CBM-W for students in Grades K through 12, researchers must establish adequate 

reliability and validity of CBM-W measures.  Reliability refers to the consistency, 

precision, and extent to which error is present in an assessment measure (Cohen & 

Swerdlik, 2002).  McMaster and Espin (2007) explained that adequate reliability in 

CBM-W is crucial for two reasons.  First, CBM-W measures are often used to identify at-

risk students.  If CBM-W measures are not reliable, there is an increased risk of false 

positives or false negatives.  A false positive occurs when a child is identified by the 

CBM-W measure as needing additional intervention when in actuality the student does 

not require the intervention.  Conversely, a false negative occurs when a child who does 

need the intervention is not so identified.  Second, for CBM-W measures to be useful for 

making decisions about student progress, results must reliably identify how much growth 

is expected over time.   
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Common types of reliability assessed in studies of CBM-W include test–retest 

reliability, alternate-forms reliability, and/or interscorer reliability.  Test–retest reliability 

is established by administering a test to one person on two different occasions and 

calculating the correlation between the two sets of scores (Cohen & Swerdlik, 2002).  

Alternate-forms reliability refers to administering one test and parallel version(s) of the 

same test to determine the degree of the relationship between the various forms (Cohen & 

Swerdlik, 2002).  Interscorer reliability refers to ―the degree of consistency that exists 

between two or more scorers (or judges or raters)‖ (Cohen & Swerdlik, 2002, p. 139). 

Reliability is especially important in CBM-W if students are assessed over time and if the 

results are used to inform instruction or determine eligibility for interventions as part of 

an RtI process. 

In addition to reliability, the validity of CBM-W measures must be considered.  

The validity of a particular test is based on answering the following question: Does the 

test measure what it purports to measure?  (Cohen & Swerdlik, 2002).  McMaster and 

Espin (2007) explained that demonstrating that a CBM-W measure assesses all the major 

activities of writing is one challenge in establishing the validity of CBM-W measures.  

Writing is complex, is multidimensional, and involves several processes that occur 

simultaneously.  For example, writing includes (a) self-regulation; (b) cognitive processes 

such as planning, translating, and revising; and (c) specific knowledge about writing 

(Flower & Hayes, 1980; Graham & Harris, 2009).   
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Typically, validity studies of CBM-W measures focus on establishing criterion-

related validity, which refers to ―how adequately a test score can be used to infer an 

individual’s most probable standing on some measure of interest‖ (Cohen & Swerdlik, 

2002, p. 160).  For example, a researcher could administer a CBM-W measure (predictor 

variable) and a standardized measure of writing (criterion variable) to a group of students.  

Using statistical analysis, researchers determine if there is a significant relationship, or 

correlation, between the scores on the CBM-W measure and the standardized measure.  If 

there is a significant relationship between the two measures, the researcher can conclude 

that the predictor variable serves as an indicator of performance on the criterion variable.    

In addition to these types of validity, McMaster and Espin (2007) proposed 

examining six other types of validity in CBM-W based on a framework provided by 

Messick (1995): 

Writing tasks should (a) represent the multifaceted nature of the writing process 

(content validity); (b) reflect the variety of cognitive processes that writing 

theorists have indicated are important (substantive validity); (c) be scored using 

procedures that are not too narrow or too broad such that relevant information is 

overlooked or irrelevant information is included (structural validity); and (d) 

correlate well with comprehensive writing measures that assess multiple writing 

domains and not correlate well with measures of other constructs, such as 

mathematical problem solving (external validity). (p. 69) 
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McMaster and Espin (2007) also recommended considering generalizability and 

consequential validity in CBM-W.  Generalizability is used to demonstrate that CBM-W 

scores and interpretations can be used with other populations, in other settings, and across 

different tasks.  Consequential validity refers to the use of CBM-W results to make 

instructional decisions. 

 Currently, there is disagreement in the literature pertaining to CBM-W on what 

constitutes adequate reliability or validity coefficients.  McMaster and Espin (2007) 

recommended using guidelines established in research on CBM reading to determine the 

reliability and validity of a CBM-W measure.  Relatively strong reliability and validity 

can be established when correlation coefficients are greater than .80.  Moderately strong 

reliability and validity can be established when the correlation coefficients fall between 

.70 and .80.  Moderate reliability and validity coefficients fall between .60 and .70, and 

weak reliability and validity occur when correlation coefficients fall below .60.  Finally, 

Horner et al. (2005) recommended that inter-scorer agreement meet the minimal standard 

of 80%.  The recommendations by McMaster and Espin (2007) and Horner et al., (2005) 

will be used to interpret reliability coefficients, validity coefficients, and interscorer 

agreement in this examination of the CBM-W literature.   

Early Research in CBM-W   

Several reviews have been completed examining different aspects of CBM-W.  In 

1989, Marston reviewed CBM research in the areas of CBM reading, mathematics, 

spelling, and writing.  Participants included students at the elementary school level 
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(Grades 1–6) in general education, with LD, and who were low achieving.  Marston 

reviewed six validity studies within four technical reports and/or peer-reviewed studies 

(Deno, Mirkin, & Marston, 1980; Deno, Marston, & Mirkin, 1982; Marston, 1982; 

Videen, Deno, & Marston, 1982).  Three studies, found within one research report (Deno 

et al., 1980), were conducted at the IRLD and focused on investigating concurrent 

validity of CBM-W measures.  Researchers provided students a story starter or topic 

sentence prompt and 3 min to write.  Scoring focused on measuring six features of 

writing: (a) number of words written, (b) number of words spelled correctly, (c) number 

of correct letter sequences, (d) number of mature word choices (words not commonly 

used), (e) number of large words written, and (f) average t-unit length (defined as a main 

clause and its subordinate clauses).  Results indicated that total words written, words 

spelled correctly, correct letter sequences, and mature words were highly related to 

criterion measures.  Criterion-related validity coefficients ranged from .41 to .84 for total 

words written, and .45 to .92 for words spelled correctly, with most coefficients being 

greater than .70, indicating moderate validity.  Three studies within two IRLD research 

reports (Deno et al., 1980; Marston, 1982) showed criterion-related validity coefficients 

ranging from weak validity (r = .57) to strong validity (r = .86) for correct letter 

sequences.    

 In addition to reviewing validity studies, Marston (1989) reviewed 11 studies of 

reliability within six research reports and/or peer-reviewed journals (Fuchs, Deno, & 

Marston, 1983; Marston, 1982; Marston & Deno, 1981; Shinn, 1981; Tindal, Germann, & 
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Deno, 1983; Tindal, Marston, & Deno, 1983).   Test–retest reliability estimates ranged 

from .42 to .69 for total words written, .62 to .81 for words spelled correctly, and .51 to 

.86 for correct letter sequences.  Parallel forms reliability estimates ranged from .51 to.84 

for total words written, with most coefficients being above .70. Reliability correlation 

coefficients ranged from .41 to .85 for words spelled correctly and .64 to .96 for correct 

letter sequences.  Two of the 11 studies (Marston & Deno, 1981; Tindal et al., 1983) 

calculated interrater agreement with a mean of .98.  Marston indicated that the reliability 

estimates were generally lower than those in the areas of reading, mathematics, and 

spelling. Results from a study by Fuchs, Deno, and Marston (1983) indicated that when 

results were aggregated over samples and forms, the reliability of CBM writing 

improved. As a result of the validity and reliability findings, Marston recommended 

CBM-W as one means of quickly assessing progress in writing for students in both 

special and general education. 

Recent Research in CBM-W   

Nearly 20 years after Marston’s 1989 review, McMaster and Espin (2007) 

conducted a review of the literature in CBM-W to examine the technical adequacy of 

CBM-W measures.  These were elementary and secondary school studies that included 

technical reports (n = 17) from the IRLD at the University of Minnesota, as well as peer-

reviewed research (n = 21).  The IRLD technical reports were the basis for developing 

measures with adequate reliability and validity in CBM-W and were conducted with 

participants in Grades 1 through 6.  The results of these studies indicated strong validity 
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between countable indices of writing, such as number of words written or words spelled 

correctly, and standardized writing measures.  Criterion validity coefficients ranged from 

.69 to .88 for the measures of mature words (words not commonly used), words written, 

and words spelled correctly on tasks such as story prompts, topic sentences, and picture 

stimuli. The IRLD results showed that ―valid measures of written expression could be 

obtained with brief writing samples and relatively efficient, objective scoring procedures‖ 

(McMaster & Espin, 2007, p. 76).  

When reliability was examined, the IRLD studies did not fare as well.  Reliability 

was stronger across grade levels than within grade levels, possibly due to error that can 

occur from administering only one CBM-W prompt.  In collecting just 1 data point 

during a single writing session, the length of student response may be influenced by 

personal or environmental factors. Lower reliability coefficients were found for students 

with LD and low-achieving students, which McMaster and Espin (2007) explained could 

be due to range restriction when limiting the study to such participants.  Finally, the 

IRLD studies indicated that CBM scoring methods were sensitive to growth across 

grades, but none of the IRLD studies considered technical adequacy on a regular basis, 

such as weekly or biweekly. 

In addition to reviewing IRLD studies, McMaster and Espin (2007) described the 

results of peer-reviewed studies conducted in elementary and secondary school settings. 

Studies involving students at the elementary level (n = 5) failed to establish test–retest or 

alternate-forms reliability for CBM-W measures.  McMaster and Espin (2007) reported 
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that only one study (Gansle, Noell, VanDerHeyden, Naquin, & Slider, 2002) examined 

alternate-forms reliability, and it was not successful in establishing adequate reliability 

coefficients.  In addition to reliability concerns, research in elementary settings has failed 

to establish adequate criterion validity, especially within grade levels. McMaster and 

Espin provided several possible explanations for the differences found among the IRLD 

technical reports and peer-reviewed studies.  First, the peer-reviewed studies used fewer 

direct criterion measures that measured a broad range of language skills, such as the 

language subtests on the Iowa Test of Basic Skills (ITBS; Hoover, Hieronymus, Frisbie & 

Dunbar, 1996), whereas the IRLD studies used more direct measures of specific writing 

skills, such as analytic scoring in areas of written expression, as seen on the Test of 

Written Language (Hammill & Larsen, 1978). Using more direct measures of writing 

skills as criterion variables could be the reason for the better criterion validity results 

found in the IRLD studies.  Second, later studies used holistic ratings, which McMaster 

and Espin explained may not be a valid method of analyzing brief writing samples and 

could inflate correlations.  Further research is still needed to determine the best way to 

measure elementary school students’ writing using CBM-W (McMaster & Espin, 2007). 

Studies at the secondary level (n = 12) demonstrated better reliability (internal 

consistency and alternate-forms) than elementary schools studies; however, in terms of 

validity, McMaster and Espin found that more simple forms of CBM-W measurement 

scoring, such as words written or words spelled correctly, do not provide adequate 

information regarding student performance and are not suitable for ongoing progress 



 

 

 

44 

 

monitoring.  More sophisticated scoring methods, such as correct word sequences minus 

incorrect word sequences, and longer writing sample durations for secondary students 

could be alternative options to increase the validity of CBM-W measures (McMaster & 

Espin, 2007).   

When examining CBM-W studies across grade levels, McMaster and Espin 

(2007) suggested that different types of scoring might be needed at each grade level. The 

authors described a few studies spanning grade levels, confirming their observation.  As 

students grew older, the criterion validity of CBM-W measures using narrative samples 

decreased, while longer samples tended to increase the validity of writing scores. 

In sum, more research is needed in the area of CBM-W to develop  ―seamless and 

flexible writing measures to be used within a system of accountability, whereby students 

at risk for failing to meet standards are identified, intervention effectiveness is evaluated, 

and student progress within and across grade levels is monitored‖ (McMaster & Espin, 

2007, p. 82).  Additional research needs to be conducted across time with intact samples 

to better determine the reliability of using CBM-W measures to monitor progress over 

time.  When measures are identified and evaluated for acceptable reliability and validity, 

researchers should consider the criteria recommended by Deno (1985) and conduct 

studies involving educators as the administrators and scorers of CBM-W measures.  To 

use CBM-W measures in a system of accountability, researchers must investigate the 

simplicity, efficiency, understandability, and financial costs associated with using CBM-

W in school settings by typical school personnel (Deno, 1985).   
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Both CBM-W reviews (Marston, 1989; McMaster & Espin, 2007) emphasized the 

need to examine CBM research in areas other than reading and mathematics and called 

for increased research in the area of CBM-W.  To achieve this purpose, a current 

literature review in the area of CBM-W was completed for this dissertation. 

SALIENT FEATURES OF CBM-W 

CBM-W tasks vary in terms of the duration of student writing, types of probes, 

scoring methods, time needed to score the CBM-W measures, and criterion measures 

used to determine the relationship between performance on a CBM-W task and another 

form of writing assessment.  The following section provides a description of the salient 

features of CBM-W.   

Duration of the Writing Task 

In CBM-W, students are typically administered a probe and asked to provide a 

written response within a set duration of time.  Current CBM-W studies have employed a 

variety of durations ranging from 1.5 min to 10 min.  Seven studies (Fewster & 

Macmillan, 2002; Gansle et al., 2002; Gansle et al., 2004; Gansle, VanDerHeyden, Noell, 

Resetar, & Williams, 2006; Jewel & Malecki, 2005; Malecki & Jewel, 2003; Stotz, Itoi, 

Konrad, & Alber-Morgan, 2008) involved a writing duration of exactly 3 min.  

Weissenburger and Espin (2005) examined longer time limits but asked students to stop 

writing and mark their place after 3, 5, or 10 min.  
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Types of Probes   

CBM-W probes used in recent research have involved a variety of tasks, such as 

copying tasks or various types of pictorial or written prompts.  For copying tasks, 

students were given a passage and were expected to copy the passage exactly as it was 

written (McMaster & Campbell, 2008).  A more typical approach in CBM-W involves 

writing prompts.  Prompts are brief stimulus pictures or statements about a specific topic 

that students were expected to continue writing about.  Prompts included pictures, written 

sentences, and/or short paragraphs describing the assigned task.  Picture prompts were 

provided in only one study (McMaster & Campbell, 2008).   

Written prompts were provided to students in 10 recent studies (Fewster & 

Macmillan, 2002; Gansle et al., 2002; Gansle et al., 2004; Gansle et al., 2006; Kasper-

Ferguson & Moxley, 2002; Jewel & Malecki, 2005;  Malecki & Jewell, 2003; McMaster 

& Campbell, 2008; Stotz et al., 2008; Weissenburger & Espin, 2005).  Written prompts 

were described as narratives or stories, and in one study (Kasper-Ferguson & Moxley, 

2002) students were able to choose their own topics.  Examples of written prompts 

included sentence starters, such as ―On my way home from school, a very exciting thing 

happened…,‖ as well as topics, such as, ―Write about a trip you would like to take with 

the students in your class‖ (McMaster & Campbell, 2008). 
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Scoring Methods   

Various scoring methods within recent CBM-W studies have ranged from simple 

methods, such as counting the total number of words written, to more complex methods, 

such as counting correct word sequences and then subtracting incorrect word sequences.   

Words Written/Total Words Written/Words Written Correctly 

 Counting the number of words a student writes falls under the writing trait of 

sentence fluency in the 6 + 1 TRAIT model (Didderich, 1974; Purves, 1992).  The benefit 

of using this scoring method is that students are rewarded the more they write during a set 

time limit, and it is the most uncomplicated form of scoring in CBM-W; however, the 

words written by the student do not have to be spelled correctly, grammatically correct, 

or have correct punctuation. Additionally, this scoring method does not assess the content 

of the writing sample.   Words written (WW), total words written (TWW), and/or words 

written correctly (WWC) were used in nine recent studies (Gansle et al., 2002; Gansle et 

al., 2004; Gansle et al., 2006; Kasper-Ferguson & Moxley, 2002; Jewell & Malecki, 

2005; Malecki & Jewell, 2003; McMaster & Campbell, 2008; Stotz, et al., 2008; 

Weissenburger & Espin, 2005).  WW was measured in two different ways: (a) total 

words written regardless of spelling and (b) total words written that were spelled 

correctly. In two studies (Kasper-Ferguson & Moxley, 2002; Stotz et al., 2008), WW was 

used to examine the instructional utility of CBM-W.  Researchers and students were 

involved in graphing CBM-W results for the scoring method of WW. 
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Words Spelled Correctly   

 Scoring the number of words a student spells correctly falls under the conventions 

trait outlined the 6 + 1 TRAIT model (Didderich, 1974; Purves, 1992), as well as the 

conventional component of the writing model described by Hammill and Larsen (2009).  

The benefits of using the number of words spelled correctly to score a writing sample 

include that it is a simple scoring method and a means to generate high levels of interrater 

agreement.  Similar to the WW scoring method, WSC does not take into account the 

content of ideas within the writing sample. WSC was included as a scoring method in six 

recent CBM-W studies (Fewster & Macmillan, 2002; Gansle et al., 2002; Gansle et al., 

2006; Jewell & Malecki, 2005; Malecki & Jewell, 2003; McMaster & Campbell, 2008).  

McMaster and Campbell measured WSC by counting the number of words spelled 

correctly, given the context of a sentence.  Other studies (Gansle et al., 2002; Gansle et 

al., 2006; Jewell & Malecki, 2005; Malecki & Jewell, 2003) counted any WSC, 

regardless of its context.   

Correct Word Sequences 

  CWS relates to the word choice, sentence fluency, and conventions traits of the 6+1 

TRAIT model (Didderich, 1974; Purves, 1992), as well as the conventional and linguistic 

components of the writing model described by Hammill and Larsen (2009).  The benefit 

of using this scoring approach is that, unlike WW or WSC, it considers a broader range of 

writing components, such as spelling, grammar, syntax, and semantics.  However, a 

limitation of this approach is that it does not consider the quality of the ideas, as 
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described in the cognitive component of writing described by Hammill and Larsen 

(2009).  Another weakness of this approach is that only CWS are totaled and students are 

not penalized for incorrect word sequences.  CWS was used in eight recent CBM-W 

studies (Gansle et al., 2002; Gansle et al., 2004; Gansle et al., 2006; Jewel & Malecki, 

2005; Malecki & Jewel, 2003; McMaster & Campbell, 2008; Stotz et al., 2008; 

Weissenburger & Espin, 2005).  Several variations of CWS scoring were reported.  One 

form of CWS scoring, by Videen, Deno, and Marston (1982) (as cited in McMaster & 

Campbell, 2008), involved counting the total number of ―any two adjacent, correctly 

spelled words that are syntactically and semantically correct within the context of the 

sample‖ (p. 555) and was used in four recent studies (Gansle et al., 2002; Gansle et al., 

2004; Gansle et al., 2006; McMaster & Campbell, 2008;).  Four other studies (Jewell & 

Malecki, 2005; Malecki & Jewell, 2003; Stotz et al., 2008; Weissenburger & Espin, 

2005) followed similar methods but added measures examining the beginning and ending 

of sentences: Words had to be capitalized at the beginning of the sentence, and/or the 

sentence had to have correct punctuation at the end in order to be counted as a CWS. 

Correct Word Sequences Minus Incorrect Word Sequences  

 Using the correct word sequences minus incorrect word sequences (CIWS) 

method relates to the conventional and linguistic components of the writing model 

described by Hammill and Larsen (2009).  This scoring method accounts for both correct 

and incorrect word sequences written by a student but does not consider the cognitive 

components of writing described by Hammill and Larsen.  Four recent studies (Jewel & 
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Malecki, 2005; Malecki & Jewell, 2003; McMaster & Campbell, 2008; Weissenburger & 

Espin, 2005) used CIWS to score CBM-W measures.  CIWS involved counting the 

correct number of word sequences and subtracting the number of incorrect word 

sequences, or, in some cases, subtracting the number of correct word sequences from the 

total number of possible word sequences.  Researchers used various methods for 

determining CIWS directly related to the two types of CWS scoring described in the 

preceding paragraph.  In some cases, incorrect word sequences included mistakes in 

spelling, grammar, and syntax, and in others they included errors in capitalization and 

end punctuation.   

Other Types of Scoring   

 Other types of scoring included variations of the traditional scoring types (WW, 

WSC, CWS).  Two studies (Jewell & Malecki, 2005; Malecki & Jewell, 2003) used 

percentage of WSC and CWS as measures.  Gansle et al. (2006) included WW, CWS, 

WSC, and correct punctuation, correct capitalization, complete sentences, and words in 

complete sentences.  Gansle et al. (2004) scored CBM-W responses based on counting all 

punctuation marks, correct punctuation marks, words in complete sentences, and simple 

sentences in addition to WW and CWS.  Finally, Gansle et al. (2002) used human scoring 

(WW, WSC, CWS, parts of speech, long words, total punctuation marks, correct 

capitalization, complete sentences, sentence fragments, and simple sentences) and 

computer-scored variables (Flesch reading ease [Word], Flesch-Kincaid grade level 
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[Word], Flesch-Kincaid grade level [WordPerfect], Sentence Complexity [WordPerfect], 

and Vocabulary Complexity [WordPerfect]).  

Time Needed to Score CBM-W Measures 

 Three studies (Gansle et al., 2002; Gansle et al., 2004; Malecki & Jewell, 2003) 

reported data on the time needed to score CBM-W measures using different scoring 

methods on 3-min story prompts.  In two studies (Gansle et al., 2004; Gansle et al., 

2002), research teams scored the CBM-W measures, while trained graduate or 

undergraduate students scored the measures in the remaining study (Malecki & Jewell, 

2003).  Gansle et al. (2002) collected data on 79% of all probe scoring opportunities (284 

out of 358 probe scoring opportunities) for the scoring methods of WW, CWS, and 

several other less traditional CBM-W scoring methods on probes completed by third- and 

fourth-grade students.  Malecki and Jewell (2003) collected information about the amount 

of time needed to score CBM-W measures for 20 probes administered at each grade level 

(1–8) using the scoring methods of WW, WSC, and CWS.  Gansle et al. (2004) collected 

data on the time needed to score the CBM-W samples on 82% of the writing variable 

scoring opportunities on 74 out of 90 passages.  Gansle et al. (2004) used WW, CWS, 

and several other less traditional CBM-W scoring methods on probes completed by third- 

and fourth-grade students.   

The shortest time needed to score CBM-W measures occurred when scoring WW.  

An average of 24.9 s was needed to score WW (Gansle et al., 2004).  In an earlier study, 

Gansle et al. (2002) found that it took an average of 25.9 s to score WW.  Malecki and 
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Jewell (2003) found that it took an average of 21.69 s to score early elementary (first and 

second grade) student probes for WW, an average of 27.94 s for elementary (third 

through fifth grade) student probes, and an average of 31.45 s for middle school (sixth 

through eighth grade) student probes.  For WSC, Malecki and Jewell (2003) found it took 

an average of 25.39 s to score early elementary student probes, 31.95 s to score 

elementary student probes, and 37.25 s to score middle school probes.  The longest type 

of scoring involved CWS.  Gansle et al. (2004) found it took an average of 72.1 s to score 

using CWS methods.  Malecki and Jewell (2003) found that scorers needed, on average, 

46.25 s to score early elementary probes for CWS, 74.31 s to score elementary probes for 

CWS, and 82.02 s to score middle school probes for CWS. Gansle et al. (2002) found that 

scorers needed an average scoring time of 57.3 s to score probes using CWS.  A simple 

count of WW, regardless of student grade level, required the least time to score, but even 

CWS, on average, took less than 5 min to score for each student.   

Criterion Measures   

CBM-W scores were used as predictor variables to assess performance on a 

number of criterion variables.  Criterion variables ranged from informal measures, such 

as teacher ratings, to standardized assessment measures.  Two studies (Gansle et al., 

2002; Gansle et al., 2006) used teacher rating forms as criterion measures.  Teachers 

rated students’ skills in writing on formal measures of writing performance, such as the 

Six Trait Model (Northwest Regional Educational Laboratory, 2000) (Gansle et al., 

2006), and informal measures, such as class rankings of writing skills (Gansle et al., 
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2002).  One study (Jewell & Malecki, 2005) used an analytic scoring measure as the 

criterion variable, the Tindal and Hasbrouck analytic scoring system (THASS), which 

considers story/ideas, organization/cohesion, and conventions/mechanics.  Three studies 

(Fewster & Macmillan, 2002; Jewel & Malecki, 2005; McMaster & Campbell, 2008) 

used grades in either language arts or writing as criterion variables.  Several studies 

(Gansle et al., 2002; Gansle et al., 2004; Gansle et al., 2006; Jewell & Malecki, 2005; 

McMaster & Campbell, 2008; Weissenburger & Espin, 2005) used state assessment 

measures and/or standardized tests as criterion variables.  Standardized tests used as 

criterion variables within CBM-W studies included the Test of Written Language–Third 

Edition (TOWL-3; Hammill & Larsen, 1996) in McMaster & Campbell (2008), 

Woodcock Johnson–Revised (WJ-R; Woodcock & Johnson, 1989) in Gansle et al. (2004), 

ITBS (Hoover et al.,1996) in Gansle et al. (2002), and Stanford Achievement Test–Ninth 

Edition (SAT-9; Harcourt Brace Educational Measurement, 1996) in Jewell & Malecki 

(2005) and Gansle et al. (2006).  

Summary 

CBM-W studies have assessed student writing in various ways.  In most studies, 

students were given written or picture prompts and asked to respond within a specific 

time limit.  Student responses were then assessed using various scoring methods.  The 

most common methods across studies were counts of WW, WSC, CWS, and CIWS.  

CBM-W probes can be scored relatively quickly, especially for the more simple scoring 

methods of WW and WSC.  CWS and CIWS took longer to score, but total time needed 

to score one student response was less than 5 min.  The most common criterion measures 
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were teacher ratings, grades, state assessments, and standardized tests.  Various 

combinations of these features are typically used by researchers in the evaluation of the 

reliability and validity of CBM-W measures.   

STAGES OF CURRICULUM BASED-MEASUREMENT RESEARCH 

Fuchs (2004) identified three stages of CBM.  The three stages relate to the 

reliability and validity of CBM and describe a system for conducting programmatic 

research on CBM.  Stage 1 of CBM research investigates the technical features of static 

(one point in time) scores.  Research in the first stage examines the reliability and 

criterion validity of CBM writing measures.  The primary purpose of research in this 

stage is to determine how well CBM measures predict achievement or performance on 

other measures of writing (Foegen et al., 2007).  The second stage of research includes 

studies that examine technical features of slope (Fuchs, 2004).  The purpose of studies in 

Stage 2 is to evaluate whether repeated measures of CBM reflect student growth over 

time as compared to overall performance in an academic domain.  Examining the 

technical features of slope involves determining how adequately an individual’s slope 

estimate measures ―true rate of change‖ (Singer & Willett, as cited in Jenkins, Graff, & 

Miglioretti, 2009).  Research in the area of Stage 3 explores the instructional utility of 

CBM measures.  In the third stage, researchers seek to determine whether information 

obtained by administering CBM measures is used by practitioners to inform instruction 

and improve student achievement.   
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All three stages of CBM research described by Fuchs (2004) were evident in 

recent CBM-W research.  Six studies (Fewster & Macmillan, 2002; Gansle et al., 2002; 

Gansle et al., 2004; Gansle et al., 2006; Jewell & Malecki, 2005; Weissenburger & Espin, 

2005) are categorized as Stage 1 research, and they explore the technical features of static 

scores.  Four studies (Kasper-Ferguson & Moxley, 2002; Malecki & Jewell, 2003; 

McMaster & Campbell, 2008; Stotz et al., 2008) are categorized as Stage 2 research and 

measure student progress over time.  Only two studies (Kasper-Ferguson & Moxley, 

2002; Stotz et al., 2008) are categorized as Stage 3 research, examining the instructional 

utility of CBM-W.  The next section will describe studies in each research stage; it is 

organized into the categories of elementary writing studies and studies examining writing 

across multiple grade levels.  

Stage 1 Studies: Static Measurement for Elementary Writing 

There were no studies of static (one-time) measures of Stage 1 research conducted 

solely in elementary school settings.   

Stage 1 Studies: Static Measurement for Writing Across Grade Levels 

Six studies (Fewster & MacMillan, 2002; Gansle et al., 2002; Gansle et al., 2004; 

Gansle et al., 2006; Jewell & Malecki, 2005; Weissenburger & Espin, 2005) involved 

static measures described in Stage 1 that spanned multiple grade levels.  In their recent 

review of CBM-W research, McMaster and Espin (2007) suggested that to build a 

seamless system of CBM-W across grade levels, researchers may need to explore 
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different types of scoring at different grade levels. Studies that crossed grade levels 

involved consecutive grade levels, such as third and fourth grade (Gansle et al., 2002; 

Gansle et al., 2004), first through fifth grade (Gansle et al., 2006), first through eighth 

grade (Malecki & Jewell, 2003), and sixth and seventh grade (Fewster & MacMillan, 

2002), as well as nonconsecutive grade levels, such as Grades 4, 8, and 10 

(Weissenburger & Espin, 2005) and Grades 2, 4, and 6 (Jewell & Malecki, 2005).  All six 

studies used story or expository prompts as the CBM-W measure.   Writing durations 

ranged from 2 to 10 min, with five studies (Fewster & MacMillan, 2002; Gansle et al., 

2002; Gansle et al., 2004; Gansle et al., 2006; Jewell & Malecki, 2005) using 3-min time 

limits.  

One study (Gansle et al., 2006) examined test–retest reliability for story starter 

prompts and found moderately strong correlations of .80 for WW, .82 for WSC, and .78 

for CWS.  Two studies (Gansle et al., 2002; Weissenburger & Espin, 2005) examined 

alternate-forms reliability of CBM-W measures.  When using story prompts, Gansle et al. 

(2002) found moderate to weak correlations of .62 for WW, .53 for WSC, and .46 for 

CWS, while Weissenburger & Espin (2005) found significant, moderately strong 

correlations across Grades 4 to 10 for WW (r = .78–.85), CWS (r = .80–.89), and CIWS 

(r = .79–.89).  Interscorer reliability ranged from 70% to 100% and was reported in six 

studies (Gansle et al., 2002; Gansle et al., 2004; Gansle et al., 2006; Jewell & Malecki, 

2005; Malecki & Jewell, 2003; Weissenburger & Espin, 2005) spanning grade levels.  

Lower interscorer reliability (less than 80%) occurred in two studies (Gansle et al., 2002; 
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Gansle et al., 2004) and was found on scoring methods not typically used in CBM-W 

(complete sentences, words in complete sentences, sentence fragments, and simple 

sentences).  Gansle et al. (2002) indicated that examining these variables was exploratory 

and more work would need to be done to increase interscorer reliability if they proved to 

be good predictors of writing skills.  

Six studies (Fewster & MacMillan, 2002; Gansle et al., 2002; Gansle et al., 2004; 

Gansle et al., 2006; Jewell & Malecki, 2005; Weissenburger & Espin, 2005) examined 

CBM-W as a variable to predict performance on criterion measures.  Four studies (Gansle 

et al., 2002; Gansle et al., 2004; Gansle et al., 2006; Jewell & Malecki, 2005) included a 

standardized assessment as the criterion variable.  Gansle et al. (2002) found positive but 

weak correlations ranging from .15 to .43 between the CBM-W measures of WW, WSC, 

CWS, and the ITBS writing-relevant language subscales.  Gansle et al. (2004) used the 

WJ-R (Woodcock & Johnson, 1989) as a criterion variable and found positive but weak 

correlations ranging from .23 to .42 for the predictor variables of WW, total punctuation 

marks, correct punctuation marks, words in complete sentences, and simple sentences.  

Gansle et al. (2006) found positive but weak correlations falling in the range of .28 to .43 

between CBM-W measures of WW, WSC, CWS, words in complete sentences, correct 

punctuation, correct capitalization, and complete sentences with the total language score 

on the SAT-9 (Harcourt Brace Educational Measurement, 1996).  Jewell and Malecki 

(2005) used the Language subtest of the SAT and found positive but weak to moderate 

correlations ranging from .34 to .67 when WW, WSC, CWS, %WSC, %CWS, and CIWS 
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were used as predictor variables. Of the various scoring methods, the highest correlations 

were seen for %CWS (r = .67) and CIWS (r = .62).   

 Two studies used high-stakes state assessment as the criterion variable.  Gansle et 

al. (2002) found positive but weak correlations, falling in the range of .16 to .41, between 

the predictor variables of WW, WSC, CWS, and the writing subtests on the Louisiana 

Educational Assessment Program (Mitzel & Borden, 2000).  Weissenburg and Espin 

(2005) reported weak correlations between WW and the Wisconsin Knowledge and 

Concept Examinations (WKCE) for Grades 4 through 10, ranging from .26 to .28; 

correlations between CWS and the WKCE for Grades 4 through 10 ranging from .39 to 

.40; and correlations between CIWS and the WKCE for Grades 4 through 10 ranging 

from .46  to .48.  Four studies (Fewster & MacMillan, 2002; Gansle et al., 2002; Gansle 

et al., 2006; Jewell & Malecki, 2005) included less formal assessments, such as teacher 

rating forms, and/or student grades as criterion variables. 

To summarize, moderately strong correlations for three major scoring methods 

(WW, WSC, and CWS) were seen when examining the test–retest reliability of CBM-W 

prompts (Gansle et al., 2006).  Inconsistent results were seen when examining alternate-

forms reliability, with one study (Gansle et al., 2002) finding moderate to weak 

correlations for the three major scoring methods and one study (Weissenburger & Espin, 

2005) finding moderately strong correlations.  In the area of validity, weak to moderate 

correlations were found between CBM-W measures and criterion measures. 
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Stage 2 Studies: Progress Monitoring for Elementary Writing 

Two studies (Kasper-Ferguson & Moxley, 2002; Stotz et al., 2008) examined the 

use of CBM-W as a progress monitoring measure at the elementary school level.  Kasper-

Ferguson and Moxley (2002) conducted a year-long descriptive study involving student 

self-graphing of CBM-W results on 5-min prompts scored using WW.  The authors 

reported that all of the fourth-grade students (n = 19) increased number of words written 

per minute over the school year, and improvements in writing quality were observed; 

however, the results of this study, while encouraging, must be interpreted with caution 

because it used a treatment-only design and failed to establish experimental control.  

Stotz et al. (2008) used a multiple baseline design across three participants and found 

increases in WW and CWS over time for each of the fourth-grade participants when 

implementing a self-graphing intervention.  Stotz et al. (2008) demonstrated a functional 

relationship between the introduction of the intervention and the dependent variables of 

WW and CWS with a small number of participants (n = 3).  Students in the two studies 

demonstrated positive growth over time, which is a promising finding, but limited 

inferences regarding results can be made until more rigorous research is conducted 

(Horner et al., 2005).  

Stage 2 Studies: Progress Monitoring Across Grade Levels 

 Two studies (Malecki & Jewell, 2003; McMaster & Campbell, 2008) investigated 

progress monitoring across grade levels.  Malecki and Jewell (2003) worked with a large 

sample of first- through eighth-grade students and administered a 3-min CBM-W story 
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starter scored using WW, WSC, CWS, CIWS, %WSC, and %CWS in the fall and spring.  

Interscorer reliability ranged from 98.3% to 99.9%.  A series of six repeated MANOVAs 

revealed significant differences between fall and spring scores for the early elementary 

(Grades 1–2), elementary (Grades 3–5), and middle school students (Grades 6–8) for 

CBM measures scored using WW, WSC, CWS, and CIWS.  Malecki and Jewell (2003) 

found that changes in scores from fall to spring were similar across grade levels, except 

when %WSC and %CWS were used.  Significant differences were observed between fall 

and spring scores only for the early elementary school students.   

 McMaster and Campbell (2008) studied CBM-W measures with students in third, 

fifth, and seventh grade.  They administered a 1.5-min passage-copying task and 3- to 7-

min picture prompts, narrative prompts, and expository prompts scored using WW, WSC, 

CWS and CIWS.  Interscorer reliability ranged from 86% to 98%.  Using only indicators 

with sufficient reliability and validity, they used paired-sample t tests to determine if 

significant differences existed between measures administered in the fall and spring.  

Significant differences were found for fifth graders on the 3-min narrative prompt scored 

using CWS, the 5-min narrative prompt scored using CWS and CIWS, and  the 5-min 

expository prompt scored using CWS and CWIS.  Significant differences in growth were 

found for seventh graders on only the 5-min expository prompt scored using CIWS. 

Stage 3 Studies: CBM-W Instructional Utility 

Articles were examined to determine whether they involved teachers 

implementing CBM-W measures.  Two studies (Kasper-Ferguson & Moxley, 2002; Stotz 
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et al., 2008) examined Stage 3 issues of instructional utility.  The two studies only 

included participants in elementary school.  Because of the lack of research in Stage 3, 

studies in which writing CBM was a component of a larger intervention were included.  

