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| CURRICULUM-BASED MEASURES IN WRITING: A SCHOOL-BASED
EVALUATION OF PREDICTIVE VALIDITY

Christina M. Terenzi, Ph.D.

Western Michigan University, 2009

Recent researcli in the area of Curriculum-Baée_d Meésure,s (CBM) in writing has - :
~* shown that traditionally used metrics, such as total words written and total words correct, -
may not be the best‘t‘ools for rrleasuring Writing performance; for both séconda'ryl and |

| elementary aged childrexi (e.g., Gansle, Noell, Van]v)erHéy'den,Naquin, &_Slider, 2002;
T_irldal &» Pérkcr, 1989a; Wafkinsor_l & Lee, 1992). Evidence sugéests that more advanced
measures, such as production—indepéndent méasures (e.g., percentage of correét wdrd ‘
sequencés) may be stronger predictors of student skill level in the area of writing. The
present s,tlidy replii:ated portions ofa recent seminal study and investigated the predictive
validity of CBM in the area of iivriting for the Michigan Educational Assessrneilt Program
(MEAP) writing and ELA assessments and thé Iowa Test of Basic Skills (ITBS) reading o
assessrnent. Participants iincluded 700 fourth grade students in a Midwest urban school
district who completed a three-minute writing probe, which wés scored for 20
independent variables. Dependent variables included‘assessments administered in the

' same year an(l in Yeérs followirlg the administraﬁqn of the writing probeS’. Correlations
were calculated between each of the independentvérid dependent variables. Interscorer
reliability was calculated; with all variables above 80 Alternéte form reliability (n=199)
was above .40 for all but two independent variables. Stepwise multiple regressioi1s were
run wrth two sets of independent variables with each of five dependerit variables. The

independent variables which appeared to be the most promising indiées for predicting



performance on dependent measures included percentage of correct word sequences,
. correct punctuation marks, and words in complete sentences. Implication of analyses,

limitations, and implications for future practice and research are discussed.
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CHAPTER I
INTRODUCTION
Purpose
- Written expression requires a complex set of irltervvoven skills 'includin”g spelling,

handwrltmg, planmng and orgamzmg ‘material, and transcrlbmg thoughts mto words. As

students progress ﬁ'om elementary through secondary grades, the focus of therr educatlon o

w1ll shiﬂ from learnmg basic language arts skills to applymg these sk111s requlrmg them

to draw on their knowledge i in the area of wrrttenexpress1on, and mtegrate it w1th other

basic language arts skills (Tindal & Parker 1989b). Therefore in order for students to
have later academic success, the development of these fundamental skills (e g readmg,

o wrltmg) in early grades is essentlal A student s progress in the area of wrltten express1on
s dependent upon'frequent co_rrectlve feedback and practlce,as well as the need for |

. forrnative evaluation to guide instruc’tion m writing. Although a number of written

o e)rpression assessments exist, many are subjective in nature, difficult to adniinister and |
score, or requlre large amounts of teacher or student time (Watkmson & Lee 1992)

: Educators need rehable and valid r measures that can be used to prov1de frequent feedback
to students and to guide instruction. Frequent monitoring of student progress is critical to’
students’ success (Deno, 1992), and curriculum based measures are technically adequate |
rneasures that are reliable, 'time-efﬁcient, easy to admjnister and provide objective |
indicators of student progress (Deno, 1985)

- The purpose of this pro_]ect was to asmst a large Midwestern urban school dlstnct
: m evaluating the utility of Curriculum—Based» Measures (CBM) in the area of writing and

to add to.the literature on the utility of CBM writing measures. In the following section,



CBM and its 'uses, including'a historical background, are described.,Next, an extensive
review of the availabie research on CBM in the area of writing is proyided. Finally, a
practical and empiricail rationale ‘for the propOSed project is presented.
| Curriculum-Based Measures
Currlculum-Based Measures (CBM) are “a set of standard s1mple ‘short-duration ; |
: ’ ﬂuency measures of readlng, spelling, wrrtten expression and mathematics computation -
v (Shmn,& Bamonto, 1998, p. 1). These measures were l1n1t1ally des1gned to monitor
.'students’ progress in skills that are critical in achieving ucademic success (i.e.; reading,
 math, spe]ling,.and written eXpression) (Deno, 1985;‘ Marston,' 1989) andto allow .

o teachers to formatively evaluate their instruction to make improvements (Deno 2003a, |

: 2003b) In readlng, for example students are asked to read out loud for one minute. Oral

" readlng ﬂuency, the number of words read correctly per minute, is the metrlc that is then _

v used to gulde instructional decismn-makmg Oral readlng ﬂuency has been shown to
_ pre’dict performance on later high-stakes testing (McGhnchey & Hixson, 2004), as well‘“

|  as reading comprehension and lat'erv‘reading fluency (Good, Gruba, & Kaminski, 2002). »
In mathematics, CBM inyolyes having students completemath probes for }3; to 5-
minutes. The decision mnking metric is the number of digits correct per minute. -
Similarly, in the area of spelling, studentswrite words that are dictated every 7 seconds ,
for 2 minutes. The number of correct letter seduences written is determined, and 1s the
" metric used in decision making. Finally,‘in the area of written expression, students are

| given a story starter, instructed to thlnk and plan their story for 1 minute, and then to

‘write for 3 minutes. The number of words written, number of words spelled correctly,



and number of correct word sequences are typical metrics used for edug:ational decision-
making.

| Historical Overview of Curriculum-Based Measures |

CBM waé developed during the late 1970s and early 1980s by Deno, Mirkin, and
colleagues at the University of Minnesota’s Institute for Research on Learning |
~ Disabilities (IRLD) (Marston, 1989). Deno sought to provide his students, future special
education teachers, measures that could be collected daily, graphed, aﬁd used to evaluate
student progress (Shinn & Bamonto, 1998). Since the development of CBM, extensive
research has focused on estabﬁshing its technical édequacy and practicél utility as #
 formative and summative evaluation tool for individual students as well as larger groups
of studénts (Martston; Shinn & Bamontb). One common use for CBM is to monitor the
academic progress of indiflidual students over time in order to evaluate the effectiveness
of implemented interventions. CBM improves the data-base for making educational'
decisions because meaéures of student achievemeht can be éoliécted frequently (Shinn,
2002). For example, a teachef can monitor a student’é performance on a regular basis and
make instructional decisions about whether student progresS is sétisfactofy, or if the
instructional plan should be changed. In addition to being a useful tool for individual _
student progfeSs monitoring, CBM has been employed With large groups of students asa
formative tool to screen for students who are at-risk for havihg difﬁculties in various ‘
academic areas (Deno, 2003a). For example, the Dynamic Indicators of Basié Early
Literacy Skills @IBELS; http://www.dibels.uoregon.edu) are research-based CBM
measures of pre-reading and readjng skills (Good, Gruba, & Kaminski, 2002) that are

administered on a schoolwide level three times per year to screen for reading difficulties.


http://www.dibels.uoregon.edu

Based on scores on the ,DIBELS measures, students are identified as meeting benchmark

goals (i.e., research based goal levels), or being at risk for reading difficulties and in need |
of either strategic or intensive intervention. In other _‘words, when CBM tools, such as the
- DIBELS, arensed to screen for risk of learning problems, they assist in identifying which
- students need additional intervention in order to achieve expectedlearning outcomes in
basic skill areas. | |

CBM was developed based on a number of salient criteria that are considered

important when designing progress monitoring data collection procedures, includiné: (a)
| bemg tied to the students’ curricula, (b) of short duration to make ﬁ-'equent administration
possible, (c) capable of having many forms,'(d) inexpensive to prodnce, and (e) sensitive
to small improvements in student performance over time (Marston, 1989). Frequently, o
~ evaluation of student learning occurs at the conclusion of the instructional period (‘i.e'. '
summative evaluatlon) when it is oﬁen too late to change teachmg methods (Shinn &
Bamonto 1998). In contrast by usmg CBM asa formatzve evaluation tool, performance -
| can be assessed continuously, and decisions regardlng student progress and proper
»adjust_ment‘sto curriculnm and/or instruction can be made more frequently. In addition,
research in th.e.area of CBM has been expanded to include not only rnonitoring of student
progress‘ and formative eValuatiOn, but also screening and identification of at-risk o
- students (Good & Kaminski, 1996), predicting performance on highfstakes assessments :
(McGlinchey & Hixson, 2004), and developing sclroolwide accountability systems |
(Deno, 2003b). |

| Assessrnent lising:curriculum-based measures in reading, writing, and

mathematics has been determined to be reliable and valid in several research studies. An



initial study by Deno, Mirkin, and Chiang (1982) correlated reading CBM with criterion-
based norm-referenced tests, and results indicated that listenihg to students read out loud
for one minute was a valid measure of mading skill. Most correlation coeflicients in that ,‘
initial study were above .80, with a range of .73 to .91. Throogh separate studies,
reliability estimates were determined osing test-retest, parallel forms, and intetrater ;
- methods. Results indicated that most coefficients wete above .90, and provide compelling :
| e&idence of the reliabﬂity of CBM in the area ot‘ reading ﬂuency (Marston, 1989). In the‘
areas of math, spelling, and written expression, results of initial research studies mdicate
thet CBM are valid measures of student skill level, and are highly conehted (usually
above .80) w1th criterion measures. In addition, studies indicate h.igh.reliability with |

CBM- in these areas, using test-retest, paralle] forms, and interrater agreement (Marston). :
| bAlthough less attention has been paid to the validity of CBM in the area of tvritten ‘
expression, results of studies indicate that reliability and validity are at a high enough
level for it to be useful (Marston' Shinn, Ysseldyke Deno, & Tindal, 1986) (See‘Ma'rston
for a complete review of m1t1al research of rehab111ty and validity in the areas of readmg,
| math, and spelling). More recently, Hosp and Fuchs (2005) examined the relatlon

’between reading CBM and several subtests of the Woodcock Johnson Readmg Mastery

' Test — Revised (Woodcock, 1987). Results indicated strong correlations betweeh words
read correctly and all subtests at all grade levels askssed (ie., gredes 1 throogh 4).
" Correlation coefficients ranged from .71 to .91 (Also review Shinn, Good, Knutson, Tilly,
‘& Collins, 1992). |

| ~ Despite published research, which supports the reliability and validity of using

CBM to monitor students’ progress and to make educational decisions, many educators



do not accept CBM as an adequate measure (Fewster & MacMillan, 2002; Gansle, Noell,
VanDerHeydén, Naquin, & Slider, 2002; Shinn et al., 1992). This has been termed a
“face validity” issue by Shinn and colleagues. In Othcr words, teachérs may view the
measures as being too simplistic to be effective at measuring constructs as complex as
reading or writing. This may be a biggef concern in the area of written eXpressioh,
because, as indfcated by Tindal and Marston (1990), writing as a construct is more
| dﬂ'ﬁcult to ineasﬁre. In reading, for example; there is a single, identiﬁable-measure that is
\directly related to the students’ reading ﬂuehcy (i.e., number of W,o'rds read correctly)‘ -
(Marstori, 1989). Iﬁ the area of math, it 1s also possiblev‘ to obtain a single, discrets
measure (e. g, nﬁmber of digits correct per minute) ofa targeted skill. In the area of
wrrtmg, however, there are an infinite number of possible respohses to wntmg demands
and an equally 1arge number of scoring rubrics (Gansle ét al.). Perhaps due to this
| complexity, mpoﬁs from educators indica'te‘that typical CBM writing metfics (e.g., tatal
words written) appear too simplistic (Gansle et al.). Tindal and Parker (1989a) indicate
that direct ass'es_sinents of WIiting are thought to have stronger content validity than' 1ﬁofe
indirect methods, such as published tests which use objective mﬁltiple-chbice questions
-or senicnce—combining formats. Reseaa'ch has shown that CBM in the area of written
.expre‘ssion is indeed a useful tool; however, a relativer small number of stu‘dies‘ have
been conducted lin the area of CBM in written expressiqn. These resea;ch studies are
described in the following section. | »
Validity of Curriczdum'—Based Measw"es in the Area of Written Expression
 Initial research studies on cun'iculum;based measures in writi‘ng were conducted

with eIementary aged students in grades 3 to 6 (Deno, Mirkin, and Marston, 1980). These



studies focused on the validity of six basic measures, inc;luding total words written -
(TWW), total words spelled corréctlyv (TWC), correct letter sequences (CLS), number of
inﬁture words (i.e., words not fouﬁd on Finn’s (1977) undistinguished word liSt), mﬁnber
of large words, and Hunt’s (1966) avefage t-length, which describes gramfnaticail .‘
maturity, These measures were correlated with hor_in-referénccd standardized measures,
including the Test of Written Language (TOWL: Hammillb& Larsen, 1978‘)-’ the
» Developrﬁental Sentence Scoring System (Lee & Canter, 1971), and the I;anguage
sqbteét of the Stanford Achievement Test (SAT: Madden, Gardnef, Rudman, Karl‘se'n,v &
MerWin, 1978). The results of the initial studies indicated that TWW, TWC, CLS, and
mature words were all highly correlated with the criterion measures (Marstoh, 1989)'.‘
Additionally, Deno and colleagues d'emonstrated‘ that"équiyalent fesultg co,uld be obtéined .
~ when using either‘ 2- or 5-minute written samples, and when using story staﬁers, picfure
- stimuli, or a topicsentencé. Deno, Marston, and M1rk1n (1982) replicatédy the results of ‘. v
the initial studies, finding that TWW, TWC, CLS, and mature words were, again, most
highly related to the criterion ineasureS. Vindeen, Deno, and Marstén (1982) expanded
~ the research by exploring the relation between the éurricﬁlum baséd measures and teacher
‘ holistic ratiﬁgs, as wéll as to the standardized criterion measures (‘i.e.", TOWL, :
Developmental Sentence Scdring System). Their results indicated a correlation of .85
betweén TWW and teacher holistic ratings, and a correlation ‘of .84 between TWC and
 teacher holisfic rvatings.' The correlations between the TOWL and the c&ﬁcﬁlum based
measures were also strong, with a correlation of .66 for‘T“‘v’W, aﬁd .92 for TWC.