The studies will be described chronologically to better depict the developmental nature of 

research in Stage 3. 

The first study (Kasper-Ferguson & Moxley, 2002) was an investigational one 

involving fourth-grade general education students graphing their own progress on CBM-

W tasks, and it included qualitative descriptions of how the teacher modified instruction 

based on the results of student self-graphing.  For the first part of the year, students were 

assigned topics to write about for 5 min.  During the second part of the school year, 

students were allowed to write freely for 5 min.  One noteworthy aspect of this study was 

the use of students and peers in various aspects of the writing process.  When finished 

writing, students had to count the number of words written (misspellings were counted as 

words written).  Next, as a means of obtaining interscorer reliability, the students 

exchanged papers and peers did a second count of words written.  If there were 

disagreements between the student and peer, the teacher did a third count of words 

written.  No numerical results were reported for interscorer reliability. When the study 

began, students recorded data on a table.  At first, students did not seem to be making 

improvements, so the researcher and teacher started having students self-graph the 

number of WW and post results in the classroom. As the study progressed, the teacher 

continued adding various components to self-graphing of WW, such as proofreading and 
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peer-editing, a time for students to share writing, and the opportunity to provide written 

or verbal feedback to peers.  The combination of self-graphing and the teacher’s 

modifications of writing instruction resulted in all students improving in the number of 

words written per minute.  However, the study was a treatment-only design with no 

experimental control, and the results should be interpreted with caution.   

The second study (Stotz et al., 2008) involved a single-subject, multiple-baseline 

design with three students in the fourth grade.  All study participants had high-incidence 

disabilities (two students with LD and one student with an emotional disturbance) and 

received instruction in a resource language arts classroom. The study involved the 

resource room teacher, who implemented instruction in a ―business as usual‖ manner 

during the baseline, intervention, and maintenance phases, and an interventionist, who 

met with the participants four times per week during the intervention phase.  The 

interventionist gave students a story starter and instructed the students to write for 3 min 

on the provided topic.  After writing, the students counted the number of WW 

(misspelled words were counted as words written) and graphed their own progress.  The 

interventionist reviewed each child’s writing to verify the number of WW and record and 

graph the number of CWS for each student.  The interventionist and the second author 

both scored each sample for WW and CWS.  For WW, interscorer reliability had a mean 

of 97.7%.  Interscorer reliability for CWS was lower, with a mean of 78.9%.  Each 

student demonstrated an increase in total WW and CWS at the start of the intervention 

phase of the study, demonstrating a functional relationship between the independent 
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variable of self-graphing and the dependent variables of CBM-W measures scored using 

WW and CWS. Percentage of non-overlapping data points (PND) was calculated by first 

identifying the number of data points that did not overlap between the baseline and 

intervention phases for each student.  Each student’s total number of non-overlapping 

data points was then divided by the total number of data points and multiplied by 100 to 

obtain a percentage (Kennedy, 2005).  For WW, the mean PND for the three students was 

97, and for CWS the mean PND for the three students was 68. Social validity data, in the 

form of questionnaires completed by the students and teacher, showed high levels of 

satisfaction with the intervention.  The students indicated that the self-graphing helped 

them produce longer writing samples; and the teacher indicated she thought the 

intervention improved student outcomes in writing.   

Although promising, the instructional utility of CBM-W data has yet to be 

determined.  There are two encouraging studies in this area, but clearly there is a need to 

expand the breadth of research demonstrating the utility of CBM-W.  Only one study 

(Kasper-Ferguson & Moxley, 2002) focused on how a teacher used CBM-W data to 

guide writing instruction.  There is a need for more rigorous research that uses designs 

focused on answering the question of the instructional utility of CBM-W.  

CONCLUSION 

Writing is a complex, multidimensional process that can be categorized into 

various components, or traits.  Students who struggle with any of the components find it a 

challenge to effectively communicate in written form. Students with disabilities and 
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students who are not proficient in the English language often struggle to succeed in the 

general education setting, given the demands to demonstrate knowledge through written 

output.  Writing assessment is necessary to identify students’ specific writing difficulties 

and remediate their weaknesses.  One objective form of assessment, CBM-W, has been 

proposed as a means of screening students for writing difficulties and monitoring 

progress in writing.  In CBM-W, students are given a writing prompt and asked to 

provide a written response within a set amount of time.  Research has been conducted to 

investigate the reliability and validity of CBM-W measures and how well they predict 

student success in written expression.  

 Through a review of recent CBM-W research, the present study found that the 

bulk of research in CBM-W for students in Grades 4 through 6 falls into Stage 1, 

investigating technical adequacy of measures at one point in time, and then Stage 2, 

examining student growth by using two or more administrations of CBM-W measures 

over time.  Only two studies (Kasper-Ferguson & Moxley, 2002; Stotz et al., 2008) 

investigated Stage 3 research, exploring teachers’ use of CBM-W in classroom settings.   

While several studies focused on static, one-time measures, only a few studies 

investigated the use of CBM-W for measuring progress over time.  Researchers measured 

students’ writing at only two points in time and over large spans of time (e.g., months) 

between administrations.  In an RtI model, it is recommended that schools use 

interventions and monitor student progress more frequently (McMaster & Espin, 2007).  

Stotz et al. (2008) reported that progress was monitored using CBM-W measures four 
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times per week over approximately 4 weeks.  Although this single-subject study found 

increases in WW and CWS for the individual participants, to date no standard growth 

expectations have been identified for the general population.  A recent study by Jenkins 

et al. (2009) investigated intermittent CBM progress monitoring to determine how much 

growth to expect when assessing words read correctly (WRS) in the area of reading over 

a 10-week period.  The researchers also examined the optimal number of times needed to 

assess WRS during that period by comparing growth slopes using data collected weekly, 

every 2 weeks, every 3 weeks, every 4 weeks, and every 9 weeks (Jenkins et al., 2009).  

Results indicated that progress monitoring could occur less frequently than previously 

thought—possibly only every 3 weeks.  With a reduction in the frequency of monitoring 

progress, teachers could save time yet still obtain adequate information regarding growth.  

In the area of CBM-W, we still need to determine which types of probes and scoring 

methods to use when assessing growth, how much growth to expect, and how often we 

need to monitor progress.  Similar to the conclusions of McMaster and Espin (2007), 

little progress in this area of CBM-W Stage 2 research has occurred, and there is a need 

to investigate the reliability of slopes. 

Validity appeared to be lower than desired in most of the studies.  McMaster and 

Espin (2007) attributed lower validity coefficients between CBM-W measures and 

criterion measures to the difficulties inherent in writing assessment.  They explained that 

even nationally standardized measures of writing, such as the TOWL-3 (Hammill & 

Larsen, 1996), do not correlate highly with other measures of writing.  Divergent validity 
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(the practice of assessing the correlations of writing with academic areas such as reading 

or math) may be an alternate means of establishing the validity of CBM-W measures 

(McMaster & Espin, 2007). 

This review of CBM-W literature revealed that most of the existing research 

conducted at the elementary level was conducted with students in fourth grade (N = 8).  

Fifth- and sixth-grade students were included in only three studies.  This is not surprising, 

considering that high-stakes state testing in writing typically occurs during the fourth-

grade year.  If schools are to benefit from using CBM-W as part of an RtI model of 

supporting struggling students, researchers need to consider the use of state testing data 

as criterion variables at these grade levels.  When using state testing data, researchers 

should also consider teachers’ motivation participate in studies at these grade levels.  

Teachers working at grade levels where state testing occurs might be more likely to 

participate because they feel administrative pressure to improve students’ writing skills to 

pass state tests.  The external validity of studies at these grade levels could be influenced 

by teachers whose instruction focuses narrowly on the skills needed to pass a state test 

(Scherff & Piazza, 2005) and who spend significantly more time teaching the skills of 

writing than other grade-level teachers.  Similarly, theresults of studies in other grade 

levels may be influenced by decreases in the amount of time spent teaching writing 

(Graham & Harris, 2009), especially when working with teachers who feel they do not 

need to teach writing because it is not assessed by the state.   
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The disproportionate results at the elementary school level indicate a system of 

―seamless and flexible writing measures to be used within a system of accountability‖ 

where ―student progress within and across grade levels is monitored‖ is lacking 

(McMaster & Espin, 2007, p. 82).  Understanding how teachers use data and how they 

teach writing could assist in creating more systems change.  For example, Graham and 

Harris (2009) surveyed primary school teachers across the United States to understand 

the state of writing instruction in the general education classroom.  Some teachers 

reported spending little time (only 20 to 30 min per day) on writing and writing 

instruction, made few or no adaptations for struggling writers, and instructed students in 

skills such as handwriting and spelling only once per week.  Few of the studies in this 

CBM-W review described the variability of teacher instruction in writing.  Although such 

variability may be difficult to measure, information describing instruction type (process 

approaches, focus on grammar, direct instruction) and length of time teaching writing 

may be important to consider when evaluating the results of CBM-W reliability and 

validity studies.  Large variability in writing instruction methods may exist from setting 

to setting.  Graham and Harris (2009) pointed out that nearly one third of primary 

teachers surveyed did not believe that their teacher preparation program prepared them to 

teach writing.  Thus, the need to gain additional information on how writing is being 

taught could be incorporated into CBM-W research. 
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LIMITATIONS IN CBM-W RESEARCH 

The biggest limitation in the area of CBM-W is a lack of research.  A 

disproportionate number of research studies exist for CBM-W when compared to 

research in CBM reading and mathematics.  The small number of recent studies limits 

conclusions regarding best practices in the area of CBM-W.  While some studies 

examined similar issues of reliability and validity, inconsistencies with scoring methods 

and types of probes prohibit making general claims about best practices in CBM-W.  

Despite these limitations, many researchers identified promising aspects of using certain 

CBM-W scoring methods that will need to be verified empirically.   

A second limitation in CBM-W research is that the individual studies typically do 

not report full information about the race or ethnicity of participants, thereby limiting 

generalization of the results to all students.   Of the studies reporting race/ethnicity, only 

one (McMaster & Campbell, 2008) included a majority of students from culturally or 

linguistically diverse backgrounds.  There is a need to investigate the CBM-W results of 

students from linguistically and culturally diverse backgrounds.  Additionally, students 

with disabilities were reported as being involved in only 1 of the 10 studies; therefore, 

few conclusions can be drawn for this population. 

FUTURE RESEARCH 

 To develop a system of progress monitoring to use across upper elementary 

school, future research needs to involve students from more varied grade levels, 

especially students at the fifth- and sixth-grade levels.  Some promising research has 
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indicated the need for more complex scoring methods as students grow older, and future 

research should expand on this idea.  The goal of future research must be to identify what 

types of probes and scoring methods are appropriate for measuring writing skills within 

and across grade levels.  McMaster and Espin (2007) explained that by establishing these 

guidelines, consequential validity will increase and help educators to make informed 

decisions to guide instruction over time. 

Finally, the breadth of research in CBM-W needs to be expanded to include a 

broader range of student participants.  Studies should include students of different 

ethnicities as well as students from special populations, such as students with disabilities 

and ELLs.  Espin et al. (2008) examined the use of CBM-W to predict performance on a 

state assessment for students classified as ELL versus non-ELL students in an exploratory 

study.  Similar patterns of results were seen in terms of scoring methods and time frames.  

Interestingly, alternate-forms reliability and predictive validity were higher for the ELL 

group than for the non-ELL group.  Espin et al. concluded that CBM-W may be a useful 

tool in assessing ELL students and that the assessment results are not ―negatively affected 

by language proficiency status‖ (p. 190).  More formal research should be conducted in 

this area to confirm these findings in secondary settings, but also examining the 

possibility of using CBM-W for ELL students at the elementary school level. 
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Chapter 3: Method 

The purpose of this study was to conduct a Stage 1 and Stage 2 study of 

curriculum-based measurement (CBM) in the area of writing.  CBM involves 

administering brief probes of equivalent difficulty in various subject areas, such as 

reading, mathematics, and writing, to monitor student progress and inform instructional 

decisions (Deno, 1985; McMaster & Espin, 2007).  Fuchs (2004) categorized CBM 

research into three stages.  Stage 1 studies attempt to establish the technical adequacy of 

CBM measures by assessing student performance at one point in time, with the goal of 

establishing reliability and validity.  Stage 2 studies attempt to measure student growth to 

determine if the probes are associated with overall growth in the academic area of 

interest.  Stage 3 studies examine how practitioners use CBM data to monitor progress 

and guide instruction; Stage 3 was not part of this study.  

Only a few studies in the area of curriculum-based measurement in writing 

(CBM-W) have focused on both Stage 1 and Stage 2 research (Lembke, Deno, & Hall, 

2003; McMaster et al., 2003; Ritchey, 2006).  Those studies involved children in 

kindergarten through second grade.  The present study addressed Stage 1 questions 

related to CBM-W by determining the alternate-forms reliability of multiple CBM-W 

measures and how well the CBM-W measures predicted success on standardized writing 

assessments.  The Stage 2 aspect of this study pertained to the degree to which CBM-W 

measures validly predicted student growth in written expression.  This chapter describes 

the methodology of the study, including (a) research questions, (b) study design, (c) 

description of the sample, (d) measures, (e) procedures, and (f) data analysis. 
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RESEARCH QUESTIONS 

Research Question 1: What is the alternate-forms reliability of CBM-W 

 measures? 

(b) Does alternate-forms reliability differ by scoring method? 

Research Question 2: What is the predictive validity of CBM-W score(s) for 

performance on the Test of Written Language–Fourth Edition (Hammill & 

Larsen, 2009)?  

(c) Does the predictive validity differ by scoring method? 

(d) Does the predictive validity differ by subgroup? 

DESIGN 

 This study focused on examining the psychometric properties of CBM-W 

measures.  Specifically, this study evaluated the technical features of reliability and 

validity for CBM-W measures.  First examined is the alternate-forms reliability of CBM-

W probes.  Second, the study evaluated the predictor-criterion relationships between 

results on CBM-W probes and a standardized measure of written expression and the 

predictive power of CBM-W results as indicators of student growth in writing 

performance.   

SETTING 

A sample from an urban public charter school district in central Texas participated 

in this study.  The district, part of a network of more than 82 free, public, open-

enrollment schools for low-income students, is committed to narrowing the achievement 

gap and increasing the number of underserved students attending college.  The central 
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Texas charter school district began in 2002 with a group of fifth graders at one middle 

school.  Each year, the district has added additional grade levels and schools.  This 

expansion will continue through 2016 and ultimately serve a student population 

encompassing Grades K through 12.   

During the 2010–2011 school year, the district operated one new elementary 

school with a kindergarten class, two middle schools, and one high school.  One middle 

school served students in Grades 5 through 8, one middle school served students in 

Grades 5 and 6, and one high school served students in Grades 9 through 11.  Total 

enrollment in the district was approximately 1,000 students.  Approximately 6% of the 

students within the district were classified as receiving special education services.  

Approximately 32% of students were classified as limited English proficient (LEP).  

Ninety-two percent of the students in the district received free or reduced-price lunch.   

Hispanic students made up 93.5% of the student enrollment, with African Americans 

(4.2%), Caucasians (1.5%), Asians (0.5%), and Pacific Islanders (0.1%), making up the 

remaining student population.  

School Demographics 

The study involved both of the middle schools within the district.  Approximately 

379 students in fifth through eighth grade attended the first middle school. One hundred 

of these students were in the fifth grade during the 2010–2011 school year.  Roughly 95% 

of the fifth-grade students qualified for free or reduced-price lunch, 54% were classified 

as LEP students, and approximately 10% received services for special education or 

Section 504 services.  In terms of racial/ethnic groups, 94% of the fifth-grade students 

were classified as Hispanic, 5% as Black, and 1% as White. 
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Approximately 215 fifth- and sixth-grade students attended the second middle 

school, with 110 of those students in the fifth grade.  Approximately 97% of the fifth-

grade students qualified for free or reduced-price lunch, 62% were classified as LEP 

students, and approximately 6% received special education services or Section 504 

services.  In terms of racial/ethnic groups, approximately 94% of the fifth-grade students 

were classified as Hispanic, 4% as African American, and 2% as Asian.  In both middle 

schools, all fifth-grade students, with the exception of students who were retained, had 

participated in a lottery system to obtain a place in one of the two middle schools for the 

2010–2011 school year. See Table 3-1 for specific demographic data for fifth-grade 

students. 
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      Totals by school 

  Total  School 1 School 2 

  N %  n % n % 

                  

Number of participants  210 100.0%  100 47.6% 110 52.4% 

         

Racial/ethnic groups         

      Asian  2 1.0%  0 0.0% 2 1.8% 

      Black, non-Hispanic  9 4.3%  5 5.0% 4 3.6% 

      Hispanic  198 94.3%  94 94.0% 104 94.5% 

      White, non-Hispanic  1 0.5%  1 1.0% 0 0.0% 

         

Gender         

     Male  114 54.3%  48 48.0% 66 60.0% 

     Female  96 45.7%  52 52.0% 44 40.0% 

         

Free lunch and reduced-price 

lunch  
202 96.2%  95 95.0% 107 97.3% 

Special education  13 6.2%  7 7.0% 6 5.5% 

Section 504  4 1.9%  3 3.0% 1 0.9% 

         

English proficiency         

     Limited English proficient  122 58.1%  54 54.0% 68 61.8% 

     Exited–1st year monitor  43 20.5%  24 24.0% 19 17.3% 

     Exited–2nd year monitor  13 6.2%  7 7.0% 6 5.5% 

                  

         

Table 3-1: Fifth-Grade Demographics  
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Sample Demographics 

Fifth-grade students were chosen for this study with the intention of using CBM-

W as a screening tool to identify struggling writers.  Once identified, struggling writers 

could be provided interventions to remediate weaknesses in writing.   If CBM-W probes 

provide helpful information in identifying struggling writers, there will be ample time for 

students to receive interventions during the fifth- and sixth-grade years prior to taking the 

seventh-grade writing state assessment, the State of Texas Assessment of Academic 

Readiness (STAAR)  The Texas Education Agency (2011) administers STAAR to 

students in the fourth and seventh grades.  The fourth-grade test can be administered in 

Spanish or English.  The test is composed of two parts: Students answer multiple choice 

revising and editing questions and write compositions to address two writing prompts.  

The composition is scored using a rubric to assess organization/progression, development 

of ideas, and use of language conventions. 

Fifth-grade students with a range of high, average, and low academic performance 

levels were included in the study to determine whether the CBM-W probes rated student 

performance similarly to scores on a nationally standardized assessment.  General 

education students, students with disabilities who received special education services, and 

students with disabilities who received Section 504 services were all included in the 

study. 

Affirmative consent was obtained for 89% of fifth-grade students at the first 

middle school and 90% at the second middle school.  The sample was reduced to include 

four groups of students:  (a) Hispanic students with LEP status (n = 95), (2) Hispanic 

students that were not considered LEP but that had met the LEP exit criteria within the 

last year and were being monitored by the school (n = 39), (c) Hispanic students with 
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both LEP and special education/Section 504 status (n = 12), and (d) Hispanic students 

who were not LEP (n = 21).  Several groups of students were removed from the study due 

to small group size. It would be difficult to draw any conclusions from the data collected 

for these small groups.  Those groups included Black students (n = 9), White students (n 

= 1), Asian students (n = 2), and Hispanic students that were not considered LEP but that 

had met the LEP exit criteria 2 years previously and were being monitored by the school 

district (n = 13).   The final sample included 164 Hispanic participants who were all 

eligible for free or reduced-price lunch.  See Table 3-2 for specific demographic data for 

the sample.
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      Totals by school 

  Total Sample  School 1 School 2 

  N %  n % n % 

                  

Number of participants  167 100.0%  78 46.7% 89 53.3% 

         

Racial/ethnic groups         

      Asian  0 0.0%  0 0.0% 0 0.0% 

      Black, non-Hispanic  0 0.0%  0 0.0% 0 0.0% 

      Hispanic  167 100.0%  78 100.0% 89 100.0% 

      White, non-Hispanic  0 0.0%  0 0.0% 0 0.0% 

         

Sex         

     Male  92 55.1%  38 48.7% 54 60.7% 

     Female  75 44.9%  40 51.3% 35 39.3% 

         

Free lunch and reduced-price lunch  164 98.2%  76 97.4% 88 98.9% 

Special education  9 5.4%  4 5.1% 5 5.6% 

Section 504  3 1.8%  2 2.6% 1 1.1% 

         

English proficiency         

     Limited English proficient (LEP)  95 56.9%  42 53.8% 53 59.6% 

     LEP and special education/Section 504  12 7.2%  6 7.7% 6 6.7% 

     Exited–1st year monitor  39 23.4%  21 26.9% 18 20.2% 

                  

Table 3-2:     Sample Demographics
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English Language Learners  

Participants were classified as LEP in this charter school district based on 

multiple sources of information.  All students in fifth grade were new to the district 

during the 2010–2011 school year.  Students had varying years of instruction in schools 

within the United States (U.S.).  A large number of the students (n = 55) had been in 

schools within the U.S. for more than five years.  The remaining students had been in the 

U.S. for five years (n = 37), four years (n = 1), three years (n = 1) and two years (n = 1).  

Information about the type of previous instruction, such as whether the student was in a 

bilingual classroom or received services through an English as a Second Language 

Program (ESL), was not provided to the researcher.   

Upon enrollment, each parent indicated the language primarily spoken in the 

home.  For those students whose parents indicated a language other than English, or that 

English plus another language were spoken in the home, the district considered several 

criteria for classification of LEP status and entry into the district ESL program.  First, the 

district considered other student assessment, such as state testing in the area of reading 

and writing.  If a student failed the state reading assessment or took a Spanish version of 

the test, he or she demonstrated one LEP indicator.  If a student failed the state writing 

assessment or took the assessment in Spanish, he or she demonstrated a second LEP 

indicator. Second, the district then administered an Oral Language Proficiency Test to 

students who demonstrated proficiency with the reading and/or writing indicator.  This 

district chose the IDEA Oral Language Proficiency Test I-English (IPT-I-Oral; Ballard, 

Dalton, & Tighe, 2006), a test that measures the language proficiency of prekindergarten 

through 12
th

-grade students who speak English as a second language.  The assessment 

examines proficiency in vocabulary, comprehension, grammar/syntax, and verbal 
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expression.  The assessment provides a rating system assigning students a score level of 

A, B, C, D, E, and F, with A being the weakest level of proficiency and F being the 

strongest.  In this district, if students scored at the A through E level, this was considered 

an indicator that they might be LEP. Once these assessment data were compiled, the 

Language Proficiency Assessment Committee (LPAC) met to review the results and 

determine if a student should be classified as LEP or non-LEP.  At this point, parents of 

the students were notified and provided consent for their child to participate in the district 

ESL program. 

For the present study, IPT-I-Oral data for 72 of the ELL participants was 

provided to the researcher by the district.  The remaining ELL students were not assessed 

using an oral proficiency measure and were classified LEP based on the reading and/or 

writing LEP indicator.  The IPT-I-Oral test authors provide information about how the 

score levels could be further grouped into three designations: (a) Non-English Speaking 

for students scoring at a Level A, B, and C, (b) Limited English Speaking for students 

scoring at Level D and E, and (c) Fluent English Speaking for students scoring at Level 

F.  

Students demonstrated a range of levels on the IPT-I-Oral.  Twenty-two (n = 22) 

of the ELL participants were designated Non-English Speaking (NES) based on the IPT-

I-Oral score level (Level A, n = 1; Level B, n = 4; Level C, n = 17).  IPT-I-Oral 

summarizes the English language competencies for Levels A, B, and C as follows: 

At LEVEL A, a student can do fewer than half the skills listed in LEVEL B. 

At LEVEL B, a student can: 

1. tell his or her name and age. 
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2. identify family and familiar school personnel, classroom objects, basic body 

parts, common pets, and fruits. 

3. follow simple directions involving prepositions. 

4. use regular plurals. 

5. use present tense verb ―to be.‖ 

6. use the ―-ing‖ form of a verb. 

7. understand and identify moods in a simple story. 

 At LEVEL C, a student can: 

1. identify common occupations, clothing, farm animals, and foods. 

2. express himself or herself using the simple present and present progressive 

tense of common verbs. 

3. understand possessive pronouns. 

4. follow simple directions involving identifying location on a page. 

5. use negatives correctly. 

6. repeat simple sentences correctly. 

7. comprehend and identify major facts of a simple story. (Ballard et al., 2006, p. 

25) 

 

Thirty-five (n = 35) of the ELL participants were designated Limited English 

Speaking (LES) based on the IPT-I-Oral score level (Level D, n = 15; Level E, n = 20).   

IPT-I-Oral summarizes the English language competencies for Levels D and E as 

follows: 

At LEVEL D, a student can: 

1. identify modes of transportation and household items. 
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2. use common weather vocabulary. 

3. understand comparatives. 

4. name the days of the week. 

5. use prepositions correctly. 

6. ask simple present tense questions. 

7. use mass nouns correctly. 

8. express himself or herself using the past, present, and future tenses. 

9. identify the main idea and descriptive or supporting details of a story or TV 

show. 

10. express opinions in complete sentences. 

11. comprehend and predict the outcome of a story using modal auxiliaries such 

as ―might, may, will.‖  

At LEVEL E, a student can: 

1. identify marine animals and household items. 

2. use past tense correctly. 

3. express himself or herself correctly in the present tense. 

4. ask past tense questions. 

5. discriminate differences in closely paired words. 

6. Describe the main properties of common objects. 

7. retell the main facts and supporting details of a story. (Ballard et al., 2006, 

p.25) 
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Fifteen of the ELL participants were designated Fluent English Speaking (FES) 

based on the IPT-I-Oral score level (Level F, n = 15).  IPT-I-Oral summarizes the 

English language competencies for Level F as follows: 

At LEVEL F, a student can: 

1. identify the seasons and occupations. 

2. understand and use comparatives. 

3. use superlatives correctly. 

4. use conditional tense of verbs. 

5. understand and name opposites of key words. 

6. express himself or herself correctly using past tense. 

7. express himself or herself correctly using a future form of a verb. 

8. describe attributes of friendship. 

9. identify the main facts of a story. 

10. describe a past experience. (Ballard et al., 2006, p. 25)  

 During summer professional development time, teachers were taught ESL strategies to 

use during instruction.  For students who scored at the lowest level on the IPT, small groups of 

five to six students received interventions to help improve their English proficiency.  In the 

classroom setting, LEP students were allowed to speak to peers in Spanish and when working in 

groups.  Because a large number of students spoke Spanish, they often provided academic support 

to each other when necessary.  To exit the ESL program, students had to score as ―proficient‖ on 

the English versions of the TAKS Reading and Writing tests and score Level F on the IPT-I-Oral.  

They also had to meet district standards (a score of advanced high) on the writing portion of the 

Texas English Language Proficiency Assessment System (TELPAS).  Students who met the exit 

criteria were monitored for 2 years after exiting the program.   
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English Language Learners on First-Year Monitor Status 

This study also involved a group of students, who in the previous school year, had 

been considered LEP but had met the exit criteria.  These students were in their first year 

of being monitored by the charter school district and the state of Texas.  If at any time 

these students began to struggle academically, they could be re-evaluated and reclassified 

as LEP.   

Students With Disabilities and ELL Status 

Twelve of 15 Hispanic students in the study who received special education 

services or Section 504 services were also classified as LEP. Participants in the study 

included students with disabilities who received special education services or Section 504 

services.  In Texas, students with characteristics of dyslexia are assessed and served 

through Section 504 of the Rehabilitation Act of 1973, as amended in 2008 (Texas 

Education Agency, 2010).  Typically, in other states, these students would be served 

through special education and therefore were included in the present study in the group of 

students with disabilities.  Three students with dyslexia who received accommodations 

through the district’s Section 504 Program also participated in the study.  These students 

were evaluated in various areas, such as reading comprehension, basic reading skills, 

reading fluency, and phonological awareness, in various school districts prior to entering 

fifth grade.  Each student demonstrated deficits in one or more of these areas of reading 

that interfered with their ability to participate and make progress in the general education 

setting without accommodations. Participants receiving special education services 

included 6 students with LD, 2 students with a diagnosis of attention-deficit/hyperactivity 

disorder (ADHD), and 1 student with LD and speech impairment.  Of the 7 Hispanic 
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students eligible for special education services with learning disabilities, 6 participated in 

bilingual evaluations.  Students were diagnosed as having learning disabilities based on 

two methods: discrepancy models and performance/achievement models. Two students 

were eligible for services as students with learning disabilities based on discrepancy 

models.  One of these students demonstrated a difference of 16 points between measures 

of intellectual ability and academic performance; the other student demonstrated a 

significant difference between predicted achievement based on intellectual functioning 

and actual achievement.  Nine students were eligible as students with learning disabilities 

based on demonstrating a pattern of strengths and weaknesses in performance, 

achievement, or both, relative to age, state-approved grade-level standards, or intellectual 

ability.   

Attrition 

 Of the participating students, none voluntarily withdrew from the study; however, 

1 student did withdraw from School 1 prior to the study’s conclusion because of 

discipline issues.  The percentage of attrition was calculated by dividing the number of 

students who withdrew from the study by the total number of participants.  Attrition was 

calculated as less than 1% of the sample of 164 students.  The low attrition appeared to 

have no impact on the representativeness of the study sample.   

MEASURES 

The measures in this study included curriculum-based measures of written 

expression and the Test of Written Language–Fourth Edition (Hammill & Larsen, 2009).  
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Predictor Variables 

Predictive validity involves using the results of one assessment measure to infer 

probable results on another assessment after a period of time (not simultaneously). 

Predictive validity is used to determine if there is a significant relationship, or correlation, 

between the scores on a predictor variable and a criterion variable. A predictor variable is 

the first assessment measure to be administered during a study.  After the passage of time 

or other intervening event, the participants are administered a second measure, or the 

criterion variable (Cohen & Swerdlik, 2002). 

The predictor variables in this study were scores on six CBM-W probes.  On each 

probe, students were provided a narrative writing prompt in the form of a sentence starter.  

For example, ―I was on my way home from school and … .‖ Sentence starters were 

adapted from a published CBM guide written by experts in the area of CBM research 

(Hosp et al., 2007).  The measures were also modeled after sentence starters used in 

previous studies (Espin et al., 2008; Gansle et al., 2004; McMaster et al., 2009;  

McMaster & Campbell, 2008; Weissenburger & Espin 2005).  

Each sentence starter was printed at the top of a sheet of white, lined paper.  

Students were provided additional sheets of lined paper as needed.  They were asked to 

use a pencil when completing the probe and were instructed to cross out any errors, rather 

than erasing.  Students were free to choose cursive or print when responding to the 

prompt.  Students were given a 5-min time period to provide a written response to each 

story starter.  This time period was chosen based on recommendations from previous 

CBM-W research in secondary settings indicating that when writing samples are 

collected on a regular basis (i.e., once per week), 5-min probes have demonstrated 

adequate alternate-forms reliability (Espin et al., 2008).   
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Content Validity of CBM-W Measures 

 When developing assessments, researchers should consider content validity by 

examining how well assessment content reflects all facets of the construct being 

measured (Cohen & Swerdlik, 2002). However, in CBM, content validity refers to how 

well the CBM measures reflect material used in the classroom (Deno & Fuchs, 1987). 

Content validity can be established through consulting professors with content expertise, 

teachers who will be administering the assessment, or grade-level textbooks (Cohen & 

Swerdlik, 2002).  In this study, because of the large number of ELL students in the 

district, a professor with expertise in the area of educating and assessing culturally and 

linguistically diverse students was also consulted.  The professor reviewed the pool of 10 

to 11 sentence starters to identify potential vocabulary words that were too difficult for 

fifth-grade ELL students.  See Table 3-3 for the original list of story starters.   

The professor also identified story starters involving experiences that were 

culturally biased, for exclusion purposes.  Next, the CBM-W sentence starters 

recommended by the professor were reviewed by the district’s literacy instructional 

coach to ensure appropriateness for the student population.  Finally, the sentence starters 

were reviewed and rated by two writing teachers in the participating district.  The rating 

involved a Likert scale that asked teachers to rate each sentence starter as appropriate or 

not appropriate given the curriculum they taught and their experiences with ELL 

students.  See Appendix A for the CBM-W rating tool.  If teachers rated the sentence 

starters as not appropriate, they were asked to provide reasons for their choice and 

provide suggestions for revising the sentence starters.  Based on the teacher ratings, eight 

approved sentence starters were selected for the first phase of the study.  See Table 3-4 

for the list of the eight sentence starters.   
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Table 3-3:     Pool of CBM-W Sentence Starters 

  

              

       

Prompt 1 I was on my way home from school and …  

Prompt 2 I was talking to my friends when all of a sudden …  

Prompt 3 One day I found the most interesting thing …  

Prompt 4 One night I had a strange dream about …   

Prompt 5 I found a note under my pillow that said …  

Prompt 6 One day I went to school, but nobody was there except me …  

Prompt 7 I was walking to school and…    

Prompt 8 The lights went out and…    

Prompt 9 My day was going badly until…    

Prompt 10 Instead of going to bed last night, I decided to …  

Prompt 11 I saw the lightning, and then I heard the thunder; I thought… 

              

Note. Adapted from Hosp, Hosp, and Howell (2007).    
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Prompt 1 I found a note under my pillow that said …  

Prompt 2 One day at school, I found a very interesting thing … 

Prompt 3 The lights went out and…    

Prompt 4 Instead of going to bed last night, I decided to …  

Prompt 5 I was walking to school and …   

Prompt 6 One night I had a strange dream about …   

Prompt 7 I was having a bad day until…    

Prompt 8 When I saw the lightning and heard the thunder, I thought … 

              

Note. Adapted from Hosp, Hosp, and Howell (2007).    

 

Table 3-4:      Final Six CBM-W Sentence Starters for Phase 1 of the Study  
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Alternate-Forms Reliability of CBM-W Measures 

In the first part of the study, the eight sentence starters were evaluated for 

alternate-forms reliability.  Alternate-forms reliability refers to administering one test and 

parallel version(s) of the same test to determine the magnitude of the relationship 

between the various forms (Cohen & Swerdlick, 2002). Alternate-forms reliability is 

essential in CBM because the brief assessments are used to monitor progress over time; 

therefore, the difficulty level of the CBM task needs to be held constant in order to 

compare the results from one assessment to another (Deno, 2003).  Although there is not 

an agreed-upon standard of alternate-forms reliability, McMaster et al. (2009) 

recommended using a coefficient of r = .70 or higher to demonstrate sufficient reliability.  

They pointed out that adequate alternate-forms reliability for group-administered tests is 

generally set at.80 or higher (Salvia & Ysseldyke, 2001).  McMaster et al. explained that 

adequate alternate-forms reliability coefficients for CBM reading measures are typically 

greater than.85.  However, they pointed out that acceptable alternate-forms reliability on 

standardized assessments in writing range from .70 to above .90 (Taylor, 2003). 

Scoring CBM-W Measures 

Scoring methods were chosen based on previous research in the area of CBM-W.  

Although the fifth-grade students in this study were considered to be middle school 

students in the participating district, research supporting the scoring methods for 

elementary school students and secondary students were considered.  According to Espin 

et al. (2000), three major types of scoring are used for elementary school students: (a) 

number of words written, (b) number of words spelled correctly, and (c) number of 

correct word sequences.  Early studies of CBM-W found correlations of .67 to .84 

between words written or words spelled correctly and criterion measures (Deno, Marston, 
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& Mirkin, 1982).  Correlations for these two types of scoring methods also demonstrated 

sensitivity to growth over time when measured across one school year during the fall, 

winter, and spring (Marston, Lowry, Deno, & Mirkin, 1981).  Correct word sequences 

were studied by Videen et al. (1982), and results showed a moderate correlation of r = .69 

between this scoring method and the Test of Written Language (Hammill & Larsen, 

1983).  Espin et al. concluded that research at the elementary level using these three 

scoring methods demonstrates moderate to strong relationships with criterion measures.  

A recent review by McMaster and Espin (2007) suggested that scoring methods using 

words written or words spelled correctly did not provide adequate information regarding 

student performance when used in isolation.  They recommended using combinations of 

these scoring methods or more sophisticated scoring methods, such as correct word 

sequences minus incorrect word sequences, particularly for secondary students 

(McMaster & Espin, 2007).   

Student writing samples were scored in four different ways, as described in Espin 

et al. (2008) and previous CBM-W studies (Deno, Mirkin, & Marston, 1980; Videen et 

al., 1982):  

1. Words written (WW): The total number of words written, regardless of 

spelling, usage, or context.  Word is defined as ―at least two letters written in 

sequence, with the exception of I and a, which were counted as words‖ (Deno, 

Mirkin, & Marston, 1980; McMaster et al., 2009, p. 49). 