Correlations between the curriculum based measures and the Developmental Sentence



Scoﬁng System were not as strong, with correlations of .51 for TWW and _.52 for TWC
“(Marston). | | |

More recently, Gansle, VanDerHeyden, Noell, Resetar, and Williams (2006):
examined the technical adeqnacy of previously studied curriculum-based measures in
writing. Resu1ts supported previous ﬁndings, showing moderate correlations oetween the
- Total Language score on the Stanford-9 Achievement Test and several traditional |
curriculum-based measures for elementary school students, including TWW (r = 34)’
TWC (r =.38), and CWS (r = .43). Additionally, technical adequacy data on less
frequently studied variables also were presented, -supportingthe validity of these
measures, including words in complete sentences (r = -41), correct punctuation (r=.39),
‘correct capitalization (r=.28), and complete sentences (r =.36). Further studies have
'bveen completed vvllich ‘explOred the discriminativ'e validity (e.g., Parker, Tindal; &
Hasbrouk, 1 991; Watkinson & Lee, 1992) in additionto criterion-related validity (e.g.,.
Espm, Scierka, Skare, & Halverson, 1999) of CBM in the areavof writing. Several
researchers have examined the validity of using curriculum-based measures with
secondary school students (Tindal & Parker, 1989a; Watkinson & Lee; Espinet al.). . | v
Results have shown that traditional measures, such as TWW and TWC, are not as strong
of predictors of writing performance for students in secondary grades as for elementary
school students, and productibn-independent measures, which focus on accuracy as
opposed to fluency, are oﬂen cited as being better predictors for secondary students
(Malecki & Jewell, 2003; Tindal &4‘Parker; Watkinson & Lee). Tindal and Parker |
demonstrated that percentage of correct word sequences, percentage of correctly spelled

words, and mean length of correct word sequences were more highly related to teacher



holistic ratings of student writing performance than their production-dependent
counterparts for middle school students. These studies are described in detail in the
following sections.

‘The reliability of CBM in writing was also examined, with positive results.
Results of initial studies indicated reliability estimates ranging from .42 to .91 for TWW,
46 to .81 for TWC, and .51 to .92 for CLS, using test-retest reliabilily (Marsten; 1989).
Using parallel form reliability, studies indicated reliability estimates for TWW ranging
from .42 to .96, with most estimates above .70. For TWC, indicated reliability estimates
ranged froril 41 to .95, and for CLS, reliability estimates ranged from .49 to .96. For all
three measures, interrater scoring was very high (Marsten). |

Using Curriculum-Based Measures to Diﬁ”erentiate Between Students
‘ With and Without Disabilities

| Invor-de,_r to examine its discriminative 'validity, researchers have explored the
possibility of using CBM in writing to diﬁ'erentiete between students with disabilities and
| students without disabilities, including high- and low-achieving general education
students, and non-disabled stlidents in remedial programs. Tradilional identification
procedures (e.g., commercial nationally norm-referenced lests) have not’been consistently
reliable in distingilishing betweeii different educational greups (Shinn & Marston, 1985);
however, studies have shown that curriculum-based measures reliably differentiate
between students in different educational groups in‘the areas of reading (e.g., Shinn &
Marston), math (e.g., Shinn & Marston), written expression (e.g., Watkinson & Lee,
1992, Tindal & Parker, 1989a), and spelling (e.g., Shinn & Marston). Shinn and Bamonto
(1998) indicate that interest in curriculum-based measures “exploded in the mid-1980s”

due to a decrease in the confidence of the test-and-place model using nationally norm-
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referenced tests (p.3) as well as an increased interest in alternative assessment practices.
This ability to distinguish between groupsv of students supports the use of curriculum-
based mea$ures for the purpose of Special education‘ screening and eligibility decision-
making (Sh»inn‘& Marston; Fewster & MacMillarl, 2002); however, initial studies in the
area of written expression indicated that typical measures (e.g., TWW, TWC) may not be -
sensitive enough to differentiate between groups of generaleducatiorr students reliably as
reading or spelling measures (Shinn et al., 1986). More recent research, hoWever,‘ has
.demonstrated that alternate CBM writing measures could diﬁerentiate between' grouos of
B students reliably (Parker et al., 1991; Watkmson & Lee, 1992) |
Two of the first studies to compare the performance of groups of students‘
| ‘exammed CBM in the areas of reading, spelling, and written expression (Shinn &
Marston, 1985 ; Shinn et al., 1986). Results of hoth of these studies 'indieated that the
E typically used CBM in writing (e.g., TWW, TWC) did not reliably differentiate betWeerr
groups of students; however results sﬁpported the use of writing CBM to distinguish
- students w1th disabilities from non-disabled peers. Shinn and Marston compared the
. wrltmg performance of students in fourth through sixth grades who were in the general
educatlon population, received Chapter 1 services, or who had an educatlonal diagnosis
of mildly handlcapped Students completed CBM in the areas of reading, spelling, math,
and written expression. In the area of written expression, students were givena story
, starter and 3 minutes to write, and the passages were scored for TWC. In all grades, the
performance of the students with mild handicaps was significantly diﬁ'erent from the
‘ students invthe other two groups in all areas of CBM. For students in grade 4, all t_hree

- groups were significantly different from each other on the writing measure; however, for
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students in grades 5 and 6, Chapter 1 students and general education students did not
show any differences m performance from one another. This study is notable because it
“showed that CBM reliably differentiates between students receiving Chapter l‘services
and those students in spec'ialeducation,‘ as traditional identification procedures (i.e.v, test
and pléce model) have not been able to reliably differentiate between these groups (Shinn
- & Marston). In eevsil‘nilar study, Shinn et al. included weekly pfogress monitoring for five
weeks in the areas of reading, spelling, and written expression in addition to using CBM
to dii‘f'erentiate between students with and without disabilities. They addressed the |
folioWing research questions: (‘1) Do students receiving "leanlling_disabiiity services ' .
perform mere_ poorly on a'Verage than low-achieving student‘s,. (2), De students receiving
learning disability services show less acade_mic gain over a »ﬁve-vweek period‘than lovw-‘ )
echieving students, aﬁd (3)Is ‘therate of learning lese for students reeeiQing learﬁing .
disability services than for low-aehieﬁng students? Dependent measures inclucied, in
reading, number of words read correctly (WRC) and number ef words read incorrectly; in -
spelling, number of woras spelled correctly and number of correct letter sequences
(CLS); and in w:itteﬁ expression, TWW and TWC. First, an analysis of statistically -
signiﬁeant differences between the groﬁps on each of the measures was condueted.
Results indicefged that reading and spelling measufes consistently demonstrated a high
relationship with the students’ group memberéhip; The written expression measures,
however, did not support the differentiation betWeen the groups. They appeared “less
reliable in differentiating students in learning disability programs and those whe are low
achieving” (Shinn et al., p. 549). Second, a week-by-week eomparison was made -

between the groups on each of the measures to determine if the students with learning
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disabilities showed fewer gains over the five-week period. Results indicated slopes of
improvement in the areas of reading and spelling were not signiﬁcantly different between v
the groups of students, and in the area of wntten expression, the group of students with
learning dlsabrhtles showed more gains in written expression than the low achievmg
group. The results of these studies did support the use of CBM in the areas of reading and
spclling to diﬁ'erentiate between groups of students. Nonetheless,' in terms of using CBM j

-in the area of writing, results were less promising; and-indicated that further research was
needed. - | | | | |

Parkeret al. (1991) expanded on the existing CBM wntlng research by exploring‘
the su1tab111ty of usmg the six 1mt1ally-stud1ed measures for the purposes of spec1al
educatlon screemng ‘and e11g1b111ty dec1smns through two separate research studies with
students in grades 2 through 5 and grades 6,8,and 1 1. These studles were des1gned to

| build upon previous research and correct- several lirnitations of those studies, including
~small samples-on which distriblitions were based, lack of research on the sensitivity of

- the measures around and at the cut-oﬂ' scores; reliability calculated \Nlthm, rather than |
across, grade lev‘e],v and limited research regarding teachers’ holistic ratings of student

“writing. The objective variables explored included TWW, TWC, correct word sequences
(CWS), percentage of correctly spelled words (%TWC), and percentage of correct word
sequences (%CWS). Additionally, each passage was rated holistically. Five descriptive
analyses were completed, including comparing mean scores across grades and frorn fall
to winter within a school year, producing histograms to describe score distributions,

- comparing percentile ranks for correct word sequences and percentage of correct word

| scquenccs, placing standard error of measurement bands on the percentile graphs for
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grade 5, and correlating the five countable indices with teachers’ holistic ratings of -
Writing quality.

Parker et al. indicated that there were five major ﬁndings. First, based on mean
score increases across grade 1evels, all five indices (i.e., TWW, TWC, CWS, %TWC,
- %CWS) éppeared suitable to make eligibility and screening decisions. Second, analysis
- based on grade-level histogrnms suggested that at certain grade levels, some indices were
less suitable than others. Only the %TWC was suitable at gr'ade 2, and at grade 3, only
%TWC and %CWS. At grade 4, %TWC, %CWS, and TWW appeared to be suitable. The
remaining indices were deemed unsuitable “beeauseﬁ of positive skevimess or elustering of
the scores et the low end of the scale” (Parker et al.; p.13). vThjrd, findings ‘frem analyses
of percentile line graphs indicated that only %TWC and %CWS were suitable for |
sereening-eligibility decisions. The fourth major finding of the studies indicated that
neither'CWS or %CWS could distinguish Well between percentile ranks near the bottorn | |
»of the score scale, as they could not distinguish between a 30-percentile point spread
(CWS) or ; 20-percentile point spread (%CWS). The final major ﬁnding of the studies
was related to the agreement between the countahle indices and the teacher holistic |
ratings of the writings. These agreements 'cenﬁrm both the vaiidity of CWS, and the
weakness of TWW, which is in accordance with findings from previous studies (e.g., -
: Tindal & Parker, 1989a)‘. Overall, Parker et al. recommend the %TWC when making
screening-eligibility decisions; however, they indicate it has oniy been proved to be v
| ) ‘moderately effective due to the range of uncertainty at thebottom of the percentile ranks. ,‘
Watkinson and Lee (1992) expanded’ on thelirnited research conductedk with

students in middle school by examining differences on writing CBM with students with
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learning disabilities in the area of written expression and students without learning
disabilities. Writing probes were administered to approximately 600 sixth through eighth
grade students dnring their ianguage arts classes. Students were provided with story
starters and given one minute to think‘and three minutes to write. The measures collected
included TWW, legible words (Leg: identiﬁeble letters, must approximate known words),“
TWC, CWS, incorrect word bsequences (IWS), percentage of legible words (%Leg),
%TWC, and %CWS. Statistically significant differences between tbe groups were found
b‘etween both production-dependent measures (i.e., CWS, IWS) and production-
independent measures (i.e., %Leg,v %TWC, and %CWS). All measures were determined
to demonstrate diﬁ'erene_es_ between students w1th learning disabilities and students
R | ‘without learnmg disabilities, with theexception of TWW, Leg., and TWC. Statistically '
signiﬁcant differences between groups existed for all of the production-independent . .
measures (ie., %Legv., %TWC, ‘and %CWS), and fer two ‘production-dependent measures
(i.e., CWS and IWS). This 'stndy was one of the first to include alternate measures (i.€.,
production-independent measures). Results i_ndicated that typically-used metrics, TWW :
‘and TWC, may not be adequate CBM measures in writ-ing and production-independent
measures ‘may be more appropriate measnres, indicating the need for further research to’
determine the' abillityvof production-independent measures to discriminate between groups
of students and to reflect student progress over time.

In addition to exarnining the ability of CBM to differentiate between groups of
stndents, a number of studies have examined the comparison between CBM and teachers’
' perceptiens and ratings of student performance. In one such study, Tindal and Parker

(1989a) included a oomparisen of CBM to teachers’rbolistic ratings of student
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performance. Specifically, they examined the relationship between middle-school
students’ performance on CBM in Writing in order to determine the relation to teachers’
holistic ratings of the students’ writing products. The performance of students in special

educatién and studénts in remedial programs were compared. The objective measures
collected included TWW, Leg., TWC, CWS, mean length of corfect word sequences
(I\IILCWS), %Leg., %TWC, and %CWS. The subjectiver measures included holistic
judgménts made by the studénts’ teachers regarding the communicative effectiveness of
the Writing, which was based on a 7-point Likert scale. Results indicated highly
| statistbically significant differences between the groups with the holistic ratings.
Additionally, oﬂ the obj’ecti\"e measures (ie., the three production-independent Vindices of v
%CWS, %TWC, and MLCWS), there were also statistically significant diﬁ"eren(:es
‘between the; groups of students. No statistically significant diﬂ'erénces were found on the
production-dependent counterparts (e.g., TWW, Leg.) to those measures between the two
groups of students. In other words, the production-independent méasures, which were
computed as ratios (e.g., %CWS), were highly related to the teachefs’ holistic ratings,
while the production-dependent variables (e.g., TWW) were weakly related to the
teachers’ holistic ratings. | |

Fewster and MacMillan (2002) sought to find evidehce to support the validity of
using CBM in the schools by using teachers’ future courég grades and placement
decisions. They tracked the performance of students in grades 2 through 7 over three
‘years in ofder to determine if CBM scores in reading and writing can reliably predict
futuré academic outcomes in English and social studies classes, as well as future

placement in special education, learning assistance, general education, and honors
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classes. In the area of reading, words read correctly (WRC) was counted, and in the area .
- of written expression, TWC were counted. Results of the study indicated statistically
_significant positive correlations between the elementary CBM scores in reading and

_writing, and secondary school English and social studies grades Overall, WRC was -

i correlated more highly with the grades than TWC. Correlations were highest in grade 8,

and decreased gradually over time. In addition to correlations, a d1scr1m1nat1ve analys1s
'Was completed in order to examine the ability of'a combination of CBM scores to
d1fferent1ate between students class1ﬁed in program placement groups. Results from th1s
analys1s 1nd1cated that “there were reliable separat1on of the four program groups using
both CBM measures” (F ewster & MacM1llan, p- 153). All differences between groups
were statist1cally s1gmﬁcant at the .05 level, with the exception of the d1tferent1at10n S
‘between the spec1al educat1on and the remed1al support groups In addition to
: corroboratmg preV1ous research which supports usmg CBM to predict membership in
. spec1a1 educat1on and remedial groups this study demonstrates the ut111ty of usmg CBM
to predict membership in honors classes as well.

Overall, the research supports the use of CBM to predict performance in school -
- curricula, including group membership (e.g., special education, Chapter 1, general
educatiom bhonors classes) (e.g., Shinn & Marston, 1985; Watkinson & Lee, 1992). ln the -
- area of written expression, however, results of initial studies did not always indicate the} |
| ability to diﬁerentiate between groups (e.g., Shinn et al., 1986). The initial studies used - |
the most basic writing measures (e.g., TWC, TWW); however, when more “advanced”
production-independent CBM writing measures were introduced (e.g., %CWS, %TWC),

the validity of these measures to differentiate between groups was determined. In
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addition to demonstrating that CBM could reliably differentiate betweeﬁ groups of
students, results ef studies demonstrated that CBM in the area of writing related cl_esely
to teacher ratings of student performance, both through_ holistic rat‘ings of Writing and
semester grades.
Using Curriculurﬁ-Based Measures with Secondary Students ‘.
The literature regardjng the use‘of CBM with secondary students is lnmted, ehd
~more research with this populatioh of students is needed. Results of sfudies by Tindal,
Parker, and colleagues using CBM in Writing with secondary students have indicated that
- measures wWhich were proVen to be valid at the elementary level may“n'ot be appropﬁate ‘,
for Secondary level studegts (e.g., 'findal & Parker, 1989b). Citil‘lg.theuincreasing |
. complexity ef wrrtmg asa pbssible reaeon for the inadequacy of the “‘sirnp_‘le” production- '
dependenf CBM in writing’u‘sed af the elementary ievel,‘ Such as TWW,V TWC, and
number of characters wﬁtten, Espin et al (1999) explored the criterion-related validity Qf
‘seven different indicators for predicting secondary studenﬁ’ writing proﬁciehcy.
| Additionally, they explored the possibility that_e combination of measures may be a
better predictor than a sihgle measure for predicting sfudent performance. The indicaters :
’ ex_amined.ihc‘lﬁded TWW, number éf characters written, number of cheractefs per wofd,
~ number of sentences written, TWC, CWS?‘ and MLCWS. A correlational analysis was
cempleted with these variables, using the standard scores of the language subtest of the
California Achievemenf Teet (CAT: CTB/McGraw-Hill, 1985), students’ first aﬁd second
semester English grades, independent vrating.s of the students’ writing samples, ‘and the
: students’ greup placement (j.e., LD, basic English, regular English, enriched English) as

dependent variables.
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Correlational analysis revealed that the number of sentences and number of
‘ cMmters per wqrd were most strongly and consistently correlated with the writing
perforrhan(:e megsuies. Number of CWS and MLCWS also consistently cofrelatéd w1th
the writing ‘pérformanée measures, with many of the correlations being statistically
sigﬁiﬁcant. Interestingly, the measures most often used at_.the eiementary level, TWW
and TWC, were obsefved to have the weakest correlation wifh the writing pe‘rformance
measﬁfes. A stepwise multiple régression revealed that a cOmbination of variables may
~ be a better predictor of student perfbrmance in writing than any single variable. Thfeé
variables, characters pér word, ﬁumber of sentences, and MLCWS, accounied for 38l% of
all variance of the Language Tétal score on the CAT. Overé]l, the corfclatibnal results of
- this sfudy indi'cate’)that two measures,_ number of senteliceé and chafacters per word, are
- potentially more adequate predictors of student wrltmg pérformance at the séconda.ry
“level thAn traditional writiﬁg CBM (e.g., TWW). ’I'hé resultsvof the regressioﬁ a’nﬁlysi§
~ supported the hyb(;thesis’that a combi’nafioﬁ of variables Would be beﬁer than any single
p’rédictor_. T'Bree vériabies, characters per ‘word, number of sentence's, and MLCWS may
‘be better predicfors of student wntmg perfonnanée when used in combination than any
measure used aldné.

.‘ A follow-up study by Espin et al. (2000) sought to further extend the réséarch ’
conducted at the secondal_'yv level. Their study éxamined thtee different issues: the |
rreliability and validity of the quantitative indicators, the effects of the‘type of writing and
sample duratidn on reliability and validity, and whether a combination of meaéures would

be a better indicator of‘studentiwriting performance than a single measure. Thé predictor

vai'iables vexamined in this study included TWW, TWC, words spelled incorrectly (TWI),
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total nuinber of characters written, sentences written, characters per words, words per
sentence, CWS, correci word sequences minus incoi'rect word,sequences (CWS-IWS),
and MLCWS. Correlation cqeﬂicients were determined by computing the correlation -

| between each CBM measure and the teacher’s ratihg of the student’s writing proficiency.
The corr¢lations all proved to be moderate with the exception of CWS-IWS; which had
inoderately strong correlations. This pattern was consistent when comparing thé CBM
measures to the d_isirict writing test. When looking at a combination of ineasmeé, noloth‘er '
variable added to the stréngth of the piedictive validity beyond CWS-IWS. These results -

do not neces'sarily support previoiis findings bby' Espin et al. (1 999), excépt to iietermine “
that traditiorial CBM measures used With elementary aged students in the aréa of“(iitiiig
do not abpéar to be adéqtiaie w1th secondary students;

Weissenbuigér and Espin (2005) studied the technical adequacy 6f CBMin

writing across three différeht gracjie‘ levels, fourth, eigiith; and tenth gi'ades. CBM |

“ ‘exaniined included TWW, CWS, and CWS-IWS. Measureé §vere taken for three different - |
durations: 3, 5, and 10 minute@ Alternate form reliability was examinﬁd, as well as
criterion-related validity to a state standards test (i.e., Wisconsin Knowledge and Concept
Examinations). Results indicated that at all gréde levels, CWS and CWS-IWS had |
stronger criterion-related validity than TWW, and at allv grade ‘levvels, CWS-IWS was the
strongest predictor of performance. Results also indicated that th¢ techliical adequacy of
CBM in written expression decreases with age, but this ﬁnding was lesé pronbunced for
the more complex measure of CWS-IWS. Finally, daté showed decreasing alternate form

~ reliability coefficients with shorter sample lengths for older students.
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A recent study i)y Espin et al. (2008) examined the predictive validity of .CBM in
| writing to ‘a staIe standards test for high school students. This study was uﬁique in that it
examined CBM with high school students, and most previous studies with secondary
level students were conducted with middle school students. The results of this study
indicate that the measures that had the strongest validity and reliability coefficients were
| CWS-IWS and CWS (in eomparison to TWW and TWC). Additionall&, this study
examined cﬁrriculum based ineasures iyrit_ten for four different durations (ie., 3,5, 7, and |
10 minutes). Similar to the Weissenburger and Espin (2005) study, results indiceted that
alternate form reliability ihcreased steadily with writi‘ng‘ time up to seven minﬁtes, with
.strongest coefficients fouhd for 7 and 10 minute w'riﬁng probes, but with little diﬁ'erence
between these twe.’ | | - |

o In sumrhar'y, the research completed at the secohdary l_evel indicates that measures
: used at the elementafy» levél may not be appropriate for use with secondary students, and
using multiple- measures may be a better predictor of sfudenf performance. Results ﬁoni
' studies condueted With éeeondary students have produced some conflicting res_ults,
pointing toa need. for future research in this area. Specifically, the variables which ﬁeed
‘to be examined further with this population of studenfs include number of seﬁtences;
cM&terS per words, MLCWS and CWS-IWS. Additionally, at the secondary level,
longer dufation of writing smnples may produce increased'feliability and validity of the
measures. | |

Alterriate Methods for Evaluating Writing with Curriculum-Based Measures
A small number of research studies have examined alternative CBM in writing,

~ including previously discussed studies by Tindal and Parker ( 1989a), Watkinson and vLee
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(1992), and Espin et al. (1999). Gansle et al. (2002) sought to expand on the existing
research base on CBM in writing by comparing a wide range of variables to criterion |
variables, including standardized tests and teacher ranking of studcnt writing in order to
aséess the validity of these measures. Predictcr variables examined inclutled TWW, parts
of_ speech (i.e., nouns, verbs, and adjectives), long words, TWC, total punctua'tio‘n marks,
correct p\inctuation marks, correct capitalization, complete sentences, CWS, sentence
fragments, simple sentences, and a number of computer-scored variables (i.e., MS Word
Flesch Readirig Ease, MS Word F lesch-Kincaid Grade l,evel, WP bF lesch-Kincaid Grade
Level, WP Senteiice Complxity, and WP Vocabulary Complexity). ThlS study was the
first to examirie many of these variables, including parts of speech, total puﬂctuatibn
marks, correct punctuation marks, correct capitalization, complete sentences, sentence

- fragments, Simple sentences, and the coinputer-scored variables. In addition to
calculating correlations between each of the predictor variables and the criterion
variables, the researchers calculated _interscorer reliability, alternate forms reliability, and
multiple regressions for each of the criterion variables.

Pai'ticipants included 179 third and fourth grade students who completed two 3- |
minute wntmg probes on two consecutive days. Interscorer reliability was calculated, and
all but four variables were above .80. The four variables which fell below had agreerrients
between .71 and .80 and included complete sentences, words in complete sentences,
sentence fragments, and simple sentences. vDespite loWer agreements, these variables
were still includcd in the analyses due to the exploratory nature of the‘study.v Pearson
correlations were calculated between the criterion measures and the CBM in writing.

With the Iowa Test of Basic Skills (ITBS) Language Usage score, the statistically
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significant correlations were found with correct punctuation marks (r =.36), words n
complete sentences (r =.34), CWS (r =.36), and simple sentences (r =.32). For the Total
Subscale score of the ITBS, statistically signiﬁcant correlations were found with long
. words (r=233), total‘punctuation marks (r =.43), correct punctuation marks (r =.44),
.words in complete sentences (r= 34) CWS (r=.43), and simple sentences (r = 38) For
the Louisiana Educat10na1 Assessment Program (LEAP) write competently subscale
statlstlcally s_1gmﬁcant correlations were found with number of verbs (r =.33), TWC (r
=.29), and CWS (r =.28). For the LEAP conventions of language subscale, a statistically
significant ”correlation was 'fonnd'only with CWS (r =.41). In order to further examine the
relationship between variables and criterion test scores, a series of stepwise forward
multiple-regression analyses were carried out. For third graders,the variables entering the
regression equation for the LEAP language usage subscale included CWS, verbs, and
correct punctuation marks. The variables entering the equatiOn for the ’LEAP language
total»score included correct punctuation marks, CWS, and long »s'ords. For the fourth
graders, the variables entering the equation for the LEAP write competently scale :
included verbs and the WP vocabulary complex1ty score. For the use of conventions
| subscale, the variables mcluded CWS TWW, and nouns. When examining the
correlations with teacher rankmgs of student wr1t1ng, the variables s1gn1ficant1y related
included CWS, TWW, and correct punctuation marks. :
The results of this study present a number of interesting and irnportant findings
that point to the need for fisture research in this area. Based on correlations with criterion
test scores as well as teacher rankings, two new variables presented thernselves as

possible choices as an index of writing skill, including correct punctuation marks and
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words in complete sentences. In addition, results supported the validity of CWS as a
CBM writing measure. Future research/should ¢xamine these variables more closely, and
should develop procedures to quickly train scorers to scére words in complete sentencés
rhore reliably. The results of this study also support previous fés_eérch that demonstrates
that TWW may not be the best predictor of writing skill. Because this study was the'ﬁrst ‘
té examine many of the variables, the social validity of these méasui‘es re’ciuifes
replication.
| Rationale for the Current Study
An obvious strength of CBM is its cost effectiveness to school districfs. Asa
formative évaluation tool, CBM is relatively inexpensive to reproduce, requires minimal
ddnlinistration time, can be given ﬁecjuently to assess student progress over shdrt peﬁéds
of time, and is sensitive to s‘mallvimpr‘ovements in student pérfbnnancé. Effective
educators need f"orin’ative e‘yaluation tools fo guide their decisioﬁ makmg when designing
instruction. Over the past 20 years, much of the CBM research has been conducted in the | :
| areés of reading and math, whereas very little has focused on Wtiting (Gansle et al., 2002;
Jewell & Malecki, 2005). This may be due, 1n part, to the compléxity of the construct of
| writing. Since the development of CBM, researchers have been making gains 1n the area
of writing CBM, including thev‘developnient of new measurés such as production—
independent measures (e.g., %CWS, %TWC) (e.g;, Parker f:t,al., 1 99‘1). Despite these
- gains, CBM in writing continues to be the least reséa'rchéd area of CBM (Gansle et al.).
Gansle et al. provided the field witha seminal study that has not been replicated to date.
~ In order t§ assess thé validity of the measures that appeared to be promising in terms df |

written expression, the measures must be examined more closely, which this study does.
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The cn-J,rrent‘ ‘Vstuciy replicated and e);:tendedv fhe work of Gansle and colleagues, usmg a
éubétantially lafger samplé of paniéipants in order to ﬁJﬁher e’xtend the research in the
~area of CBM in wrltmg ' :
o The pa;'ticipating scho,oll district has evaluated the practical uﬁlity of CBM in
reading by 'emmg the relationship Befwéen CBM in reading and students’ |
' i ‘performance on the Mi¢hjgaﬁ Eduéational Assessment Pfograxn’s (MEAP) fourth grade
~ reading assessment (McGlinchey & HlXSOIl, 2004). The séhool diStriét was pleased with
the degree to which ‘CBM reading probé;s predicted- later perform‘a‘nc‘év on the MEAP and
has begun usmg CBMvreadiﬁg probeg és_a formétive ‘evaluation mcas'ui‘e. in it‘:s;K-6
schools Tﬁe pavt:'ticipatin'g scﬁdél disfﬁct Qanfed to evaluate the praétiéal utilit& and 3
predict,ivve'validivty of‘CBM- in the aréa of @ritiné.RésUlts may be ‘u‘_sed t6 employ CBM |
"writilv‘lg'mez;lsures to scfeen students more ﬁéq}léntly in order to identify those students in
need of more inte_nsjve, intervehtion. The séh(;ol district fequested o>m" aséistance m this
e‘valuétior) process and wé were intérested in providing. such aséi'stanci: fof two main
‘Teasons. First, -this eValuation procéég cdﬁld inipfdve the school district’s qapacity to
imbrové st'udefnts’n Written‘ expfessién_ ina pyroa‘ct‘ive,ana prevéritaﬁvc manner. Secc;nd,
“ data concerning the utility of wfitinglCﬁM that are cqllected by the school distﬁét may
extend the current base of researéh in the area, and may vbe a topic of interest tb many '