2. Words spelled correctly (WSC): The total number of words spelled correctly. 

Any English word that was spelled correctly, even if inappropriately used, 

was included in the count. (Espin et al., 2008) 
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3.  Correct word sequences (CWS): The total number of correct word sequences.  

Correct word sequence is defined as ―two adjacent, correctly spelled words 

that are syntactically and semantically correct within the context of the 

sample‖ (Videen et al, 1982; McMaster et al., 2009, p. 49).  As in Espin et al. 

(2008), the beginning of a sentence was included in the count if it was 

correctly capitalized, and the end of a sentence was counted if it was correctly 

punctuated.   

4. Correct minus incorrect word sequences (CIWS): The total number of correct 

word sequences minus the total number of incorrect word sequences (Espin et 

al., 2008) 

See Table 3-5 for a complete description of scoring methods, and Table 3-6 for examples 

sentences that have been scored.
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Table 3-5:     CBM-W Scoring Methods 

 

Scoring Method Description 

Words Written 

(WW) 

Total number of words written, regardless of spelling, usage, or content. A word is defined as at least 

two letters written in sequence with the exception of "I" and "a" which are counted as words.  

Additional Scoring Rules 

Abbreviations (e.g., Ms., Mr., Dr.), story titles, and endings are counted as words.  Morphemes in 

hyphenated words are counted as individual words if they can stand alone.  Prefixes are not counted as 

words, but the root word is counted as a word. Numbers are not counted as words unless they are 

written out in words. Two exceptions are dates and currency, which are counted as words. Characters 

such as &, $, or % are not counted as words. 

Words Spelled 

Correctly (WSC) 

Total number of words spelled correctly.  Any English word spelled correctly, even if inappropriately 

used, is included.  

Additional Scoring Rules 

Abbreviations must be spelled correctly. Morphemes in hyphenated words counted as individual words 

must be spelled correctly. Titles and endings must be spelled correctly. Proper nouns must be 
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capitalized unless the name is also a common name. Capitalization of the first word in the sentence is 

not required for a word to be spelled correctly, and words are counted spelled correctly even if 

capitalized incorrectly within the sentence. Contractions must have the apostrophe in the correct place. 

Correct Word 

Sequences (CWS) 

Total number of correct word sequences.  Correct word sequences is defined as two adjacent, correctly 

spelled words that are syntactically and semantically correct within the context of the sample.  The 

beginning of the sentence is included in the count if correctly capitalized, and the end of the sentence is 

counted if correctly punctuated.  

Additional Scoring Rules 

Words must be spelled correctly. Words at the beginning of the sentence must be capitalized. Correct 

punctuation is required at the end of a sentence.  Commas are not counted unless they are part of a 

series and used correctly within the series.   Other punctuation marks are not counted as CWS. Words 

must be syntactically and semantically correct to be counted as CWS. Story titles and endings are 

included in the scoring for CWS. 

Correct Minus 

Incorrect Word 

Sequences (CIWS) 

 

Total number of correct word sequences minus the total number of incorrect word sequences. 

Table 3-5, cont. 
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v v 

v v 

     

 Scoring Method   Description Example 

Words Written (WW) 

  

The scorer underlines each word 

written. 

  I  walked  to  school.    WW=4 

  I  waked  to school.      WW=4 

  I  wkkres  to  school.    WW=4 

Words Spelled Correctly 

(WSC) 

  

The scorer circles incorrectly 

spelled words. 

 I  walked  to  school.     WSC=4 

 I  waked  to school.       WSC=4 

 I  wkkres  to  school.     WSC=3 

Correct Word Sequences 

(CWS) 

  

The scorer marks each correct 

word sequence with a caret (^).   

  ^I  ^walked  ^to  ^school.^    CWS=5 

  ^I  waked  to ^school.^          CWS=3 

  ^I  wkkres  to ^ school.^        CWS=3 

Correct Minus Incorrect Word 

Sequences (CIWS) 

  

The scorer marks each correct 

word sequence with a caret (^).  

The scorer marks each incorrect 

word sequence with a caret (v).  

  ^I  ^walked  ^to  ^school.^    CIWS=5 

 

  ^I    waked   to ^school.^       CIWS=1 

             

  ^I   wkkres   to ^ school.^      CIWS=1 

 

Table 3-6:     CBM-W Scoring Examples  
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Criterion Variable 

A criterion is defined as ―the standard against which a test or test score is 

evaluated‖ (Cohen & Swerdlik, 2002, p. 160). This study compared the CBM-W probes 

(scored using WW, WSC, CWS, and CIWS) to a criterion variable of the TOWL-4.  To 

be used as criterion variables, assessments must demonstrate adequate reliability and 

validity (Cohen & Swerdlik, 2002).  The following paragraphs describe the TOWL-4 test 

content and report the reliability and validity of the measure.  

The TOWL-4 is an individually or group-administered standardized, nationally 

norm-referenced achievement test that assesses writing for students ages 9-0 to 17-11.  

The TOWL-4 was developed to (a) identify students who write poorly in order to provide 

interventions,  (b) provide information about students’ strengths and weaknesses in the 

area of writing, (c) monitor the writing progress of students in special programs, and (d) 

be used to conduct educational research. The TOWL-4 was normed on a sample of 2, 205 

U.S. students from 17 states.  Sixteen percent, or 363 students, of the overall sample were 

of Hispanic origin compared to 14% of the U.S. population when the test was normed, in 

2006–2007.  Hispanic students between the ages of 9 and 11 constituted 16% of sample 

(128 students), and students ages 12 through 14 made up 17% of sample (136 students).  

The test was not normed specifically for ELLs.   Hammill and Larsen (2009) encouraged 

using caution when interpreting test results for people who are bilingual.   

The TOWL-4 was chosen for this study because it is a commonly used 

assessment tool in the area of written expression and earlier editions have been used in 

CBM-W research. The TOWL-3 (Hammill & Larsen, 1996) was used in McMaster and 

Campbell (2008), McMaster et al. (2009), and McMaster et al. (2011b).  In the present 

study, the TOWL-4 data was only used for the purposes of writing research and was not 

used for the actual identification of writing difficulties for study participants.   
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The TOWL-4 is based on conventional linguistic and conceptual aspects of 

writing and is composed of seven subtests involving both contrived and spontaneous 

writing assessment formats.  The first five subtests contribute to the contrived writing 

composite score, and the remaining two subtests contribute to the spontaneous composite 

writing score.  Test administration time ranges from 60 to 90 minutes.  An overall 

composite score can be calculated using results of all seven subtests. Standard scores and 

percentiles are available for each subtest and have a mean of 100 and a standard deviation 

of 15.   

Contrived Writing Subtests 

 The contrived writing subtests are (a) Vocabulary, (b) Spelling, (c) Punctuation, 

(d) Logical Sentences, and (e) Sentence Combining.  In the Vocabulary subtest, students 

are given a vocabulary word and asked to write a sentence using the word.  In the 

Spelling subtest, students write dictated sentences and are evaluated based on correct 

spelling of the words.  In the Punctuation subtest, students again write dictated sentences 

but are required to use correct punctuation and capitalization rules.  The Logical 

Sentences subtest involves reading a sentence and completing edits based on illogical 

information.   In the Sentence Combining subtest, students are provided two or more 

short sentences and must combine them into one shorter, grammatically correct sentence.   

Spontaneous Writing Subtests 

 The spontaneous writing subtests are Contextual Conventions and Story 

Composition.  In Form A of the TOWL-4, these two subtests are administered by 

presenting students with a colored picture depicting a scene in which a student driver has 

hit a fire hydrant in order to avoid hitting a dog.  Students are given 5 min to create a plan 



 

 

 

 97 

or outline for their story, and then 15 min to write.  The writing sample is then scored 

based on orthographic conventions (spelling), grammatical conventions, and the quality 

of its composition.   

Test Reliability and Validity 

Internal consistency reliability for the overall writing composite scores for 11- to 

12-year-olds ranged from an alpha of .95 to one of .96 on Form A and .96 on Form B, 

indicating a desirable level of correlation between test items.  Test–retest reliability for 

students between the ages of 9 and 12 years was acceptable, with a correlation coefficient 

of .93 on the overall composite score for Form A and a correlation coefficient of .96 for 

Form B.  Two types of alternate-forms reliability, immediate administration and delayed 

administration, were reported for the TOWL-4.  The test authors reported alternate-forms 

(immediate administration) correlation coefficients for 11- to 12-year-olds as acceptable 

if they ranged from .94 to .95 for the overall writing composite score.  The test authors 

also reported alternate-forms (delayed administration—2 weeks) reliability for ages 9 

through 12 as acceptable with a correlation coefficient of .95 for the overall writing 

composite score.  The authors reported a high level of interscorer reliability when using 

age-based norms with a coefficient of .99 for the overall writing composite on Forms A 

and B.  

Finally, criterion-prediction validity in the form of correlation coefficients 

between TOWL-4 subtests and three measures of literacy was calculated.  When age-

based norms were used, the correlation between the Written Language Observation Scale 

(Hammill & Larsen, 2009) and TOWL-4 was .72 for the overall writing composite on 

Form A and .73 on Form B.  When age-based norms were used, the correlation between 

the Reading Observation Scale (Wiederhold, Hammill, & Brown, 2009) and the TOWL-4 
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was .70 for the overall writing composite on Form A and .73 on Form B.  When age-

based norms were used, the correlation between the Test of Reading Comprehension—

Fourth Edition (Brown, Wiederholt, & Hammill, 2009) was .81 for the overall writing 

composite on Form A and .79 for Form B.  All of the correlation coefficients between the 

TOWL-4 and other measures are considered to be very large according to the test 

authors, indicating evidence for the criterion-prediction validity of the TOWL-4. 

PROCEDURE 

 In the fall of 2010, the researcher, who was also the Director of Special Education 

for the district, contacted the middle school principals to describe the study and invite 

them to participate. A letter describing the study and outlining participation requirements 

was provided to each principal.  Each principal was asked to identify a fifth-grade 

teacher, based on his or her willingness to participate, and secure his or her agreement to 

participate in the study.  Prior to indicating agreement to participate, teachers were also 

provided the letter describing the study.  See Appendix B for a copy of the letter.   Once 

the principal and teacher agreed to participate, the principals were asked to sign a letter 

documenting this agreement.  Upon receiving the letters from each school, the researcher 

applied for and was granted permission to conduct the study through the Institutional 

Review Board (IRB) of her university. 

One fifth-grade writing teacher from each of the two middle schools agreed to 

participate in the study.  The middle school teacher from School 1 taught four sections of 

writing each day to all 100 of the fifth-grade students through a class titled ―Humanities.‖  

Each class was composed of 25 students.  The middle school teacher from School 2 

taught four sections of writing each day to all 110 fifth-grade students through a course 

titled ―Nonfiction Studies.‖  Classes comprised 27 to 28 students.  In December, the 
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researcher met with each teacher to briefly describe the purpose of the study and outline 

the study procedures.   

In January, the researcher visited each classroom and described the study to the 

fifth-grade students.  The students were given an opportunity to ask questions about the 

research.  After the researcher responded to all student questions, parent consent forms in 

both English and Spanish were sent home in the students’ folders.  Consent forms in both 

languages were sent home due to the large number of Spanish-speaking families in the 

school district.  Students were asked to sign a child assent form in either English or 

Spanish.  The assent statement was included on the parent consent form, below the parent 

signature.  The child completed the assent form with his or her parent, prior to returning 

the consent form to the participating teachers.  Parents were instructed to keep the 

informational part of the consent form and return the page with parent signature and the 

child assent form.  Students who did not bring back consent forms within 2 school days 

were given a second consent form to take home.  The two writing teachers, two 

principals, and front office staff members who spoke Spanish were given material 

describing the purpose and goal of the study, so that they could help answer questions.  

The phone number of the researcher was included in the consent form so that parents 

could call with additional questions.  The researcher was not proficient in Spanish, so 

members of each school’s front office staff were available to serve as translators if 

parents called.  Parents and students were informed that they could drop out of the study 

at any time without penalty by informing their teacher or the researcher in writing or in 

person.  See Appendix C for the consent and assent forms. 

To support recruitment of student participants, a cover letter from each school 

principal accompanied the parental consent and child assent form;  see Appendix D for 

the cover letter.  To encourage participation, students were provided an incentive in the 
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form of a University of Texas pencil for returning the consent and assent forms, 

regardless of their response (yes or no).  Of the 210 students, 206 (98.1%) returned parent 

consent forms and child assent forms within 1 week.  Parents of approximately 85.9% of 

the students (188 of 210) provided affirmative written consent to participate.  Parents of 

8.6% of the students (18 of 210) chose not to participate in the study; and 1.9% (4 of 210) 

of students did not return consent forms.  For the students who did not return consent 

forms, the writing teachers attempted numerous times to secure them through the student 

folder system and phone calls to parents.    

At the request of the school district, the CBM-W probes and TOWL-4 were 

administered to all students.  The consent form explained that all students in the fifth 

grade would complete the assessments.  Only data for students with consent were 

collected by the researcher for this study.  Assessment data for the students who did not 

participate were returned to the classroom teacher and were not scored by the researcher.  

Upon completion of the study, the researcher provided training to the teachers on how to 

score the results of assessments used in the study.  Student names were replaced by 

identification numbers prior to any data being removed from each campus.  All testing 

information was stored in a locked filing cabinet at the researcher’s residence.  After 

receiving parent consent and child assent, the researcher collected demographic 

information specific to the sample.   

Teacher Training 

  In early January, the two participating teachers were trained to administer the 

CBM-W probes.  The teachers met with the researcher for a 1-hr training session on the 

standardized administration procedures. First, the researcher provided a brief presentation 

describing CBM-W, the purpose of the study, and the study timelines.  Next, teachers 
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were presented with written standardized administration procedures.  The researcher 

modeled the standardized procedures, and teachers practiced reading the administration 

instructions.  After reviewing the procedures, teachers had the opportunity to ask 

questions about administration.   Teachers had questions about procedures for absent 

students and what to do if the class was interrupted by something, such as a fire drill.  

Teachers were also informed that the researcher would be conducting observations of the 

test administration to ensure that all procedures were followed with fidelity. 

CBM-W Administration 

 The first phase of the study began in late January 2011.  To examine alternate-

forms reliability, teachers administered CBM-W probes to all sections of intact classes.  

See Appendix E for a sample probe.  Students completed two probes in a 

counterbalanced fashion during one testing session.  During this session, approximately 

half of the 164 student participants completed Probe 1 and then, after a 10-min break, 

completed an additional probe that was randomly selected from the remaining probes (2–

8).  The remaining student participants followed the same procedures, but completed a 

randomly assigned probe from Probes 2 through 8, and after a 10-min break they 

completed Probe 1. See Table 3-7 for an example of the counterbalanced administration 

schedule.  Probe 1 was selected as the standard because it demonstrated high face validity 

when rated by the expert in ELLs and the participating teachers. The counterbalanced 

administration was used to minimize any effects of unfamiliarity with the task or student 

fatigue on task performance (Cohen & Swerdlik, 2002).  Probes were scored, and 

alternate-forms reliability was calculated and examined.  Originally, the six probes 

meeting alternate-forms reliability standards using all four scoring methods were 

intended to be used in the second phase of the study. However, only three of the CBM-W 
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probes (Probes 1, 7, and 8) met the alternate-forms reliability standards in the four 

scoring methods of WW, WSC, CWS, and CIWS.  This will be further discussed in the 

results section. 

  



 

 

 

 103 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3-7:     Example Counterbalanced Alternate-Forms Reliability Schedule 

  

      

 
First administration Second administration 

   

Student 1 Probe 1 Probe 2 

Student 2 Probe 1 Probe 3 

Student 3 Probe 1 Probe 4 

Student 4 Probe 1 Probe 5 

Student 5 Probe 1 Probe 6 

Student 6 Probe 1 Probe 7 

Student 7 Probe 1 Probe 8 

Student 8 Probe 2 Probe 1 

Student 9 Probe 3 Probe 1 

Student 10 Probe 4 Probe 1 

Student 11 Probe 5 Probe 1 

Student 12 Probe 6 Probe 1 

Student 13 Probe 7 Probe 1 

Student 14 Probe 8 Probe 1 
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The second phase of the study examined the predictive power of the CBM-W 

probes and began in February of 2011.  Teachers administered three probes to the 

students once every other week over a 5-week period.  The probes were administered to 

intact classrooms in the same sequence for all students.  Probes were given at the 

beginning of class in each of the participating teachers’ classrooms on Tuesday of each 

week during the 5-week period.  Attempts were made to administer probes to absent 

students when they returned to school.  The make-up test administrations occurred within 

the same week as each CBM-W probe administration.   

Administration Procedures 

  Probes were administered using standardized administration procedures.  At the 

beginning of each class, students cleared their desks except for a pencil and put up folders 

to create a private space for working at their respective desks.  Students were asked to 

write in neat, legible handwriting.  They were given a copy of the administration 

instructions in both Spanish and English.  Students were given CBM-W probes, as 

described in the measures section, face down, until the teacher indicated they should turn 

them over.  Neither of the writing teachers spoke Spanish, so they were each provided 

with a compact disc recording of a native Spanish speaker reading the CBM-W probe 

directions in Spanish.  As students followed along on their instruction sheets in Spanish, 

the teacher played the Spanish instructions for the class.  Next as students followed along 

on their instruction sheets in English, teachers read the following directions (adapted 

from Hosp et al., 2007): 

Today I want you to write a story.  I am going to read a sentence to you first, and 

then I want you to write a short story about what happens.  You will have 1 

minute to think about what you will write and 5 minutes to write your story.  
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Remember to do your best work.  If you do not know how to spell a word, you 

should guess.  If you make a mistake, cross it out and continue writing.  Are there 

any questions? (Pause) Put your pencils down and listen.  For the next minute, 

think about…(insert story starter). 

The teacher set a timer for 1 min and monitored students to ensure that they did not start 

writing.  When 20 s remained, the teacher said, ―You should be thinking about… (insert 

sentence starter).‖  At the end of the minute, the teacher reset the timer for 5 min and 

said, ―Now begin writing.‖  The teacher was instructed to encourage students who 

stopped writing to try to respond to the sentence starter.  At the end of the 5-min period, 

the teacher said, ―Stop and put your pencils down. Thank you for your effort today.‖   

Fidelity of Administration 

 The researcher conducted fidelity observations for 20% of the test administration 

sessions during the first phase of the study.  During the second phase of the study, the 

researcher conducted fidelity observations for approximately 17% of test administration 

sessions during 2 of the 3 weeks of CBM-W probe administrations.  Observations did not 

occur during one week due to the researcher having to attend a mandatory district 

meeting on the day of the CBM-W probe administration.  Class sections were numbered 

and randomly selected for these observations.  The researcher looked for the following 

indicators of administration fidelity: (a) Teacher plays Spanish CBM-W CD with 

instructions to the students; (b) teacher reads English CBM-W instructions as written; (c) 

teacher uses a timer and correct time limits during CBM-W probe administration; (d) 

teacher administers correct CBM-W probe; (e) teacher monitors students during test 

administration regarding students’ use of appropriate materials, such as pencils; and (f) 
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students use appropriate materials (pencil, probe, and student instruction sheets).  See 

Appendix F for the observation protocol.   

CBM-W Scoring Methods 

  The four different CBM-W scoring methods—words written (WW), words 

spelled correctly (WSC), correct word sequences (CWS), and correct word sequences 

minus incorrect word sequences (CIWS)—were used by the researcher to score each 

CBM-W probe.  The first scoring method, WW, refers to the total number of words 

written, regardless of spelling, usage, or context. In this study, word was defined as ―at 

least two letters written in sequence, with the exception of I and a, which were counted as 

words‖ (Deno et al., 1980; McMaster et al., 2009, p. 48).  The second scoring method, 

WSC, refers to the number of English words spelled correctly regardless of appropriate 

usage (Espin et al., 2008).  The third scoring method, CWS, is defined as the total 

number of correct word sequences.  In this study, correct word sequence was defined as 

―two adjacent, correctly spelled words that are syntactically and semantically correct 

within the context of the sample‖ (Videen et al., 1982; McMaster et al., 2009, p. 49).  The 

beginning of a sentence was included in the count if it was correctly capitalized, and the 

end of a sentence was counted if it was correctly punctuated (Espin et al., 2008).  The 

fourth scoring method, CIWS, refers to total number of correct word sequences minus the 

total number of incorrect word sequences (Espin et al., 2008).  Scoring was completed 

directly on each CBM-W probe and involved calculating the number of WW, CWS, and 

incorrectly sequenced words for each row of student writing.  The rows were then 

summed to obtain the total WW, CWS, and incorrect word sequences.  WSC was 

calculated by counting the number of incorrectly spelled words (indicated by a circle 
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around the word) and subtracting this number from the total WW.  CIWS was calculated 

by subtracting the number of incorrect word sequences from CWS.   

Interrater Reliability 

 Twenty percent of the total probes collected were independently scored by a 

special education doctoral student to obtain interrater reliability estimates.  The doctoral 

student had an extensive background in CBM and provided a 1-hr training session to the 

researcher outlining scoring methods. The training included sample student passages to 

score.  Interrater reliability was calculated for each individual scoring method (WW, 

WSC, CWS/CIWS) to obtain a percentage of scoring agreement.  Interrater reliability 

was calculated by using an exact agreement method.  First, the number of scoring 

agreements between the researcher and doctoral student were counted.  Next, the number 

of times an analysis was made by either the researcher or doctoral student was counted.  

An analysis refers to an instance where a scorer counted a word by underlining it, 

indicated a word as misspelled by circling it, and/or marked a caret (^) for a correct or 

incorrect word sequence.  The number of agreements was then divided by the number of 

times an analysis was made and multiplied by 100 to obtain the percentage of agreement 

for each scoring method. 

TOWL-4 Administration 

  The TOWL-4 was administered two times during the study.  In January, students 

were given the TOWL-4 Form A.  The TOWL-4 Form B was administered to all student 

participants in late May of 2011, approximately 10 weeks after the administration of the 

last CBM-W probe.  The TOWL-4 Form A was used to estimate student growth in 

writing between administrations of each form.  The TOWL-4 Form-B was used to 

determine how well CBM-W probes, administered during the first week of February 
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through the second week of March, predicted performance on this standardized measure.   

The 10-week time frame was chosen in order to maximize the number of weeks between 

the CBM-W test administrations and the May administration of the TOWL-4 Form B.   

This time frame was also based on descriptions of and research on Response to 

Intervention systems, which typically provide 8 to 10 weeks of intervention for struggling 

students (Fuchs, Fuchs, & Stecker, 2010). 

The TOWL-4 was group administered for both testing groups during this study.  

Recommendations for group administration by the test authors, Hammill and Larsen 

(2009), were followed.  First, the test authors explained that the spontaneous writing 

subtests can easily be completed with a group without much difficulty.  The colored 

picture prompt was displayed using an overhead projector so that it could be seen by all 

students in addition to the black-and-white picture in each student’s protocol.  Second, 

the test authors recommended the following guidelines when administering the contrived 

subtests:  

1. Begin testing with item #1 for all students. 

2. The test administrator should circulate and answer questions. 

3. When approximately two thirds of students have reached the ceiling, 

(missing three consecutive items), the test administrator should stop 

and move to next subtest. 

4. The tests should be scored at a later time, using the same rules as when 

scoring individually. 

5. Determine who did not reach a ceiling, and give them a chance to 

finish the test at another time.  
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In both test administrations (January and May), the TOWL-4 was administered to each 

teacher’s class by the researcher over a 2-day period.  The researcher had extensive 

experience in test administration as a certified educational diagnostician and certified 

special education teacher, and had training in administering previous editions of the 

TOWL-4 assessment to individual students.  To prepare for the administration, the 

researcher reviewed test administration instructions from the TOWL-4 manual.  On the 

first day of testing, students were given the Spontaneous written story and the Vocabulary 

and Spelling subtests.  The second day, students completed the Punctuation, Logical 

Sentences and Sentence Combining subtests.  Students who were absent during test 

administration completed the test within 2 weeks of the test administration days. 

TOWL-4 Scoring Procedures 

The researcher scored all TOWL-4 protocols using the Student Response Form 

and Record/Story Scoring Form provided by the test publisher.  To prepare for scoring, 

the researcher reviewed all scoring instructions in the TOWL-4 manual.  The researcher 

also completed the training outlined in the TOWL-4 Supplemental Practice Scoring 

Booklet.  In this booklet, evaluators are given 10 sample student stories for Spontaneous 

subtests 6 and 7. Evaluators are provided with a student writing sample and a blank 

practice story scoring form.  Evaluators complete the scoring form for each story in order 

to calibrate their scoring with the scoring keys.   Once all protocols were scored, the 

researcher used version 4.00.02 of the TOWL-4 Scoring Software and Reporting System 

to transform raw scores into scaled scores and standard scores. 

Interrater Reliability 

The researcher trained the same special education doctoral student who 

participated in scoring the CBM-W probes on the scoring methods described in the 
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manual.  The researcher and doctoral student scored 10 assessments together and 

discussed disagreements until high levels of interrater reliability were obtained (95%–

100%).   

Twenty percent of the total tests collected were independently scored by the 

special education doctoral student to obtain interrater reliability estimates.  Scoring was 

completed either on the Student Response Form and Record/Story Scoring Form 

provided by the test publisher or on an additional form, created by the researcher.  See 

Appendix G for the researcher-created form.  The percentage of scoring agreement was 

calculated by dividing agreements by the total number of agreements plus disagreements 

and multiplying by 100. 

DATA ANALYSIS 

The following paragraphs describe the analysis that was used to answer each 

research question.   All CBM-W (scores on each probe) and TOWL-4 (raw scores and 

standard scores) data were entered into Excel by the researcher and imported for analysis 

into SPSS 19.0.  All data entry was double-checked by the researcher.  Descriptive data, 

including means, standard deviations, skewness, and kurtosis, were computed for each 

CBM measure by scoring method.  Descriptive data for the TOWL-4 were also 

calculated. 

Research Question 1 examined the alternate-forms reliability of CBM-W 

measures.   Data for the entire sample were examined.  Each of the eight CBM-W probes 

were scored using the four scoring methods of WW, WSC, CWS, and CIWS and entered 

into a database.  Scoring methods for each probe with relatively normal distributions 

(those without significant skewness or kurtosis) were examined for alternate-forms 

reliability.  Skewness is defined as ―an indication of how the measurements in a 
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distribution are distributed‖ (Cohen & Swerdlik, 2002, p. 89).   When there are few 

scores at the high end of a distribution, the distribution is considered positively skewed.  

When few scores fall at the low end of a distribution, the distribution is considered 

negatively skewed (Cohen & Swerdlik, 2002).  Kurtosis refers to how steep a distribution 

appears in its center (Cohen & Swerdlik, 2002).  Alternate-forms reliability was 

determined by examining Pearson’s r correlation coefficients between Probe 1 and each 

of the remaining five probes for the four scoring methods of WW, WSC, CWS, and 

CIWS (Probe 1 being the standard).  For example, the alternate-forms reliability 

coefficient for the WW scoring method between Probe 1 and Probe 2 was examined to 

determine the degree of correlation between the two measures.  Acceptable alternate-

forms reliability standards were adopted from recommendations found in McMaster et al. 

(2009), whorecommended that sufficient reliability estimates be at, or higher than, r = 

.70.  This standard was adopted for the present study.  

Research Question 2 examined the predictive validity of CBM-W score(s) for 

performance on the Test of Written Language–Fourth Edition.  Data for the entire sample 

and for each subgroup were examined.  To build the most parsimonious model to predict 

outcomes on the TOWL-4, a sequential multiple regression analysis by scoring method 

(WW, WSC, CWS, and CIWS) was conducted.  Multiple regression involves the use of 

two or more predictor variables to predict a value on a criterion variable (Lomax, 2007).   

A sequential analysis involves entering the predictor variables into the equation in a 

specified order. In this analysis, order of entry was based on the administration order of 

the CBM-W probes.  The goal of this analysis was to determine whether the 

administration of each additional weekly probe explains more variance in the predictor 

variable, as indicated by the increase in R
2
.  The independent, or predictor, variables in 

the analysis were scores on the three CBM-W probes for each scoring method.  The 
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dependent variable, or criterion variable, was the overall composite score on the TOWL-

4.  For example, the researcher first entered scores from the first probe using the WW 

scoring method into the equation and examined how well the scores predicted 

performance on the TOWL-4.  Next, the researcher entered scores from the second probe 

using the WW scoring method into the equation and examined how well the combination 

of Probe 1 and Probe 2 scores predicted performance on the TOWL-4 as indicated by the 

change in R
2
.  This process continued so that the minimum number of CBM-W probes 

needed to predict outcomes on the TOWL-4 could be determined.    

To examine how much of the variance in student growth the CBM-W measures 

account for, the researcher calculated the slope across the CBM-W probes for each 

scoring method.  A multiple regression analysis was conducted.  The independent 

variables in this analysis were student slope and raw score pretest results on the TOWL-4 

Form A administration.  The dependent variable was raw score results on the posttest 

administration on the TOWL-4 Form B.   

To summarize, the purpose of this study was to conduct a Stage 1 and Stage 2 

study of curriculum-based measurement (CBM) in the area of writing.  Stage 1 involved 

determining the alternate-forms reliability of multiple CBM-W measures as indicators of 

success on a standardized writing assessment for four subgroups.  The Stage 2 aspect of 

this study aimed to determine the degree to which CBM-W measures were valid 

assessments that could predict student growth in written expression for the overall sample 

and four subgroups on a standardized writing assessment.    
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Chapter 4: Results 

The purpose of this study was to conduct both a Stage 1 and 2 study of CBM in 

the area of written expression.  The Stage 1 portion of the study examined the technical 

adequacy of multiple CBM-W measures to determine the alternate-forms reliability and 

how well the CBM-W measures predicted success on standardized writing assessments.  

The Stage 2 portion of the study focused on determining the degree to which CBM-W 

measures predict student growth over time in the area of written expression. 

This study included students in Central Texas from four subgroups: (a) Hispanic 

students who are ELLs, (b) Hispanic students who were formerly ELLs and have been 

monitored for one year after being exited from the English as a Second Language 

program, (c) Hispanic students who are ELLs and have disabilities, and (d) Hispanic 

students who are not classified as ELL.  The study was guided by the following research 

questions: 

Research Question 1: What is the alternate-forms reliability of CBM-W 

 measures? 

(c) Does alternate-forms reliability differ by scoring method? 

Research Question 2: What is the predictive validity of CBM-W score(s) for 

performance on the Test of Written Language, 4
th

 Edition (Hammill & Larsen, 

2009)? 

(e) Does the predictive validity differ by scoring method? 

(f) Does the predictive validity differ by subgroup? 

 

 In this Chapter, results describing procedural integrity, such as fidelity of 

administration for CBM-W measures and interrater reliability for all measures, will be 

presented first.  Next, results for each research question will be provided and organized 
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by the four scoring methods of WW, WSC, CWS, and CIWS used in the study.  The first 

scoring, WW, refers to the total number of words written, regardless of spelling, usage, or 

context.  The second scoring method, WSC, refers to the number of English words 

spelled correctly regardless of appropriate usage.  The third scoring method, CWS, is 

defined as the total number of correct word sequences.  CWS was defined as ―two 

adjacent, correctly spelled words that are syntactically and semantically correct within the 

context of the sample‖ (Videen et al, 1982).  The beginning of a sentence was included in 

the count if correctly capitalized and the end of a sentence was counted if having correct 

punctuation (Espin et al., 2008).  The fourth scoring method, CIWS, refers to total 

number of correct word sequences minus the total number of incorrect word sequences 

(Espin et al., 2008).  In addition to being organized by scoring method, each research 

question will be addressed for the study sample and then, if applicable, for the subgroups 

of the sample.  Results for the second research question will also be discussed in terms of 

Stage 1 static, or one time, measures of written expression and Stage 2 measures of 

student growth in written expression.   

PROCEDURAL INTEGRITY 

Fidelity of CBM-W Administration 

 During the alternative-forms reliability phase of the study, the researcher 

conducted fidelity observations for 25% of the CBM-W probe administration sessions (2 

observations out of 8 possible administrations).  The researcher looked for the following 

indicators of administration fidelity: (a) teacher plays Spanish CBM-W CD with 

instructions to the students, (b) teacher reads English CBM-W instructions as written, (c) 

teacher uses a timer and correct time limits during CBM-W probe administration, (d) 

teacher administers correct CBM-W probe, (e) teacher monitors students during test 



 

 

 

 115 

administration students use of appropriate materials such as pencil, and (f) students use 

appropriate materials (pencil, probe, student instruction sheets). During the first 

administration, teachers implemented the standard administration procedures with 100% 

fidelity.  The researcher did note that a few students in each class started writing before 

instructed to begin.  However, in both classes, teachers noticed these students and asked 

them to erase what they had written.  Both teachers consistently circulated during the 

testing administrations and provided positive encouragement for students to continue 

writing during the 5 minute time limit. 

 During the predictive validity phase of the study, the researcher conducted fidelity 

observations for approximately 17% of CBM-W test administration sessions during two 

of the three weeks of CBM-W probe administrations (4 observations out of 24 possible 

administrations).  Observations did not occur during one week due to the researcher 

having to attend a mandatory district meeting on the day of the CBM-W probe 

administration.  Teachers implemented the standardized procedures with 100% fidelity 

during these observations.  The only issue to note is that during two of the four 

observations, a few students continued to write after the time limits.  In both instances, 

teachers quickly noticed (within 5-6 seconds) the students were still writing and 

instructed the students to stop.   

INTERRATER RELIABILITY 

Interrater reliability was calculated for the CBM-W probes and TOWL-4 Forms A 

and B administered in the study.  Horner et al. (2005) recommended inter-scorer 

agreement meet the minimal standard of 80%. 
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CBM-W Measures 

Twenty percent of the total probes from the alternate-forms reliability phase of the 

study were collected were independently scored by a special education doctoral student to 

obtain interrater reliability estimates.  Interrater reliability was calculated for the scoring 

methods of WW, WSC, CWS/IWS to obtain a percentage of scoring agreement.  

Interrater reliability was calculated by using an exact agreement method.  First, the 

number of scoring agreements between the researcher and doctoral student were counted.  

Next, the number of times an analysis was made (a word was underlined or not 

underlined, a word was circled if incorrectly spelled or not circled if spelled, or a carrot 

was inserted for either a correct or incorrect word sequence) by either the researcher or 

doctoral student was counted.  The number of agreements was then divided by the 

number of times an analysis was made and multiplied by 100 to obtain the percentage of 

agreement for each scoring method.  The percentage of agreement for WW was 98% and 

the percentage of agreement for WSC was 96%.  For CWS/IWS, the percentage of 

agreement was considerably lower at 89%.  This is consistent with CBM-W writing 

studies (McMaster & Campbell, 2008; Weissenburger & Espin, 2005), because of 

subjectivity involved in scoring grammatical errors. 

During the predictive validity phase of the study, twenty percent of all probes 

administered were collected and independently scored by the same special education 

doctoral student.  For Probe 1, the percentage of agreement was 99% for WW, 97%, for 

WSC, and 89% for CWS/IWS.  For Probe 7, the percentage of agreement was 99% for 

WW, 98%, for WSC, and 92% for CWS/IWS.  For Probe 8, the percentage of agreement 

was 99% for WW, 98%, for WSC, and 89% for CWS/IWS. 
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TOWL-4 

Twenty percent of the total tests administered were independently scored by the 

special education doctoral student to obtain interrater reliability estimates.  Scoring was 

either completed on the Student Response Form and Record/Story Scoring Form 

provided by the test publisher or an additional form created by the researcher.  The 

percentage of scoring agreement was calculated by dividing item agreements by the total 

number of item agreements plus disagreements and multiplying by 100. The percentage 

of agreement for Form A of the TOWL-4 was 98%.  The percentage of agreement for 

Form B of the TOWL-4 was 93%. 

RESEARCH QUESTION 1: WHAT IS THE ALTERNATE-FORMS RELIABILITY OF CBM-W 

MEASURES? 

In the alternate-forms reliability phase of the study, teachers administered CBM-

W probes to all sections of in-tact classes.  In order to minimize any effects of 

unfamiliarity with the task or student fatigue on task performance, students completed 

two probes in a counter balanced fashion during one testing session.  Half of the student 

participants completed Probe 1 and after a break of 10 minutes completed an additional 

probe that was randomly selected from the remaining probes 2-8.  The other half of the 

student participants followed the same procedures, but first completed a randomly 

assigned probe from probes 2-8, and after at 10 minute break completed Probe 1.   