.other researchers, as well as school staff. - |
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CHAPTERII
METHOD

Participants
Part1c1pants in this study 1nc1uded 700 fourth grade students in a large urban
. ,school d1str1ct ina M1dwestern c1ty located w1th1n a North Central state in the Umted
States All 14 elementary schools within the school district participated in the study. All
students in the fourth grade at the elementary schools part1c1pated in the study if they
‘were present when the writing probe was administered. Three hundred fifty ﬁve (50 7%) -
students were female and 345 (49.3%), students were rnale. ‘vThree hundred sixty o_ne :
(51.6%) students were African American, 274 (39.1%) Were Caucasian, 45 (6.4%) were
Hlspamc and for 20 students (2 9%) ethmc1ty mformation was unava1lable Four hundred

| ﬁﬂy six (65. 1%) of the part1c1pants were 1dent1ﬁed as bemg econom1cally d1sadvantaged

‘v ~ (ie., rece1ved ﬁ'ee or reduced lunch) 7
For the purpose of thlS study, the primary 1nvest1gator requested arclnval data
ﬁom the school district in order to extend the research in the area of CBM in wrltmg,
‘ well as provide the bschool district w1th useful mformatlon concernlng the use of writing
 CBM probes as formatiye.evaluation too]s; Archival data requested included information
regarding students in the fourth grade_fduring the 200_2-200_3 school year, including the |
students’ perforrnance on the Michigan Educational Assessment Program (MEAP) -

Enghsh Language Arts (ELA) assessments admlmstered in February 2003 and October :

o 2005 their performance on the Iowa Test of Basw Skills (ITBS) Readmg assessment -

| admlmstered in April 2005, and copies of the CBM wrrtmg probes administered durmg

the spring of 2003.
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 Scorers _

One indlvidual with a specialist degree in education in school psychology, three
individuals with a master’s degree in speech pathology, and one indlvidual witha
bachelor s degree in educatlon, who are a.ll employed full-time w1th1n publ1c school
districts, scored the wrrtmg probes

Independent Varzables B
Th1s study exammed the relationship between the CBM in writing and two
~ standardized assessments v.(1\.e., MEAP, ITBS). To ﬁthher explore variables that mlght
~have a stronger predictive relationship than TWW, nineteen independent,variables were
-calculated for each writing probe Independent variables were ‘chosen based on measures
sed in prev1ous research (Gansle et al. 2002). This study used the same definitions

employed by prev1ous researchers (Shmn, 1989 Gansle et al ). The deﬁn1t1ons are as

- follows:

Total Words Written

The total number of words wrrtten during the 3-minute period were recorded
including words spelled mcorrectly Numbers that were not spelled out were not counted
as words (Shrnn, 1989).
Total Words Correct

The total number of words spelled correctly on each probe were counted Fora |
word to be mcluded, it was not necessary that it be spelled correctly in context. If the

word was spelled correctly in isolation, it was included (Shinn, 1989).
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Parts of Speech

The total number of nouns, verbs, and adjéctives written were recorded for each
writing probe. Those parts of speech were defined based on Howell and Memering
(1993), | | -
Long Words

The total number of words on each probe that were spelled corréctly and
contained eight or more letters were counted. |
Punctuation Marks

The total nurhber of punctuation marks were couﬁted, regardless of whether or not
they were used correctly. When a set of double 'qﬁotation marks were used (e.g., “I like |
it™), tWo punctuation marks were countéd. |
Correct Punctuation Marks

Punctuation marks that were appliéd correctly were counted. “If a punctuation' :
- mark appeared in the ‘passage,Aa ‘d‘etermination was made whether it was in the correct
loéation in the ééntence (e.g., a period, question mark, or exclamatién mark appeared at
the end of the sentence, and after a subject/verb combination) and whether it was a
appfopriate' for that sentence in that location (e.g., a qﬁestion mark followed a question
word such as ‘what’ or ‘how’)” (Gansle et al., 2002, p. 482).
Correct Capitalization _

Correct uses of cépital letters were counted. This included words at the beginning
ofa sentence, proper nouns, and proper nouns within quotation marks (Gansle et al.,

2002).
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Correct Word Sequences
Correct word sequences were counted according to Shinn’s (1989) deﬁnitlon:
“Count as a word sequence the joining of two words together that are spelled correctly
~and are grammatically -correc 7 (p. 241). Each two-word sequence was considered 1n -

- isolation. If two words in _sequence could becorrect as written in the cOntext of any
. “se‘ntence they were counted asa correct word Sequence. For example “He go to the ’

~ store” was oounted as three correct word 'sequences. He-go: mcorrect go-to correct l to-

‘ the correct 2 the-store correct 3 Punctuat1on was not con31dered in the correct word
sequence count. Incorrect word sequences were also counted, usmg the same deﬁmtron as |
- above. In add1t1on, three var1ables der1ved from these measures were calculated o
mcludmg correct mmus mcorrect word sequences (CWS-IWS), vpercentage of correct
‘ ‘word sequences (%CWS) and percentage of mcorrect word sequences (%IWS)
, Complete Sentences PR | | | |

Complete sentences were counted using the rules outhned n Gansle et al. (2002) N

It was required that they (a) start with a capltal letter, (b) have a recogmzable subject (c)

| ,have a verb and (d) have endlng punctuat1on
Words in Complete Sentences . » |
': The total number of WOrds inall sentences that are countedas cornplete were \'
“counted. Percentage of 'words in complete sentenc_es was also calculated_ ‘
| ‘Fragments .
Sentence ﬁ'agments were counted based on the definition by Howell and

_ Memerlng (1993, p 76) “A sentence ﬁ'agment is incomplete. Part of the sentence is

missing.”
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Simple Sentences

Simple sentences were counted according to the definition found in Howell and
Memering (1993): “A simple .sentenceis one independent clause. .. Each cOntains only l
~ one subject and one main Verb’i (p.73). Only sentences that were counted as complete
_sentences as defined above could be scored as siniple sentences.
E Not Simple Sentences-
~ Not s1mp1e sentences were counted based on deﬁmtions for compound, complexl
| and compound complete sentences found in Howell & Memermg (1993) “A compound
- sentence contains at least two mdependent clauses but no dependent clauses” (p 73). “A
, complex sentence contains one independent clause and at least one dependent clause” (p-
| ,74) “A compound—complex sentence contams two (or-more) mdependent clauses and one
3 (or more) dependent clauses” (p 74) | |
Dependent Varzables
l Mzchzgan Ealucatzonal Assessment Program .

“In M1ch1gan, students are reqmred to take the Mlchrgan Educational Assessment '
Program (MEAP), or an alternate test, at various points 1nthe1r educational career,
‘ »as.sessing several 'different academic.domains. The MEAP 1s a criterion-referenced te'sting
program initiated By the State of Michigan during the 1969-1970 school year for the
- purpose of determining‘wllat students can do in comparison to the standards set by the
* State Board of Education. During the 2002-2003 and the 2005-2006 school year, students
m the fourth and seventhlgrades mspectively, iévere required to take a'Language Arts | |
'portion of the assessment, including both a reading'vand a writing section. The Writing“ h

'score was based upon two writing samples, ‘writing from knowledge and experience, for
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which students wé,fe given a theme to write about, and writing in response to reading, for |
. which students first read a passage and then wrote answers to speciﬁc questions
v‘ ‘regardmg the passage The total ELA score was based on a combination of the students
performance on the reading and writing pomons of the MEAP. F or the. ed1t10n of the |
MEAP administered during.the 200272003 and 2005-2006 sch001 years, there were four | .
levels of scores on the yvriting and ELAportions (i.e ‘Level 1,or “exceeded standar'ds;”
Level 2 or “met standards,”  Level 3, or “basic performance and Level 4, apprentlce”)
Students who achleved a level Lor level 2 were considered to have passed” the MEAP
Both the wrltmg assessment and the ELA assessment 'scores were mcluded as dependent

measures in this study.
Imt:a‘ T est of Basic Skills |
| ‘The onva Test of B‘va‘sic Sk‘il'ls’(ITBS) is~a’standardized, norrn-referenced
5 aSSessment initially developed at. The Uni\rersityvof Iot,&a College of Education(2007).'
The assessrnents are designed to prov_ide_ achievement scores to monitor a student’s |
progress from year to year. The ITBS is used as an annual assessment of all students in
Iowa, but many other school districts acrosst_h_e country use this assessment to rnonitor
theirf students’ academic achievement. ‘The students in the current study took the reading

portion of the ITBS durmg the1r ﬁﬁh grade year, and the results from that assessment |

| - were used for the current study. The readmg pomon of the adrmnlstered ITBS included

the followmg subtests Vocabulary, Reading Comprehensmn, Spellmg, Cap1tahzat10n,

Punctuatlon, and Usage and Express1on.
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Time Vqriable‘s
For 21% of tﬁe ‘writing probes, the scorer recorded the time it took her to score
each hand—scored variable, using a';,har‘ld-held stopwatch or timer.
| | _ Procedures
* Probe Administration | | |
CBM Writing prbbes wévre‘administered at 1:4 eleméntafy schools, WMch included -
39 fourth grade classrooms, over.a périod of three w§éks in the spring of 2003, using .
‘st(v)ry starters that were approvéd by Curriculum speéiélists at thé 'schdol district. Within N
" two weeks of thé first adminiétra"cion,va second édministration With é_l_‘diﬁ'er,ent story o
~ starter was cbmplctt;,d ‘in 11 cléssrooms ‘in order to assess the stabiﬁty of the scdf_es overa -
- short period pf tlmeAll writing probes wéfe administered in wholg—clasSformat,' |
following ﬁrocedures QUtﬁhéd by Shinn (1989). o ‘ | | |
. Proéedural Ir_tteéﬁty N
B - Thit'“cy;nine cléssrodms pa‘rticipated‘in this study, and eleven were.adnﬁnistered
B the writing probé on two occaéions. Of those 50 adinjnistrétion sessions.,‘ IO (20%) weré
‘ asseﬁsedfor procedural iﬁtegrity of administration of the wrltmg probes by a trained
obser‘verv. In éll ten SeSsions assessed for procedural integrify, 100% of steps were R
completed correctlyf | |
‘ Sco‘re,r‘ T fdiﬁing )
‘Scoring instfuqtibns vfor each pfedictor yariable were deyelopéd and ’feﬁned by
Gansle et al. (2002). These scoring instructions w.e_re‘used w1th slight aiterétibns in
scoring procedures in the presént stﬁdy. In order to train écore_rs on each of the | predictorv . '

| variable definitions, as a group, the séorers reviewed each of the definitions, including 1
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examples, with the ﬁrst author. Scorers scored each of the variables using practice
writing probes and discussed the scoring deﬁnitions to explain discrepancies. Ai‘ter all
: scorers agreed that the .deﬁnitions were sufficiently clear, each se(_)'rer'received eepies of
five randon_lly selected practice writing prebes to compute each of the ineasures. When
completed,‘ the probes were scbred for r_eliability. On all nteasures that had less thandO% -
reliability, the definitions were again_re\iie_wed and practiced asa grbup with prectice
g writing prebes. »Folle‘wing' the second training session, scorers were provided with a
packet df 15 - 20 writing probes that they were to score independently for interscorer
| | reliability. Wben they were completed, theii" probes. were scored for accuracf. Tbe scorer

was then provided with a second packet of 15 — 20 probes to score independently. |

B - Scoring

All ptobes were independently seo‘red by»one’ of the three scorers. N inety-seve,n df
the probes (‘13.9v%) ‘were scored a second tiine by a secondindependent scorerto assess .
inter‘vscorer'reli‘ability'. | |
Analyses -

Multiple stepwise regiessions were .eo‘mpleted to determine the best predicters of
the dependent yariables (ie., MEAP wr1t1ng assessment, MEAP ELA essessme'nt; ITBS
Reading assessinent). A stepwise inethod (Afifi & Clark, i990) was used, which lis
l‘ appropriate for explqratory analyses and allewed for addmg Variables to tbe predicti\?e
eduation (Pedhazur, 1982). Stepwise regression starts with only the predicted variable,
after which the cdmputed F-to-enter is caleulated for each Varinble and the variables
‘entered (’)_ne‘at a time (Aﬁf‘iv & Clark). The F-to-enter is a measure of the statistical

association between each predictor and the criterion. After each step, the F-to-enter is‘.’
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recalculated for the residual variance in the criterion, and the predictor with the largest F
is entered. After each predictor has been added to the régression equation, all the
predictors already m the equation are reexamined to determine whether they should be
removed. A partial F test is perforﬁed‘on the predictor already m the equation that