Does alternate-forms reliability differ by scoring method? 

Using SPSS 19.0, the researcher calculated descriptive data for the overall 

sample, including means, standard deviations, skewness, and kurtosis for each of CBM 

scoring methods. Descriptive data is reported in Table 4-1.  Visual inspection of 
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histograms for each distribution indicated data was sufficiently normal in distribution.  

Additionally, indices for skew and kurtosis fell within acceptable ranges of +3 to -3 for 

all CBM-W probes using each type of scoring method.   
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    WW   WSC   CWS   CIWS 

    M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

Probe 1 

 

76.01 25.53 -.09 .05 

 

70.02 25.30 -.02 -.21 

 

58.57 26.02 .09 -.22 

 

36.02 33.65 -.46 .66 

(n = 167) 

                    Probe 2 

 

72.65 23.35 -.40 .17 

 

66.73 22.98 -.29 -.38 

 

57.85 24.51 .08 -.29 

 

38.73 33.07 .20 -.19 

(n = 26) 

                    Probe 3 

 

75.00 22.98 .15 -.99 

 

67.17 22.88 -.05 -1.26 

 

55.09 27.07 .09 -.75 

 

31.26 38.06 -.21 -.31 

(n = 23) 

                    Probe 4 

 

80.38 30.39 .21 -.17 

 

74.33 27.62 .20 .08 

 

59.96 27.64 -.05 -1.09 

 

35.54 36.14 -.62 .24 

(n = 24) 

                    Probe 5 

 

70.46 32.10 .22 -.25 

 

63.75 32.10 .38 -.18 

 

53.71 32.64 .60 .24 

 

31.13 34.77 .20 .16 

(n = 24) 

                    Probe 6 

 

72.50 31.16 -.58 -.12 

 

67.00 29.26 -.53 -.21 

 

54.55 29.04 -.07 -.62 

 

31.73 36.64 -.04 -.92 

(n = 22) 

                    Probe 7 

 

85.83 26.53 -.32 -.30 

 

80.75 26.06 -.04 -.57 

 

67.96 25.91 .38 -.53 

 

44.13 29.51 .06 .67 

(n = 24) 

                    Probe 8 

 

79.42 32.83 .68 .23 

 

73.79 29.91 .66 .23 

 

60.92 29.91 1.14 2.37 

 

39.08 34.93 1.24 2.09 

(n = 24)                                         

Note.  WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect Word Sequences. 

 

Table 4-1: Descriptive Statistics for all CBM-W Probes for Alternate-Forms Reliability  
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To determine the relationship (alternate-forms reliability) between Probe 1 and 

Probes 2-8, the researcher chose to compute the correlation between Probe 1 and the 

other probes. Probe 1 was used as the standard in order to efficiently administer the 

probes to students during the same session and minimize student fatigue.  All students 

completed Probe 1 and a second probe from Probes 2-8 within the same testing session, 

in a counter-balanced fashion. Correlation is a statistical technique to ―measure and 

describe a relationship between two variables‖ (Gravetter & Wallnau, 2007, p. 506).  To 

interpret correlations, one must examine the direction of the relationship, the form of the 

relationship, and the degree of the relationship (Gravetter & Wallnau, 2007).  The 

direction of a correlation can be described as either positive or negative. With positive 

correlations, variables move in the same directions (increasing or decreasing).  With 

negative correlations, variables move in opposite directions.  The form of the relationship 

refers to the shape of the distribution.  The most common form in statistics is a linear 

relationship.  The degree of the relationship is examined using the numerical value with 

1.00 being a perfect correlation and 0 being no correlation (Gravetter & Wallnau, 2007).  

It is important to note that a correlation can be used to describe a relationship between 

two variables, but it does not imply a cause-effect relationship or explain why two 

variables are related (Gravetter & Wallnau, 2007).   

Alternate-forms reliability was determined by estimating bivariate correlations 

using Pearson product-moment correlation, or Pearson’s correlation which is defined as 

―the degree and direction of linear relationship between two variables‖ (Gravetter & 

Wallnau, 2007, p. 511).  Correlations between Probe 1 and each of the remaining seven 

probes for the four scoring methods of WW, WSC, CWS, and CIWS (Probe 1 being the 

standard) were calculated. Acceptable alternate-forms reliability standards (r greater than 

.70) were adopted from previous CBM-W research recommendations (McMaster et al., 
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2009).  Relatively strong reliability and validity can be established when correlation 

coefficients are greater than .80. Moderately strong reliability and validity can be 

established when the correlation coefficients fall between .70 and .80 (r = .70 - .80).  

Moderate reliability and validity coefficients fall between .60 and .70 (r = .60 - .70) and 

weak reliability and validity occur when correlation coefficients fall below .60 (r < .60). 

Words Written 

Results for WW are reported in Table 4-2.  Only Probes 7 and 8 demonstrated 

acceptable alternate-forms reliability standards (r greater than .70).  Both Probes 7 and 8 

demonstrated significant and moderately strong positive coefficients of .79.   

 

 

    

Probe 

1   

    Probe 2 

 

.28 

 Probe 3 

 

.56** 

 Probe 4 

 

.57** 

 Probe 5 

 

.24 

 Probe 6 

 

.14 

 Probe 7 

 

.79** 

 Probe 8 

 

.79** 

         

n = 167. ** p < .01. 

 

   

Table 4-2: Correlations Between Probe 1 and Probes 2-8 for Words Written 
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Words Spelled Correctly 

Results for WSC are reported in Table 4-3.  Only Probes 7 and 8 demonstrated 

acceptable alternate-forms reliability standards (r greater than .70).  Probes 7 

demonstrated a significant and moderately strong positive coefficient of .79.  Probe 8 

demonstrated a significant and strong positive coefficient of .80.   

 

 

 

    Probe 1   

    Probe 2 

 

.41* 

 Probe 3 

 

.66** 

 Probe 4 

 

.55** 

 Probe 5 

 

.43* 

 Probe 6 

 

.26 

 Probe 7 

 

.79** 

 Probe 8 

 

.80** 

         

n = 167.  * p < .05.  ** p < .01. 

 

    

    

Table 4-3: Correlations Between Probe 1 and Probes 2-8 for Words Spelled Correctly 
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Correct Word Sequences 

Results for CWS are reported in Table 4-4.  Probes 2, 3, 4, 7 and 8 demonstrated 

acceptable alternate-forms reliability standards (r greater than .70).  Probe 2 and 4 each 

demonstrated a significant and moderately strong positive coefficient of .71.  Probes 3, 7, 

and 8 demonstrated significant and strong positive coefficients of .81, .84, and .85 

respectively.   

 

 

 

    Probe 1   

    Probe 2 

 

.71** 

 Probe 3 

 

.81** 

 Probe 4 

 

.71** 

 Probe 5 

 

.57** 

 Probe 6 

 

.48* 

 Probe 7 

 

.84** 

 Probe 8 

 

.85** 

         

n = 167.  * p < .05.  ** p < .01. 

    

    

Table 4-4: Correlations Between Probe 1 and Probes 2-8 for Correct Word Sequences 
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Correct Minus Incorrect Word Sequences 

Results for CWIS are reported in Table 4-5.  Probes 2, 3, 4, 6, 7 and 8 

demonstrated acceptable alternate-forms reliability standards (r greater than .70).  Probe 

6 demonstrated a significant and moderately strong positive coefficient of .74.  Probes 2, 

3, 4, 7, and 8 demonstrated significant and strong positive coefficients of .85, .86, .85, 

.84, and .84 respectively.     

 

 

    Probe 1   

    Probe 2 

 

.85** 

 Probe 3 

 

.86** 

 Probe 4 

 

.85** 

 Probe 5 

 

.60** 

 Probe 6 

 

.74** 

 Probe 7 

 

.84** 

 Probe 8 

 

.84** 

 

            

n = 167.  ** p < .01. 

    

Table 4-5: Correlations Between Probe 1 and Probes 2-8 for Correct Minus Incorrect 

Word Sequences 
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Summary 

The purpose of examining alternate-forms reliability was to identify the six 

probes meeting reliability standards for all four scoring methods so they could be used in 

the predictive validity phase of the study. Initially, the six probes were to be administered 

one time per week over a six-week period.  However, only three of the CBM-W probes 

(Probe 1, Probe 7 and Probe 8) met the alternate-forms reliability standards (r greater 

than .70) for all of the four scoring methods of WW, WSC, CWS, and CIWS.  These 

three probes were used in the predictive validity phase of the study and the administration 

schedule was adjusted so that one probe would be administered every other week over a 

five-week period (Week 1, Week 3, and Week 5).  Probes 2, 3, 4, 5, and 6 were not used 

in the in the predictive validity phase of the study. 

RESEARCH QUESTION 2: WHAT IS THE PREDICTIVE VALIDITY OF CBM-W SCORE(S) 

FOR PERFORMANCE ON THE TEST OF WRITTEN LANGUAGE, 4
TH

 EDITION? 

Statistical Procedures 

To answer Research Question 2, the researcher chose multiple regression as the 

statistical approach.  Multiple regression is ―a statistical method for studying the 

relationship between a single dependent variable and one or more independent variables‖ 

(Allison, 1999, p.1). Multiple regression is typically used for prediction analysis with the 

goal of using the independent variables to make predictions about the dependent variable.  

The method can also be used to perform a causal analysis, where the goal is to determine 

whether independent variables have an impact on the dependent variable.  In multiple 

regression, regression coefficients for each of the independent variables are identified that 

―produce the most accurate estimated values for the dependent variable‖ and minimize 
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the magnitude of the deviations between the actual and predicted values (Gravetter & 

Wallnau, 2007, p. 565). 

There are several types of multiple regression techniques (Lomax, 2007). 

Standard, or simultaneous regression, involves entering all predictor variables into the 

equation at the same time.  Another type of multiple regression, sequential regression, 

involves entering predictor variables in a predetermined order to identify the best model 

to predict the dependent, or criterion variable.  In this study, sequential regression was 

chosen for the Stage 1 portion of the study in order to determine the best fitting model for 

predicting outcomes of the TOWL-4, Form B using multiple CBM-W probes as the 

predictor variables.  For the Stage 2 portion of the study, sequential regression was 

chosen as the statistical technique to determine how well growth on CBM-W measures 

predict outcomes on the TOWL-4, Form B, when controlling for writing performance 

using the TOWL-4, Form A.   

In multiple regression, the least-squared solution is used to identify the most 

precise estimated values for the dependent variable (Gravetter & Wallnau, 2007).  The 

least-squared solution involves calculating error, or the distance between the best-fitting 

straight line, or predicted values of the dependent variable, and each individual’s actual 

score on the dependent variable. The distance may be positive or negative, so values are 

squared to obtain a measure of error to ensure uniformity and are then totaled.  Next, the 

standardized partial slope(s) (β) for each predictor variable and the constant are 

calculated to identify the smallest possible sum of squared errors for a regression 

equation.  

To determine how well a set of predictor variables predicts a criterion variable, or 

whether an overall regression model is significant, the coefficient of multiple 

determination, or R
2
, must be examined (Lomax, 2007).  The coefficient of multiple 
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determination is defined as the proportion of total variance in the criterion variable that is 

predicted by a set of predictor variables. The significance of the coefficient of multiple 

determination, is tested using the F statistic, which in multiple regression refers to the 

mean square regression over the mean square residual (error).  If the F statistic is 

significant, the regression equation explains a significant proportion of the variance for 

the dependent variable and the null hypothesis that all partial slopes are equal to zero is 

rejected.  When building regression models, particularly in sequential regression, analysis 

should also involve examining the change in R
2
. The purpose of this analysis is to 

determine which set of predictor variables best represent the data, or whether the addition 

of predictor variables significantly improved the predictive power of the regression 

model.   

In standard multiple regression, analysis also involves evaluating the contribution 

of each predictor variable, or partial slope (Gravetter & Wallnau, 2007).  The regression 

coefficient (β) for each partial slope is evaluated using a t-test.  This is accomplished by 

dividing the partial slope by the standard deviation of the residuals, or standard error of 

estimate, for each partial slope.  If the t statistic is significant, the null hypothesis that the 

partial slope is not significantly different that zero is rejected. 

In order to use multiple regression as a statistical procedure, several assumptions 

must be met.  Lomax (2007) outlines five assumptions of multiple regression: (a) 

independence, (b) homogeneity, (c) normality, (d) linearity, and (e) noncollinearity.  

First, independence of observations must be examined.  Independence in regression is 

established when prediction errors, or residuals (the difference between actual and 

predicted criterion scores), are random and independent with no systematic patterns of 

errors.  This assumption can be examined by looking at scatterplots of the partial residual 

plots for each independent variable to determine the presence or absence of patterns.   
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The second assumption involves examination of homogeneity of variance, which 

examines whether the conditional distribution (the distribution of the dependent variable 

for a particular value of the independent variable) has a constant variance for all values of 

the independent variables. The consistency of the variance can be examined in 

scatterplots of residuals against predicted values, to ensure estimates of standard errors 

are small.   The third assumption involves ensuring that the prediction errors are normally 

distributed and absent of outliers, which can impact both the regression estimates and 

coefficient of determination.  To examine normality, normal probability plots and 

skewness statistics can be examined for each variable’s distribution.  The fourth 

assumption examines linearity to ensure there is a linear relationship among the 

dependent and independent variables.  Residual plots (plots of the standardized residuals 

as a function of standardized predicted values) can be examined to verify the existence of 

a linear relationship.  Finally, the last assumption addresses noncollinerality.  When there 

is a strong linear relationship between the predictor variables, regression coefficients can 

be unreliable and generalizability of the model is limited.  To determine noncollinearity, 

the variance inflation factor (VIF) can be calculated for each of the independent 

variables.  VIF is defined as ―the inflation that occurs for each regression coefficient 

above the ideal situation of uncorrelated predictors‖ (Lomax, 2007, p. 403).  A VIF value 

of less than 10 indicates the independent variables do not possess a collinear relationship.   

Stage 1:  Predictive Validity of CBM-W Scoring Methods 

Descriptive Data 

Between the alternate-forms reliability phase and predictive validity phase of the 

study, three students were no longer involved in the study.  One student left the district 
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near the end of the school year.  The other two students were excluded from the study 

because full data were unable to be collected during the predictive validity phase due to 

frequent absences.  The three students remained in analysis of alternate-forms reliability 

phase of the study because their performance was comparable to the sample and they 

were members of the subgroups examined.  The number of students in each subgroup for 

the second part of the study were as follows:  (a) Hispanic students with LEP status (n = 

94), (b) Hispanic students that were not considered LEP, but that had met the LEP exit 

criteria within the last year and were being monitored by the school (n = 37), (c) Hispanic 

students with both LEP and Special Education/Section 504 status (n = 12), and (d) 

Hispanic students who were not LEP (n = 21).  Subgroups of NES (n = 22), LES (n = 

35), and FES (n = 15) of the ELL group were also analyzed as part of Research Question 

2. 

Using SPSS 19.0, the researcher calculated descriptive data for the overall 

sample, including means, standard deviations, skewness, and kurtosis for each of the 

CBM scoring methods. Descriptive data for the CBM-W Measures are reported in Table 

4-6 and TOWL-4 descriptive data is reported in Table 4-7.  Visual inspection of 

histograms for each distribution indicated data were sufficiently normal in distribution.  

Additionally, indices for skew and kurtosis fell within acceptable ranges of +3 to -3 for 

all CBM-W probes using each type of scoring method.  
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Table 4-6: Descriptive Statistics for CBM-W Probes 1, 7, and 8 

  

                         WW   WSC   CWS   CIWS 

    M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

Probe 1 

 

79.59 66.12 .34 .78 

 

72.85 25.30 .09 -.22 

 

61.09 26.23 .27 -.31 

 

37.13 34.80 -.33 .35 

                     Probe 7 

 

87.62 25.84 .23 .51 

 

80.01 24.00 -.16 -.08 

 

67.74 25.56 -.08 -.03 

 

41.91 38.07 -.69 .68 

                     Probe 8 

 

85.19 26.13 .36 .44 

 

77.69 25.15 .12 .17 

 

63.37 24.61 -.02 -.20 

 

36.26 36.08 -.61 .56 

                                          

Note.  WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect Word Sequences. 
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    M SD Skew Kurtosis 

TOWL-4, Form A 

Composite Score 

 

91.46 14.84 -.06 -.40 

      
TOWL-4, Form B 

Composite Score 

 

92.27 15.61 -.18 -.44 

      
TOWL-4, Form A 

Total Raw Score 

 

60.55 22.79 -.16 -.34 

      
TOWL-4, Form B 

Total Raw Score   63.68 24.37 -.14 -.33 

 

Table 4-7: Descriptive Statistics for TOWL-4, Forms A and Form B 
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Analysis 

  To build the most parsimonious model to predict outcomes on the TOWL-4, 

Form B a sequential multiple regression analysis by scoring method (WW, WSC, CWS, 

and CIWS) was conducted.  The sequential analysis involved entering the predictor 

variables into the equation in a specified order. In this analysis, order of entry was based 

upon the administration order of the CBM-W probes.  The goal of this analysis was to 

determine whether the administration of each additional weekly probes explained more 

variance in the criterion variable, as indicated by the increase in R
2
.  The independent, or 

predictor, variables in the analysis were scores on the three CBM-W probes for each 

scoring method.  The dependent variable, or criterion variable, was the overall composite 

score on the TOWL-4, Form B.  For each scoring method of WW, WSC, CWS, and 

CIWS, the researcher first entered scores from the Probe 1 into the equation and 

examined how well the scores predicted performance on the TOWL-4, Form B.  Next, 

the researcher entered in scores from Probe 7 into the equation and examined how well 

the combination of Probe 1 and Probe 7 scores predicted performance on the TOWL-4, 

Form B as indicated by the change in R
2
. Finally, the researcher entered in scores from 

Probe 8 into the equation and examined how well the combination of Probe 1, Probe 7, 

and Probe 8 scores predicted performance on the TOWL-4, Form B as indicated by the 

change in R
2
.  

Results 

The researcher examined both the sample and subgroup data for violations of the 

assumptions required for each multiple regression analysis.  First, independence of 

observations was examined.  There were no patterns indicated on the partial residual 
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scatter plots for each predictor variable.  Second, homogeneity of variance was examined 

and the scatterplot of residuals against predicted values indicated estimates of standard 

errors were small.  Third, each of the variables was normally distributed as indicated by 

skewness and kurtosis indices (see tables 4-6, 4-7, and 4-16 through 4-19).  Fourth, 

residual plots were examined and verified the existence of a linear relationship between 

the independent and dependent variables.  Finally, noncollinerality was examined.   VIF 

was within acceptable limits, calculated at less than 10 for each analysis.  It was 

determined that each of the variables was univariate normal and acceptable for use within 

a multiple regression analysis. 

Words Written 

For the scoring method of WW, intercorrelations among the three CBM-W Probes 

and the TOWL-4, Form B are represented in Table 4-8.  Table 4-9 provides results of the 

sequential multiple regression using the scoring method of WW for the overall sample. 

 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .56** .51** .23** 

Probe 7 

  

1.00 .56** .05 

Probe 8 

   

1.00 .06 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-8:   Intercorrelations for Words Written Among the CBM-W Probes and TOWL-

4, Form B Overall Composite Score
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Table 4-9:  Summary of Sequential Multiple Regression Analysis for Variables Predicting TOWL-4, Form B Composite 

Scores Using Words Written  

 

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  

 

B SE B β B SE B β B SE B β 

Probe 1-WW  

 

.137 .05 .23** .18 .06 .29** .18 .06 .30** 

Probe 7-WW     -.07 .06 -.12 -.06 .06 -.10 

Probe 8-WW        -.02 .06 -.03 

R
2
  .052 .061 .062 

F for change in R
2 

 8.92* 1.58 .13 

 

Note. WW = Words Written. 

 

** p < .01  
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .009) and the F statistic indicated the change in R

2
 was not 

significant, F(1, 161) = 1.58, p = .21.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .001) and not significant, F(1, 160) = .13, p = .72.  In Model 

1, R
2 

predicted approximately 5% of the variation in TOWL-4, Form B scores.  The 

overall regression model was significant, F(1, 162) = 8.92, p = .003, indicating a 

significant proportion of the total variation in TOWL-4, Form B was predicted by Probe 

1.   

Words Spelled Correctly 

For the scoring method of WSC, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-10.  Table 4-11 provides 

results of the sequential multiple regression using the scoring method of WSC for the 

overall sample.  

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .59** .56** .37** 

Probe 7 

  

1.00 .59* .26** 

Probe 8 

   

1.00 .25** 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-10:   Intercorrelations  for Words Spelled Correctly Among the CBM-W Probes 

and TOWL-4, Form B Overall Composite Score
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Table 4-11:  Summary of Sequential Multiple Regression Analysis for Variables Predicting TOWL-4, Form B Composite 

Scores Using Words Spelled Correctly  

  

 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-WSC  .23 .05 .37** .20 .06 .33** .20 .06 .32** 

Probe 7-WSC     .04 .06 .07 .03 .06 .05 

Probe 8-WSC        .03 .06 .04 

R
2
  .136 .139 .14 

F for change in R
2
  25.54* .51 .21 

 

Note. WSC = Words Spelled Correctly. 

** p < .01  



 

 

 

 137 

Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .003) and the F statistic indicated the change in R

2
 was not 

significant, F(1, 161) = .51, p = .48.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .001) and not significant, F(1, 160) = .21, p = .65.  In Model 

1, R
2 

predicted approximately 14% of the variation in TOWL-4, Form B scores.  The 

overall regression model was significant, F(1, 162) = 25.54, p < .000, indicating a 

significant proportion of the total variation in TOWL-4, Form B was predicted by Probe 

1.  

Correct Word Sequences 

For the scoring method of CWS, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-12.  Table 4-13 provides 

results of the sequential multiple regression using the scoring method of CWS for the 

overall sample.  

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .72** .68** .63** 

Probe 7 

  

1.00 .69** .64** 

Probe 8 

   

1.00 .59** 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-12:   Intercorrelations  for Correct Word Sequences Among the CBM-W Probes 

and TOWL-4, Form B Overall Composite Score 
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Table 4-13:  Summary of Sequential Multiple Regression Analysis for Variables Predicting TOWL-4, Form B Composite 

Scores Using Correct Word Sequences

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-CWS  .38 .04 .63** .21 .05 .35** .17 .05 .28** 

Probe 7-CWS     .24 .05 .39** .19 .05 .31** 

Probe 8-CWS        .12 .05 .03* 

R
2
  .394 .466 .482 

F for change in R
2
  105.32** 21.78** 5.04* 

 

Note. CWS = Correct Word Sequences. 

*p < .05 

**p < .01 
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Model 3 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  Adding in Probe 7 and 8 produced a large enough change in R
2
, 

(R
2 

change = .02) to add predictive power to the model.  The change in R
2
 was significant 

at the .05 level, F(1, 160) = 5.04, p = .03.  In Model 3, R
2 

predicted approximately 48% 

of the variation in TOWL-4, Form B scores. The overall regression model was 

significant, F(3, 160) = 49.72, p < .000, indicating a significant proportion of the total 

variation in TOWL-4, Form B was predicted by Probe 1, 7, and 8 together. For Probes 1, 

7, and 8, VIF was within normal limits and estimated as 2.40, 2.41, and 2.20 respectively. 

Correct Minus Incorrect Word Sequences 

For the scoring method of CIWS, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-14.  Table 4-15 provides 

results of the sequential multiple regression using the scoring method of CIWS for the 

overall sample.  

 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .83** .78** .73** 

Probe 7 

  

1.00 .79** .77** 

Probe 8 

   

1.00 .73** 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-14:   Intercorrelations for Correct Minus Incorrect Word Sequences Among the 

CBM-W Probes and TOWL-4, Form B Overall Composite Score
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Table 4-15:  Summary of Sequential Multiple Regression Analysis for Variables Predicting TOWL-4, Form B Composite 

Scores Using Correct Minus Incorrect Word Sequences

  

 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-CIWS  .33 .02 .73** .13 .04 .29** .08 .04 .18* 

Probe 7- CIWS     .22 .04 .53** .17 .04 .41** 

Probe 8- CIWS        .11 .04 .26** 

R
2
  .530 .617 .632 

F for change in R
2
  182.55** 36.78** 9.56** 

 

Note. CIWS = Correct Minus Incorrect Word Sequences. 

*p < .05 

**p < .01 
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Model 3 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  Adding in Probe 7 and 8 produced a large enough change in R
2
, 

(R
2 

change = .02) to add predictive power to the model.  The change in R
2
 was significant 

at the .05 level, F(1, 160) = 9.56, p = .002.  In Model 3, R
2 

predicted approximately 63% 

of the variation in TOWL-4, Form B scores.  The overall regression model was 

significant, F(3, 160) = 94.33, p < .000, indicating a significant proportion of the total 

variation in TOWL-4, Form B was predicted by Probe 1, 7, and 8 together. For Probes 1, 

7, and 8, VIF was within normal limits and estimated as 3.71, 3.82, and 3.04 respectively. 

Summary for Stage 1 

Results indicated that predictive validity differed depending on scoring method.  

For the scoring method of WW and WSC, additional administrations of CBM-W probes 

three and five weeks after the administration of Probe 1 did not add any additional power 

to the multiple regression model used to predict scores on the TOWL-4, Form B.  For the 

scoring methods of CWS and CIWS, the addition of Probe 7 during week three and Probe 

8 during week five significantly improved the predictive power of the multiple regression 

models.   

Stage 1: Predictive Validity by Subgroup 

Analysis for Stage 1 

Using SPSS 19.0, the researcher calculated descriptive data for each subgroup, 

including means, standard deviations, skewness, and kurtosis for each of the CBM 

scoring methods. Descriptive data for CBM-W Measures is reported in Tables 4-16 

through 4-19.   Descriptive data for the TOWL-4 is reported in Tables 4-20 through 4-23.  



 

 

 

 142 

Visual inspection of histograms for each distribution indicated data was sufficiently 

normal in distribution.  Additionally, indices for skew and kurtosis fell within acceptable 

ranges of +3 to -3 for all CBM-W probes using each type of scoring method.
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    WW   WSC   CWS   CIWS 

    M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

Probe 1 

 

79.51 26.18 .44 1.46 

 

71.85 24.43 .02 -.44 

 

57.17 24.78 .53 -.06 

 

29.79 34.81 -.16 .25 

                     Probe 7 

 

88.67 27.43 .26 .77 

 

80.35 23.89 -.22 .17 

 

64.27 22.49 .10 .23 

 

34.39 34.07 -.49 .30 

                     Probe 8 

 

86.39 28.04 .47 .65 

 

78.56 25.96 .23 .38 

 

61.09 22.38 .15 -.13 

 

30.87 32.19 -.37 .25 

                                          

Note.  WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect Word Sequences. 

Table 4-16: CBM-W Probes 1, 7, and 8 Descriptive Statistics for English Language Learners 

 

    WW   WSC   CWS   CIWS 

    M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

Probe 1 

 

82.30 23.92 .90 .55 

 

78.11 23.01 .83 .54 

 

72.00 22.39 .56 .54 

 

55.16 24.55 .18 -.35 

                     Probe 7 

 

89.46 23.24 .25 -.43 

 

84.89 21.47 .14 -.61 

 

80.73 20.74 -.15 -.84 

 

64.62 22.29 -.11 -.54 

                     Probe 8 

 

87.70 20.60 -.09 -.87 

 

83.05 19.42 -.17 -1.09 

 

76.68 20.23 .11 -.87 

 

59.00 26.02 -.33 -.53 

                                          

Note.  WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect Word Sequences. 

Table 4-17: CBM-W Probes 1, 7, and 8 Descriptive Statistics for Former English Language Learners on First Year Monitor 

Status 
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    WW   WSC   CWS   CIWS 

    M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

Probe 1 

 

65.17 26.31 -.50 .64 

 

53.58 27.76 -.08 -.71 

 

35.42 24.65 .25 -.87 

 

2.83 31.12 .07 .57 

                     

Probe 7 

 

78.08 23.94 .05 .72 

 

56.33 23.41 .33 .01 

 

30.58 20.71 .42 -.63 

 

-

18.08 35.21 -.54 .08 

                     

Probe 8 

 

79.83 27.54 -.56 -1.19 

 

59.58 28.33 -.03 -1.08 

 

32.50 24.72 .53 -1.26 

 

-

18.27 38.27 -.13 -.17 

                                          

Note.  WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect Word Sequences. 

Table 4-18: CBM-W Probes 1, 7, and 8 Descriptive Statistics for Students with Disabilities and English Language Learner 

Status 

                         WW   WSC   CWS   CIWS 

    M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

Probe 1 

 

83.43 28.45 -.01 -1.29 

 

79.10 27.30 .06 -1.25 

 

74.05 25.53 -.02 -1.27 

 

57.86 24.58 .14 -1.42 

                     Probe 7 

 

86.24 23.69 -.03 -.33 

 

83.38 22.74 .04 -.14 

 

81.67 23.71 .52 .20 

 

69.86 25.22 .50 .23 

                     Probe 8 

 

78.43 25.37 .86 .43 

 

74.67 25.25 .89 .42 

 

67.76 24.29 .66 -.09 

 

51.43 25.61 .46 -.55 

                                          

Note.  WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect Word Sequences. 

Table 4-19: CBM-W Probes 1, 7, and 8 Descriptive Statistics for Non-English Language Learners 
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    M SD Skew Kurtosis 

TOWL-4, Form A 

Composite Score 

 

86.95 11.62 .021 -.29 

      TOWL-4, Form B 

Composite Score 

 

87.94 13.00 .023 -.61 

      TOWL-4, Form A 

Total Raw Score 

 

53.98 18.25 .25 -.13 

      TOWL-4, Form B 

Total Raw Score   56.84  20.11  .25 -.40 

 

Table 4-20: TOWL-4, Forms A and Form B, Descriptive Statistics for English Language Learners 
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    M SD Skew Kurtosis 

TOWL-4, Form A 

Composite Score 

 

103.16 11.08 -.40 .40 

      TOWL-4, Form B 

Composite Score 

 

104.70 10.85 -.08 1.00 

      TOWL-4, Form A 

Total Raw Score 

 

78.00 17.05 -.26 -.38 

      TOWL-4, Form B 

Total Raw Score   82.46  17.26 .31 1.17 

Table 4-21: TOWL-4, Forms A and Form B, Descriptive Statistics for Former English Language Learners on First Year 

Monitor Status 
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    M SD Skew Kurtosis 

TOWL-4, Form A 

Composite Score 

 

70.42 10.85 .76 -.32 

      TOWL-4, Form B 

Composite Score 

 

70.17 12.96 .64 .77 

      TOWL-4, Form A 

Total Raw Score 

 

27.42 17.44 .53 -.94 

      TOWL-4, Form B 

Total Raw Score   29.42  21.61  .64 1.02 

Table 4-22: TOWL-4, Forms A and Form B, Descriptive Statistics for Students with Disabilities and English Language 

Learner Status 
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    M SD Skew Kurtosis 

TOWL-4, Form A 

Composite Score 

 

103.10 11.15 .47 -.16 

      TOWL-4, Form B 

Composite Score 

 

102.38 11.00 .36 .28 

      TOWL-4, Form A 

Total Raw Score 

 

78.14 15.64 .50 .13 

      TOWL-4, Form B 

Total Raw Score    80.76 16.81  .01  .30  

Table 4-23: TOWL-4, Forms A and Form B, Descriptive Statistics for Non-English Language Learners 
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English Language Learners 

Words Written  

For the scoring method of WW, intercorrelations among the three CBM-W Probes 

and the TOWL-4, Form B are represented in Table 4-24.  Table 4-25 provides results of 

the sequential multiple regression using the scoring method of WW for ELLs.  

 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .60** .48** .26** 

Probe 7 

  

1.00 .59** -.01 

Probe 8 

   

1.00 .03 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-24:   Intercorrelations for Words Written Among the CBM-W Probes and 

TOWL-4, Form B Overall Composite Score for English Language Learners
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Table 4-25:  English Language Learners’ Summary of Sequential Multiple Regression Analysis for Variables Predicting 

TOWL-4, Form B Composite Scores Using Words Written 

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-WW  .13 .05 .26** .21 .06 .43** .21 .06 .43** 

Probe 7-WW     -.13 .06 -.27* -.12 .07 -.26 

Probe 8-WW        -.01 .06 -.02 

R
2
  .070 .116 .116 

F for change in R
2
  6.90** 4.77* .03 

 

Note. WW = Words Written. 

*p < .05 

**p < .01 



 

 

 

 151 

Model 2 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probes 7 and 8 in Model 3. The change in R
2
 when Probes 7 and 8 were added was small 

(R
2
 change = .116) and the F statistic indicated the change in R

2
 was not significant, F (1, 

90) = .03, p = .87.   In Model 2, R
2 

predicted approximately 12% of the variation in 

TOWL-4, Form B scores.  The overall regression model was significant, F(2, 91) = 5.98, 

p = .004, indicating a significant proportion of the total variation in TOWL-4, Form B 

was predicted by Probes 1 and 7.  For Probes 1 and Probe 7, VIF was within normal 

limits at 1.57 and 1.57 respectively. 

Words Spelled Correctly 

For the scoring method of WSC, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-26.  Table 4-27 provides 

results of the sequential multiple regression using the scoring method of WSC for ELLs. 

 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .60** .51** .40** 

Probe 7 

  

1.00 .58** .13 

Probe 8 

   

1.00 .16 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-26:   Intercorrelations for Words Spelled Correctly Among the CBM-W Probes 

and TOWL-4, Form B Overall Composite Score for English Language 

Learners
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Table 4-27:  English Language Learners’ Summary of Sequential Multiple Regression Analysis for Variables Predicting 

TOWL-4, Form B Composite Scores Using Words Spelled Correctly

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-WSC  .22 .05 .40** .27 .06 .50** .27 .07 .50** 

Probe 7-WSC     -.09 .06 -.17 -.09 .07 -.17 

Probe 8-WSC        .01 .06 .02 

R
2
  .163 .181 .181 

F for change in R
2
  17.92** 2.00 .02 

 

Note. WSC = Words Spelled Correctly. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .018) and the F statistic indicated the change in R

2
 was not 

significant, F(1, 91) = 2.00, p = .16.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .00) and not significant, F(1, 90) = .02, p = .90.  In Model 1, 

R
2 

predicted approximately 16% of the variation in TOWL-4, Form B scores.  The overall 

regression model was significant, F(1, 92) = 17.92, p < .000, indicating a significant 

proportion of the total variation in TOWL-4, Form B was predicted by Probe 1.  

Correct Word Sequences 

For the scoring method of CWS, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4.28.  Table 4-29 provides 

results of the sequential multiple regression using the scoring method of CWS for ELLs. 

 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .73** .65** .67** 

Probe 7 

  

1.00 .67** .53** 

Probe 8 

   

1.00 .51** 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-28:   Intercorrelations for Correct Word Sequences Among the CBM-W Probes 

and TOWL-4, Form B Overall Composite Score for English Language 

Learners
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Table 4-29:  English Language Learners’ Summary of Sequential Multiple Regression Analysis for Variables Predicting 

TOWL-4, Form B Composite Scores Using Correct Word Sequences

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-CWS  .35 .04 .67** .31 .06 .60** .29 .06 .56** 

Probe 7-CWS     .05 .07 .09 .02 .07 .04 

Probe 8-CWS        .07 .07 .12 

R
2
  .442 .446 .453 

F for change in R
2
  72.88** .62 1.13 

 

Note. CWS = Correct Word Sequences. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .004) and the F statistic indicated the change in R

2
 was not 

significant, F(1, 91) = .62, p = .43.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .007) and not significant, F(1, 90) = 1.13, p = ..29.  In Model 

1, R
2 

predicted approximately 44% of the variation in TOWL-4, Form B scores.  The 

overall regression model was significant, F(1, 92) = 72.88, p < .000, indicating a 

significant proportion of the total variation in TOWL-4, Form B was predicted by Probe 

1.  

Correct Minus Incorrect Word Sequences 

For the scoring method of CIWS, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-30.  Table 4-31 provides 

results of the sequential multiple regression using the scoring method of CIWS for ELLs.  

 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .85** .76** .70** 

Probe 7 

  

1.00 .75** .64** 

Probe 8 

   

1.00 .65** 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-30:   Intercorrelations for Correct Minus Incorrect Word Sequences Among the 

CBM-W Probes and TOWL-4, Form B Overall Composite Score for 

English Language Learners
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Table 4-31:  English Language Learners Summary of Sequential Multiple Regression Analysis for Variables Predicting 

TOWL-4, Form B Composite Scores Using Correct Minus Incorrect Word Sequences

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-CIWS  .26 .03 .70** .21 .05 .56** .17 .06 .45** 

Probe 7-CIWS     .07 .05 .17 .03 .06 .08 

Probe 8-CIWS        .10 .05 .25* 

R
2
  .491 .499 .522 

F for change in R
2
  88.78** 1.51 4.30* 

 

Note. CIWS = Correct Minus Incorrect Word Sequences. 