~ produced the smallest increment in R2. If the predictor no longer satisfies the criteria for-
inclusion, it is removed from the equation. This process continues until no remaining
predictor’s F ratio is staﬁstically significant based on the probability value set as the

criterion to enter, which was p < .05 for these analyses.
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CHAPTER III
RESULTS
Preliminary Data Analyses .
. DeScriptive Statistics and Genéral iAssumptions of Analysés
| As a ﬁrst step in the data analyses, descr1pt1ve statistics were calculated on all
mdependent and dependent varlables to determine the mean, standard deviation, -

skewness and kurtosis. Please see Table 1 for the mean and standard dev1at10n for all

o ﬂmdependent vanables Data were checked for accuracy, hnearlty, normallty, and

homoscedastlclty. B1-var1ate scatterplots were exammed in order to assess,hnearlty. .
Normallty was assessed by exammmg b1-var1ate scatterplots as well as exammmg
~ variable statrstlcs for skewness and kurtosrs and by the Kolomogorov—Sm1rnov statistic.
HomOSCedastlcrty was also assessed by examining br-varlate scatterplots. Outhers-were
| identified uslng box plo_ts,‘and sdbsequently these outliers Were checked for accuracy. No s
c‘ases jwere dropped from the analyses due to data etror. | |
‘ Evaluations of normality led to transformation of several"rndependent and -
' dependent variables. A square root transformation was anplied to the following variables:
total words written (TWW), total words'correct (TWC) nouns, verbs, adjectives, correct -
’ word sequences (CWS), not-s1mple sentences ITBS in Readlng, and 2005 MEAP writing
assessment A logarrthm formula was used to transform punctuatron marks correct
punctuation marks, correct capltahzatron, completesentences, and incorrect word ,
 sequences (IWS). An inverse transformation formula was used to transform long words,

- fragments, and simple sentence's. A reflect and square root formula was used to transfonn
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%CWS and F%stSent. The_se transformations resulted in variables that appeared to be

more normally distributed, based on the skewness statistics. The variables that Were

normally distributed and did not require data transformations included words in eomplete

sentences, corr_ect .minus‘incor_rect word sequences (CWS;IWS), 2003 MEAP writing L
| assessment, 2003 MEAP ELA assessment. The completed t‘ranstrmations resulted in

: v‘ rn‘ohrmal distributionsnfoir each individnal variable; however, m‘ultivariate, normality Was .

not achieved across the data set, therefore, the transt'ormations were not snccessful. Based

on this information_, and the idea that regression formulas are robust to violatiOns of |

’, normality, it was decided that only the untranstbrrned data would be ntilized: for the |
. analyses.‘ B | | | |

~ Pearson Correlations Bétweeh Vari‘ablésr

Correlations between independént variables. Pearson 'correlations were run

between tlie independent variables in order to assess r_milticollinearity. Please see Table 2 ,
| ‘for’ these.sta_tisties. High correlations existed for TWW with TWC, nouns, verbs, and
| CWS; TWC with nouns, verbs, and CWS; CWS w1th nouns and verbs; and correct

‘__pu,n‘ctnation marks with punctuation marks and ‘complete sentences. High correlations :

. between these variables suggest that 1neach regression equation they may share a large
amount of conimon variance within the dependent i'ariable, and subsequently regression
equations that include highly correlated variables should ‘be internreted with caution due |
to expected instability of the results. After runmng the regressions, tolerance values were

~ examined in order to netter identify independent variabies most impacted 'by

multicollinearity. Across the 10 regression formula_s;‘ only three Variabies were identified
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as having teleraxlce values below 0.10: TWW, ‘TWC, and punctuation marks, and these
* were within the excluded variables in the regression equations. | |
Corfelations between independent vvariables‘ and MEAP assessments. Pearson
-~ correlations were calculated between each independent variable and MEAP assessment
scores (please see Table 3 for these statistics). Correlations were small to ’nmderale, and
the 2003 MEAP assessments had the highest correlatiqns with in’depehdent variables. F or
‘the 2005 MEAP wntmg assessrﬁent, correlations with indepenclent variablesranged from |
.09 (fragments) to -.32 (CWS-IWS). For the 2003 MEAP writing asseSSment, the |
corfelations fanged ﬁ'onl .14 (IWS)‘ to -.40 (words in complete sentences). Correlations . |
w1th the 2005 ELA assessmerlt ranged l‘rom .15 (IWS) to -.37 (words in complete
sentences), and correlations with bthe 2003 ELA assessment rang'ed ﬁ'em -.20 (long
werds) and .20 IWS) to 42 (CWS-IWS). For both the writing and ELA assessments in |
2005 and 2003, all vcorrelations} were negative, with the exceptions of ﬁagments and IWS.
This was expeeted, as the lowest MEAP score (i.e., 1) actually represents the hlghest
achievement. | | |
Cofrelations between indepéhdent variables and ITBS Reading assessment. -
Pearson correlations were calculated between each independent variable and the ITBS
score (please see Table 3 for these statistics). Correlations were positive, with the
exception of fragments an<l IWS, and ranged ﬁ'o‘mv -.16 (IWS) to .35 (punctuatien marks)
Reliability |
| Interscorer agreement. Mean agreement and standard deviation of agreement for

each variable are presented in 'Table 4. All variables have average interscorer reliability

scores above 80%. Ninety-seven probes (13.9%) were scored by a second scorer to assess
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" Mean, standard deviation, and alternate form reliability for independent variables.

15.46

Indepéndent Variable M | SD _ r
o | ~ (a=700) (0= 700) (n=199)
Total words writfen 3514 15.07 —
Total wordsrcorrectr " 32.12 . ‘ 14._98 .68 .
‘ Nouns | “ 1163 ' 5.04 | 60
Verbs 1063 525 50
 Adjectives 472 289 42
Long words 72 1.14 19
Punctuation marks 263 221 4
o Cdfrect puncmatioﬁ marks 246 | 2.16  ._,42
- Correct capitalization 3.91 2.92 43
Complete sentences '1.'69  148 53
Words in complete sentences 24.20 : 18.50 52
Simple sentencés 65 1 1.07 .40
Not-simple sentences - 1.06 94 47
Fragments 1.03 1.29 | 35
Correct wérd' sequences 27.92 - 14.00 - ;68 _:
Incorrgct word sequ'e’ﬁces 632 5.25 .60 :
Percentage correct word sequences 79.09 17.21 .54
Percentagé words in sentences 65,15 : 40.23 | :.41 |
Ct)rrect minus inéonect word Sequences | 21.59

.66
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'Pvearson correlations between independent variables (n=700).
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Cor

| CWSIWS  75%*

*p<.05 **p<0l.

J1**

A7

TWW TWC Long Nouns Verbs Ad  Tot  Cor
_ ' ) : Punc Punct Cap
TWC 98 -
Long RE L
Nouns 8w g7+ L
Verbs 87+ 86* 16* T2
Ad 0% 69%F . 08%  62%* ASHE .
Tounct  A45** 4B 23+ 5% v 33
CortPunct  .45%* pres 23 age 41w 33+ oger o
ComCap ~ .63%% .64%% 21%% GT%F SgWF 4OV Seve STRE
TotSent 44 46%+ 19%% 46 '.4‘3** ‘.32*?*- TT** 80** 59%*
) | | Wdésemb 64%% "66**" 26** 61%* 59 46*+ .59*# '61‘**’ - 58%*
CWS  gpv 96vr o7 gave g3 Gsee 4ske dge G1ee
Frag Cor 14w RIS 14v 1ge 21 01
S.Sent  .19%* 20+ 07 21%19% 6% 60 C61%F 43%x
N.SSent ~ 48%* S51%* ‘.23**' .49*%' A6Fr 33% Saee 57 A6*+
ws 24%% 07 23¢9 13wk 16v —1see 1Tee -2
%CWS 34+ A8+ 31vr 33 37w 5ee 3aee 3see e
%Wds  21%¢ D4ve Q0% 23 23+ 5 asee a7ee 30w
gare v ggee 53%% 4+t 56+
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Table 2 — Continued

Tot Wds CWS Frag S. N.S. IWS %CWS %Wds
Sent  Sent . Sent  Sent ' ,

WdsSent ~ .74** -

CWS A4** 66* -

Frag L3TH Lagee 09r .

,- S.Sent .77** 34%* ‘.16** S14¥
N.S.Sent .69**'].79** S1Ex _40%% 8% -

IWS S14%F 09 -09* 32%* .07 -16** -

%CWS 32%F 30%x 30%x |15 []%k 3gex 0%+ -
%Wds 65%*  B1**  B1**F -64%* 31**  68** -20%* - 3]+ -

CWS- AS5¥* 63%*%  04%x (03 17 52%* -‘.43";* J9** - 31**
IWS . o ) - ‘

Note. TWW = total words written, TWC = total words correct, Long = long words, Adj =
adjectives, TotPunct = punctuation marks, CorrPunct = corred punciuation marks,
CorrCap = correct capitalization, TotSent = complete senténces, WdsSent = words in
cbmplete sentences, CWS = correct word sequences, Frag = sentence fragments, S.Sent =
simple sentences, N.S.Sent = not simple sentences, IWS = incorrect word sequences,
%CWS = percentage correct word sequences, % Wds = percentage words in complete
sentences, CWS-IWS = corréct minus incorrect word sequences.

*p<.05. **p<.01
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interscorer reliability. In order to calculate interscorer reliability for the pair of scores for
- each variable, the smaller number was divided ‘by the larger number, and the result was
- multiplied by 100. Scorers completed appr'oximately 15-20 probes at a time. Scorers were‘
_not asked to reescore‘any probes, even when the reliability, was below .80 _for a particular
| ‘;ilndepe'ndent‘ s'ariable in the group of probes. This scoring proCedure 1s thoughti tobea |
» ' | more accurate representation'of how writirig probes would be utilized‘ ina .school settmg.
If, after the extenswe trarmng and practlce that was completed, re11ab111ty among scorers
) was st111 low, that partlcu]ar measure may not be the most appropriate to use w1thm a -
. school settmg ' |
Delayed alternate forms relzabzlzty In order to assess the stab111ty of the measures .
over a short perlod of t1me, a second wntmg probe was admm1stered to 199 (28 4%)
students within two weeks ofthe. 1mt1a1 measure.. A different story‘ starter was used, asit -
E was thought 1f the same stor)" starter was used, studeﬂts" perfoMCe coulid‘ b’e:enhanced‘ | 1
' due to practice effects; Reliability was calculated as a Pearson _correlation between the
N ‘tWo variables. Pearson_‘correlatiorrs ranged from 719 (long words) to .68 (T WW) for the B
variables, and all correlations were positi.ve. The data onthe altemate forms reliability are
oresented m Table 1. S | |
Time to Score Indepéndent Variables . |
 Due to the exploratory nature of this 'stu'dy,-‘ the duration to score each
independent \;ariable was collected in seconds. Timed data were collected on 21.7% of
L writing probes.v Tire ‘ﬁrst author as well as two other scorers completed timings for each
measure. Please see Table 4 for these data.' Sentence fragments, simple sentences, rilot-b ‘

- simple sentences and correct punctuation marks took the least amount of time to score at
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approximately 3-4 seconds to score per probe. CWS took the longest time to score, at
: approxtmately 43 seconds ‘per probe. | |
i/ariables to Be Entered in the Regression Equations
After examining initial descriptive and correlational analyses, one concem was
the high levels of multicollinearity between several of the independent variables. When
| examining these correlation statistics, as vreli as the concept that each variable purports to
B measore, it was detemﬁned that %IWS would be.remOVed from the analyses due to the
nery high correlation with %CWS (r =] .0) and because the two variables measure the
inverse of the same concept. Despite the presence of high correlations between other )
-variables, no‘ other variables were removed from the.analyses, as it was felt that it is the
nature of the measures to be hrghly correlated, and they were m fact measuring different
| ) concepts. Therefore, the complete set of stepWise regression analyses “included ,T"WW,
TWC, long nvords, nouns, Verbs, adjectives, punctuation marks, correct punctuation
| mark‘s,.correct capitalization,‘ complete sentences, words in complete sentences, simple
sentences, not-simple sentences, ﬁagments, CWS, IWS and %CWS (variables not
‘ included were percentage of words in sentences and CWS-IWS). Stepwise regressions,
were run with these independent variables for each of the dependent variables.
' In addition to the regreSSion analyses including the complete set of independent variables,
the author felt that it may be appropriate to single out production-independent, as well as
more quality-based measures (vs. quantity based measures) and run a second set of |
- stepwise regression analyses. Previous research had demonstrated the validity of ]
production-independent measures (Tindal & Parker, 1989a; Watkinson & Lee, 1992;

Espin et al., 2000). Due to the need t‘or additional research on the validity and
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' Pearson correlations between dependent and independent yar‘iables.
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" CorrCap
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Table 3 — Continued

T MEAP2003  MEAP2005 _ IiBS
Writng ~~~ ELA  Writing  ELA  Reading

. (n=622) (n='58‘4)' (=517) (n=517) .(n=_532)

. %CWS CL32eec 3% 30% . 3ger g

% WdsSent -20%%  -20%%  D]%% 308 2ges

Note. TWW =total words writfen,v-';FWC = total words eorrect, Long = long words, Adj’ =
. adjecﬁ?es, TetPunct = punctUation mafke, CorrPunct = correct punctﬁetion rﬁa:ks, -
' “Co‘rrCap = correct eapitaﬁzation, TotSent = eomplete sentences, stSent =wordsin
complete Sentences,‘ CWS = correct word sequences, Frag = sentence fragments, S.Sent = |
- simple senterjees," N.S.Sent = ﬁot shple sentences, IWS = incorrect Word‘ seqUehces,_ E
%CWS‘ = pei'centage eerrect werd sequences, %st = pe‘rcentag“ev Words in eompiete

Sentences, CWS-IWS = correct minus incorrect word sequences.

*p<.05. **p<.0l



Table 4

Interscorer agreement and time to score in seconds for independent variables.

B Interscorér Agi'eement ‘ Scdring Time
' : - (in seconds)

M - SD - M SD .-

m=93) '(ﬁ_=93) . (n“=1"52)v C@m=152)

TWW 9940 137 1390 616

TWC  97.95 291 2055 0 9.90
Nouns 9326 918 660 430
Verbs 9393 801 2240 1090
| _Adjj. | 8192 22.05 2140 10.01°
Long 87.29 130.60 | '13;2'5' .: 187 -
Toumet 9353 1577 825 616
CorrPunct BT A 1763 460 9.73
ComCap 8939 2197 840 500
TotSent 9567 1626 7.5 . 680
WasSent 9499 1490 375 275
-S.Se’nt":” : 82.73 3264 . 4320 | 21.79
NSSent 8359 2830 350 o 4m
Fg 8925 2714 320 298
cws . 9376 1133 375 3.69

CIWS 8489 1950 3770 2394
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Table 4 - Continued

Interscorer Agreement Scoring Time
(in seconds)

M “SD ™ ~SD

(n=93) (n=93)‘ (n=152) (@n=152)

% CWS 95.37 2.60 375 3.69
% WdsSent 9656 384 320 2.8

CWS-IWS 85.81 9.78 41.45

Note. Scoring for percentagc correct word sequences, percéntage words in complete
sentences and correct minus incorrect word sequences was computerized; thérefore,
scoﬁng time reported is for the productiop—dependent counter‘paﬁ of percentage of correct
word sequences and percenfage of words in sentences. F(')r‘ correct minus incorrect word
sequences, the total scoring time of correct word sequences and incorrect word sequenées .
were added ftogether. TWW= toté.l words written, TWC = total words correct, Long =
long words, Adj =‘adjectives, TotPunét = punctuation marks; CorrPuhct = correct
punctﬁation marks, CorrCap = correct capitalization, TotSent = complete sentences,
WdsSent = words in complete sentences, CWS = correct word sequencés, Frag=
sentence fragments, S.Sent = simple sentences, N‘.S.Sent = not simple sentences, IWS =
incorrect wofd sequences, %CWS = percentage correct word sequences, %Wds =
percentage words in complete sentences, CWS-IWS = correct minus incorrect word

sequences.



46

effectiveness of production-independent variables, as well as the high multicollinearity
among many independent variables in the current study,‘a second set of regressions were
run with each dependent variable which mcluded the following mdependent variables:
TWC, long words, nouns, verbs, adjectlves correct punctuatlon marks, correct
capitalization, complete sentences, fragments, 51mple sentences, not-simple sentences,
and %CWS. These regressions also alloWed for the inclusion of tvi)o less ﬁ'equently
researched variables in the equation: CWS-IWSI and %stSent. Previous studies have
dernonstrated that CWS-IWS and %stSent may be valid predictors (e.g., Espin et al.,
2(l(lO; Gansle et al.; 2002), and additional data is needed to fiirther examine the utility of .
 these variables. | | | | -
Regresszon Models

Complete Set of Independent Varzables |

2005 MEAP wrztzng assessment Please refer to Table 5 for the statistics for this
regress1on equation. The ﬁrst variable to enter the regression equation for the 2005 ‘
MEAP writing assessment, when examining the complete set of independent variab‘les. |
was CWS, accounting for 9.9% of the variance. The second variable to enter the
_regression equation was correct punctuation marks, accounting for an additional‘ 2.6% of
. the variance, for atotal of 12.5%. The third Variable tov‘enter the regression ecjuation was
%CWS, which accounted for an additional 1.7% of the variance, for a total of 14.2%. The
fourth variable to enter the regress,ion equation was IWS, which accounted for an |
additional 0.8% of the variance,‘ for a total of 15.0%. In the'ﬁﬁh step, CWS was removed
R K from the regression equation, reinoving less than 1% of the variance, ‘for atotal of 14.8%.

In the sixth and final step, correct capitalization entered the equation, accounting for an
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additional 0.9% of the variance, for a total of 15.7% (F 1,512 =23.91, p <.01). The Beta

coefﬁcients in the final step of the regression equation were small: correct punctuation

- -.14,%CWS -.33, IWS -.15, and correct .capitalization -.12. CWS, correct punctuation
marks, %CWS and correct capitalization were neg'atively' correlated with the MEAP |
assessment, meaning that as the partlcular variable 1ncreased MEAP performance also
increased. In contrast, IWS was posmvely correlated with the assessment meaning that as
this variable mcreased, MEAP performance decreased | |

2003 MEAP wrztmg assessment. Please refer to Table 6 for the statistics for this

regression equatlon. The ﬁrst varlable to enter the regress1on equation for the 2003- :

"MEAP writing assessment, when examining the complete set of independent variables
was 'words in complete sentences, which accounted for 15.8% of variance.‘ The second )
variable to enter the equation was %CWS, which accounted for an additional 3.3% of the
variance, for a total of 19.1%. In the third and :last step of the‘model, CWS entered the

| equation, accounting for an additional 0.7% of variance,‘for a total of 19.8% of variance
accounted for by this equation (F 618 = 50.91, p< .01). The Beta coefficients in the
ﬁnai step of the regression equation were small: words in complete serltences -.26,

W percentage of correct word seqtlences -.14, and correct word sequences -.13. All variables

‘were negatively related to the dependent variable, meaning that as one independent |
variable increased, MEAP performance also increased. |

2005 MEAP ELA assessment, Please refer to Table 7 for the statistics for this

regression equatlon. The first variable to enter the regress10n equation for the 2005
MEAP ELA assessment, when examining the complete set of vindependent \(ariables, was

words in complete sentences, accounting for 13.8% of variance. In the second step,
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%CWS was entered, accounting for an additional 4.9% of variance, for a total of 18.7%.
. In the third and ﬁnal step of the model, complete sentences was entered accounting for

~an add1t1onal 1 1% of variance, for a total of 19.3% of variance accounted for by this
model (F {513 =42.25,p < 700).'The Beta coefficients in the ﬁnal step of the regression
equation were small: words in complete sentences -.17, %CWS -.23, and complete ,
sentences -.1 6; All variables were negatively related to the MEAP ELA assessment
rneaning that as the particular variable increased MEAP performance also increased.

2003 MEAP ELA assessment. Please refer to Table 8 for the statistics for this .-
regress1on equation. The first variable to enter the regression equatlon for the 2003
MEAP ELA assessment, when examvl_nmgthe cornplete set of independent variables was |
words in complete sentences, accoUnting for a total of 15.9% of variance. In the second | |
step, %CWS was‘ entered‘ accounting for an additional 5.9% of irariance for a total of |
21.8%. In the third and final step, correct punctuatlon marks was entered accountmg for
an add1t1onal 2 3% of variance, for a total of 24.1% of var1ance accounted for by this
’model (F 1,580 =61.30,p < 00) The Beta coeﬁic1ents in the ﬁnal step of the regression
equation were small words in complete sentences - 19 %CWS - 24 and correct
punctuatlon 19, All varlables were negatively correlated w1th the MEAP, meamng that
as the partlcular var1able mcreased MEAP performance also increased.

ITBS reading assessment. Please refer to Table 9 for the statistics for this
regression equation. The lirst variable to enter the regression equation for the ITBS
reading assessment, when examining the complete set of independent variables, was -

| correct punctuation marks, which accounted for 12.2% of the variance. Percentage of

CWS entered the equation in the second step, accounting for an additional 3.4% of the
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variance for a total 6f 15.6%. In the third step, words in complete sentences entered the
regression equation, aécounting for an additional 1.3% of the variance, for a total of
16.9%. In the fourth and ﬁnél sfep, long words entered fhe equation, accoﬁnting foran

_ additi§m1 0.7% of the ?ariance. The variables entering this equation accounted for a totai |
Qf 17.6% of the variance (F 1,527 =28.18, p< .00).’.The Beta (:oefﬁcients in the final step -
of the e,qilation were small: correct punctuat‘ion ma;ks. .20, %CWS QIS, words in édrﬁplete

- sentences .13, and long Words; .09. All_ variables entefi_ng the. regression cquation wcfe

positiifely related to the dependént variable. On the Iowa Test of Basic Skills, a higher

score indicates higher abhievément. | B

Productfon-]hdependeht and Qualiiy—Based Independent Variables k

2005 MEAP Wiﬁ'ng asvsessment.r Pleasé refef to Table 10 for the statistics for this
regression equation. When exarhining only the quality;based and prodﬁction—independent |
set of vindependc_:'nt variables, the first variable to enter ‘the regress’ion‘e‘:quati(‘)n ‘for the

2005 MEAP writing assessment was ‘CWS-IWS, which aécounted for 10.2% of the

variance. In the second step of the model, correct punctuation was entered, accountlng for
an additional 2.4% of the variance, for a totai of 12.".6'%. In the third step, %CWS was -
enteréd intp the equation, accounting for an additional 0.8% of the variance, for a/total of

13.4%. In the fourth step of the model; correct capitalization was entered accounting for

an additjonal 1.3% of the variance, for a tofal of 14.7%. Finally, in the fifth step, CV:VlS-‘

“TWS vwas removed from the model, removing .01% of the véria‘nce, for a total of 14.6%

o f the variance accounted for by the model (F 1,513 = 29.32, p <.00). The Beta

coefficients in the final step of the regression equation were small: correct punctuation

-.13, %CWS -.21, and correct capitalization -.16. All variables were negatively related to
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_ .the dependent variable meaning that as the particular variable increased, MEAP
‘ performance also increased.
| 2003 MEAP writing assessment. Please refer to Table 11 for the statistics for this
| regression equatlon. When examining only the quahty-based and productlon-mdependent :
set of 'inde'pendent variables, the first »variable to enter the‘ regression.equation for the
| 2003 MEAP tavriting assessment was CWS-IW_S, accomting.for 15.6% of the variance. In
the second and final step of the model, %stSententered the 'equation, accounting for an
additional 3.2% ofthe variance, for a total of 18.8%'V(F L619 = 71.82, p <.00). The Beta -
- coefﬁcients in the final step of the ‘regression equation were as fo]]oWs: CWS-IWS hada
~moderate coefﬁclent of -.34, and %stSent had a small coefﬁclent of .19. Both
'varlables were negatlvely related to the dependent varlable meaning that as the partlcular |
l varlable mcreased MEAP performance also mcreased |
2005 MEAP ELA assessment. Please refer to Table 12 for the statistics for thlS
regresslon equatlon. When exammmg only the quahty—based and productlon-mdependent
set of independent variables; the first varriab-le to enter the regression equation for the
K 12005 MEAP‘ ELA assessmentwas complete sentences, accotmting for 12. 2% of.variance.‘
| In the second step, %CWS was entered, accounting for an additional 6.3% of variance,
fora total of 18.5%. In the thlrd step, nouns was entered accounting for an additional
| 0 8% of variance, for a total of 19 3% In the fourth and ﬁnal step, ﬁ'agments was entered
: accountmg for an addltlonal 0. 7% of variance, for a total 0f 20.0% of variance accounted _
" for by this model (F 1,512 = 32.04, p <.00). The Beta coefﬁclents in the ﬁnal step of the

~ regression equation were small: complete sentences -.19, %CWS -.23, nouns -.14, and



Table 5

Summary of stepwise regression analyses for predicting the 2005 MEAP writing
assessment with the complete set” of independent variables (n = 517).

Variable

Step 1

Step 2

Step 3

- CorrPunct

CWS
CWS
CorrPunct

CWS .

- %CWS

Step 4

CWwWS

CorrPunct

%CWS -

IWS

Step 5

CorrPunct

- %CWS

Step 6

IWS
CorrPunct
%CWS
IwWsS

CorrCap

B

=02

-.01

-.06

-.01

-.05

~01

-.00
-.06

-.01

.02

-.06
-.01
-.02
-.05
-.01

-.02

- -.03

SEB
.00
.00
02
.00
.02

.00
.00
.02
00 -

01
.01
.00
.01
.02
.00
.01

.01

B
-31

-.24

-18

=15
-17
-.16
-.06

-.18

-31

-16
.19
.37
-.20
-.14
-33

-.15

=12

t
-7.51
;5. l’l
-3.93
-2.72
-3.66

-3.13

. =99

-3.90
-3.67

-2.24

447

-6.24

-3.40
-2:81
-5.22
-2.59

-2.36

- df

515

514

513

512

513

512

‘ 2
10

.13

.14

A5

15

.16

51

ARZP®
.10

.02

.02

01

.00

.01
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v | TaBle 5- Cdntihuedt

Note. CWS = correct word sequences, CorrPﬁnCt = cotrect punctuation rﬁarks, %CWS = ,
percénfage of cbrrect word sequehces, IWS = incorrect word se'qu'e'nces, CofrCap =
cofrect capitaiiéétion.

| a’Conipletc; set of independent variabieé includes total Word"s Wﬁﬁem fot#l words’ correct,;’ :
lonng‘ordvs, riouns, verbs, adjectives, punctuation marl\(s,é(.)rrect} puﬁcfuation marks, |
oorrecf capithlizatioh; complete séntences, simplé sentences, not simple sevnte‘rvlcevsk, wbrdé
‘in complete vsc.:r‘itences‘, fragments, corre;:t word Sequénces, incorrect word séqu¢nces, and
_percentage of c_orrect» word séqUehces. | | |

® In order for step-‘s to be added to‘t’he formula AR? had fo be statistically s_igniﬁCént atp<

" Table figures differ slightly from narrative text due fo'founding error.
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"Table 6

Summary of stepwise regression analyses for predicting the 2003 MEAP writing
assessment with the complete set” of independent variables (n = 622).