*p < .05 

**p < .01 
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Model 3 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  Adding in Probe 7 and 8 produced a large enough change in R
2
, 

(R
2 

change = .02) to add predictive power to the model.  The change in R
2
 was significant 

at the .05 level, F(1, 90) = 4.30, p = .04.  In Model 3, R
2 

predicted approximately 52% of 

the variation in TOWL-4, Form B scores.  The overall regression model was significant, 

F(2, 91) = 45.39, p < 00), indicating a significant proportion of the total variation in 

TOWL-4, Form B was predicted by Probe 1, 7, and 8 together. For Probes 1, 7, and 8, 

VIF was within normal limits at 4.07, 3.89, and 2.63 respectively. 

Summary of ELL Analysis 

Results indicated that predictive validity differed depending on scoring method 

for ELLs.  For the scoring methods of WSC and CWS, additional administrations of 

CBM-W probes three and five weeks after the administration of Probe 1 did not add any 

additional power to the multiple regression model used to predict scores on the TOWL-4, 

Form B.  For the scoring method of WW, the addition of Probe 7 during week three 

significantly improved the predictive power of the multiple regression model.  For the 

scoring method of CIWS, the addition of Probe 7 during week three and Probe 8 during 

week five significantly improved the predictive power of the multiple regression models.  

English Language Learners by Language Proficiency Status 

An additional analysis of participants within the ELL subgroup was conducted to 

determine whether language proficiency status impacted the predictive validity of the 

CBM-W scoring procedures.  ELL participants were designated NES, LES, or FES, 

based on IPT-I-Oral designations.  Descriptive data for CBM-W Measures is reported in 
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Tables 4-32 through 4-34.   Descriptive data for the TOWL-4 is reported in Tables 4-35 

through 4-37.  
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                         WW   WSC   CWS   CIWS 

    M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

Probe 1 

 

79.55 20.46 .45 -.06 

 

69.41 20.43 .01 .23 

 

47.27 17.37 -.37 -.37 

 

11.00 31.04 -.62 -.23 

                     Probe 7 

 

91.23 36.89 -.19 -.10 

 

80.27 32.04 -.50 -.26 

 

55.41 23.06 -.25 -.68 

 

15.95 30.78 -.41 -.49 

                     Probe 8 

 

81.18 31.77 .39 -.49 

 

71.36 31.40 .49 1.31 

 

46.68 22.98 .60 .97 

 

6.64 30.34 -.02 -.47 

                                          

Note.  WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect Word Sequences. 

Table 4-32: CBM-W Probes 1, 7, and 8 Descriptive Statistics for Non-English Speaking Designation 

 

 

                         WW   WSC   CWS   CIWS 

    M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

Probe 1 

 

76.71 28.27 -.31 -.49 

 

71.40 28.20 -.15 -.63 

 

61.29 29.00 .37 -.66 

 

40.51 33.28 .53 -.42 

                     Probe 7 

 

87.71 24.72 -.23 -.26 

 

81.60 24.90 -.08 -.34 

 

70.26 22.87 .40 .47 

 

47.17 27.83 .11 .73 

                     Probe 8 

 

91.86 30.60 .63 .99 

 

84.94 26.94 .25 -.42 

 

68.26 20.68 .60 -.23 

 

39.43 28.52 .27 .49 

                                          

Note.  WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect Word Sequences. 

Table 4-33: CBM-W Probes 1, 7, and 8 Descriptive Statistics for Limited English Speaking Designation 
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                         WW   WSC   CWS   CIWS 

    M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

 

M SD Skew Kurtosis 

Probe 1 

 

89.27 21.40 -.03 -.91 

 

85.07 20.81 .23 -.66 

 

75.60 20.24 .51 -.65 

 

55.07 20.42 .81 -.41 

                     Probe 7 

 

88.80 17.06 .69 2.29 

 

83.80 16.46 .43 1.88 

 

77.13 15.48 .77 1.96 

 

55.73 19.06 .07 .84 

                     Probe 8 

 

86.07 18.06 -.15 .38 

 

82.33 16.41 -.13 .34 

 

73.67 15.01 .11 2.25 

 

56.27 15.36 -.14 2.53 

                                          

Note.  WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect Word Sequences. 

Table 4-34: CBM-W Probes 1, 7, and 8 Descriptive Statistics for Fluent English Speaking Designation
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    M SD Skew Kurtosis 

TOWL-4, Form A 

Composite Score 

 

78.59 9.73 .17 -.87 

      TOWL-4, Form B 

Composite Score 

 

76.82 9.95 .77 .87 

      TOWL-4, Form A 

Total Raw Score 

 

38.86 15.47 .10 -.78 

      TOWL-4, Form B 

Total Raw Score   40.05  16.26 .73 .69 

      

Table 4-35: TOWL-4, Forms A and Form B, Descriptive Statistics for Non-English 

Speaking Designation 
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    M SD Skew Kurtosis 

TOWL-4, Form A 

Composite Score 

 

91.29 10.80 .25 .49 

      TOWL-4, Form B 

Composite Score 

 

93.11 12.16 .18 -.40 

      TOWL-4, Form A 

Total Raw Score 

 

61.20 16.53 .34 .61 

      TOWL-4, Form B 

Total Raw Score   64.37  18.48 .45 .28 

      

Table 4-36: TOWL-4, Forms A and Form B, Descriptive Statistics for Limited English 

Speaking Designation 
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    M SD Skew Kurtosis 

TOWL-4, Form A 

Composite Score 

 

93.60 8.51 -.46 -.68 

      TOWL-4, Form B 

Composite Score 

 

96.00 9.54 -1.04 .15 

      TOWL-4, Form A 

Total Raw Score 

 

65.33 13.12 -.64 -.57 

      TOWL-4, Form B 

Total Raw Score   70.87  15.61 -1.17 .58 

      

Table 4-37: TOWL-4, Forms A and Form B, Descriptive Statistics for Fluent English 

Speaking Designation 

Table 4-38 summarizes results of the sequential multiple regression for the NES, 

LES, and FES groups. For the NES group, the scoring methods of WW and WSC did not 

predict a significant proportion of the total variation in TOWL-4, Form B scores.  For the 

CWS scoring method, Model 1 was identified as the most parsimonious model to predict 

outcomes on the TOWL-4, Form B.  There was no additional contribution to Probe 1 by 

adding in Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when 

Probe 7 was added was small (R
2
 change = .02) and the F statistic indicated the change in 

R
2
 was not significant, F (1, 19) = .55, p = .47.  The change in R

2
 when Probe 7 and 8 

were added was also small (R
2
 change = .001) and not significant, F(1, 18) = .03, p = .87.  

In Model 1, R
2 

predicted approximately 40% of the variation in TOWL-4, Form B scores.  

The overall regression model was significant, F(1, 20) = 13.54, p = .001, indicating Probe 
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1 predicted a significant proportion of the total variation in TOWL-4, Form B scores. For 

the scoring procedure of CIWS, Model 1 was identified as the most parsimonious model 

to predict outcomes on the TOWL-4, Form B.  There was no additional contribution to 

Probe 1 by adding in Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 

when Probe 7 was added was small (R
2
 change = .02) and the F statistic indicated the 

change in R
2
 was not significant, F (1, 19) = .59, p = .45.   The change in R

2
 when Probe 

7 and 8 were added was also small (R
2
 change = .01) and not significant, F(1, 18) = .33, p 

= .57.  In Model 1, R
2 

predicted approximately 51% of the variation in TOWL-4, Form B 

scores.  The overall regression model was significant, F(1, 20) = 20.81, p < .000, 

indicating Probe 1 predicted a significant proportion of the total variation in TOWL-4, 

Form B scores. 

For the LES group, all four scoring methods predicted a significant proportion of 

the total variation in TOWL-4, Form B scores. For the scoring procedure of WW, Model 

1 was identified as the most parsimonious model to predict outcomes on the TOWL-4, 

Form B.  There was no additional contribution to Probe 1 by adding in Probe 7 in Model 

2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was added was small (R

2
 

change = .01) and the F statistic indicated the change in R
2
 was not significant, F (1, 32) 

= .21, p = .65.  The change in R
2
 when Probe 7 and 8 were added was also small (R

2
 

change = .06) and not significant, F(1, 31) = 2.78, p = .11.  In Model 1, R
2 

predicted 

approximately 30% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(1, 33) = 14.22, p = .001, indicating Probe 1 predicted a 

significant proportion of the total variation in TOWL-4, Form B scores.  For the scoring 

procedure of WSC, Model 1 was identified as the most parsimonious model to predict 

outcomes on the TOWL-4, Form B.  There was no additional contribution to Probe 1 by 

adding in Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when 
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Probe 7 was added was small (R
2
 change = .001) and the F statistic indicated the change 

in R
2
 was not significant, F (1, 32) = .04, p = .84.  The change in R

2
 when Probe 7 and 8 

were added was also small (R
2
 change = .04) and not significant, F(1, 31) = 1.91, p = .18.  

In Model 1, R
2 

predicted approximately 36% of the variation in TOWL-4, Form B scores.  

The overall regression model was significant, F(1, 33) = 18.61, p < .000, indicating Probe 

1 predicted a significant proportion of the total variation in TOWL-4, Form B scores.  For 

the scoring procedure of CWS, Model 1 was identified as the most parsimonious model 

to predict outcomes on the TOWL-4, Form B.  There was no additional contribution to 

Probe 1 by adding in Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 

when Probe 7 was added was small (R
2
 change = .002) and the F statistic indicated the 

change in R
2
 was not significant, F (1, 32) = .10, p = .76.  The change in R

2
 when Probe 7 

and 8 were added was also small (R
2
 change = .002) and not significant, F(1, 31) = .14, p 

= .72.  In Model 1, R
2 

predicted approximately 47% of the variation in TOWL-4, Form B 

scores.  The overall regression model was significant, F(1, 33) =27.73, p < .000, 

indicating Probe 1 predicted a significant proportion of the total variation in TOWL-4, 

Form B scores.  For the scoring procedure of CIWS, Model 1 was identified as the most 

parsimonious model to predict outcomes on the TOWL-4, Form B.  There was no 

additional contribution to Probe 1 by adding in Probe 7 in Model 2, or Probes 7 and 8 in 

Model 3. The change in R
2
 when Probe 7 was added was small (R

2
 change = .04) and the 

F statistic indicated the change in R
2
 was not significant, F (1, 32) = 2.10, p = .16.  The 

change in R
2
 when Probe 7 and 8 were added was also small (R

2
 change = .00) and not 

significant, F(1, 31) = .01, p = .91.  In Model 1, R
2 

predicted approximately 44% of the 

variation in TOWL-4, Form B scores.  The overall regression model was significant, F(1, 

33) = 25.53, p < .000, indicating Probe 1 predicted a significant proportion of the total 

variation in TOWL-4, Form B scores. 
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For the FES group, the scoring methods of WW, WSC, and CWS did not predict a 

significant proportion of the total variation in TOWL-4, Form B scores.  One noteworthy 

result is that the scoring procedure of CWS did approach significance within Model 1.  In 

Model 1, R
2 

predicted approximately 25% of the variation in TOWL-4, Form B scores.  

The overall regression model approached significance, F(1, 13) = 4.42, p = .055.  For the 

CIWS scoring method, Model 3 was identified as the most parsimonious model to predict 

outcomes on the TOWL-4, Form B.  Adding in Probe 7 and 8 produced a large enough 

change in R
2
, (R

2 
change = .20) to add predictive power to the model.  The change in R

2
 

was significant, F(1, 11) = 6.57, p = .03.  In Model 3, R
2 

predicted approximately 67% of 

the variation in TOWL-4, Form B scores.  The overall regression model was significant, 

F(3, 11) = 7.53, p < .01), indicating a significant proportion of the total variation in 

TOWL-4, Form B was predicted by Probe 1, 7, and 8 together. 
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 Model 1 Model 2 Model 3 

 

ELLs (n = 94) 

 

WSC* (16%) 

CWS* (44%) 

 

WW* (12%) 

 

CIWS* (52%) 

 

Non-English Speaking  

(n = 22) 

 

WW 

WSC 

CWS* (40%) 

CIWS* (51%) 

  

Limited English Speaking 

(n = 35) 

 

WW* (30%) 

WSC* (36%) 

CWS* (46%) 

CIWS* (44%) 

 

  

Fluent English Speaking 

(n = 15) 

WW 

WSC 

CWS 

 

 

 

 

CIWS* (67%) 

 

Note. * = Significant predictor of TOWL-4, Form B Results.  Number in parentheses 

indicates the proportion of total variance in the criterion variable that was predicted by 

each scoring method (R
2
).  Language proficiency data for 22 of the ELL participants 

was not available. 

Table 4-38:  Summary of ELL Subgroups NES, LES, & FES Results for Research 

Question 2, Stage 1 
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Summary 

Predictive validity differed depending on scoring method for the ELL subgroups 

of NES, LES, and FES.  The scoring methods of WW and WSC were significant 

predictors for only the LES group.  For the LES group, additional administrations of 

CBM-W probes three and five weeks after the administration of Probe 1 did not add any 

additional power to the multiple regression model used to predict scores on the TOWL-4, 

Form B.  The scoring method of CWS was a significant predictor for the NES and LES 

groups.  For the NES and LES groups, additional administrations of CBM-W probes 

three and five weeks after the administration of Probe 1 did not add any additional power 

to the multiple regression model used to predict scores on the TOWL-4, Form B.  The 

scoring procedure of CIWS was a significant predictor for the NES, LES, and FES 

groups.  For the NES and LES groups, additional administrations of CBM-W probes 

three and five weeks after the administration of Probe 1 did not add any additional power 

to the multiple regression model used to predict scores on the TOWL-4, Form B.  For the 

FES group, the addition of Probe 7 during week three and Probe 8 during week five 

significantly improved the predictive power of the multiple regression model. 

Former English Language Learners on First Year Monitor Status 

Words Written 

For the scoring method of WW, intercorrelations among the three CBM-W Probes 

and the TOWL-4, Form B are represented in Table 4-39.  Table 4-40 provides results of 

the sequential multiple regression using the scoring method of WW for former ELLs on 

first year monitor status. 
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    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .42** .47** -.05 

Probe 7 

  

1.00 .54** .09 

Probe 8 

   

1.00 .12 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-39:   Intercorrelations for Words Written Among the CBM-W Probes and 

TOWL-4, Form B Overall Composite Score for English Language Learners 

on First Year Monitor Status
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Table 4-40:  Former English Language Learners on First Year Monitor Status Summary of Sequential Multiple Regression 

Analysis for Variables Predicting TOWL-4, Form B Composite Scores Using Words Written 

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B Β B SE B β 

Probe 1-WW  -.02 .08 -.05 -.05 .09 -.11 -.07 .09 -.15 

Probe 7-WW     .06 .09 .14 .03 .10 .07 

Probe 8-WW        .08 .11 .15 

R
2
  .003 .018 .033 

F for change in R
2
  .10 .52 .50 

 

Note. WW = Words Written. 

*p < .05 

**p < .01 



 

 

 

 171 

Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .02) and the F statistic indicated the change in R

2
 was not 

significant, F (1, 34) = .52, p = .48.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .02) and not significant, F(1, 33) = .50, p = .48.  In Model 1, 

R
2 

predicted less than 1% of the variation in TOWL-4, Form B scores.  The overall 

regression model was not significant, F(1, 35) = .10, p = .76, indicating Probe 1 did not 

predict a significant proportion of the total variation in TOWL-4, Form B scores.  

Words Spelled Correctly 

For the scoring method of WSC, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-41.  Table 4-42 provides 

results of the sequential multiple regression using the scoring method of WSC for former 

ELLs on first year monitor status. 

 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .39** .44** .02 

Probe 7 

  

1.00 .52** .21 

Probe 8 

   

1.00 24 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-41:   Intercorrelations for Words Spelled Correctly Among the CBM-W Probes 

and TOWL-4, Form B Overall Composite Score for English Language 

Learners on First Year Monitor Status
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Table 4-42:  Former English Language Learners on First Year Monitor Status Summary of Sequential Multiple Regression 

Analysis for Variables Predicting TOWL-4, Form B Composite Scores Using Words Spelled Correctly

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B Β B SE B β 

Probe 1-WSC  .01 .08 .02 -.03 .09 -.07 -.06 .09 -.13 

Probe 7-WSC     .12 .09 .23 .07 .10 .14 

Probe 8-WSC        .12 .11 .22 

R
2
  .000 .046 .078 

F for change in R
2
  .01 1.63 1.15 

 

Note. WSC = Words Spelled Correctly. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .046) and the F statistic indicated the change in R

2
 was not 

significant, F(1, 34) = 1.63, p = .21.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .03) and not significant, F(1, 33) = 1.15, p = .29.  In Model 

1, R
2 

predicted approximately 0% of the variation in TOWL-4, Form B scores.  The 

overall regression model was not significant, F(1, 35) = .01, p = .91, indicating by Probe 

1 did not predict a significant proportion of the total variation in TOWL-4, Form B 

scores. 

Correct Word Sequences 

For the scoring method of CWS, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-43.  Table 4-44 provides 

results of the sequential multiple regression using the scoring method of CWS for former 

ELLs on first year monitor status. 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .42** .45** .26 

Probe 7 

  

1.00 .49** .43** 

Probe 8 

   

1.00 .40** 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-43:   Intercorrelations for Correct Word Sequences Among the CBM-W Probes 

and TOWL-4, Form B Overall Composite Score for English Language 

Learners on First Year Monitor Status
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Table 4-44:  Former English Language Learners on First Year Monitor Status Summary of Sequential Multiple Regression 

Analysis for Variables Predicting TOWL-4, Form B Composite Scores Using Correct Word Sequences

  

 

Model 1 

 

Model 2 

 

Model 3 

Variable  

B SE B β B SE B Β B SE B β 

Probe 1-CWS  

.12 .08 .26 
.05 

.08 .09 .01 .09 .02 

Probe 7-CWS  

   .20 .09 .39* -.16 .09 .30 

Probe 8-CWS  

      .13 .10 .24 

R
2
  

.07 .19 .23 

F for change in R
2
  

2.44 5.30** 1.73 

 

Note. CWS = Correct Word Sequences. 

*p < .05 

**p < .01 



 

 

 

 175 

Model 2 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probes 7 and 8 in Model 3. The change in R
2
 when Probes 7 and 8 were added was small 

(R
2
 change = .04) and the F statistic indicated the change in R

2
 was not significant, F(1, 

33) = .03, p = .20.   In Model 2, R
2 

predicted approximately 19% of the variation in 

TOWL-4, Form B scores.  The overall regression model was significant at the .05 level, 

F(2, 34) = 4.02, p = .03, indicating a significant proportion of the total variation in 

TOWL-4, Form B was predicted by Probes 1 and 7 together.  In Model 2, VIF for Probes 

1 and 7 was within normal limits at 1.21 and 1.21 respectively. 

Correct Minus Incorrect Word Sequences 

For the scoring method of CIWS, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-45.  Table 4-46 provides 

results of the sequential multiple regression using the scoring method of CIWS for former 

ELLs on first year monitor status. 

 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .57** .58** .47** 

Probe 7 

  

1.00 .59** .66** 

Probe 8 

   

1.00 .51** 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-45:   Intercorrelations for Correct Minus Incorrect Word Sequences Among the 

CBM-W Probes and TOWL-4, Form B Overall Composite Score for 

English Language Learners on First Year Monitor Status
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Table 4-46:  Former English Language Learners on First Year Monitor Status Summary of Sequential Multiple Regression 

Analysis for Variables Predicting TOWL-4, Form B Composite Scores Using Correct Minus Incorrect Word 

Sequences

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-CIWS  .21 .07 .47** .06 .07 .15 .04 .07 .09 

Probe 7-CIWS     .28 .08 .58** .25 .08 .52** 

Probe 8-CIWS        .06 .07 .15 

R
2
  .223 .450 .463 

F for change in R
2
  10.04** 14.05** .76 

 

Note. CIWS = Correct Minus Incorrect Word Sequences. 

*p < .05 

**p < .01 
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Model 2 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probes 7 and 8 in Model 3. The change in R
2
 when Probes 7 and 8 were added was small 

(R
2
 change = .01) and the F statistic indicated the change in R

2
 was not significant, F (1, 

33) = .76, p = .39.   In Model 2, R
2 

predicted approximately 45% of the variation in 

TOWL-4, Form B scores.  The overall regression model was significant, F(2, 34) = 

13.92, p = .003, indicating a significant proportion of the total variation in TOWL-4, 

Form B was predicted by Probes 1 and 7 together.  For Model 1, VIF was within normal 

limits for Probe 1 and Probe 7 at 1.47 and 1.47 respectively. 

Summary 

Results indicated that predictive validity differed depending on scoring method 

for Former ELLs on First Year Monitor Status.  For the scoring methods of WW and 

WSC, Model 1 was the most parsimonious model; however, Model 1 did not predict a 

significant portion of the variance in TOWL-4, Form B scores.  For the scoring methods 

of CWS and CIWS, the addition of Probe 7 during week three to Model 2 significantly 

improved the predictive power of each multiple regression model.   

Students with Disabilities and ELL Status 

For the scoring method of WW, intercorrelations among the three CBM-W Probes 

and the TOWL-4, Form B are represented in Table 4-47.  Table 4-48 provides results of 

the sequential multiple regression using the scoring method of WW for students with 

disabilities and ELL status. 
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    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .33 .70** .20 

Probe 7 

  

1.00 .36 -.41 

Probe 8 

   

1.00 .11 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-47:   Intercorrelations for Words Written Among the CBM-W Probes and 

TOWL-4, Form B Overall Composite Score for Students with Disabilities 

and English Language Learner Status
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Table 4-48:  Students with Disabilities and English Language Learner Status Summary of Sequential Multiple Regression 

Analysis for Variables Predicting TOWL-4, Form B Composite Scores Using Words Written 

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-WW  .10 .15 .20 .19 .15 .38 .16 .20 .33 

Probe 7-WW     -.29 .16 -.53 -.29 .17 -.54 

Probe 8-WW        .03 .20 .07 

R
2
  .041 .294 .297 

F for change in R
2
  .43 3.23 .03 

 

Note. WW = Words Written. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .25) and the F statistic indicated the change in R

2
 was not 

significant, F (1, 9) = 3.23, p = .10.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .003) and not significant, F(1, 8) = .03, p = .87.  In Model 1, 

R
2 

predicted approximately 4% of the variation in TOWL-4, Form B scores.  The overall 

regression model was not significant, F(1, 10) = .43, p = .53, indicating Probe 1 did not 

predict a significant proportion of the total variation in TOWL-4, Form B scores.  

Words Spelled Correctly 

For the scoring method of WSC, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-49.  Table 4-50 provides 

results of the sequential multiple regression using the scoring method of WSC for 

students with disabilities and ELL status. 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .62* .79** .38 

Probe 7 

  

1.00 .68** -.05 

Probe 8 

   

1.00 .29 

TOWL-4, Form B         1.00 

* p < .05 

** p < .01 

 

     

Table 4-49:   Intercorrelations for Words Spelled Correctly Among the CBM-W Probes 

and TOWL-4, Form B Overall Composite Score for Students with 

Disabilities and English Language Learner Status
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Table 4-50:  Students with Disabilities and English Language Learner Status Summary of Sequential Multiple Regression 

Analysis for Variables Predicting TOWL-4, Form B Composite Scores Using Words Spelled Correctly

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-WSC  .18 .14 .38 .31 .17 .67 .24 .23 .52 

Probe 7-WSC     - .26 .20 -.46 -.30 .23 -.54 

Probe 8-WSC        .11 .24 .24 

R
2
  .145 .276 .294 

F for change in R
2
  1.70 1.62 .21 

 

Note. WSC = Words Spelled Correctly. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .13) and the F statistic indicated the change in R

2
 was not 

significant, F (1, 9) = 1.62, p = .24.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .02) and not significant, F(1, 8) = .21, p = .66.  In Model 1, 

R
2 

predicted approximately 15% of the variation in TOWL-4, Form B scores.  The overall 

regression model was not significant, F(1, 10) = 1.70,  p = .22, indicating Probe 1 did not 

predict a significant proportion of the total variation in TOWL-4, Form B scores.  

Correct Word Sequences 

For the scoring method of CWS, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-51.  Table 4-52 provides 

results of the sequential multiple regression using the scoring method of CWS for 

students with disabilities and ELL status.  

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .70** .89** .60* 

Probe 7 

  

1.00 .67** .23 

Probe 8 

   

1.00 .57* 

TOWL-4, Form B         1.00 

* p < .05 

** p < .01 

     

Table 4-51:   Intercorrelations for Correct Word Sequences Among the CBM-W Probes 

and TOWL-4, Form B Overall Composite Score for Students with 

Disabilities and English Language Learner Status
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Table 4-52:  Students with Disabilities and English Language Learner Status Summary of Sequential Multiple Regression 

Analysis for Variables Predicting TOWL-4, Form B Composite Scores Using Correct Word Sequences

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-CWS  .32 .13 .60* .43 .19 .81 .31 .31 .59 

Probe 7-CWS     -.19 .23 -.30 -.21 .24 -.34 

Probe 8-CWS        .15 .30  

R
2
  .363 .408 .425 

F for change in R
2
  5.70* .69 .24 

 

Note. CWS = Correct Word Sequences. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .05) and the F statistic indicated the change in R

2
 was not 

significant, F(1, 9) = .69, p = .43.   The change in R
2
 when Probe 7 and 8 were added was 

also small (R
2
 change = .02) and not significant, F(1, 8) = .24, p = .64.  In Model 1, R

2 

predicted approximately 36% of the variation in TOWL-4, Form B scores.  The overall 

regression model was significant at the .05 level, F(1, 10) = 5.70, p < .04, indicating a 

significant proportion of the total variation in TOWL-4, Form B was predicted by Probe 

1.  

Correct Minus Incorrect Word Sequences 

For the scoring method of CIWS, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-53.  Table 4-54 provides 

results of the sequential multiple regression using the scoring method of CIWS for 

students with disabilities and ELL status. 
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    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .85** .86** .79** 

Probe 7 

  

1.00 .77** .63* 

Probe 8 

   

1.00 .65* 

TOWL-4, Form B         1.00 

* p < .05 

** p < .01 

     

Table 4-53:   Intercorrelations for Correct Minus Incorrect Word Sequences Among the 

CBM-W Probes and TOWL-4, Form B Overall Composite Score for 

Students with Disabilities and English Language Learner Status
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Table 4-54:  Students with Disabilities and English Language Learner Status Summary of Sequential Multiple Regression 

Analysis for Variables Predicting TOWL-4, Form B Composite Scores Using Correct Minus Incorrect Word 

Sequences

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-CIWS  .33 .08 .79** .38 .16 .91* .42 .23 1.00 

Probe 7-CIWS     -.06 .14 -.15 -.05 .15 -.14 

Probe 8-CIWS        -.04 .15 -.12 

R
2
  .618 .625 .628 

F for change in R
2
  16.21** .15 .07 

 

Note. CIWS = Correct Minus Incorrect Word Sequences. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .006) and the F statistic indicated the change in R

2
 was not 

significant, F(1, 9) = .15, p = .70.   The change in R
2
 when Probe 7 and 8 were added was 

also small (R
2
 change = .003) and not significant, F(1, 8) = .07, p = .79.  In Model 1, R

2 

predicted approximately 62% of the variation in TOWL-4, Form B scores.  The overall 

regression model was significant, F(1, 10) =16.21, p < .00, indicating a significant 

proportion of the total variation in TOWL-4, Form B was predicted by Probe 1.  

Summary 

Results indicated that predictive validity differed depending on scoring method 

for ELLs with disabilities.  For the scoring methods of WW and WSC, additional 

administrations of CBM-W probes three and five weeks after the administration of Probe 

1 did not add any additional power to the multiple regression model used to predict 

scores on the TOWL-4, Form B.  The regression coefficients for WW and WSC indicated 

these indicators did not predict significant variation in the TOWL-4, Form B scores.  For 

the scoring methods of CWS and CIWS, additional administrations of CBM-W probes 

three and five weeks after the administration of Probe 1 did not add power to the multiple 

regression model used to predict scores on the TOWL-4, Form B.   
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Non-English Language Learners 

Words Written 

For the scoring method of WW, intercorrelations among the three CBM-W Probes 

and the TOWL-4, Form B are represented in Table 4-55.  Table 4-56 provides results of 

the sequential multiple regression using the scoring method of WW for Non-ELLs.  

 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .64** .70** .10 

Probe 7 

  

1.00 .50** .20 

Probe 8 

   

1.00 .22 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-55:   Intercorrelations for Words Written Among the CBM-W Probes and 

TOWL-4, Form B Overall Composite Score for Non-English Language 

Learners
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Table 4-56:  Non-English Language Learners’ Summary of Sequential Multiple Regression Analysis for Variables Predicting 

TOWL-4, Form B Composite Scores Using Words Written 

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-WW  .04 .09 .10 -.02 .12 -.04 -,08 ,14 -.21 

Probe 7-WW     .10 .14 .22 .09 .14 .20 

Probe 8-WW        .11 .14 .26 

R
2
  .011 .039 .074 

F for change in R
2
  .20 .53 .64 

 

Note. WW = Words Written. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .03) and the F statistic indicated the change in R

2
 was not 

significant, F(1, 18) = .53, p = .48.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .04) and not significant, F(1, 17) = .64, p = .43.  In Model 1, 

R
2 

predicted approximately 1% of the variation in TOWL-4, Form B scores.  However, 

the overall regression model was not significant, F(1, 19) = .20, p = .66, indicating Probe 

1 did not predict a significant proportion of the total variation in TOWL-4, Form B 

scores. 

Words Spelled Correctly 

For the scoring method of WSC, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-57.  Table 4-58 provides 

results of the sequential multiple regression using the scoring method of WSC for Non-

ELLs. 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .66** .69** .15 

Probe 7 

  

1.00 .51** .28 

Probe 8 

   

1.00 .26 

TOWL-4, Form B         1.00 

** p < .01 

     

Table 4-57:   Intercorrelations for Words Spelled Correctly Among the CBM-W Probes 

and TOWL-4, Form B Overall Composite Score for Non-English Language 

Learners
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Table 4-58:  Non-English Language Learners’ Summary of Sequential Multiple Regression Analysis for Variables Predicting 

TOWL-4, Form B Composite Scores Using Words Spelled Correctly 

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-WSC  .06 .09 .15 -.03 .12 -.07 -.10 .15 -.24 

Probe 7-WSC     .16 .15 .33 .15 .15 .30 

Probe 8-WSC        .12 .14 .28 

R
2
  .022 .083 .122 

F for change in R
2
  .43 1.21 .75 

 

Note. WSC = Words Spelled Correctly. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .06) and the F statistic indicated the change in R

2
 was not 

significant, F(1, 18) = 1.21, p = .29.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .04) and not significant, F(1, 17) = .75, p = .40.  In Model 1, 

R
2 

predicted approximately 2% of the variation in TOWL-4, Form B scores.  The overall 

regression model was not significant, F(1, 19) = .43,  p = .52, indicating Probe 1 did not 

predict a significant proportion of the total variation in TOWL-4, Form B scores.  

Correct Word Sequences 

For the scoring method of CWS, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-59.  Table 4-60 provides 

results of the sequential multiple regression using the scoring method of CWS for Non-

ELLs. 

      

    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .63** .65** .26 

Probe 7 

  

1.00 .46* .49* 

Probe 8 

   

1.00 .35 

TOWL-4, Form B         1.00 

*p < .05 

** p < .01 

     

Table 4-59:   Intercorrelations for Correct Word Sequences Among the CBM-W Probes 

and TOWL-4, Form B Overall Composite Score for Non-English Language 

Learners
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Table 4-60:  Non-English Language Learners’ Summary of Sequential Multiple Regression Analysis for Variables Predicting 

TOWL-4, Form B Composite Scores Using Correct Word Sequences

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-CWS  .11 .10 .26 -.04 .11 -.08 -.10 .13 -.24 

Probe 7- CWS     .25 .12 .54 .24 .12 .52 

Probe 8- CWS        .12 .12 .27 

R
2
  .067 .244 .284 

F for change in R
2
  1.36 4.22 .95 

 

Note. CWS = Correct Word Sequences. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probe 7 in Model 2, or Probes 7 and 8 in Model 3. The change in R
2
 when Probe 7 was 

added was small (R
2
 change = .18) and the F statistic indicated the change in R

2
 was not 

significant, F(1, 18) = 4.22, p = .06.   The change in R
2
 when Probe 7 and 8 were added 

was also small (R
2
 change = .04) and not significant, F(1, 17) = .95, p = .34.  In Model 1, 

R
2 

predicted approximately 7% of the variation in TOWL-4, Form B scores.  The overall 

regression model was not significant, F(1, 19) = 1.37,  p = .26, indicating Probe 1 did not 

predict a significant proportion of the total variation in TOWL-4, Form B scores.  

Correct Minus Incorrect Word Sequences 

For the scoring method of CIWS, intercorrelations among the three CBM-W 

Probes and the TOWL-4, Form B are represented in Table 4-61.  Table 4-62 provides 

results of the sequential multiple regression using the scoring method of CIWS for Non-

ELLs. 
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    Probe 1 Probe 7 Probe 8 

TOWL-4,  

Form B 

      Probe 1 

 

1.00 .58** .59** .40* 

Probe 7 

  

1.00 .40* .67** 

Probe 8 

   

1.00 .45* 

TOWL-4, Form B         1.00 

*p < .05 

** p < .01 

     

Table 4-61:   Intercorrelations for Correct Minus Incorrect Word Sequences Among the 

CBM-W Probes and TOWL-4, Form B Overall Composite Score for Non-

English Language Learners
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Table 4-62:  Non-English Language Learners’ Summary of Sequential Multiple Regression Analysis for Variables Predicting 

TOWL-4, Form B Composite Scores Using Correct Minus Incorrect Word Sequences

  
 

Model 1 

 

Model 2 

 

Model 3 

Variable  B SE B β B SE B β B SE B β 

Probe 1-CIWS  .18 .09 .40 .00 .09 .00 -.07 .11 -.15 

Probe 7- CIWS     .30 .09 .69** .29 .09 .66** 

Probe 8- CIWS        .12 .09 .28 

R
2
  .159 .470 .519 

F for change in R
2
  3.58 10.58** 1.74 

 

Note. CIWS = Correct Minus Incorrect Word Sequences. 

*p < .05 

**p < .01 
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Model 2 was identified as the most parsimonious model to predict outcomes on 

the TOWL-4, Form B.  There was no additional contribution to Probe 1 by adding in 

Probes 7 and 8 in Model 3. The change in R
2
 when Probes 7 and 8 were added was small 

(R
2
 change = .31) and the F statistic indicated the change in R

2
 was not significant, F (1, 

17) = 1.74, p = .20.   In Model 2, R
2 

predicted approximately 47% of the variation in 

TOWL-4, Form B scores.  The overall regression model was significant, F(2, 18) = 7.98, 

p = .003, indicating a significant proportion of the total variation in TOWL-4, Form B 

was predicted by Probes 1 and 7 together.  For Model 2, VIF was within normal limits for 

Probes 1 and 7 at 1.51 and 1.51 respectively. 

Summary 

Results indicated that predictive validity differed depending on scoring method 

for Non-ELLs.  For the scoring methods of WW, WSC, and CWS Model 1 was the most 

parsimonious model; however, Model 1 did not predict a significant portion of the 

variance in TOWL-4, Form B scores for any of the three scoring methods.  For the 

scoring method of CIWS, the addition of Probe 7 during week three to Model 2 

significantly improved the predictive power of the model.   

Stage 2:  Predictive Validity of CBM-W Scoring Methods 

For the Stage 2 predictive validity portion of the study a sequential multiple 

regression was conducted. The sequential analysis involved entering the predictor 

variables into the equation in a specified order. The independent, or predictor, variables 

in the analysis were scores raw scores on pretest TOWL-4, Form A and estimates of 

student growth, or slope, on CBM-W Probes 1, 7, and 8, for each scoring method.  Slope 

estimates for each student were calculated using growth modeling using Probes 1, 7, and 
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8.  These values represent the growth over time and were include in the present analysis 

to account for differences in performance related to factors other than variation in probes 

(i.e., learning, etc.). The dependent variable, or criterion variable, was the overall raw 

score on the posttest TOWL-4, Form B.  The goal of this analysis was to examine how 

much of the variance in student growth on the TOWL-4 administrations was accounted 

for by growth on the CBM-W measures.  For each scoring method of WW, WSC, CWS, 

and CIWS, the researcher first entered TOWL-4, Form A raw scores into the equation 

and examined how well the scores predicted performance on the TOWL-4, Form B raw 

scores.  Next, the researcher entered in estimates of student growth (slope) into the 

equation and examined how well the combination predicted performance on TOWL-4, 

Form B raw scores, as indicated by the change in R
2
.  

Prior to the analysis, the researcher examined both the sample and subgroup data 

for violations of the assumptions required for each multiple regression analysis.  First, 

independence of observations was examined.  There were no patterns indicated on the 

partial residual scatter plots for each predictor variable.  Second, homogeneity of variance 

was examined and the scatterplot of residuals against predicted values indicated estimates 

of standard errors were small.  Third, each of the variables was normally distributed as 

indicated by skewness and kurtosis indices. Fourth, residual plots were examined and 

verified the existence of a linear relationship between the independent and dependent 

variables.  Finally, noncollinerality was examined.  VIF was within acceptable limits, 

calculated at less than 10 for each analysis.  It was determined that each of the variables 

was univariate normal and acceptable for use within a multiple regression analysis. 
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Words Written 

For the scoring method of WW, intercorrelations among student slope estimates, 

TOWL-4 Form A, and TOWL-4, Form B are represented in Table 4-63.  Table 4-64 

provides results of the sequential multiple regression using the scoring method of WW 

for the overall sample. The mean student slope estimate (with standard deviation in 

parenthesis) was 2.84 (1.47).  Skewness and kurtosis were within normal limits, .58 and 

1.94 respectively. 

     

    

Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimates 

 

1.00 -.21** -.19** 

TOWL-4, Form A, Raw Score 

  

1.00 .92** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-63:   Intercorrelations for Words Written Among Student Slope Estimates 

TOWL-4 Form A, and TOWL-4, Form B
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Table 4-64:  Summary of Sequential Multiple Regression Analysis for Variables Predicting TOWL-4, Form B Raw Scores 

Using Words Written

  
 

Model 1 

 

Model 2 

Variable  B SE B β B SE B β 

TOWL-4, Form A Raw 

Score  .98 .03 .92** .98 .01 .92** 

Student Slope Estimate-

WW     .01 .53 .001 

F  871.91** 433.27** 

R
2
  .84 .84 

F for change in R
2
  871.91** .00 

Note. WW = Words Written. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 161) = .00, p = .98.  In Model 2, R

2 
predicted 

approximately 84% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 161) = 433.27, p < .000, indicating a significant proportion of 

the total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A 

raw scores and student slope estimates.  However, student slope estimates of for WW in 

Model 2 were not statistically significant, (β = .001, p = .98).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Words Spelled Correctly 

For the scoring method of WSC, intercorrelations among Student slope Estimates, 

TOWL-4 Form A, and TOWL-4, Form B are represented in Table 4-65.  Table 4-66 

provides results of the sequential multiple regression using the scoring method of WSC 

for the overall sample. The mean student slope estimate (with standard deviation in 

parenthesis) was 2.42 (.66).  Skewness and kurtosis were within normal limits, -.70 and 

1.11 respectively. 
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 .08 .07 

TOWL-4, Form A, Raw Score 

  

1.00 .92** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-65:   Intercorrelations for Words Spelled Correctly Among Student Slope 

Estimates TOWL-4 Form A, and TOWL-4, Form
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 Table 4-55:  Summary of Sequential Multiple Regression Analysis for Variables Predicting TOWL-4, Form B Raw Scores Using Words Spelled Correctly 

Table 4-66:  Summary of Sequential Multiple Regression Analysis for Variables Predicting TOWL-4, Form B Raw Scores 

Using Scores Using Words Spelled Correctly

  
 

Model 1 

 

Model 2 

Variable  B SE B β B SE B β 

TOWL-4, Form A 

Raw Score  .98 .03 .92** .98 .03 .92** 

Student Slope 

Estimate-WSC     -.34 1.16 -.009 

F  871.91** 433.53** 

R
2
  .843 .843 

F for change in R
2
  871.91** .08 

Note. WSC = Words Spelled Correctly. 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 161) = .08, p = .77.  In Model 2, R

2 
predicted 

approximately 84% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 161) = 433.53, p < .000, indicating a significant proportion of 

the total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A 

raw scores and estimates of student slope.  However, estimates of student slope for WSC 

in Model 2 were not statistically significant, (β = -.01, p = .77).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Correct Word Sequences  

For the scoring method of CWS, intercorrelations among Student slope Estimates, 

TOWL-4 Form A, and TOWL-4, Form B are represented in Table 4-67.  Table 4-68 

provides results of the sequential multiple regression using the scoring method of CWS 

for the overall sample. The mean student slope estimate (with standard deviation in 

parenthesis) was 1.27 (1.20).  Skewness and kurtosis were within normal limits, -.16 and 

-.27 respectively. 
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.68** -.68** 

TOWL-4, Form A, Raw Score 

  

1.00 .92** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-67:   Intercorrelations for Correct Word Sequences Among Student Slope 

Estimates TOWL-4 Form A, and TOWL-4, Form B
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 Table 4-68:  Summary of Sequential Multiple Regression Analysis for Variables Predicting TOWL-4, Form B 

Raw Scores Using Correct Word Sequences

  
 

Model 1 

 

Model 2 

Variable  B SE B β B SE B β 

TOWL-4, Form A 

Raw Score  .98 .03 .92** .91 .04 .85** 

Student Slope 

Estimate-CWS     -2.11 .85 -.10* 

F  871.91** 435.02** 

R
2
  .84 .85 

F for change in R
2
  871.91** 6.19* 

Note. CWS = Correct Word Sequences 

*p < .05 

**p < .01 
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Model 2 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation 

significantly improved the prediction as compared to the regression equation using only 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was small (R
2
 change = .006), but significant at the .05 

level, F(1, 161) = 6.19, p = .014.  The overall regression model was significant, F(2, 161) 

= 453.02, p < .000, indicating a significant proportion of the total variation in TOWL-4, 

Form B raw scores was predicted by TOWL-4, Form A raw scores and estimates of 

student slope.  Estimates of student slope for CWS in Model 2 were statistically 

significant at the .05 level, (β = -.10, p = .014).  In Model 2, there is enough evidence to 

conclude that estimates of student slope make a difference in TOWL-4, Form B raw 

scores when controlling for effects of TOWL-4, Form A raw scores.  For Model 2, VIF 

estimates were within normal limits at 1.86, 

Correct Minus Incorrect Word Sequences 

For the scoring method of CIWS, intercorrelations among student slope 

Estimates, TOWL-4 Form A, and TOWL-4, Form B are represented in Table 4-69.  Table 

4-70 provides results of the sequential multiple regression using the scoring method of 

CIWS for the overall sample. The mean student slope estimate (with standard deviation 

in parenthesis) was -.02 (9.38).  Skewness and kurtosis were within normal limits, .34 

and 1.9 respectively. 
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.01 -.01 

TOWL-4, Form A, Raw Score 

  

1.00 .92** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-69:   Intercorrelations for Correct Minus Incorrect Word Sequences Among 

Student Slope Estimates TOWL-4 Form A, and TOWL-4, Form B
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Table 4-70:  Summary of Sequential Multiple Regression Analysis for Variables Predicting TOWL-4, Form B Raw Scores 

Using Correct Minus Incorrect Word Sequences

  
 

Model 1 

 

Model 2 

Variable  B SE B β B SE B β 

TOWL-4, Form A 

Raw Score  .98 .03 .92** .98 .03 .92** 

Student Slope 

Estimate-CIWS     -.02 .08 -.01 

F  871.91** 433.51** 

R
2
  .843 .843 

F for change in R
2
  871.91** .07 

Note. CIWS = Correct Minus Incorrect Word Sequences 

*p < .05 

**p < .01 
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Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 161) = .08, p = .78.  In Model 2, R

2 
predicted 

approximately 84% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(1, 161) = 433.51, p < .000, indicating a significant proportion of 

the total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A 

raw scores and estimates of student slope.  However, estimates of student slope for CIWS 

in Model 2 were not statistically significant, (β = -.009, p = .78).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Summary 

For the scoring methods of WW, WSC, and CIWS, adding in estimates of student 

slope to the regression equation did not add any additional information to the model with 

the single predictor of TOWL-4, Form A raw scores.  For the scoring method of CWS, 

adding in estimates of student slope did add additional predictive power to the regression 

model and estimates of student slope was a significant predictor when controlling for the 

effects of TOWL-4, Form A raw scores. 
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Stage 2:  Predictive Validity by Subgroup 

English Language Learners 

For the scoring method of WW, intercorrelations among student slope estimates, 

TOWL-4 Form A, and TOWL-4, Form B are represented in Table 4-71.  For the scoring 

method of WSC, intercorrelations among student slope estimates, TOWL-4 Form A, and 

TOWL-4, Form B are represented in Table 4-72.  For the scoring method of CWS, 

intercorrelations among student slope estimates, TOWL-4 Form A, and TOWL-4, Form 

B are represented in Table 4-73.  For the scoring method of CIWS, intercorrelations 

among student slope estimates, TOWL-4 Form A, and TOWL-4, Form B are represented 

in Table 4-74.  Table 4-75 provides results of the sequential multiple regression for each 

scoring method. For WW, the mean student slope estimate (with standard deviation in 

parenthesis) was 2.91 (1.59).  Skewness and kurtosis were within normal limits, .78 and 

2.26 respectively.  For WSC, the mean student slope estimate (with standard deviation in 

parenthesis) was 2.36 (.69).  Skewness and kurtosis were within normal limits, -1.02 and 

1.44 respectively. For CWS, the mean student slope estimate (with standard deviation in 

parenthesis) was 1.47 (1.11).  Skewness and kurtosis were within normal limits, -.40 and 

-.14 respectively.  For CIWS, the mean student slope estimate (with standard deviation in 

parenthesis) was .81 (9.25).  Skewness and kurtosis were within normal limits, .50 and 

2.95 respectively. 
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.29** -.25** 

TOWL-4, Form A, Raw Score 

  

1.00 .91** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-71:   English Language Learner Intercorrelations for Words Written Among 

Student Slope Estimates, TOWL-4 Form A, and TOWL-4, Form B



 

 

 

 213 

 

 

     

    

Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 .17 .14 

TOWL-4, Form A, Raw Score 

  

1.00 .91** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-72:   English Language Learner Intercorrelations for Words Spelled Correctly 

Among Student Slope Estimates, TOWL-4 Form A, and TOWL-4, Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.70** -.68** 

TOWL-4, Form A, Raw Score 

  

1.00 .91** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-73:  English Language Learner Intercorrelations for Correct Word Sequences 

Among Student Slope Estimates, TOWL-4 Form A, and TOWL-4, Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.23* -.23* 

TOWL-4, Form A, Raw Score 

  

1.00 .91** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-74:   English Language Learner Intercorrelations for Correct Minus Incorrect 

Word Sequences Among Student Slope Estimates, TOWL-4 Form A, and 

TOWL-4, Form B 
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Table 4-75:  English Language Learner Summary of Sequential Multiple Regression Analysis for Variables Predicting TOWL-

4, Form B Raw Scores Using Each CBM-W Scoring Method

 WW WSC CWS 
 

CIWS 

Variable 

 

B 

 

SE B β B SE B β B SE B β B SE B β 

TOWL-4, Form A Raw 

Scores 
1.01 .05 .92** 1.01 .05 .92** .95 .07 .86** 1.00 .05 .91** 

Student Slope Estimate .29 .56 .02 -.39 1.27 -.01 -1.40 1.06 

 

 

-.08 

 

 

-.05 .10 -.02 

F 229.91** 229.42** 234.41** 

 

230.00** 

 

R
2
 .84 

 

.83 

 

.84 

 

.84 

 

F for change in R
2
 

between Model 1 and 

Model 2 

.26 .10 1.75 .29 

Note. WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus 

Incorrect Word Sequences 

*p < .05 

**p < .01 
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Words Written 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 91) = .26, p = .61.  In Model 2, R

2 
predicted 

approximately 84% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 91) = 229.91, p < .000, indicating a significant proportion of 

the total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A 

raw scores and estimates of student slope.  However, estimates of student slope for CIWS 

in Model 2 were not statistically significant, (β = .02, p = .61).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Words Spelled Correctly 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = 00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 91) = .10, p = .76.  In Model 2, R

2 
predicted 

approximately 83% of the variation in TOWL-4, Form B scores.  The overall regression 
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model was significant, F(2, 91) = 229.42, p < .000, indicating a significant proportion of 

the total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A 

raw scores and estimates of student slope.  However, estimates of student slope for CIWS 

in Model 2 were not statistically significant, (β = -.01, p = .76).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Correct Word Sequences 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = 00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 91) = 1.75, p = .19.  In Model 2, R

2 
predicted 

approximately 84% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 91) = 234.41, p < .000, indicating a significant proportion of 

the total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A 

raw scores and estimates of student slope.  However, estimates of student slope for CIWS 

in Model 2 were not statistically significant, (β = -.08, p = .19).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 
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Correct Minus Incorrect Word Sequences 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = 00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 91) = .29, p = .59.  In Model 2, R

2 
predicted 

approximately 84% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 91) =230.00, p < .000, indicating a significant proportion of 

the total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A 

raw scores and estimates of student slope.  However, estimates of student slope for CIWS 

in Model 2 were not statistically significant, (β = -.02, p = .59).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Summary 

Results for ELLs were similar to the overall sample for the scoring methods of 

WW, WSC, and CIWS.  In contrast to the overall sample, estimates of student slope for 

CWS was not a significant predictor of performance in written expression.  For the 

subgroup of ELLs, adding in estimates of student slope for WW, WSC, CWS, and CIWS 

to the regression equation did not add any additional information to the model with the 

single predictor of TOWL-4, Form A raw scores.   
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English Language Learners by Language Proficiency Status 

An additional analysis of participants within the ELL subgroup was conducted to 

determine whether language proficiency status impacted the predictive validity of the 

CBM-W scoring procedures in terms of student growth.  A summary of the results is 

provided in Table 76.  For all subgroups of the ELL participants (NES, LES and FES), 

estimates of student slope for the scoring methods of WW, WSC, CWS, and CIWS were 

not significant predictors of performance in written expression, as measured by the 

TOWL-4, Form B raw scores. Adding in estimates of student slope for WW, WSC, 

CWS, and CIWS to the regression equation did not add any additional information to the 

model with the single predictor of TOWL-4, Form A raw scores.   
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 WW WSC CWS CIWS 

ELLs 

(n = 94) 
NS NS NS NS 

Non-English Speaking 

(n = 22) 
NS NS NS NS 

Limited English 

Speaking 

(n = 35) 

NS NS NS NS 

Fluent English 

Speaking 

(n = 15) 

NS NS NS NS 

Note. NS = Not a significant predictor of student growth.  Language proficiency data for 22 

of the ELL participants was not available. 

Table 4-76:  Summary of ELL Subgroups NES, LES, & FES Results for Research 

Question 2, Stage 2 

 

English Language Learners on First Year Monitor Status 

For the scoring method of WW, intercorrelations among student slope estimates, 

TOWL-4 Form A, and TOWL-4, Form B are represented in Table 4-77.  For the scoring 

method of WSC, intercorrelations among student slope estimates, TOWL-4 Form A, and 

TOWL-4, Form B are represented in Table 4-78.  For the scoring method of CWS, 

intercorrelations among student slope estimates, TOWL-4 Form A, and TOWL-4, Form 
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B are represented in Table 4-79.  For the scoring method of CIWS, intercorrelations 

among student slope estimates, TOWL-4 Form A, and TOWL-4, Form B are represented 

in Table 4-80.  Table 4-81 provides results of the sequential multiple regression for each 

scoring method.  For WW, the mean student slope estimate (with standard deviation in 

parenthesis) was 2.86 (1.27).  Skewness and kurtosis were within normal limits, -.08 and 

.36 respectively.  For WSC, the mean student slope estimate (with standard deviation in 

parenthesis) was 2.41 (.64).  Skewness and kurtosis were within normal limits, .04 and -

.08 respectively.  For CWS, the mean student slope estimate (with standard deviation in 

parenthesis) was .73 (.96).  Skewness and kurtosis were within normal limits, -.21 and -

.87 respectively.  For CIWS, the mean student slope estimate (with standard deviation in 

parenthesis) was 1.59 (9.42).  Skewness and kurtosis were within normal limits, -.06 and 

.83 respectively. 
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 .23 .08 

TOWL-4, Form A, Raw Score 

  

1.00 .75** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-77:  English Language Learners on First Year Monitor Status Intercorrelations 

for Words Written Among Student Slope Estimates, TOWL-4 Form A, and 

TOWL-4, Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.23 -.18 

TOWL-4, Form A, Raw Score 

  

1.00 .75** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-78:   English Language Learners on First Year Monitor Status Intercorrelations 

for Words Spelled Correctly Among Student Slope Estimates, TOWL-4 

Form A, and TOWL-4, Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.42** -.53** 

TOWL-4, Form A, Raw Score 

  

1.00 .75** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-79:   English Language Learners on First Year Monitor Status Intercorrelations 

for Correct Word Sequences Among Student Slope Estimates, TOWL-4 

Form A, and TOWL-4, Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 .11 -.02 

TOWL-4, Form A, Raw Score 

  

1.00 .74** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-80:   English Language Learners on First Year Monitor Status Intercorrelations 

for Correct Minus Incorrect Word Sequences Among Student Slope 

Estimates, TOWL-4 Form A, and TOWL-4, Form B
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Table 4-81:  English Language Learners on First Year Monitor Status Summary of Sequential Multiple Regression Analysis 

for Variables Predicting TOWL-4, Form B Raw Scores Using Each CBM-W Scoring Method

 
 

WW 

 

WSC 

 

CWS 

 

CIWS 

 

Variable 

 

B SE B β B SE B β B SE B β B SE B β 

TOWL-4, Form A Raw 

Scores 
.78 .12 .77** .75 .11 .74** .64 .12 .64** .77 .12 .76** 

Student Slope Estimate -1.29 1.56 -.10 -.14 3.15 -.01 -4.61 2.12 -.26* -.18 .21 -.10 

F 21.96** 21.21** 26.50** 22.06** 

R
2
 .56 .55 .61 .57 

F for change in R
2
 

between Model 1 and 

Model 2 

 

.67 .002 4.71* .76 

Note. WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect 

Word Sequences 

*p < .05 

**p < .01 
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Words Written 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .01) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 34) = .67, p = .42.  In Model 2, R

2 
predicted 

approximately 56% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 34) = 21.96, p < .000, indicating a significant proportion of 

the total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A 

raw scores and estimates of student slope.  However, estimates of student slope for CIWS 

in Model 2 were not statistically significant, (β = -.10, p = .42).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Words Spelled Correctly 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 34) = .002, p = .96.  In Model 2, R

2 
predicted 

approximately 56% of the variation in TOWL-4, Form B scores.  The overall regression 
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model was significant, F(2, 34) = 21.21, p < .000, indicating a significant proportion of 

the total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A 

raw scores and estimates of student slope.  However, estimates of student slope for CIWS 

in Model 2 were not statistically significant, (β = -.01, p = .96).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Correct Word Sequences 

Model 2 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation 

significantly improved the prediction as compared to the regression equation using only 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was small (R
2
 change = .05), but significant at the .05 level, 

F(1, 34) = 4.70, p = .04.  The overall regression model was significant, F(2, 34) = 26.50, 

p < .000, indicating a significant proportion of the total variation in TOWL-4, Form B 

raw scores was predicted by TOWL-4, Form A raw scores and estimates of student slope.  

Estimates of student slope for CWS in Model 2 were statistically significant at the .05 

level, (β = -.26, p = .04).  In Model 2, there is enough evidence to conclude that estimates 

of student slope make a difference in TOWL-4, Form B raw scores when controlling for 

effects of TOWL-4, Form A raw scores.  For Model 2, VIF was within normal limits of 

2.13.   
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Correct Minus Incorrect Word Sequences 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .01) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 34) = .76, p = .39.  In Model 2, R

2 
predicted 

approximately 57% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 34) = 22.06, p < .000, indicating a significant proportion of 

the total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A 

raw scores and estimates of student slope.  However, estimates of student slope for CIWS 

in Model 2 were not statistically significant, (β = -.10, p = .39).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Summary 

For the subgroup of Former ELLs on first year monitor status, adding in estimates 

of student slope for WW, WSC, and CIWS to the regression equation did not add any 

additional information to the model with the single predictor of TOWL-4, Form A raw 

scores.  For the scoring method of CWS, adding in estimates of student slope did add 

additional predictive power to the regression model and estimates of student slope was a 

significant predictor when controlling for the effects of TOWL-4, Form A raw scores. 
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Students with Disabilities and ELL Status 

For the scoring method of WW, intercorrelations among student slope estimates, 

TOWL-4 Form A, and TOWL-4, Form B are represented in Table 4-82.  For the scoring 

method of WSC, intercorrelations among student slope estimates, TOWL-4 Form A, and 

TOWL-4, Form B are represented in Table 4-83.  For the scoring method of CWS, 

intercorrelations among student slope estimates, TOWL-4 Form A, and TOWL-4, Form 

B are represented in Table 4-84.  For the scoring method of CIWS, intercorrelations 

among student slope estimates, TOWL-4 Form A, and TOWL-4, Form B are represented 

in Table 4-85.  Table 4-86 provides results of the sequential multiple regression for each 

scoring method.  For WW, the mean student slope estimate (with standard deviation in 

parenthesis) was 3.33 (1.16).  Skewness and kurtosis were within normal limits, -.36 and 

.30 respectively.  For WSC, the mean student slope estimate (with standard deviation in 

parenthesis) was 2.50 (.52).  Skewness and kurtosis were within normal limits, .00 and -

2.44 respectively. For CWS, the mean student slope estimate (with standard deviation in 

parenthesis) was 2.58 (1.08).  Skewness and kurtosis were within normal limits, .001 and 

-1.15 respectively.  For CIWS, the mean student slope estimate (with standard deviation 

in parenthesis) was -8.08 (7.24).  Skewness and kurtosis were within normal limits, -1.90 

and 5.66 respectively. 
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.10 -.10 

TOWL-4, Form A, Raw Score 

  

1.00 .86** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-82:  English Language Learners with Disabilities Intercorrelations for Words 

Written Among Student Slope Estimates, TOWL-4 Form A, and TOWL-4, 

Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.10 .12 

TOWL-4, Form A, Raw Score 

  

1.00 .86** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-83:  English Language Learners with Disabilities Intercorrelations for Words 

Spelled Correctly Among Student Slope Estimates, TOWL-4 Form A, and 

TOWL-4, Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.66** -.54* 

TOWL-4, Form A, Raw Score 

  

1.00 86** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-84:  English Language Learners with Disabilities Intercorrelations for Correct 

Word Sequences Among Student Slope Estimates, TOWL-4 Form A, and 

TOWL-4, Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.09 -.05 

TOWL-4, Form A, Raw Score 

  

1.00 .86** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-85:   English Language Learners with Disabilities Intercorrelations for Correct 

Minus Incorrect Word Sequences Among Student Slope Estimates, TOWL-

4 Form A, and TOWL-4, Form B
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Table 4-86:  English Language Learners with Disabilities Summary of Sequential Multiple Regression Analysis for Variables 

Predicting TOWL-4, Form B Raw Scores Using Each CBM-W Scoring Method

 
 

WW 

 

WSC 

 

CWS 

 

CIWS 

 

Variable 

 

B SE B β B SE B β B SE B β B SE B β 

TOWL-4, Form A Raw 

Scores 
1.07 .21 .86** 1.09 .19 .88** 1.11 .28 .90** 1.07 .21 .86** 

Student Slope Estimate -.45 3.16 -.02 8.30 6.41 .20 1.06 4.47 .05 .09 .50 .03 

F 13.25** 16.50** 13.32** 13.27** 

R
2
 .75 .79 .75 .75 

F for change in R
2
 

between Model 1 and 

Model 2 

.02 1.67 .06 .03 

Note. WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus 

Incorrect Word Sequences 

*p < .05 

**p < .01 
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Words Written 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 9) = .02, p = .89.  In Model 2, R

2 
predicted 

approximately 75% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 9) = 13.25, p < .000, indicating a significant proportion of the 

total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A raw 

scores and estimates of student slope.  However, estimates of student slope for CIWS in 

Model 2 were not statistically significant, (β = -.02, p = .89).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Words Spelled Correctly 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .04) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 9) = 1.67, p = .23.  In Model 2, R

2 
predicted 

approximately 79% of the variation in TOWL-4, Form B scores.  The overall regression 
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model was significant, F(2, 9) = 16.50, p < .00, indicating a significant proportion of the 

total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A raw 

scores and estimates of student slope.  However, estimates of student slope for CIWS in 

Model 2 were not statistically significant, (β = .20, p = .23).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Correct Word Sequences 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 9) = .06, p = .82.  In Model 2, R

2 
predicted 

approximately 75% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 9) = 13.32, p < .00, indicating a significant proportion of the 

total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A raw 

scores and estimates of student slope.  However, estimates of student slope for CIWS in 

Model 2 were not statistically significant, (β = .05, p = .82).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 
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Correct Minus Incorrect Word Sequences 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 9) = .03, p = .86.  In Model 2, R

2 
predicted 

approximately 84% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 9) =13.27, p < .00, indicating a significant proportion of the 

total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A raw 

scores and estimates of student slope.  However, estimates of student slope for CIWS in 

Model 2 were not statistically significant, (β = .03, p = .86).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Summary 

For the subgroup of ELLs with disabilities, adding in estimates of student slope 

for WW, WSC, CWS, and CIWS to the regression equation did not add any additional 

information to the model with the single predictor of TOWL-4, Form A raw scores.   

Non-English Language Learners 

For the scoring method of WW, intercorrelations among student slope estimates, 

TOWL-4 Form A, and TOWL-4, Form B are represented in Table 4-87.  For the scoring 

method of WSC, intercorrelations among student slope estimates, TOWL-4 Form A, and 
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TOWL-4, Form B are represented in Table 4-88.  For the scoring method of CWS, 

intercorrelations among student slope estimates, TOWL-4 Form A, and TOWL-4, Form 

B are represented in Table 4-89.  For the scoring method of CIWS, intercorrelations 

among student slope estimates, TOWL-4 Form A, and TOWL-4, Form B are represented 

in Table 4-90.  Table 4-91 provides results of the sequential multiple regression for each 

scoring method.  For WW, the mean student slope estimate (with standard deviation in 

parenthesis) was 2.19 (1.21).  Skewness and kurtosis were within normal limits, -.21 and 

-.70 respectively.  For WSC, the mean student slope estimate (with standard deviation in 

parenthesis) was 2.67 (.58).  Skewness and kurtosis were within normal limits, .13 and -

.54 respectively. For CWS, the mean student slope estimate (with standard deviation in 

parenthesis) was .62 (1.20).  Skewness and kurtosis were within normal limits, -.31 and -

.69 respectively.  For CIWS, the mean student slope estimate (with standard deviation in 

parenthesis) was -2.00 (8.88).  Skewness and kurtosis were within normal limits, .85 and 

-.06 respectively. 

 

     

    

Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.09 .14 

TOWL-4, Form A, Raw Score 

  

1.00 .80** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-87:   Non-English Language Learners Intercorrelations for Words Written 

Among Student Slope Estimates, TOWL-4 Form A, and TOWL-4, Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 .10 -.18 

TOWL-4, Form A, Raw Score 

  

1.00 .80** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-88:   Non-English Language Learners Intercorrelations for Words Spelled 

Correctly Among Student Slope Estimates, TOWL-4 Form A, and TOWL-

4, Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.25 -.25 

TOWL-4, Form A, Raw Score 

  

1.00 .80** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-89:   Non-English Language Learners Intercorrelations for Correct Word 

Sequences Among Student Slope Estimates, TOWL-4 Form A, and TOWL-

4, Form B
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Student 

Slope 

Estimate 

TOWL-4  

Form A 

Raw Score 

TOWL-4 

Form B 

Raw Score 

Student Slope Estimate 

 

1.00 -.07 .13 

TOWL-4, Form A, Raw Score 

  

1.00 .80** 

TOWL-4 Form B, Raw Score 

   

1.00 

     

 

        

*p < .05 

** p < .01 

    

Table 4-90:   Non-English Language Learners Intercorrelations for Correct Minus 

Incorrect Word Sequences Among Student Slope Estimates, TOWL-4 Form 

A, and TOWL-4, Form B
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Table 4-91:  Non-English Language Learners Summary of Sequential Multiple Regression Analysis for Variables Predicting 

TOWL-4, Form B Raw Scores Using Each CBM-W Scoring Method

 
 

WW 

 

WSC 

 

CWS 

 

CIWS 

 

Variable 

 

B SE B β B SE B β B SE B β B SE B β 

TOWL-4, Form A Raw 

Scores 
.88 .14 .82** .89 .14 .83** .84** .16 .78** .87 .15 .81** 

Student Slope Estimate 3.02 1.85 .22 -7.59 3.74 -.26 -.85 2.03 -.06 .36 .26 .18 

F 19.58** 21.58** 16.13** 18.57** 

R
2
 .69 .71 .64 .68 

F for change in R
2
 

between Model 1 and 

Model 2 

2.67 4.12 .18 1.94 

Note. WW = Words Written; WSC = Words Spelled Correctly; CWS = Correct Word Sequences; CIWS = Correct Minus Incorrect 

Word Sequences 

*p < .05 

**p < .01 
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Words Written 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .05) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 18) = 2.7, p = .12.  In Model 2, R

2 
predicted 

approximately 69% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 18) =19.58, p < .00, indicating a significant proportion of the 

total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A raw 

scores and estimates of student slope.  However, estimates of student slope for CIWS in 

Model 2 were not statistically significant, (β = .22, p = .12).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Words Spelled Correctly 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .07) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 18) = 4.12, p = .06.  In Model 2, R

2 
predicted 

approximately 71% of the variation in TOWL-4, Form B scores.  The overall regression 
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model was significant, F(2, 18) = 21.58, p < .00, indicating a significant proportion of the 

total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A raw 

scores and estimates of student slope.  However, estimates of student slope for CIWS in 

Model 2 were not statistically significant, (β = -.26, p = .06).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Correct Word Sequences 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .00) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 18) = .18, p = .68.  In Model 2, R

2 
predicted 

approximately 64% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 18) = 16.13, p < .00, indicating a significant proportion of the 

total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A raw 

scores and estimates of student slope.  However, estimates of student slope for CIWS in 

Model 2 were not statistically significant, (β = -.06, p = .68).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 
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Correct Minus Incorrect Word Sequences 

Model 1 was identified as the most parsimonious model to predict raw scores on 

the TOWL-4, Form B.  Adding estimates of student slope to the regression equation did 

not significantly improve the prediction as compared to the regression equation using 

TOWL-4, Form A raw scores as a single predictor.  The change in R
2
 when student 

estimates of slope was added was minimal (R
2
 change = .04) and the F statistic indicated 

the change in R
2
 was not significant, F(1, 18) = 1.94, p = .18.  In Model 2, R

2 
predicted 

approximately 67% of the variation in TOWL-4, Form B scores.  The overall regression 

model was significant, F(2, 18) = 18.57, p < .00, indicating a significant proportion of the 

total variation in TOWL-4, Form B raw scores was predicted by TOWL-4, Form A raw 

scores and estimates of student slope.  However, estimates of student slope for CIWS in 

Model 2 were not statistically significant, (β = .19, p = .18).  In Model 2, there is 

insufficient evidence to conclude that estimates of student slope make a difference in 

TOWL-4, Form B raw scores when accounting for effects of TOWL-4, Form A raw 

scores. 

Summary 

For the subgroup of Non-ELLs adding in estimates of student slope for WW, 

WSC, CWS, and CIWS to the regression equation did not add any additional information 

to the model with the single predictor of TOWL-4, Form A raw scores.   

OVERALL SUMMARY OF RESULTS 

Research Question 1 focused on the alternate-forms reliability of eight CBM-W 

measures scored using the four methods of WW, WSC, CWS, and CIWS.  Of the eight 
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CBM-W measures, the scoring methods of WW and WSC resulted in few (2 of 7 probes 

with Probe 1 as the standard) of the probes demonstrating adequate alternate-forms 

reliability. The scoring method of CWS resulted in a greater number of probes 

demonstrating adequate alternate-forms reliability for 5 of the 7 probes, with Probe 1 as 

the standard.  The scoring method of CIWS resulted in the greatest number of probes 

demonstrating adequate alternate-forms reliability for 6 of the 7 probes, with Probe 1 as 

the standard.  Three of the probes, Probes 1, 7, and 8, met the alternate-forms reliability 

standards of r greater than .70 and were used in the predictive validity portion of the 

study.   Results for alternate-forms validity are summarized in Table 4-92. 

 

 

 

 

WW WSC CWS CIWS 

2 2 5 6 

Table 4-92:   Research Question 1, Number of Probes (out of 7) Demonstrating 

Alternate-Forms Reliability Coefficients Greater than .70 with Probe 1 as 

the Standard 
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Research Question 2 focused on the predictive validity of CBM-W measures 

within Stages 1 and 2 of CBM research.  The Stage 1 part of the study examined the 

predictive validity of CBM-W measures on a one-time measure of written expression, the 

TOWL-4, Form B.  Results are summarized in Table 4-93.  The scoring method of WW 

was the strongest significant predictor of performance on the TOWL-4, Form B for the 

overall sample and former ELLs after one administration, and for ELLs after two 

administrations.  WW was not a significant predictor for former ELLs on first year 

monitor status, ELLs with disabilities, or non-ELLs.  The scoring method of WSC was 

the strongest significant predictor of performance on the TOWL-4, Form B for the overall 

sample after one administration and for ELLs after two administrations.  WSC was not a 

significant predictor for former ELLs on first year monitor status, ELLs with disabilities, 

or non-ELLs.   The scoring method of CWS was the strongest significant predictor of 

performance on the TOWL-4, Form B for ELLs and ELLs with disabilities after one 

administration, for former ELLs on first year monitor status after two administrations, 

and for the overall sample after three administrations.  CWS was not a significant 

predictor for non-ELLs.  Finally, the scoring method of CIWS was the strongest 

significant predictor of performance on the TOWL-4, Form B for ELLs with disabilities 

after one administration, for former ELLs on first year monitor status and non-ELLs after 

two administrations, and for the overall sample and ELLs after three administrations. 
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 Model 1 Model 2 Model 3 

 

Overall Sample (n = 164) 

WW* (5%) 

WSC* (14%) 
 

 

CWS* (48%) 

CIWS* (63%) 

 

ELLs (n = 94) 

 

WSC* (16%) 

CWS* (44%) 

 

WW* (12%) CIWS* (52%) 

Former ELLs on 1
st
 Year 

Monitor Status  (n = 37) 

WW 

WSC 

 

CWS* (19%) 

CIWS* (52%) 

 

 

ELLs with Disabilities  

(n = 12) 

WW 

WSC 

CWS* (36%) 

CIWS* (62%) 

 

 

 

 

 

 

Non-ELLs (n = 21) 

WW 

WSC 

CWS 

CIWS* (47%)  

Note. * = Significant predictor of TOWL-4, Form B Results.  Number in parentheses 

indicates the proportion of total variance in the criterion variable that was predicted by 

each scoring method (R
2
).   

Table 4-93:  Summary of Results for Research Question 2, Stage 1 

 

Additional analysis of the ELL group by Language Proficiency Status indicated 

that predictive validity differed depending on scoring method for the ELL subgroups of 

NES, LES, and FES.  The scoring method of WW was the strongest significant predictor 

of performance on the TOWL-4, Form B for the LES group after one administration.  