Variable B SEB Bt - df 'R2 . ARZE
Step1 WdsSemt ~ -02 .00 40 1078 620 16 16
Step2  WdsSent S-01 00 -3 816
| %CWS -0 00  -20 503 619 a9 3
Step3 WdsSent Lo 00 -26 537 | o

%CWs -0l 00 14 321
cws .01 00 13 237 618 20 01

. Note. stSént = Words m complete séntences; %CWS = péréentage of correct wdrd

v Séquexicés; C>WS = correct word .seqﬁences. | |
. B Cdmplete set of ihdépendéht variables includes tofal words Written, total wdrds cvorrcct;‘
' long Wotds, noﬁns, verbs, édjecti&és, punctuafio‘h marks, éérrect pﬁnctuation marks, |

correct capitalization, complete s'enténces,‘ simple senténces, ﬁot simple sentences, words:
. in cofnplete sentences, fragménts, correct word séquences,.mgorfe§t »IV(‘)rd sequences, and
perc;:ntage of correct word sequences. » |
b In order for steps to be addéd to the vf'o’rmula .AR2 had‘ to be statistically signiﬁéant atp<
‘ 05 , , , ; . _ o

° Table figures differ slightly from narrative text due to founding error.
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Table 7

Summary of stepwise regression analyses for predicting the 2005 MEAP ELA assessment
with the complete set” of independent variables (n = 517). :

variame ‘B SEB Bt df R ARZ"” |
Step 1 WdsSent 4.02_, 0 -37 909 _515 14 Y
Step2 WdsSent o1 00 -29 667
O wCws -0l 00 24 556 s 19 05
 Step3 WdsSemt  -01 00  -17 287 |
%CWS -0l .00 =23  -551

TotSent  -09 03  -16 266 513 20 01 .

- Note. WdsSent = words in ‘clomp_lete sentences; %CWS = peréentage of correct word
, éeiluénces, TotSent = complete sentences. | | |
3 C’omplefe ‘sc,t, of’i'ndependeht variables includes total words wrltten, tdfal wordé cOrrécf,
. .lohg WOr&s, ﬁbuns, vérbs, adjectiVes; punctuation marks, ;:erect punctuatidn marks, .
correct capiféﬁzation, complete sentehées, simple sentences, not sirnplé sentepces‘,‘wc‘)'rds o
in bornpleté'sentences, f_régménts, correct word seqﬁehc;es, incorréct word sequences, and ,‘
percentage of correct word sequences. | |
® In order fbr steps to be added to fﬁe formula ‘ARZ had to be statistically‘ signiﬁcant af p<.
;05. _ o ; v , |

© Table figures differ slightly from narrative text due to rounding error.
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‘Table 8

Summary of stepwise regression analyses fbr predicting the 2003 MEAP ELA dssessment :
with the complete set” of independent variables (n = 584).

Vasbe =~ B SEB B ¢ 4 R AR
Stepl WdsSent ~ -02 .00 -40 -1047 582 .16 16
Step2 WdsSent ol 00 | 30 743 o

%CWS -0l 00 -26 664 81 2 .06
‘Step3  WidsSent -01 .00  -19  -4.0'9, | |
%uCWS L0100 w24 597 |

CortPunct ~ -07 .02  -19 -418 580 24 .02

Note. WdéSent = wdrds in C(;mplete sentencés; %CWS = percentage of c_'o‘n"eét word
| sequehces; CorrPuncf = correct punctuation m‘z‘u'k‘s.. } | |
2 Comple_te’sét of indépendenf Variébles includés total words wrrcten, téfal words correct,
long words, nbuns, verbs, adjectii}éé, punctuatiohmarks,l cbrrect punctuation marks,
: correct capitalization, complete sentences, sﬁnple sentences, not simple seﬁtences, words
- in complete sentences, ﬁagmenté, correct wdrd sequences} incorrect word sequénCes, and -
- percentage of correct word sequences. |
b In order for steps‘to_ be added to tﬁe formula AR2 had to be stétistically significant at p <
05, o - |

¢ Table figures differb slightly from narrative 'text dﬁe to rounding error.
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Table 9

Summary of stepw:se regression analyses for predicting the IT BS readmg assessment
~ With the complete set” of independent variables (n = 532) :

Varrable B SEB Bt df B R AR
Stepl CorPunct 4';’58~ 53 35 859 530 42 a2
Step2 CorPunct ~ 3.78 552 684 |

wews 32 07 20 w6 29 16 0
' Step3 CorrPunct 2 66 21 417 R
%CWS 2 0 a7 386

WdsinSent 22 .08 .14 279 528 .17 .01

Step4 CorrPunct ~ 265 .66 .20  4.03
C %CWS 24 .07 5 336
WdsSent - 20 .08 13 256

Long Words 232 - L04 09 222 527 18 o1

Note. CorrPunct = correct punctuation marks; %CWS = percentage of correct wbrd

: sequenees; stserit = words in comple_te"sentences, |

a‘Conlzlplet'e set of independent variables includes total words written, .total words correct,
- long words, nouns,‘verbs, vadjectives, punctuation marks, correct punctuation rnarks,
correct capitalizertion, complete sentences,: sirnple sentences, not simple sentences, words
in complete senterrces ﬁ'agrnents ‘correct word sequences,» irleorrect word sequences, and
percentage of correct word sequences | |
b In order for steps to be added to the formula AR2 had to be stat. 51gmﬁcant atp <.05.

° Table ﬁgures differ shghtly from narrative text due to rounding error.
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fragments .10. All variables, with the exception of fragments, were negatively correlated
. to the assessment, meaning that as the particular variable increésed, MEAP performance
-al'so'increased. The positive cor‘relation between fragments and MEAP perforrna‘nce
hldicates‘that as scores on this variable increases, MEAP perforrnance decreases.

2003 MEAP ELA assessment. Please refer to Table 13 for the statlstlcs for this
regressmn equation. When examining only the quahty-based and productlon-lndependent
set of mdependent variables, the first variable to enter the regression equation for the
2003 MEAP ELA assessment was CWS- -[WS, accountmg for a total of 17 3% of
variance. In the second step, correct punctuation marks was entered accountlng for an
~ additional 5.0% of variance, fora to'talb 0f22.3%. In the'third and ﬁnal.step, vfragments_
was entered, éccormting for an additional 2.0% of variance. AtOtal of 24.v3% of variance
was accounted for with this equation (F 1,580 = 62.12, p <.00). The Beta coeﬁrcients 11

the final step of the regression equation were as follows: CWS-IWS had a moderate
| coefficient of -.31, correct ptmctuation had a small coefficient of -.21, and fragmentshad |
a small coefficient of .15. CWS-IWS and correct punctuation were negatively correlated
ravith the MEAP assessment , meaning that as the particular variable increased, MEAP
performance also increased. In contrast fragments was positively correlated with the
assessment, meaning that as this varlable increased, MEAP performance decreased.

ITBS reading assessment. Please refer to Table 14 for the statistics for this

regression equation. When including only the production' independent and quality-based |
. set of independent variables, the first variable to enter the equation for the ITBS Reading
assessment was correct punctuation marks, accounting for 12_.2% of the variance. The ‘

‘second variable to enter the equation was %CWS, which accounted for an additional
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3.4% of the varianée, for a total of 15.6%. The third variable to enter the equati@n

; included long words, Which' accounted for an additional 1.0% of the variance, fbr a total
of 16.6% of the variance.le'vle fourth variable to enter the 'regress»ion équation was verbs,
Which accounted for an advditional‘ 0.7% of’th'ev varianée, for a t;)tal'_of 17.3% of variance.
Finally, in the fifth étep, fragmenfs ént_¢r§d the ecjuation, which accounted for 0.9% ‘of ‘tllle
variance, for a fotal of 18.2% (F 1,526 = 23.36, p < .00). The Beta coefficients in the final
step of thé regres.sion equation were small: correct punctuation marks .22, %CWS .1'4,

| long WOrds .10, verbs .12, and_ fragments -.10. Correct punctdation, %CWS, long words, N

and v¢rbs were’ilegatively cofrelated With the MEAP assessment, meanin’g that as fhc

| particuiar variabl¢ increased, MEAP performance also increased. In contrast, fragments |

waé positively cofrelated w1th the assessment, xﬁeani‘ng that as this variéble increased,

' ‘MEAP p_erforr‘nancé decreased. Please refer to Table 15 for a visual summary ’of thé _

in’depéndeﬁt variaﬁles éhfering éll regfession'equéiions for both sets of independent

N variabies. All indep¢ndent variables that entefed one or more of the regression equatidns ‘

are included in the table.
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Table 10

Summary of stepwise regression analyses for predicting the 2005 MEAP wri}ing
assessment with the quality based/production-independent set’ of independent variables
(n=3517). ‘ : ' :

Variabie . B SEBV B . df R AR?®
Step1 CWSIWS  -01 00 -32 765 sls 10 10
Step2 CWS-IWS 01 00 24 516 R

CorPunct  -.06  '.01 - 18 377 514 a3 02
Step3 CWS-IWS 01 .00 2 oam

| ComPunct  -06 .02  -18  -3.89

‘%_cws C .01 00 -ls 221 s13 a3 01
Step 4 CWS-‘IWS; .00 .00 04 -3 |

CorrPunct 04 02 -13 255

%CWS -0l 00  -18 274

ConCap . -03 01 15 274 sz oas o1
Step5 CortPunct  -.04 e -13 264 |
o wews -0 00 =21 -480

ComCap  -04 01  -16 - 322 513 05 .00

Note.v CWS-IWS - cofrect minus incofrect word sequences; Co‘rrPu‘nc‘t”= correct
pnnCtuation; %CWS =‘_pereentage of correct word sequences; CorrCap’= correct
caﬁitalization. . |

2 QuélityAbased/preduction independent set of independent variables includes total woi'ds

correc_t,vlong words, nouns, verbs, adjectives, correct punctuation marks, comp'lete
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Table 10 — Continued

sentences, fragments, simple sehtences,”hof—simple sentences, correct minus incorrect
wbrd sequéhces, pércentagebf correcf Wbrd ée@ences, énd perceﬁtage of words in
complete senteﬁces._ | | | | |

"’AI‘n‘o'rder for stéps to be added td the fomiula AR? had to bev statisticaﬂy significant ét.p<<
05, -

© Table figures differ slightly from narrative text due.t‘o rounding error.
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“Table 11
Summary of stepwise regression analyses foi' predicting the 2003 MEAP writing h
‘assessment with the quality-based/production-independent sef’ of independent variables
(n=622). ' R :

Variable B SEB B 1 i R AR
Stepl CWSIWS  -02 .00 -40 -1072 620 .16 .16
 Step2 CWSIWS  -02 .00 -34 881

%WdsSent  -00 .00 19  -495 619 .19 03

~ Note. CWS-IWS = cofreét minus inconeét word éequences; %WdéSenf = percentage of
,vwor‘dsinsentences. | o o Y | " |

2 'Quaiity-based/production indépéndent set of iﬁdépendent véfiables inclﬁdes total words -
" cox;recf, l(‘>"nng(.>rds,u1‘10uns, verbs, adjectives, cori'eCt punctuafioﬁ marks, corﬁpléte .
sentences, ﬁégménts, sifnplé ser‘lténces,,not-svimple séntencés, coﬁect rr.linvus'incorréct ‘
- Wofd sequences, percentage of correct bword vsequences,‘ and percéntége of words in
complete sentences. |
o In ‘order for éteps to be added to thé formula AR? had to be statistically significant at p<
05. | | | -

° Table figures differ slightly from narrative text due tQ rounding error.
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Table 12

Summary of stepWise regression analyses for predicting the 2005 MEAP ELA assessment
with the quality based/production-independent set’ of indépendent variables (n = 517).

Variable B SEB Bt df R  AR*™
Stepl  TotSent 20 02 -35 845 515 12 12
Step2  TotSent -15 .02 ,--27   -6.58 |

%CWS  -01 .00 -26 633 514 .19 .06
Step3  TotSemt 13 03 -24  -54] |

%CWS 01 00  -24 574

| Nouns -.02 .01 -.10 -2.23  513 19 01

Stepd TotSent ~ -11 03  -19 373

%CWS L0100 =23 547

Nouns 02 01 14 2,90

Fragments -07 .03 .10 214 512 20 01

Note. TotSent = complete sentences; %CWS = percentage of coned word sequences'._

_’ Quality-based/production indepe‘ndent" set of indépendent variables inclﬁdes total words
correct, long words; nouns, verbs, adjectives, correct punctuation inarks, complete
senfences, fragments, simple sentences,‘not-simple sentences, correct minus incorrect
word sequences, percentagé of correct word sequences, and percentage of wofds in
complete sentences. | |

b In order for steps to be added to the formula AR? had to be statistically significant at p <
.05. |

¢ Table figures differ slightly from narrative text due to rounding error.
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Table 13 N

Summary of stepwise regression analyses for predzctzng the 2003 MEAP ELA assessment
with the quality based and productzon mdependent set" of mdependent variables (n =
584). .