WW was not a significant predictor for the NES or FES groups.  The scoring method of 

WSC was the strongest significant predictor of performance on the TOWL-4, Form B for 
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the LES group after one administration.  WSC was not a significant predictor for former 

the NES or FES groups.  The scoring method of CWS was the strongest significant 

predictor of performance on the TOWL-4, Form B for the NES and LES groups after one 

administration.  CWS was not a significant predictor for the FES group, although the 

regression equation approached significance.  Finally, the scoring method of CIWS was 

the strongest significant predictor of performance on the TOWL-4, Form B for the NES 

and LES groups after one administration, and for the FES group after three 

administrations.  The Stage 2 part of the study examined the predictive validity of CBM-

W measures to determine the degree to which CBM-W measures predicted growth over 

time in the area of written expression.  Results are summarized in Table 4-94.  For the 

overall sample and subgroups, student estimates of slope scored using WW, WSC, and 

CIWS did not explain a significant portion of the variance in TOWL-4, Form B results 

when accounting for effects of TOWL-4, Form A results.  For the overall sample and 

former ELLs on first year monitor status, student estimates of slope scored using CWS 

did account for a significant portion of the variance in performance on the TOWL-4, 

Form B, when controlling for performance on the TOWL-4, Form A.  Student estimates 

of slope were not significant predictors of performance on the TOWL-4, Form B for 

ELLs, ELLs with disabilities, or non-ELLs. 
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 WW WSC CWS CIWS 

Overall Sample  

(n = 164) 
NS NS p < .000 NS 

ELLs (n = 94) NS NS NS NS 

Former ELLs on 1
st
 

Year Monitor Status 

(n = 37) 

NS NS p < .000 NS 

ELLs with Disabilities 

(n = 12) 
NS NS NS NS 

Non-ELLs (n = 21) NS NS NS NS 

Note. NS = Not a significant predictor of student growth 

Table 4-94:  Summary of Results for Research Question 2, Stage 2 

 

Additional analysis of the ELL group by Language Proficiency Status indicated 

that estimates of student slope for the scoring methods of WW, WSC, CWS, and CIWS 

did not add any additional information to the model with the single predictor of TOWL-4, 

Form A raw scores.  For all subgroups of the ELL participants (NES, LES and FES), 

estimates of student slope for the scoring methods of WW, WSC, CWS, and CIWS were 

not significant predictors of performance in written expression, as measured by the 

TOWL-4, Form B raw scores.   
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Chapter 5:  Discussion 

The purpose of this study was to identify technically adequate curriculum-based 

measures to use in the identification of students who struggle with writing. CBM-W is 

one means of measuring student progress in the area of writing by administrating 

multiple measures of equivalent difficulty over time (McMaster & Espin, 2007).  

Standardized commercial achievement tests have been the traditional means of assessing 

student writing achievement (Phillips et al., 1993).  However, standardized measures of 

writing proficiency do not provide direction for on-going progress monitoring and 

instructional planning because they cannot be administered frequently and often lack 

connections between test content and classroom curriculum (Phillips et al., 1993).  In 

CBM-W students are asked to write for 3 to 7 minutes in response to an instructional-

level story starter. Writing responses are scored on specific countable indices, such as 

number of words written or number of words spelled correctly, in addition to other types 

of scoring (Hosp et al., 2007).  CBM-W results could then be used to quickly and 

accurately identify struggling writers so that interventions can be designed and 

implemented in order to prevent failure on high-stakes assessments (McMaster & Espin, 

2007). 

Before recommending widespread use of CBM-W measures, adequate reliability 

and validity must be established.  CBM progress monitoring tools in reading and 

mathematics have been adopted and are considered reliable and valid indicators of 

student performance, but there is far less research in the area of writing (McMaster & 

Espin, 2007).  To address this need, this study focused on Stage 1 and Stage 2 of CBM-W 

research.  Research in the first stage examined alternate-forms reliability and predictive 

validity of CBM writing measures.  The primary purpose of research in Stage 1 was to 
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determine how well multiple CBM measures predicted performance on a static measure 

of writing, the TOWL-4, Form B.  The second stage of the study examined whether 

repeated administrations of CBM-W measures reflected student growth over time as 

compared to overall performance in the area of written expression.  The primary purpose 

of research in Stage 2 was to determine how well estimates of student growth (slope) on 

CBM-W measures predicted performance on the TOWL-4, Form B, when accounting for 

performance on the TOWL-4, Form A. 

One unique feature of this study was the involvement of participants who have 

been traditionally underrepresented in CBM-W research: (a) Hispanic students who are 

English language learners (ELLs), (b) Hispanic students who were formerly ELLs and 

have been monitored for one year after being exited from an English as a Second 

Language program, (c) Hispanic students who are ELLs and have disabilities, and (d) 

Hispanic students who are not classified as ELL.   

This research was guided by several research questions: 

Research Question 1: What is the alternate-forms reliability of CBM-W 

 measures? 

(d) Does alternate-forms reliability differ by scoring method? 

Research Question 2: What is the predictive validity of CBM-W score(s) for 

performance on the Test of Written Language, 4
th

 Edition (Hammill & Larsen, 

2009)? 

(g) Does the predictive validity differ by scoring method? 

(h) Does the predictive validity differ by subgroup? 

In this chapter, results pertaining to each research question will be discussed.  

Following the discussion of results, limitations of the study, practical implications, and 

areas of future research will be presented. 
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Alternate-Forms Reliability of CBM-W Measures 

 In recent research involving fifth grade students, few studies have examined the 

alternate-forms reliability of CBM-W measures (McMaster & Espin, 2007).  Thus, this 

study examined the alternate-forms reliability of eight CBM-W probes. Probe 1 was used 

as the standard and was compared to the seven remaining probes in order to establish 

alternate-forms reliability. Probe 1 was used as the standard in order to efficiently 

administer the probes to students during the same session and minimize student fatigue.  

All students completed Probe 1 and a second probe from Probes 2-8 within the same 

testing session, in a counter-balanced fashion. Each probe was scored using the four 

scoring methods of words written (WW), words spelled correctly (WSC), correct word 

sequences (CWS), and correct minus incorrect word sequences (CIWS).  These scoring 

methods were selected based on previous research in the area of CBM-W.  Espin et al. 

(2000) described three major types of scoring procedures used for elementary students in 

CBM-W: (a) number of words written, (b) number of words spelled correctly, and (c) the 

number of correct word sequences.  The three major types of scoring procedures 

demonstrated moderate to strong relationships with criterion measures in CBM-W studies 

(Espin et al., 2000).  McMaster and Espin (2007) added that more sophisticated scoring 

procedures, such as correct minus incorrect word sequences, could be used for secondary 

students, given the complexity of writing increases as students grow older. 

 However, findings from this study showed that several of the scoring methods 

(WW and WSC) did not consistently demonstrate adequate alternate-forms reliability, 

despite recommendations to use such scoring methods in research, commercial products 

such as CBM books and websites, or online progress monitoring systems for CBM-W.  

For the scoring methods of WW and WSC, alternate-forms reliability for the study 
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sample fell below the acceptable range on 5 of 7 probes, with Probe 1 as the standard. 

These results are consistent with findings in a literature review of CBM-W research that 

showed simpler scoring methods (WW and WSC) were less reliable for upper elementary 

and secondary students (McMaster & Espin, 2007). Moreover, findings by McMaster and 

Campbell (2008) demonstrated that for fifth grade students, some of whom were from 

linguistically and culturally diverse backgrounds, writing for five minute timeframes on 

narrative prompts did not yield adequate reliability when scored using the WW and WSC 

methods.  However, McMaster and Campbell (2008) found that using the scoring 

methods of CWS and CIWS resulted in acceptable alternative-forms reliability.  

Measures such as CWS and CIWS may be more appropriate for upper-elementary 

students than the more simple procedures of WW and WSC because they take into 

account development in the area of writing.  McMaster and Campbell (2008) referred to 

the results of two studies (Berninger, Mizokawa, & Bragg, 1991; Berninger, Yates, 

Cartwright, Rutberg, Remy, & Abbott, 1992) to explain that when writers engage in the 

writing process, they face three development writing constraints.  First, students first are 

constrained by neurodevelopmental skills such as coding of orthographic information, 

speed in producing written output, and the ability to quickly produce the letters of the 

alphabet.  Second, students are constrained by linguistic ability when producing written 

words and sentences.  Third, the skills of planning, translating, and revising can impact 

student production of writing.  As typically developing children grow older and mature as 

writers, they can compose with greater speed and accuracy.  CWS and CIWS may be a 

better choice for upper elementary and middle school students because as students 

become more sophisticated writers, they use longer and more complex words, phrases, 

and sentences (Espin et al., 2000).   
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 This study confirmed the findings of McMaster and Campbell (2008), that is, the 

strongest reliability (r greater than .70) occurred with the CWS and CIWS scoring 

methods.  For the CWS scoring method, alternate-forms reliability met the study 

standards for 5 of the 7 probes (Probes 2, 3, 4, 7 and 8) with Probe 1 as the standard.  Of 

all the scoring methods, CIWS had the most number of probes meeting the standard, with 

6 of the 7 probes (Probes 2, 3, 4, 6, 7, and 8) showing acceptable alternate-forms 

reliability when Probe 1 was the standard.  In all, only three of the CBM-W Probes 

(Probes 1, 7, and 8) demonstrated adequate alternate-forms reliability for all four scoring 

methods and were thus used in the next portion of the study.  Based on the results of the 

alternate-forms reliability study, CWS and CIWS appear to be the most reliable scoring 

methods for the overall sample and all subgroups in the study.   

Factors Influencing the Writing Development of English Language Learners 

 Most alternate-forms reliability studies of CBM-W have not involved samples 

from linguistically or culturally diverse backgrounds.  In this study, the entire sample was 

Hispanic with more than half of the participants being ELLs.  In searching the literature 

for other evidence-based studies that examined alternate-forms reliability with ELLs, 

only one recent peer-reviewed study (Espin et al., 2008) was identified that examined the 

use of CBM-W specifically with ELLs; however, it was an exploratory study of students 

at the high school level.  Espin et al. found that alternate-forms reliability for high school 

ELLs fell above the acceptable range (r > .70) for the scoring methods of WW, WSC, 

CWS, and CIWS, when students wrote narratives under five minute time limits.  

Participants in the high school study were described as functioning “at the highest levels 

of performance in terms of language proficiency” (Espin et al., 2008, p. 191) and were 

classified as fluent English speakers according to the participating school district.  In 
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comparison, ELLs in the present study demonstrated a wider variety of oral language 

proficiency levels in English, including students classified as Non-English Speaking and 

Limited English Speaking. Additionally, students in the present study were much 

younger than those in the Espin et al. study, with many of them participating in bilingual 

instruction or instruction mostly in Spanish prior to entering the school district.  Thus, 

level of language proficiency and years in school apparently impact ELL students’ 

written language ability as shown in a wider range of vocabulary usage and words spelled 

correctly in the Espin et al. study.   

 When considering the writing development of ELLs, oral language proficiency 

should be one of many factors considered.  Writing development of ELLs can be 

impacted by many other factors such as level of writing proficiency in the first language, 

oral proficiency in first and second languages, level of reading skills in both the first and 

second language, the quality of writing instruction provided to students, level of student 

motivation, or type of writing task.  Moreover, Dyson and Freedman (1991) explain, 

“non-native speakers of English and bilinguals may use more than one language as they 

compose, with their oral and written language development intertwined in patterned 

ways, depending on their levels of proficiency in the language in which they are writing” 

(p. 761).  The interaction of any of these factors could have influenced the results of the 

present alternate-forms reliability study. 

 In the present study, only three of eight prompts demonstrated adequate reliability 

for all four scoring methods. WW and WSC were not found to have consistent, adequate 

alternate-forms reliability whereas CWS and CIWS were found to have high levels of 

alternate-forms reliability across the eight probes.  In the area of educational assessment, 

where professionals use assessment results to make decisions about students, it is 

important to establish reliability prior to examining the validity of a measure (Gansle et 
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al., 2006).  For this reason, only the three probes (Probes 1, 7, and 8) with reliability 

meeting the recommended standards in the area of CBM-W research (r greater than .70) 

were used for the remainder of the study.  Given the context and participants involved in 

the present study, many factors might explain the variable results of the alternate-forms 

reliability analysis including a student’s level of language proficiency in either English or 

Spanish, level of reading ability in either language, level of writing ability in either 

language, quality of writing instruction, level of motivation toward the task, or type of 

prompt.   It is unlikely that one of these factors alone explains the variable results; rather, 

the results should be considered in terms of the interaction of student factors, educational 

factors, and type of task.   

Predictive Validity of CBM-W Measures for Performance on the TOWL-4 

CBM-W has been recommended as a way to screen students for interventions and 

monitor student progress over time (McMaster & Espin, 2007).  Thus, this study 

examined the predictive validity of CBM-W measures scored using the four scoring 

methods of WW, WSC, CWS, and CIWS for both the sample and the four subgroups of 

the sample.  Predictive validity of CBM-W measures was examined for a one-time 

measure of written expression (TOWL-4, Form B) as part of a CBM Stage 1 

investigation as described by Fuchs (2004).  Three CBM-W probes were administered 

over a five-week period in February of 2011 to determine whether one probe or multiple 

probes could significantly predict the greatest portion of variance on the TOWL-4, Form 

B administered in May of 2011.  If the CBM-W measures accurately predicted student 

performance in writing, they could be recommended as universal screening tools to 

identify struggling writers (Fuchs, 2004).  Predictive validity of growth on CBM-W 

measures was examined for the TOWL-4, Form B when accounting for results on the 
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TOWL-4, Form A as part of a CBM Stage 2 investigation as described by Fuchs (2004).  

Student estimates of slope across the three CBM-W probes administered over a five-week 

period were used to determine whether student growth, measured using CBM-W probes, 

significantly predicted variance on the TOWL-4, Form B, administered in May of 2011, 

when accounting for performance on the TOWL-4, Form A, administered in January of 

2011.  If growth on the CBM-W measures reflected growth in written expression over 

time, the CBM-W measures could be recommended as tools to monitor student progress 

(Fuchs, 2004). 

Stage 1 

This portion of the study considered Stage 1 CBM research (Fuchs, 2004) to 

determine whether using multiple CBM-W measures, with acceptable alternate-forms 

reliability, improved the power to predict performance on a static, or one-time, 

standardized measure of written expression. For the overall study sample, the scoring 

methods of WW and WSC, using only one CBM-W administration, significantly 

contributed unique variance in the prediction of scores on the TOWL-4, Form B.  

However, the measures of WW and WSC accounted for only 5% and 14%, respectively, 

of the variance in TOWL-4, Form B scores.  On the other hand, the scoring methods of 

CWS and CIWS accounted for a much larger percentage of the variance, 48% and 64% 

respectively, in predicting scores on the TOWL-4.  In contrast to the scoring methods of 

WW and WSC, three administrations of the CBM-W probes added significant predictive 

power for CWS and CIWS.  Results indicated that for the overall sample, the scoring 

methods of CWS and CIWS on probes given three times over five weeks, can a be a valid 

predictor of outcomes on the TOWL-4.  
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Results for the overall sample are consistent with previous research showing that 

of the four scoring methods, CWS and CIWS are the strongest indicators of writing 

performance for upper elementary and middle school students.  For example, Gansle et 

al. (2002) found that for samples of third and fourth grade students, CWS accounted for 

similar percentages (33% to 45%) of the variation on a standardized measure.  Findings 

from another study showed that for seventh and eighth grade participants, CIWS was a 

significant predictor of performance on a district writing test (Espin et al., 2000).  The 

present study extends the findings of Espin et al. (2000) and Gansle et al. (2002) not only 

to fifth grade students, but also to a sample of participants who were Hispanic.   

Results varied for subgroups of the sample.  For ELLs, all scoring methods 

significantly predicted variation on the TOWL-4, Form B. WSC and CWS had the 

strongest prediction after one probe administration, WW after two administrations, and 

CIWS after three administrations.  In the most parsimonious model for each scoring 

method, WW predicted 12% of the variation, WSC predicted 16%, CWS predicted 44%, 

and CIWS predicted 52%.  When considering levels of oral language proficiency, results 

differed in comparison to the overall ELL group.  For the NES group, the scoring 

methods of WW and WSC were not significant predictors, but CWS predicted 40% of the 

variation on the TOWL-4, Form B results and CIWS predicted 51% of the variation.   For 

the LES group, all scoring methods significantly predicted variation on the TOWL-4, 

Form B, consistent with the overall ELL group.  Finally, for the FES group, the scoring 

method of WW, WSC, and CWS were not significant predictors, but the scoring method 

of CIWS predicted 67% of the variation on the TOWL 4, Form B. 

For former ELLs on first year monitor status, WW and WSC were not significant 

predictors of outcomes on TOWL-4 for any combination of probe administration. After 

two probe administrations, CWS and CIWS were significant predictors accounting for 
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19% and 45%, respectively, of the variation in scores on the TOWL-4, Form B.  For 

ELLs with disabilities, WW and WSC were also not significant predictors of outcomes 

on TOWL-4 for any combination of probe administration.  CWS and CIWS were 

significant predictors accounting for 36% and 62%, respectively, of the variation in 

scores on the TOWL-4 after only one probe administration.  Interestingly, for Hispanic 

students who were not ELLs, three of the four scoring methods (WW, WSC, and CWS) 

were not significant predictors of outcomes on TOWL-4 for any combination of probe 

administration.  After two probe administrations, CIWS was a significant predictor of 

outcomes on the TOWL-4, Form B, for non-ELLs.    

Results of this study indicate the scoring method of CWS is one of the best 

predictors of student writing performance on a standardized measure of writing for the 

overall sample, ELLs, ELLs designated as NES and LES, former ELLs on first year 

monitor status, and ELLs with disabilities.  CIWS is another of the best predictors of 

student writing performance on a standardized measure of writing for the overall and all 

subgroups, including ELLs designated as NES, LES, and FES. However, the number of 

times a probe had to be administered varied based on membership in a certain subgroup.  

For CWS, adding additional administrations of probes did not make a difference for 

ELLs or ELLs with disabilities. Adding additional probe administrations for the overall 

sample and former ELLs on first year monitor status did improve the power of CBM-W 

probes to predict outcomes on a standardized measure of writing.  For CIWS, adding 

additional administrations of probes did not make a difference for ELLs with disabilities, 

while adding additional probe administrations for the overall sample, ELLs, former ELLs 

on first year monitor status, and non-ELLs did improve the power of CBM-W probes to 

predict outcomes on a standardized measure of writing.  However, results for the groups 

of ELLs with disabilities (n = 12) and non-ELLs (n = 21) must be interpreted with 
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caution because sample sizes were relatively small. In order to be confident in the results 

of multiple regression, it is recommended that there be approximately 15 participants per 

predictor variable (Stevens, 2007).  

In CBM research, Stage 1 studies examine using CBM measures to predict results 

on one-time measures of student achievement (Fuchs, 2004).  The results of this Stage 1 

predictive validity study indicate that using CBM-W measures, scored using CWS and 

CIWS, is a promising approach to screen and identify struggling writers, including 

students from culturally and linguistically diverse backgrounds.   

Stage 2 

The purpose of this portion of the study was to examine Stage 2 of CBM research 

(Fuchs, 2004) to determine how much of the variance in student growth on the TOWL-4 

administrations was accounted for by growth on the CBM-W measures.  For the overall 

sample, student growth on CBM-W probes did not significantly contribute unique 

variance in the prediction of TOWL-4 results when using the scoring methods of WW, 

WSC, or CIWS.  For the scoring method of CWS, student growth on CBM-W measures 

did contribute unique variance above that of the TOWL-4, Form A results in the 

prediction of TOWL-4, Form B results.  The combination of TOWL-4, Form A results 

and slope estimates for CWS accounted for 85% of the variation in TOWL-4, Form B 

results.  When controlling for TOWL-4, Form A results, student estimates of slope was a 

significant predictor of outcomes on the TOWL-4, Form B.   

For subgroups in the study, including the NES, LES, and FES groups within the 

ELL subgroup, student growth on CBM-W probes did not significantly contribute unique 

variance in the prediction of TOWL-4 results when using the scoring methods of WW, 

WSC, and CIWS. Student growth on CBM-W probes also did not significantly contribute 
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unique variance in the prediction of TOWL-4 results when using the scoring methods of 

CWS for all subgroups (including the NES, LES, and FES groups within the ELL 

subgroup) with the exception of former ELLs on first year monitor status.  For former 

ELLs on first year monitor status, student growth on CBM-W measures scored using 

CWS did contribute unique variance above that of the TOWL-4, Form A results in the 

prediction of TOWL-4, Form B results.  The combination of TOWL-4, Form A results 

and slope estimates for CWS accounted for 61% of the variation in TOWL-4, Form B 

results.  When controlling for TOWL-4, Form A results, student estimates of slope was a 

significant predictor of outcomes on the TOWL-4, Form B.   

CBM has been touted as a means of measuring student growth over time; 

however, only a few rigorous studies have investigated the ability of CBM-W measures 

to reflect student growth.  The present study, found that CBM-W was not a significant 

predictor of student growth over five weeks for the overall sample, and all subgroups of 

the sample, when scored using WW, WSC, and CIWS methods.  One hypothesis to 

explain these findings for ELLs and former ELLs is that these groups grow at a different 

rate when learning English than native English speakers. Gersten and Baker (2003) 

explain that for many ELLs, low levels of English literacy skills are a natural result of not 

learning English in home settings in the same manner of monolingual English-speakers.  

Gersten and Baker add that, “the very concept of adequate rates of academic growth (at 

least in English) is largely unknown unless a great deal is known about the proficiency 

these students have in their native language and English” (p. 96).  Most CBM-W studies 

that have examined student growth did not involve Hispanic students, ELLs or former 

ELLs; therefore, estimates of student growth on CBM-W measures for these groups have 

not yet been established. 
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However, a promising finding is that the scoring method of CWS was a 

significant predictor of student growth over five weeks for the overall sample and for 

former ELLs on first year monitor status. These results are consistent with research by 

McMaster and Campbell (2008) indicating that narrative prompts that were scored using 

CWS reflect growth over time for fifth grade students.  McMaster and Campbell (2008) 

suggested the CWS method might be a better reflection of writing quality because it takes 

into account meaning.  The scoring procedures of WW and WSC do not consider word 

meaning and are scored in isolation.  Scoring procedures that consider writing quality 

(CWS and CIWS) might demonstrate increased predictive validity because they more 

closely match the types of writing tasks on standardized measures such as the TOWL-4 

that assess conventional, linguistic, and conceptual aspects of writing.  

In CBM research, Stage 2 studies examine using CBM measures to assess student 

growth and determine whether such growth is consistent with academic achievement on 

standard measures (Fuchs, 2004).  The results of this Stage 2 predictive validity study 

were variable and indicate that using CBM-W measures to monitor student growth over 

time may not be appropriate for students from culturally and linguistically diverse 

backgrounds.   

CBM-W and English Language Learners 

Students who are learning English as a second language are often considered to be 

part of one homogenous group; however, such a label may be misleading because it 

“supports the mistake belief that these children are a group with similar needs and they 

can be treated in similar ways” (Allen, 1991, p. 356).  Within groups of ELLs, there are 

many differences that must be considered when making educational decisions (Allen, 

1991).  To better understand differences among ELLs in the present study, I selected and 
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reviewed the CBM-W writing samples of three students based on the oral language 

proficiency levels of NES, LES, and FES.  Writing samples can be found in Appendix H.  

To frame my review, I used information outlined by Lenski (2010) describing the writing 

abilities of Beginning, Emerging, Intermediate, Early fluent, and Advanced ELLs in 3
rd

 

through 5
th

 grade.  First, a writing sample for a student classified as NES is presented.  As 

seen on the writing sample, the student wrote 42 words and spelled 24 words correctly.  

The student wrote 11 correct word sequences and 32 incorrect word sequences.  The 

writing sample exemplifies characteristics of a Beginning or Emerging ELL writer.  For 

example, Beginning ELLs are able to write common sight words: this student was able to 

write and spell correctly words such as “and,” “for,” and “was.”  Emerging ELLs are able 

to use phonetic knowledge to write unfamiliar words.  The NES student did this when 

writing the word “landet” for “landed” and “enewon” for “anyone.”  In terms of 

conventions, Emerging ELLs use capitalization and punctuation inconsistently.  As seen 

in the writing sample, the student used one period to note the end of a sentence, but did 

not consistently do this throughout the sample.   

Second, a writing sample for a student classified as LES is presented.  On this 

sample, the student wrote 86 words and spelled 75 words correctly.  The student also 

wrote 51 correct word sequences and 37 incorrect word sequences.  This writing sample 

reflects the characteristics of an Intermediate to Early Fluent writer.  Intermediate ELLs 

are able to use phonetic knowledge to write a few multi-syllable words and write high 

frequency words correctly.  As seen in the writing sample, the student wrote a few multi-

syllable words with phonetic spellings such as “promece” for “promise” and “surprice” 

for “surprise.”  The student consistently wrote words such as “to,” and “this” correctly.  

This student also demonstrated more control over subject/verb agreement and word order.  

For example, the sentence, “One time I was goin to sleep in my bed” shows control, 
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while the sentence “I put my hands under my pillow when I field like a paper under it” 

demonstrates less command over subject/verb agreement and word order.  Students at the 

Intermediate and Early Fluent levels are more able to show control in using capitalization 

and end punctuation.  This student capitalizes the beginning of most sentences and uses 

end punctuation.   

Finally, a writing sample of a student designated as FES is provided.  This student 

wrote 93 words and spelled 81 words correctly.  The student wrote 62 correct word 

sequences and 32 incorrect word sequences.  Advanced ELL writers are able to spell 

multi-syllable words using phonetic knowledge and write high frequency words 

correctly.  This student demonstrated the ability to spell several multi-syllable words 

correctly, but also spelled a few multi-syllable word phonetically (“Hallowiing” for 

“Halloween” and “scareist” for “scariest”).  Early fluent to Advanced writers demonstrate 

increasing control over capitalization and punctuation.  This student, although considered 

Fluent in terms of English speaking, did not demonstrate control over conventions, 

leaving out all end punctuation.  The student did use larger spaces between words to 

indicate the start of a new sentence and capitalization. Advanced writers are able to use 

subject/verb agreement. This student did write many sentences with correct subject/verb 

agreement such as “It was on October 30, 2009.”  However, the student also shifted 

frequently between past and present tense.   

Although the student work samples reflect increased scores on the WW, WSC, 

CWS and CIWS methods as level of oral language proficiency increase, this is not 

consistent with the overall means of student performance on the CBM-W probes for these 

groups presented in Chapter 4 (Tables 4-32 through 4-34).  Only the scoring methods of 

CWS and CIWS mirrored the increase in oral proficiency levels of ELL students.  For 

example, when using CWS, the mean on Probe 1 was 47.2 for NES, 61.29 for LES, and 
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76.60 for FES, demonstrating that as oral language proficiency level increases, the 

number of correct word sequences increases.  In contrast, when using WW, the mean on 

Probe 1 was 79.55 for NES, 76.71 for LES, and 89.27 for FES, demonstrating that oral 

language proficiency did not impact the number of words a student wrote.   

In reflecting on these writing samples, it is easy to see that in some cases level of 

oral language proficiency can parallel writing proficiency such as for the NES and LES.  

However, this does not hold true in all cases.  The student labeled FES was not 

characterized entirely as an Advanced writer because of mistakes in conventions and 

shifts between past and present tense.  Overall student means on WW and WSC did not 

consistently increase as level of oral language proficiency increased. To conclude, it is 

important to consider the oral language proficiency levels of students and such levels 

might impact writing proficiency; however, many other factors could have impacted 

levels of writing proficiency.  In the present study, students were designated as NES, 

LES, and FES based on oral language proficiency.  Results may have differed if using 

reading or writing proficiency levels to categorize students.    

CBM-W and Response to Intervention 

Common uses of CBM within an RTI process are “predicting performance on 

important criteria,”  “screening to identify students academically at risk,” and “measuring 

growth” (Deno, 2003, p. 187).  Given the results of the present study, CBM-W might be 

more appropriately used for ELLs as a screening tool within an RTI process rather than 

as a progress-monitoring tool.  Results of the study support the use of CBM-W using 

CWS and CWIS scoring for the overall sample and for ELLs as reliable predictors of 

writing performance on a one-time standardized measure of writing achievement.  

Growth on CBM-W measures did not mirror growth on a standardized measure of 
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writing performance.  Because the CBM-W measures used in the present study did not 

consistently predict growth in writing, educators should avoid using CBM-W measures to 

evaluate the effects of writing interventions or to monitor the growth of student writing 

for culturally and linguistically diverse students until further research can be conducted 

across longer periods of time.   

When school districts enroll large numbers of ELLs, CBM-W could be used as a 

“universal screener” within an RTI process.  For example, in the present study, over half 

of the 5
th

 grade students in the district were ELLs.  A universal screener could be used to 

efficiently identify those students most at-risk of struggling with writing.  Analysis of 

student writing samples, both CBM-W probes and classroom work samples, could then 

be conducted to identify any common areas for intervention.  In light of recent budget 

cuts, CBM-W would be an inexpensive means of screening students and provide 

direction on how to appropriate available resources to the students most in need of 

intervention. 

In RTI, screening tools are often used to predict which students could possibly 

struggle and be at-risk of not passing state assessments (Johnson, Jenkins, Petscher, & 

Catts, 2009).  Most schools typically base decisions about which students are in need of 

intervention on one-time assessments such as norm-referenced tests or cut-points on state 

assessments.  However, recent research in the field of reading has shown that the 

accuracy of prediction can be greatly improved when screening tools are used to identify 

students and then students continue to be monitored over several weeks prior to 

determining the need for intervention (Johnson et al., 2009).  According to the present 

study, accuracy of prediction on a one-time standardized measure of writing was 

enhanced by monitoring students over several weeks for Hispanic students, ELLs, ELLs 

designated FES, and former ELLs on first year monitor status.  When adding additional 
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CBM-W probe administrations scored using CWS and CIWS over a five-week period, 

more accurate predictions of which students might struggle with writing can be obtained 

and therefore reduce false negatives.   

CBM-W as a Tool in the Identification of Learning Disabilities 

Educational assessment data can be vital in supporting educators to make sound 

decisions about students.  Decisions made from educational assessment data can be 

classified into several major types: (a) screening/benchmarking decisions, (b) progress-

monitoring decisions, and (c) diagnostic decisions (Hosp et al., 2007).  

Screening/benchmarking tools are best used to determine if “students are performing 

adequately and /or if they are at risk for future learning failure” (Hosp et al., 2007, p. 20).  

Progress-monitoring is used to determine whether or not instruction (either within the 

classroom or in interventions) is helping students improve performance and diagnostic 

decisions are typically used to “develop an instructional plan in response to a significant 

problem” (Hosp et al., 2007, p. 21).  Results of the present study support the use of CBM-

W measures as important tools to make screening decisions, but not as progress-

monitoring or diagnostic tools.  The CBM-W measures in the study did not consistently 

predict student growth in the area of writing for the overall sample or subgroups of the 

sample.  Results of CBM-W assessments for bilingual students or ELLs may not 

accurately reflect how well students are improving within the classroom or in small 

intervention groups.  Consequently, educators may make inappropriate decisions when 

planning for instruction or evaluating the effects of an intervention for these students.   

CBM-W has been proposed as a diagnostic procedure to use in the LD 

identification process rather than the traditional eligibility procedures of administering 

standardized assessments in the areas of intelligence and achievement (Deno, 2003).  As 
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a former educational diagnostician, I discourage educators and school districts from using 

CBM-W in this manner, especially for groups of students from culturally and 

linguistically diverse backgrounds.  As Garcia and Ortiz (2008) propose, many other 

factors of culturally and linguistically diverse student should be included in RTI models.   

An RTI process should examine student achievement in terms of “teacher, classroom, 

school, and community characteristics” in conjunction with student culture and language 

status/proficiency (Garcia & Ortiz, 2008, pg. 26).  In addition to these factors, I support 

the use of CBM-W within an RTI process as one piece of data to consider when 

determining whether students have responded to quality instruction.  After RTI and other 

factors have been considered, I am in agreement with using additional, standardized tests 

of ability and achievement in written expression (Kavale & Spaulding, 2008), conducted 

both in first and second languages. Appropriate normative samples should also be used to 

further confirm student difficulties in the area of written expression.   

LIMITATIONS 

When interpreting the results of this study, several limitations must be considered. 

First, this study involved small sample sizes for several of the subgroups. The study 

involved a small sample of ELL students with disabilities (n = 12), non-ELLs (n = 21), 

ELLs designated NES (n = 22), and ELLs designated FES (n = 15). Smaller sample sizes, 

particularly ones that include students who struggle, can result in restriction of range.  

Restriction of range refers to correlations “computed from scores that do not represent the 

full range of possible values” (Gravetter & Wallnau, 2007, p. 517).  In this study, scores 

for students with disabilities were consistently lower on all variables and did not reflect 

the full range of possible values.  When a range of scores is narrow, this can impact the 

magnitude of correlations (Lomax, 2007).  Correlations can be reduced and therefore 
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conclusions regarding the predictive power of a variable can be underestimated.  With a 

larger sample, a correlation that was not significant may actually be significant.  

Restriction of range could have also impacted the subgroups of non-ELLs, NES students, 

and FES students.  The samples were considerably smaller than desired and when 

examining any small subgroup within an overall sample, there is often a decrease in the 

magnitude of correlations.  The results for ELL students with disabilities, non-ELLs, 

ELLs designated NES, and ELLs designated FES should be interpreted with caution until 

further research can be conducted with a larger samples. 

A second limitation involves procedures used during the alternate-forms 

reliability portion of the study.  During the alternate-forms reliability study, students were 

administered two CBM-W probes in a counter-balanced fashion during one testing 

session.  All students completed Probe 1, but only 20-26 students from the overall sample 

completed each additional probe (Probes 2-8) to minimize student fatigue.  In terms of 

the subgroups of the sample (ELLs, former ELLs on first year monitor status, ELLs with 

disabilities, and non-ELLs) fewer students from each subgroup were administered Probes 

2-8.  For example, all ELLs (n = 95) completed Probe 1, but only 16 of the ELLs 

completed Probe 2.  Had each subgroup of students been administered each of the 8 

probes, different results may have been achieved for the alternate-forms reliability 

portion of the study.  Increasing the numbers of each student taking Probes 2-8 would 

provide a broader range of written responses and could result in increased alternate-forms 

reliability.  

A third limitation of this study is that conclusions drawn about this sample are 

limited to the participants within this study.  Given that few researchers have investigated 

the use of CBM-W probes with Hispanic students or ELLs, generalizations about the 

results cannot be made until the study is replicated with other students with similar 
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demographic backgrounds.  Similarly, the study only involved students in the fifth grade, 

so results cannot be generalized to other grade levels. Finally, ELL and former ELLs who 

were being monitored in this study spoke Spanish as their native language.  The results of 

this study should not be generalized to ELLs and former ELLs who are being monitored 

that speak languages other than Spanish. 

A fourth limitation was the duration of the study.  The study spanned five months, 

beginning in January and ending in May of 2011.  The TOWL-4 was administered in 

January and in May, with approximately four months between test administrations.  The 

authors of the TOWL-4 explained that the assessment could be used to document student 

progress, but that the test was not sensitive to student growth if given on a weekly or 

monthly basis (Hammill & Larsen, 2009).  The authors recommend giving the assessment 

on an annual or semi-annual basis.  It is possible the amount of time between test 

administrations was not long enough causing the measures to reflect little student growth 

over time.  This could have impacted the portion of the study examining the use of CBM-

W measures as predictors of student growth over time.  The CBM-W probes were 

administered over a period of five weeks and it is possible this is not an adequate amount 

of time to see growth in the area of writing.  When considering results of this study for 

ELLs, Deno (2003) explained that, “longitudinal analyses have revealed that students 

who begin with comparable proficiency in English often acquire English language skills 

at very different rates” (p. 189).  Because students within the ELLs group in this study 

may have been developing at different rates, a period of more than five weeks might 

better allow researchers to observe this growth.  Extending the study over a longer period 

of time, such as an entire school year, might provide different results than found in the 

present study.   
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Fifth, only one criterion variable was used in this study.  Previous studies in 

CBM-W have used other criterion variables or included multiple criterion variables such 

as teacher rating forms, grades in language arts or writing, state assessments, or other 

standardized measures of writing.  Adding a wider range of criterion variables could 

increase the validity of using CBM-W results as predictors of writing achievement and 

fulfill the recommendations of the NCW (2003) to use multiple writing samples when 

assessing student progress in writing.   

A sixth limitation of the present study involved the scoring methods, specifically 

when applying them to writing samples of ELLs.  The scoring procedure of WW did not 

penalize students for using Spanish words because any combination of two or more 

letters was counted as a word.  However, Spanish words were counted incorrect when 

using the scoring methods of WSC, CWS, and CIWS.  Students who are in early stages 

of second language learning often engage in code-switching, or mixed language usage 

(Fu, 2009).  Fu describes mixed language usage as a borrowing strategy that ELLs 

employ when unable to think of a word in a second language.  The strategy is to 

substitute a word from the first language for the word they do not know in the second 

language so they can move forward with their thinking process.  For example, in the 

present study, a few students wrote “mi” rather than “my.”  The word “mi” would be 

counted both as an incorrectly spelled word and an incorrect word sequence. Counting 

correctly spelled Spanish words, or considering Spanish words which conveyed 

appropriate meaning within the context of each sentence could have impacted the 

outcome of this study.  It is important to note that students in the present study rarely 

used Spanish words in the written responses.  Nonetheless, mixed language usage is a 

factor that should be considered given that is a part of the second language acquisition 

process for ELLs. 
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A final limitation was the manner in which the participating district 

operationalized the legal requirements for identification and programming for ELLs.  

According to the Language Proficiency Assessment Committee Framework Manual 

(Texas Education Agency, 2011), school districts should evaluate all new students who 

speak a language other than English with an Oral Language Proficiency Test (OLPT).  

When parents indicate Spanish or another language on the Home Language Survey, 

students should be assessed in the area of oral language proficiency.  Then, districts 

should consider results of a norm-referenced standardized achievement tests in reading 

and writing.  The participating district chose to consider the results of the norm-

referenced standardized achievement tests in reading and writing as a first step in LEP 

identification.  If a student did not demonstrate proficiency in reading and/or writing, or if 

a student took an assessment in Spanish, the student was considered LEP and the district 

did not administer an OLPT.  Therefore, OPLT results were only available for 

approximately 77% of the ELLs who participated in the study.  When considering the 

results of the NES, LES, and FES analysis of predictive validity, caution must be used 

because OLPT data for all ELLs in the sample was not available.  Two of the ELL groups 

had small numbers of students (NES, n = 22; FES, n = 15).  As mentioned previously, to 

be confident in the results of multiple regression, it is recommended that there be 

approximately 15 participants per predictor variable (Stevens, 2007).  Another factor that 

may have impacted results of the present study was district programming for ELLs.  

During the 2010-2011 school year, the district did not have a well-defined ESL Program.  

None of the teachers who taught in the area of Language Arts at the 5
th

 grade level had 

ESL certification.  The district provided some summer professional development in ESL 

strategies to teachers, but most students who were classified as ELL did not receive any 

specialized programming.  Writing development of ELLs could have been impacted by 
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this lack of ESL programming.  Since the time of the study, the district has taken several 

steps to change identification procedures and ESL programming.  First, they identified a 

district level representative to support campuses and monitor compliance with state 

policies.  Second, the district is now assessing all students who indicate a language other 

than English on the Home Language Survey with an OLPT.  Finally, the district has 

implemented a Content-Based ESL program and is providing support for all teachers of 

ELLs to become ESL certified.  The Content-Based ESL program emphasizes the 

mastery of English language skills while developing the academic language of all content 

areas (language arts, mathematics, science, and social studies).   Had a Content-Based 

ESL program been in place during this study, students may have produced different 

results given the potential for increased development in the area of written expression. 

PRACTICAL IMPLICATIONS 

There are several practical implications for this study.  First, it is alarming that the 

CBM-W probes used in this study did not demonstrate consistent alternate-forms 

reliability for the study sample, given that they were adapted from published literature on 

CBM.  It is possible that the probes were normed on other samples and found to be 

reliable, but this was not the case for students from culturally and linguistically diverse 

backgrounds.  In a recent CBM-W study with kindergarten and first grade students, 

Coker and Ritchey (2010) found that “prompt selection requires considerable care and 

attention to factors beyond students’ familiarity with a topic” (p. 191).  Educators must 

use caution when choosing to use CBM-W measures as indicators of writing weaknesses 

or to monitor student progress for diverse populations.  One option for school districts 

would be to conduct normative studies with the populations they serve. Conducting an 

alternate-forms reliability study prior to implementing a CBM-W would help determine 
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which prompts may be best suited for the particular student population.  Deno (2003) 

explained that creating local norms for CBM measures is particularly useful “in urban 

school districts where concerns exist regarding the degree to which norms of 

commercially available standardized tests reflect the rapidly changing diversity of student 

populations” (p. 187).  Conducting an alternate-forms reliability study at the campus or 

district level requires a commitment of time and resources, but data could be used by 

general education teachers to examine strengths and weaknesses of students as well as 

help guide instruction (Shin, 1989).  Campus or district level norms could also be used to 

provide consistency within schools or across districts for decision-making within an RTI 

process.  In the present study, the alternate-forms reliability study only took 

approximately 20 minutes to conduct, plus time to score the student responses.  Given the 

minimal disruption to classroom instruction, it would be well worth the time to conduct 

such a study prior to using CBM-W probes in this district.   

Second, researchers in the field of CBM-W have urged caution in using CBM-W 

measures when making high stakes decisions, but they support the use of CBM-W data to 

help teachers understand student writing performance (McMaster, Du, Parker, & Pinto, 

2011a).  The present study showed that more simple scoring methods such as WW and 

WSC may not be the most appropriate means of making educational decisions for upper 

elementary students or secondary students.  Gansle et al. (2002) reported that educators 

using CBM-W have not found the scoring method of WW to be helpful in identifying 

struggling students or helping teachers to plan instruction.  One solution to this problem 

would be for educators to use more complex scoring methods such as CWS and CIWS 

because they measure more advanced characteristic of writing such as spelling, grammar, 

syntax, and semantics.  The CWS and CIWS scoring methods are more closely related to 

the types of tasks on state writing assessments and classroom writing assessments.  In 
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both state/local assessments and CBM-W assessment, students are expected to write 

about a specific picture or prompt and are graded on spelling, punctuation, and grammar.  

Educators could use CBM-W data about these writing characteristics to plan instruction 

or create writing interventions to target specific areas of writing.  The CWS and CIWS 

scoring methods may also provide insight to teachers on how to intervene with students 

who are struggling to learn English.  If teachers learned about the most common errors 

made by groups of ELLs, they could use that information to provide direct instruction to 

students.  For example, if a Spanish speaking ELL is observed making grammatical 

errors such as leaving off an ending ―-ed‖ to indicate past tense in English, teachers can 

directly teach the student about when ―ed‖ should or should not be used.  The two scoring 

methods of CWS and CIWS appear to be promising methods to use with Hispanic 

students, including ELLs, former ELLs on first year monitor status, and ELLs with 

disabilities.  The participating school district is moving toward using student data to 

guide teacher instruction in general education settings and through an RTI process.  

CBM-W could provide valuable information to the district about the writing proficiency 

of students and how to best address student weaknesses in written expression.  

Third, if educators choose to use the scoring methods of CWS and CIWS, they 

must participate in training to use these methods correctly.  The scoring method of CWS 

and the related method of CIWS typically demonstrate lower interrater reliability than the 

more simple scoring methods of WW and WSC.  Educators should engage in training 

that includes practice and time to establish adequate interrater reliability prior to scoring.  

Additionally, educators must be aware that CWS and CIWS can be more time consuming 

to score, especially as students grow older and write more fluently, than simpler scoring 

methods of WW and WSC.  Previous studies reported that it took researchers under two 

minutes to score CBM-W probes for CWS with three minute time limits.  The present 
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study used five minute time limits which could be more time-consuming to score, 

especially for educators with less experience with this type of scoring method.  Although 

CWS/CIWS could be more time-consuming to score, it would more than likely require 

less time than would be needed to score a standardized measure of writing (Espin, De La 

Paz, Scierka, & Roelofs, 2005).   

Fourth, if educators choose to use CBM-W measures as screening tools in RTI 

processes or within systems of progress monitoring for culturally and linguistically 

diverse students, they should consider using multiple sources of data, multiple scoring 

methods, and repeated administrations of CBM-W measures to make decisions about 

providing interventions for students.  Many researchers urge educators to use CBM-W 

measures along with other information about writing performance (e.g., classroom 

writing samples) when making important educational decisions for struggling writers, 

such as determining eligibility for interventions or special education (Espin et al., 2005; 

McMaster et al., 2008; McMaster & Espin, 2007).  Both qualitative (rubrics) and 

quantitative data (CBM-W results) on multiple samples of writing performance should be 

used to evaluate student writing, rather than relying on results from one assessment 

measure (McMaster et al., 2009; McMaster & Espin, 2007).  

Finally, results of CBM-W could facilitate communication among schools and 

parents.  Deno (2003) explained that CBM data is being used in parent conferences and 

by multidisciplinary teams because it can be easily converted into graph form to display 

student skills.  In contrast to scores on standardized tests, teachers, parents, and students 

can easily understand the information provided by CBM-W.  Data from CBM-W 

assessments can be graphed, analyzed, discussed, and used to evaluate a student’s 

progress within the classroom or to evaluate the effectiveness of an intervention (Capizzi 

& Barton-Arwood, 2009).  In the present study, most families and students spoke 
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Spanish, while many of the teachers at the school spoke only English.  Given the 

language barrier, CBM-W might be one way for students and parents to better understand 

present levels of performance and establish a partnership to monitor student progress. 

FUTURE RESEARCH   

Based on the results of the present study, there are several areas of future research 

to consider. First, future research should involve measures of written expression that are 

more appropriate for students who speak English as a second language.  The criterion 

variable in this study, the TOWL-4, was not normed specifically for ELLs or former 

ELLs. Results of the TOWL-4 for ELLs and former ELLs might underestimate writing 

ability.  Sattler (2001) explained that when using an assessment on a group for whom a 

standardized assessment has no norms to support its use, an important consideration is to 

determine whether the assessment is valid for the purpose it is used. To improve validity, 

future research should involve using writing assessment measures that were normed for 

ELLs, such as the IDEA Proficiency Test 2—English Reading and Writing, 2
nd

 Edition 

(Dalton, Amori, & Tighe, 2008), which provides writing levels for students in grades 4-6.  

Based on the results of the writing assessment, students are classified as Non-English 

Writers, Limited English Writers, or Competent English Writers.  Using an assessment 

measure that was normed on a sample of ELLs would provide a more accurate estimate 

of writing ability and could impact the results of CBM-W research. 

Second, future research should examine factors that may impact the written 

expression of ELLs.  Lenski (2010) explained that, ―the level of oral proficiency and of 

reading skills in the student’s first language, his or her English reading proficiency, and 

the kind of writing instruction that the student receives all influence the development of 

English writing skills‖ (p. 15).  Future studies should include measures of such factors.  
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The present study only examined the English oral language proficiency of ELLs as 

measured by the IPT-I-Oral assessment.  Future researchers should consider obtaining 

district level data in the areas of oral proficiency and reading skill the student’s first 

language, reading proficiency levels in English, and information about the type of writing 

instruction students are receiving or have received in previous years.  In the present 

study, data for these additional factors were unavailable.  If districts are not able to 

provide such data, researchers should design studies in which appropriate assessments are 

administered and classroom observations of writing instruction are conducted. This 

additional data could then be used to describe ELL participants, analyze results of CBM-

W measures, and interpret findings. 

 Writing proficiency may have impacted the results of the present study. When 

students are proficient writers in their first language, they tend to demonstrate higher 

performance in writing in a second language than students who are not proficient in their 

first language (Dweik & Abu Al Hommos, 2007).  Students who have higher levels of 

proficiency in writing in their first language transfer these skills when writing in a second 

language (Dweik & Abu Al Hommos, 2007).  In the present study, students who were 

proficient in their first language may have been able to write more words in English and 

spell more words correctly, thus influencing the results of the WW and WSC scoring 

methods.  Research has also shown that oral proficiency for ELLs does not always 

develop prior to writing proficiency (Edelsky & Jilbert, 1985).  Lenski (2010) explained 

that “writing performance in English does not always reflect oral English skills, and 

writing skills may exceed oral language skills” (p. 16).  Most of the ELLs in the present 

study had been educated in schools within the U.S. for five or more years.  All students 

were new to the district, so unfortunately, data describing previous educational 

experiences in the area of writing were not available.  If students had opportunities to 
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learn and master writing in Spanish in their previous schools, they may have been more 

likely to transfer these abilities to writing in English.  Conversely, if writing instruction in 

previous schools was limited or did not include quality written instruction in Spanish, 

students may have demonstrated lower levels of writing proficiency. Future studies 

should investigate the relationship between writing proficiency in a native language and a 

second language.  

 Several writing skills are needed to write successfully in a first and second 

language. Students need to be proficient in transcription skills (handwriting), spelling, 

and grammar (Lenski, 2010).  In the present study, the transcription skill of handwriting 

could have impacted an ELL’s ability to produce a written product.  When students 

transition to writing in a second language, they face more cognitive demands because 

they have to produce new words and write according to the structures of a second 

language (Lenski, 2010).   The scoring procedure of WW could have been influenced by 

a student’s transcription skills. The speed at which a student wrote could have impacted 

the number of total WW.  If students struggled with transcription skills in their first 

language, this could have generalized to the present study resulting in fewer words being 

written in the second language.  

 Spelling ability in a second language could also influence written language 

production. When students do not know how to spell a word in their second language, the 

flow of thinking can be interrupted (Lenski, 2010).  The scoring methods of WW and 

WSC could have been adversely influenced by spelling ability if students were spending 

time thinking about how to spell words correctly.  The scoring procedure of WSC could 

have also been influenced by a second language learner’s tendency to transfer 

phonological and orthographic aspects of the first language into the second language.  For 

example, research by Cronnell (1985) found that a large portion of errors (36%) in 
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writing samples from third and sixth grade native Spanish speakers were due to language 

influences from Spanish.  The Spanish language is highly phonetic and when students 

transfer Spanish orthography into English, this accounts for many spelling errors (Lenski, 

2010).  As a second language learner myself, I experienced this difficulty when writing in 

French.  Writing in French was a much slower process than writing in English.  If I was 

trying to express a thought but did not know an appropriate word or how to spell a word, 

I had to think of another way to express the idea. This thought process slowed down my 

ability to write fluently.   

 When writing in a second language, student knowledge of grammar could also 

impact writing proficiency. Students who are native Spanish speakers tend to produce 

errors in syntax when writing that are based on transferring Spanish speech patterns into 

English (Lenski, 2010).  In the present study students were penalized for incorrect word 

order within sentences. Future studies should examine how transcription skills, spelling 

ability and grammar knowledge impact written communication for ELLs. 

 Oral language proficiency in a student’s first language could have impacted the 

results of the present study.  When students are acquiring a second language, the first 

language can influence communication in the second language.  One theory, the 

contrastive analysis hypothesis described by Allen (1991), explains that when learning a 

second language with a different structure, errors in the second language can be attributed 

to interference of the first language.  When two languages have a similar structure or 

vocabulary, learners are able to transfer knowledge of the first language over into the 

second language, resulting in fewer errors.  The ELL participants in the present study 

spoke Spanish as their first language.  When communicating in English, which has a 

different grammatical structure than Spanish, students could be more likely to make 

structural or vocabulary errors. The scoring methods of CWS and CIWS in CBM-W 
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could be influenced by ―interlanguage‖ which is defined as ―the intermediate system the 

learner develops that lies between the native language and target language‖ (Allen, 1991, 

p. 358).  For example, students take what they know about sentence structure from their 

first language and then transfer it into the second language, which often may not be 

grammatically correct in the second language.  CWS and CIWS, both scoring methods 

based on English grammar, penalize students for transferring structures from the native 

language into the second language.  Future studies should investigate the relationship 

between a student’s first language and written expression in a second language. 

 A student’s level of oral proficiency in English could have impacted the results of 

the study.  For example, the scoring methods of WW and WSC could be highly 

influenced by a student’s level of oral language acquisition in English. Krashen and 

Terrell (1983) categorized second language development into four stages: (a) 

preproduction, (b) early production, (c) speech emergence, and (d) intermediate fluency.  

If an ELL student is in the first stage, the preproduction stage of language development, 

described by Krashen and Terrell (1983), he or she may have limited knowledge of 

vocabulary in the second language which could influence the number of words they can 

write and/or spell correctly.  Additionally, ELLs in the second stage, the early production 

stage of language development, tend to respond to written prompts in one- or two-word 

phrases, which could impact the number of words they write and/or spell correctly.  CWS 

and CIWS may be the more appropriate scoring methods for upper elementary students 

and ELLs because these methods take into consideration a student’s ability to form 

complete, grammatically correct sentences and depend less on vocabulary knowledge.  

These scoring methods take into account sentence structure and conventions.  A 

limitation of the CWS and CIWS methods is that they do not make a distinction between 

simple and complex sentences.  That is, a student could write many simple sentences, 



 

 

 

 285 

with less sophisticated vocabulary, and earn the same score as a student who writes a few 

complex sentences using more sophisticated vocabulary.  CWS and CIWS would be 

sensitive to ELLs in the third stage of language development (speech emergence) and 

fourth stage (intermediate fluency) because ELLs tend to use longer sentences (Krashen 

& Terrell, 1983). Thus, the present study suggests that when choosing scoring methods 

for ELLs, oral language proficiency in English could be one factor influencing the results 

of alternate-forms reliability estimates. Researchers should examine how oral language 

proficiency impacts a student’s ability to communicate in written form.  

 A student’s level of reading proficiency in both the first or second language could 

impact writing development.  Davis, Carlisle, and Beeman (1999) found that for ELLs, 

reading comprehension in English was correlated to proficiency in English writing.  

Research involving students’ first language has shown a reciprocal relationship between 

reading and writing; reading instruction can improve writing and writing instruction can 

improve reading (Shanahan, 2006).  If a student’s reading ability is related to writing 

ability, previous opportunities in reading instruction could have impacted the results of 

the alternate-forms reliability study.  Again, students came in as new students to the 

district during the 2010-2011 school year and little information about previous 

experiences in reading was available.  Future research should include measures of 

reading proficiency and examine the relationship between reading and writing for 

students learning a second language. 

 The quality of previous writing instruction could have impacted the results of the 

study.  If students are taught in an environment that does not focus on writing instruction, 

writing development could be delayed.  When students are not provided quality writing 

instruction, they may not acquire the level of English that is needed to excel in school 

(Lenski, 2010).  Graham and Harris (2009) surveyed primary teachers and found that 
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nearly one third of primary teachers did not believe that their teacher preparation program 

prepared them to teach writing. It is possible that students in the present study received 

high quality writing instruction, low quality writing instruction, or no writing instruction 

at all.  Information about previous writing instruction or teacher training was not 

available given that all the 5
th

 graders were new to the school district.  The quality of 

previous instruction in Spanish or English language arts could also have impacted the 

results of this study.  It is estimated that in a general education classroom, students are 

using English language in oral or written form only 18% of the time (Arreaga-Mayer & 

Perdomo-Rivera, 1996).  Results of the present study could have been influenced by 

previous instruction in writing, but also by previous instructional opportunities to learn 

learning Spanish or English. Future research should investigate the relationship between 

the quality of classroom instruction and performance in writing. 

Third, future research should continue to examine student growth in writing 

through Stage 2 CBM-W studies.  As previously mentioned, few studies have focused on 

Stage 2 research precisely because it must be conducted over time to collect data and 

evaluate growth (Fuchs, 2004).  The present study took place during one semester of an 

academic school year and results did not indicate CBM-W consistently reflected growth 

on a standardized measure of writing.  A recent study (McMaster et al., 2011b), involving 

first grade students, found that to obtain reliable and stable slopes that reflect student 

growth in writing, at least 8 to 9 data points were needed across 8 to 9 weeks.  The 

present study involved only 3 data points.  Studies that collect more CBM-W data points 

or that span the full school year could provide more information about using CBM-W to 

monitor student progress in writing.  In particular, the scoring method of CWS and CIWS 

should be further investigated for this purpose in light of recent research and the results 

of the present study. 
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 Fourth, future research should also involve efforts to move beyond Stage 1 and 2 

and into Stage 3 CBM-W research.  Once reliable and valid indicators CBM-W measures 

are identified, research could focus on how educators implement CBM-W measures and 

how they use results to improve instruction.  Stage 3 studies could help bridge the gap 

between research and practice in the area of CBM-W.   

Fifth, future research should examine whether combinations of scoring methods 

provide even more power for predictive models.  Using combinations of scoring methods 

such as CWS and CIWS as predictor variables could increase the predictive validity of 

CBM-W measures.  There may be combinations of variables that better predict outcomes 

on measures of written expression than single scoring methods.  Espin et al. (2000) 

utilized this approach with three scoring measures, CIWS, characters per word (the 

number of characters written divided by the number of words written), and the mean 

length of correct sentences to predict outcomes on teacher ratings of writing proficiency.  

Results indicated that CIWS alone was the best predictor of outcomes.  To support the 

use of CBM-W by teachers, it is important to identify the most powerful predictors so 

that time can be saved if certain scoring methods do not provide additional information to 

predict student outcomes in writing.  

 Sixth, future studies should consider how other types of writing tasks and/or 

writing duration may impact results.  The present study examined only narrative writing 

tasks.  If CBM-W measures are to be used to identify struggling writers for interventions 

so that failure on high-stakes assessments can be reduced, other types of writing should 

be explored.  Both McMaster and Campbell (2008) and Espin et al. (2000) examined 

narrative and expository prompts, but did not find any differences in technical adequacy 

between each type of prompt.  Future research could examine how using different writing 

tasks impact results for culturally and linguistically diverse students.  Researchers could 



 

 

 

 288 

also examine whether longer or shorter writing durations impact results for this 

population.  Given the impact of language proficiency for ELLs, longer durations may 

allow more time to demonstrate knowledge through writing.   

 In the present study, differences in alternate-forms reliability could have been 

impacted by the type of prompt.  Two of the three prompts demonstrating adequate 

alternate-forms reliability for all four scoring methods (Probes 1, 7, and 8) may have been 

less ―open-ended‖ than other prompts.  Upon examination of the prompts, it appears the 2 

of the 3 prompts with the highest alternate-forms reliability might have solicited more 

typical or automatic responses, while other prompts may have required more planning or 

creativity to answer.  For example, for Probe 1 (I found a note under my pillow that 

said…), many students wrote about the Tooth Fairy, who is associated with leaving 

money or notes under pillows.  Another example, Probe 8 (When I saw the lightning and 

heard the thunder, I thought…), might have solicited more automatic responses such as 

―fear,‖ ―rain,‖ or ―storm.‖  In contrast, Prompt 5 (I was walking to school and…), which 

had the low alternate-forms reliability for all scoring methods, is more open-ended and 

may have taken more time to plan a response.  Graves, Semmel, and Gerber (1994) 

explain that type of writing prompt given to a student could impact processing during 

writing.  Prompts can be classified as beginning, middle, or ending prompts and that type 

of prompt could impact student writing performance.  Graves et al. hypothesized that 

beginning prompts would result in more sequential stories, while middle and ending 

prompts might involve more sophisticated, recursive writing.  In the present study, the 

prompts were not classified a priori as beginning, middle, or ending prompts.  However, 

if applying this classification method to the story starters, all prompts would be classified 

as beginning or middle prompts. For example, prompts that began with ―One day,‖ 

(Probe 6) or ―One night‖ (Probe 2) would be classified as beginning prompts.  Prompts 
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such as Probe 7 (I was having a bad day until…) or Probe 3 (The lights went out and…) 

would be considered middle prompts because the writer would have to go back and 

provide a beginning to the story.  Graves et al. found that students with LD performed 

significantly lower than students without LD on measures of writing quality when given 

middle prompts. Results of the alternate-forms reliability study could have been impacted 

by not holding prompt type consistent for all of the CBM-W writing probes. Future 

researchers should examine how type of prompt impacts writing performance. 

 Seventh, future research could examine the impact of student motivation on 

performance in written expression.  Results of the present study could have been 

impacted by a student’s level of interest or motivation in writing about a particular CBM-

W prompt. McMaster and Espin (2007) explained that there could be ―considerable 

variability in the interest and background knowledge that students bring to different 

writing prompts, which could affect the quality and quantity of their responses‖ (p. 82).  

Hayes (1996) described student interest and motivation in his model of writing.  

According to Hayes, writers engage in the process of writing based upon personal goals, 

predispositions, beliefs and attitudes, and cost and benefits estimates. In the present 

study, results for alternate-forms reliability for WW and WSC were variable, with some 

probes showing acceptable coefficients (Probes 1, 7, and 8) and others showing 

unacceptable coefficients (Probes 2, 3, 4, 5, and 6).  One hypothesis is that the lower 

alternate-forms reliability for WW (r ranged from .14 to .57) and WSC (r ranged from 

.26-.66) could be based on student motivation or interest in the writing prompt.  Although 

there are few studies of student motivation and writing, Graham and Harris (2009) 

indicated that a student’s motivation is a predictor of writing performance.  Students in 

the current study could have been unmotivated to write for various reasons.  For example, 

students did not receive any external reinforcement, such as a grade or money toward 
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their paycheck (an incentive that was part of a school-wide system for reinforcing 

positive behavior), for providing responses to the CBM-W probes.  Grades or other 

incentives, if used in the present study, could have served as external motivators for some 

students.   

 Another consideration is attitude toward or motivation to write in a second 

language.  Gardner (1968) explained that for second language learners ―motivational 

differences influence the extent to which the student acquires skills that can be used in 

communicational situations‖ (p. 143).  Gardner described results of several studies that 

showed when students believed that learning a second language would help them interact 

with a second language community; students had more positive attitudes and were more 

motivated to learn.  Positive attitudes and motivation to learn a second language 

translated into greater success in acquiring the second language (Gardner, 1968).  

 Anecdotally, I experienced what Gardner described in my process of acquiring a 

second language.  When I began to learn French my junior year of high school, I had a 

positive attitude and was motivated to learn a new language.  When completing writing 

assignments, I was not afraid to try and make mistakes.  I excelled at learning French in 

high school in part due to my positive attitude and willingness to take risks.   However, as 

I grew older and continued studying French at the university-level in the United States, 

the writing demands became more challenging.  I became less motivated, especially 

given my lack of connection to a French-speaking community.  Once at the Sorbonne 

University in Paris, I saw opportunities to interact with the French-speaking community 

and my motivation increased.  In the present study, motivation and attitude could have 

impacted the results of the alternate-forms reliability study.  All students were expected 

by teachers to speak primarily in English, but with 25-30 students in a classroom, were 

not given many opportunities to speak in English.  In contrast, nearly all of the students in 
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the district were Spanish speaking and students communicated with peers primarily in 

Spanish.  For example, throughout the school year, I observed students speaking Spanish 

with one another during transitions, at lunch, and in the classroom when working 

collaboratively.  It is possible that some student participants did not feel as motivated to 

learn English in order to interact with the community, because the school community, in 

terms of peers, did not use English as its primary mode of communication.  Attitude and 

motivation toward learning a second language could have impacted students’ language 

acquisition in terms oral language, reading, and writing.   

 One approach in future CBM-W studies could be to engage in discussions or 

conduct interviews with students regarding motivation to write in a second language.  

Another approach could be to design CBM-W studies to allow students to rate level of 

interest in writing about particular sentence starters.  Based on student ratings, writing 

samples for sentence starters with higher levels of student interest could be compared to 

those with lower levels of student interest.   Finally, researchers could design studies to 

measure student attitudes toward writing both before and after learning a writing strategy 

designed to help students quickly brainstorm and organize ideas.  An example of this type 

of research could involve cognitive strategies, as seen in Olson and Land’s (2007) study 

with secondary ELLs. Results showed that when teaching students a cognitive strategy to 

improve reading and writing proficiency, student scores improved, but also that student 

attitudes about writing improved.  

Eighth, in order to use CBM-W to identify struggling students from culturally and 

linguistically diverse backgrounds, research regarding its reliability and validity would 

need to be replicated with similar samples. Future studies should include Hispanic 

students, students of different ethnicities, and students from special populations, such as 

students with LD or ELLs.  To develop a system of progress monitoring to use across the 
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school years, future research also needs to involve students from other grade levels.  The 

goal of future research should be to identify what types of probes and scoring methods 

are appropriate for measuring writing skills within and across all grade levels.  McMaster 

and Espin (2007) explained that by establishing these guidelines, consequential validity 

(the social consequences of using a test for a specific purpose) will increase and aid 

educators to make informed decisions to guide instruction over time. 

SUMMARY 

 The purpose of this study was to investigate Stage 1 questions related to CBM-W 

by determining the alternate-forms reliability of multiple CBM-W measures and how 

well the measures predicted success on a standardized writing assessment.  The Stage 2 

aspect of this study was to determine the degree to which CBM-W measures were valid 

predictors of student growth over time in written expression. This study contributes to the 

literature by expanding the use of CBM-W with more diverse populations and providing 

data on four CBM-W scoring methods from students in the fifth grade both at one point 

in time and over time.  Results of this study indicate that CBM-W may be a viable option 

for use with culturally and linguistically diverse students.   

Results of the alternate-forms reliability portion of the study revealed that for a 

sample of Hispanic students, alternate-forms reliability varied depending upon scoring 

method.  WW and WSC did not consistently demonstrate adequate alternate-forms 

reliability whereas CWS and CIWS were found to have high levels of alternate-forms 

reliability across multiple probes.  Results of the predictive validity portion of the study 

for static measures support the use of CWS as one indicator of writing performance for 

the overall sample of Hispanic students, ELLs, ELLs classified as NES and LES, former 

ELLs on first year monitor status, and ELLs with disabilities. Results of the predictive 
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validity portion of the study for static measures also support the use of CIWS as another 

indicator of writing performance for the overall sample of Hispanic students, ELLs, ELLs 

classified as NES, LES, and FES, former ELLs on first year monitor status, ELLs with 

disabilities, and non-ELLs.  For the overall sample, ELLs, former ELLs on first year 

monitor status, and non-ELLs, a significant portion of the variance in performance on the 

standardized measure of writing was explained by adding additional administrations of 

CBM-W probes.  Results of the predictive validity portion of the study that examined 

measures of growth indicated that only the scoring method of CWS was a significant 

predictor of student growth in writing for the overall sample and for former ELLs on first 

year monitor status.   

Results of this study are promising, but must be replicated with other samples of 

culturally and linguistically diverse students in order to make widespread 

recommendations to educators.  Educators using CBM-W with diverse student 

populations should keep in mind that the assessment of writing is a complicated endeavor 

and a single sample of writing should be combined with convergent evidence to support 

the presence of writing difficulties when making make important educational decisions 

about students.   

Many unanswered questions invite increased research in the area of CBM-W.  As 

an increasing number of students obtain access to technology and move into the 

workplace, there will continue to be a demand for increased proficiency in writing 

(Graham & Perin, 2007).  Educators and administrators, faced with high-stakes 

assessments, accountability for student outcomes, and a need to document the progress of 

struggling students, will increasingly search for tools to monitor student progress.  

Another important consideration is that ELL are documented as one of the fasted growing 

subgroups of the U.S. student population (Genesee, Lindholm-Leary, Saunders, & 
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Christian, 2005) and will need additional support in the area of writing depending upon 

their level of proficiency in their first language and the English language.  These 

challenges faced by both students and educators merit the need for future investigation to 

establish the research base supporting the use of CBM-W for culturally and linguistically 

diverse students. 
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Appendix A 

CBM-W Pool of Prompts 

 

Please rate the prompts using the following: 
0 = Not appropriate for English Language Learners—would require major changes to be 

appropriate (if not appropriate, please explain why not) 

1 = Appropriate for English Language Learners with minor changes 

2 = Appropriate for English Language Learners as written 

 

Prompt #1 

I was on my way home from school and … 

 

Prompt #2 

I was talking to my friends when all of a sudden … 

 

Prompt #3 

One day I found the most interesting thing … 

 

Prompt #4 

One night I had a strange dream about … 

 

Prompt #5 

I found a note under my pillow that said … 

 

Prompt #6 

One day I went to school but nobody was there except me …  
 

Prompt #7 

I was walking to school and… 

 

Prompt #8 

The lights went out and… 

 

Prompt #9 

My day was going bad until… 

 

Prompt #10 

Instead of going to bed last night, I decided to 

 

Prompt #11 

I saw the lightning and then I heard the thunder, I thought 
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Appendix B 

School Leaders, 

 

 

This fall I will begin working on my dissertation for my doctoral program at U.T.  I am 

hoping to collect data this fall and during the spring of 2011 in order to write my 

dissertation and graduate with my Ph.D. in Special Education in May of 2011.  I would 

like to invite all 5
th

 grade students at both School 1 and School 2 to participate, with your 

approval.   

 

My overall goal in this dissertation is to determine whether short, timed Curriculum-

Based Measurement (CBM) writing probes can predict student performance on a longer, 

standardized writing assessment.  

 

Here is what participation will involve: 

1. A letter from you indicating you agree to participate 

 This is a requirement of the Institutional Review Board (IRB) when 

conducting research at UT and I have a form letter I can share with you 

 

2. Consent forms from each student’s family and assent forms from each student 

stating they agree to participate 

 This is another requirement to conduct research at UT 

 Student assent forms are required by UT’s IRB for students older than age 

7 

 I will provide consent and assent forms in Spanish and English 

 

3. Training of one teacher (preferably a teacher that teaches writing to all 5
th

 grade 

students) per campus on the standard administration procedures for the CBM 

writing probes 

 I will provide this training and it should be no longer than 1 hour 

 

4. Administration CBM writing probes 

 The teacher will administer 6 short (5-7 minutes) CBM writing probes one 

time each week over a six week period toward the beginning of the school 

year to students 

 I will provide the probe sheets to each teacher 

 I will be present for some of the administrations to verify standardized 

procedures are being followed 
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 I will score all the probes, but because of the nature of the study, will not 

be able to share results of the probes until after the study is completed 

 

5. Administration of a standardized writing assessment 

 This will probably be the Test of Written Language, 4
th

 Edition which 

takes 60-90 minutes to administer to whole-groups of students 

 I will provide all testing materials  

 I will take off work to administer this test and one of my fellow UT 

students may come to assist me 

 I will complete all scoring and share all results with school leaders and 

teachers.   

(See http://www.proedinc.com/customer/productView.aspx?ID=4422 for test 

information) 

 

6. At conclusion of the study, I will meet with school leaders, other district 

personnel, and participating teachers to share the overall results of the study as 

well as implications for teaching practices.  

Here are potential benefits for our district: 

 Schools will have additional assessment data in the area of writing, including 

individual 5
th

 grade student strengths and areas if improvement, that could be 

used to identify struggling students and provide intervention prior to 7
th

 grade 

TAKS or STAR testing. 

 If the probes are helpful in predicting performance, we at Charter School 

District could use CBM data in the future to quickly assess students at the 

beginning of the school year and provide early interventions (Tier 1 and Tier 2 

in an RTI model) prior to standardized testing and/or state testing.   

 If the probes are useful in predicting and monitoring writing performance, I 

could offer training to more teachers about using CBM in writing and other 

areas such as reading and math.   

 I will be looking more closely at student groups such as students in special 

education and ELL students to determine if CBM is an appropriate way to 

assess performance.  This will be an original contribution to research in the 

field of special education. 

 I will obtain my Ph.D. in Special Education and use what I have learned and 

continue to learn to benefit our district. 

http://www.proedinc.com/customer/productView.aspx?ID=4422
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Please consider participating and let me know if there are questions or concerns you 

have.  I would be happy to meet with you to discuss the study if you need additional 

information before making a decision. 

 

Thanks,   

 

Jen  
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Appendix C 
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Note. A copy of the Spanish Parent Consent Form and Child Assent Form is available 

upon request.  
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  Appendix D 

Dear Parents,  

 

I am pleased to tell you that this year we will be working with The 

University of Texas (UT) on a writing assessment project. Jennifer 

Porterfield, our Director of Special Education, with the help of 

graduate students from UT, will be completing a dissertation study 

with our students to assess their writing performance.   

 

All students in our 5
th

 grade classes will be completing several 

short writing assessments and two longer writing assessments.  Ms. 

Porterfield would like to look at the results of the writing 

assessments and provide data to help us improve our students’ 

writing skills.  Participation in the study will have no effect on 

student grades in their Humanities or Non Fiction Studies 

classroom. 

 

There is a special form from UT included with this letter. PLEASE 

SIGN THE UT FORM AND INDICATE IF YOU APPROVE OR 

DO NOT APPROVE OF YOUR CHILD’S PARTICIPATION IN 

THE PROJECT. Please feel free to call Ms. Porterfield (512-592-

1391) or me if you have questions about the UT writing project. 

 

 

Thank you, 

 

Principal 
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Appendix E 
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Appendix F 

CBM-W Administration 

Fidelity Form 

    

Teacher YES NO NOTES 

Plays Spanish CBM-W CD with instructions to the students.       

Reads English CBM-W Instructions as written.         

Uses a timer and correct time limits during CBM-W probe 

administration.       

Administers correct CBM-W probe.       

Monitors students during test administration.       

    

Students YES NO NOTES 

Use appropriate materials (pencil, probe, student 

instructions)       

    Additional Comments: 
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Appendix G 
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Appendix H 

 

Writing Sample: Non-English Speaking English Language Learner 
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Writing Sample: Limited English Speaking English Language Learner 
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Writing Sample: Fluent English Speaking English Language Learner 
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