‘Vrariable . B SE B B t  df R? AR“?Q'
»Step'l CWSIWS 02 | 00 -42  -11.03 582 7
‘, Step2 cws-st S -2 .00 30 126 '
| ComPunct  -09 _' 0o .25 »-‘6.12‘ s 2 05
~ Step3 CWSIWS L2 00 31 764 | .
© ComPunt  -08 .02  -21 5.1
" Fragments 08 02 5 394 580 24 2

: Note. CWS-IWS = ‘correct minus incorrect word sequences; CorrPunct = correct
nunctnation marks. - | :
a Quallitvy_-based/production- independent set of independent Variables inciu_des total words"
- correct; long c»tords' nouns, 'verbs adjectiVes correct’ punctuatiOn marks ”'complete o
sentences fragments s1mple sentences not-snnple sentences correct minus incorrect
word sequences, percentage of correct word sequences, and percentage of words in
~ complete sentences. |
® In order fo“r. steps to be added to the formula AR? had to be stetistically signjﬁcant atb p< |

¢ Table ﬁgures differ slightly from na’rrat‘ive text due to rounding error.
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Table 14
o Suﬁzmary of stepwise regression dnaly.sjes fbr- predictfng thé ITBS reading assessment
- with the quality based and production independent set’ of independent variables (n =
532). ) - | |
| Variable B SEB Bt df R AR
Stepl CorrPunct 458 .53  35 85T 530 a2 12
Step 2 ,,Conrﬁma 378 55 29 684 ”
%CWS 32 .07 20 463 529 .16 .03
Step3 ComPunct 357 56 27 643 - "
wews 28 07 47 397
LongWords 259 105 .10 247 528 17 .01
Step4  CortPunct 316 59 24 53 |
C wcws 24 0715 335
‘Long ’ch)‘rds‘, 266 1.04 T 2.5
Vetss 52 25 09 212 527 17 ol
Step4  CorrPunct 2.82  60 2 470 B
wews 2 07 14 308
Long Words 249 104 .16, 240
Verbs . _.66‘ 25 12 261

Fragments  -221 93  -10 237 526 .18 .01

Note. CorrPunct = correct puhctuation marks; %CWS = percéntage of correct word
sequences.
® Quality-based/production independent set of indépendent variables includes total words

. correct, long words, nouns, verbs, adjectives, correct punctuation marks, complete
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Table‘ 14 - Continu_ed

Vsente‘:nces, frag>,ments,k simple sentencxes, not-simple sénteﬁces, qorrect‘minus incorrect
word ‘sequences, percentage of correct word sequencyes, and pércentage of wordsin
complete sehteﬁces. | |

| | b Iﬁ order for stéps to be added to the kformula‘ AR? hacbl‘to_;vbe Staiisticaﬂy Signiﬁcant atp< -
0s. | ‘ |

 °Table figures differ slightly fr’omvnar;ative text due to rounding error.
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| CHAPTER IV
DISCUSSION
 The purpose of this study was twofold: to replicate elements ofa previous studsl " _
on the predictive validity of CBM in the areaof writing to schoolwide criterion measures
. (1 e., Gansle etal, 2002) and to prov1de the part1¢1pat1ng school d1strict w1th mformatlon
E ‘that would bulld capacity to 1mprove students writmg skllls ina proactive manner.
Overall, based on the results of the statistical analyses performed mdependent variables ;
- Wthh appeared to be most promlsmg predictors for the MEAP writing and ELA
: assessments and the ITBS reading assessment included percentage ofcorrect word
. seqitences correct punciuation marks and words in complete sentencés. These variables -
occurred relatively more frequently than other mdependent vanables within the
regressmn formulas had high mter-scorer rehability, and high to moderate correlatlons
: w1th dependent measures In thlS section, factors mﬂuencmg data analyses w1ll be
- discussed, followed by a discussmn of mdependent varlablesb 1dent1ﬁed,through the
regression analyses as being stronger predictors of writing performance, and finally,
, ,limitations‘and implications for future research will be outli'ned. -
| DiséziSsiori of bat’a Ahalysis vProce‘dures Utiliaed
| Prior to runnmg regression analyses, correlations among independent variables
were examined, and one concern that arose was the high multicollinearity among seyeral o
variables, which violates one assumption of regression analyses. Highly correlated |
independent variables may cause ‘potentially useful variahles to be excluded from the
i regression formulas. To correct for this, some independent variables needed to be

excluded from the analyses. A second consideration when determining which
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- independent variables would be included in the regression analyses was that literature in |
the field supports the theory‘th'at production-independent measures may be stronger
‘predictors than traditionelly studied measures (e. g., Tindal & Parker, 1989a; Watkinson
& Lee, 1992), and thisi'study could potentially further that line of findings. If was
determined that the current study would also include production-independent meaSures in
vthe regression analyses. In light of this, two sveparate sets of regfession analyses were
N performed with each dependent variable. The ﬁfst set of analyses was' ’designed to
rep.li(:':ate elements of the Gansle et al. (2002) study, end the second; to allow inclusien of
p_roduction—independent variables and the exclusion of independent variables with high
r_nulticollinea:ity. More speciﬁcelly, the first set of regression analyses inciuded the entire -
set of independent variables, w1th the exception of percentage of words in cemplete
| sentences and cofrect minus incorreet word sequences. 'l.“hese two veriables'were :
- excluded ﬁ'em the first set of analyses to replicate portions of ﬁe Gansle et al. study,
which did not include these variables. |
The second set of regression analyses was designed fo correct for the high
' mnlticollinearity between independent variables, excluding some independent variables
(i.e., total words Wriﬁen, j}unctuation marks, words iﬁ complete sentences, correct word
_ seqdenbes, incorrect word sequences, and percentage‘ of ineorrect word sequences) and
to "allow the inclusion of two production-independent variables (i.c., pereentage of
‘correct word sequences, percentage ‘of words in eomplete senieneeS) and one accnrate- '
’production variable (Jewell & Malecki, 2005) (i.e., correct minus incorrect word
sequences). Therefore, the second set of regression analyses focused more on

independent variables that examined accurately applied writing concepts, rather than the
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quantity of words the student wrote. This is evidenced by the inclusion of the production-
independent and 'accurate-production variables, as well as excluding tWo of the
mdependent vanables that were scored solely on quantity of wrltlng (1 e., TWW
' punctuatton marks) | | | |

| It was expected that there would be high correlations amOng'_mdependent
© variables. Statisticallysigniﬁcant correlations were found between all independent N
variahles except three (i.e., incorrect word sequences with TWC, correct ‘capitaliz'ation,
 and simple sentences). Correlations betWeen_mdependent“variables and dependent
var_iables ranged from .(l9 to ;42. Independent variables with the hlg’hest 'correlation with

B dependent variables included words in complete sentences (ranged .ﬁom 30to .40 for all

o vof the dependent measures) and correct minus mcorrect word sequences (ranged ﬁ'om 32

- to 42 for all dependent measures) Independent varlables that had the lowest correlatlons

I w1th other mdependent varnables mcluded fragments (range ﬁ'om 01 to - 48), simple

sentences (range of .07 to 77) and incorrect word sequences (range of -.02 to 24) Other -

varlables that had consrstently moderate to high correlatlons across the group of .
dependent measures mcluded correct word sequences (range .29 to .38), percentage of .
correct word sequences (range .29 to .38), percentage of words in Complete sentences
(range 21 to .30), and correct punctuation marks (range .28 to .39). Speciﬁcally,’ for the
2003 MEAP writing assessment, correlations Were highest with words in cornplete
sente.nces (.40), correct minns incorrect word seqnences (.40),. correct woral setjuences
(.38), and total words correct (.35). For the 2005 MEAP writing assessment, the variables

| with the highest correlations included correct minus incorrect word sequences (.32),
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correct word sequences (.31), percentage of correct word sequences (.30), and words in
complete sentences (.30). | | |
~ Independent measures appeared to'be scored reliably, ‘with interscorer reliability E
| : above 80% for all independent variables, with an average agreement of 90.91%. The |
' _i | measures with the highe\st inter-scorer reliability included rotal words written (99.40),
- total words correct (97.95), complete :senvtences (95.67), and nnmbe'r of wor‘ds in
* complete sentences (94.9§)i Measures with the lowest interSeorer reliability. included_
| ‘adjectives (81 .92), simple sentences (82.73), not-sirnple sentences (83.59), and incorrect
' iVord seqnenees (84.89). | |
Independent Varzables Frequently Occurrzng in Regresszon Equatzons |
In the present study, in addltlon to mcludmg dependent measures administered ‘m ‘
Vf‘the same year as the wrltmg probe dependent measures that were taken years followmg '
the administration of the Writing probe were included. ‘Both the ’writing probe and the
2003 MEAP assessments were administ_ered during the participants’ fourth grade year;
‘whereas, the ITBS was administered in 2005 during the participants’ sixth grade year,
~and the 2005 MEAP assessments were admm1stered during the partlclpants seventh
‘grade year. Although six dlfferent dependent vanables were examined, perhaps the most
important results are those related to the MEAP writing assessments, as those were the -
only dependent measures which strictly measured writing skills. . |
l)e"spite the two and a half year gap between the MEAP assessments, the. variables
~ entering the regression equations for the 2003 andeOOS MEAP writing assessments have.
some important similarities, and ind'ependent variables occurring frequently_in these

regression formulas also occur frequently across regression formulas for the other
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‘dependent variables as well. There were also some noteworthy differences between the
regression formulas for the complete set of independent variables as well as for the
second set of 1ndependent variables. Perhaps most notably, percentage of correct word
' sequences appeared in three of the four regression formulas for the MEAP wr1tmg

~ assessments. This, along w1th the high 1nter-scorer rellab111ty of percentage of correct

o word sequences (95.37%), thh alternate forms reliability (r = .68), and moderate

correlations with the dependent measures (range of .29t0 - 38) supports prev1ous

research which indicates that percentage of correct word sequences is a rehable and valid

B v predictor when using CBM ‘in wrltmg (e.g., Espin et al., l999; Watkinson & Lee, 1992,

- Tindal & Parker, 1989a). Percentage of correct word sequences also appeared li'equently
in regression formulas for other dependent variables (i.e., with the‘ complete set of |
independent variables: 2003 and 2005 MEAP ELA assessments, and ITBS Reading
| as‘sessment; with the second set of independent variables: 2005 MEAP ELA assessment ‘
and ITBS Reading assessment). | |

Words in cornplete sentences was another variable that frequently entered
regression formulas, appearing m four of the ﬁve regression formulas when us1ng the
-~ complete set of independent variables (words in cornpleie sentences was excluded ﬁom |
the second set of analyses). The only dependent variable for which it did ;‘not enter into
~ the regression equation was the 2005 MEAP writing assessment. In both MEAP ELA
- assessments (i.e., 2003 and 2005), and the MEAP 2003 writing assessment, words in
complete sentences entered the regression equations first, accounting for the largest

amount of variance. This variable also demonstrated moderate correlations With

dependent measures (range r = -.30 to -.40), and strong alternate form reliability (r= .52).'
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When examining the productlon-lndependent counterpart for this measure (ie.
- percentage of words in complete sentences), it occurred in only the MEAP 2003 wrltlng .
assessment when using the second set of independent variables; however, Jfragments,
~ which conceptually may be a complementary variable to words l'n complete sentences,
entered three'of the ﬁve equations with the second set of independent variables (in which
'words in complete sentences was excluded) Desp1te frequently entermg regress1on
equatlons fragments does not appear to be a strong predlctor variable because it has verv |
low correlations w1th dependent varlables (range .09to 20) low alternate forms
~ reliability (. 35) and also had low to moderate correlatlons with the other- mdependent : |
‘ var1ables (range -.01 to -.64). Its highest correlatlons with independent variables were
perCeniage of WOrds' in cornplete sentences (e.,64l), words in ’complete ‘sen‘terrees (-.48), and
not simple_ sentences (-.42). Because fragmentsis potentially a competing variable, it may
“make sense to exclude it from analysis in the ﬁrture, to determine if more variance could
be explainedby words m cOmnlete sentences or perceniage of words vin complete
sentences. | |
- Correct punctuatlon marlrs entered four out of eight regress1on formulas for the
MEAP assessments, and both of the regressron formulas for the ITBS. Correct
| punctuatron marlrs entered both regression formulas for the 2005 MEAP writing
| assessment; as well as both regression formulas for the 2003 MEAP ELA assessment and | |
both regression formulas for the ITBS Reading assessment. Correct pzlnctuation marks
had moderate alternate form reliability (r = .42) and correlations with the MEAP writing
assessments were also low to moderate = -28to -.30). These findings may speak to the

possibility that correct punctuation marks may be a strong predictor of writing
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performance. Gansle et al. (2002) also found similar results in regards to correct
- punctuation marks, as this was a variable cited as having high correlations with -
dependent measures. ‘
T_he regi‘ession erluations for the MEAP ELA assessrnents are somewhat similar
- to those for the MEAP writing assessments. These similaritiesviiere expected, as the
w'ritingassessment contributes to the ELA assessment score. Perceﬁtage of correct word. |
' sequences entered three of the four equations for the MEAP ELA assessments.
- Percentage of correct word sequences was moderately correlated with the MEAP ELA
: Assessments (r = -'.32,"-.34). Correct punctuation marksentered bothregression
formulas for the 2003 MEAP ELA assessment, and this measure was also moderately
- correlated wrth the MEAP ELA assessments (r ;—-‘-.30, -.‘:3'2).

Previous studies have demonstrated that correct ritinus incorrect word sequences
was highly correlated with dependent mea.sures(e..g.,Espin et al., 2000; ‘Weissenburger ‘
& Esp.in, 2005; E'spin et al., 2008). In the current study, this particular variable was oniy

| included in the regression analyses conducted with the second set of independent |
variables, and of the five possible regression formulas, it enterod only the 2003 MEAP
writing and ELA assessments, despite having moderate correlations with dependent o
measures (range -.32 to -.42). In both of these regression formulas, it was the'ﬁrst

‘ variable to enter the equation, which indicates that it accounted for the highest amount of
variance. Given the time frame that the assessments were administered, the 2003 MEAP
assessments are thought to be most highly related to the writing probe performance.- Itis

‘important to note, hoWever, that correct minus incorrect‘word sequences is conceptually

similar to percentage of correct word sequences, as both measure the degree to which N



76

correct versus incorrect writing is occurring. The correlation between these two measures
| is,‘ hign (.94), and when examining both the complete set of independent variables, as well
as the second set, which focnsed mainly on the production-independent variables,' the
 pattern of signiﬁcant contributions are eornplementary. Either percentage of COrreet word
sequences or correct minus incorrect word sequences entered the equatiens, and at 1east
‘one of the two entered all ten regression formulas.

To date, this is the only study that has examined the predictive validity of |
pércentage of words in complete sem»‘ences.v In the current study this variable appeared' in
only one of the five 'rpossible regression formulas, despite having moderate Correlations ’
with dependent measures (range -21 to -.30).1 PerCentagé of words in eo}nplete sentences
entered thereg‘ression formula for the 2003 MEAP Writing Assessment, accountmg for
only 3% of the variance in the model. It is surprising that percentage of words in |
cemplete sentences did not appear mere frequently in the regression formulas, given how
frequently words in cornpfete sentences anpeared in the regressien formulas for the
| denendent measures run with the complete set of independent variables, but this may be
related to the "inclusion of fragments, as discussed above.

Current Results in Regard to Using Production-Independent Measures wzth
Elementary Aged Children

‘Previous research in the area of CBM in writing has demonstrated thepredicti\"e
valtdity and strong correlational relationships between production-mdenendent measures
and both criterion \rariables and teacher ratings of Students’ writing skills (e.g.,bTindal :S’z
Parker 1989a Watkinson & Lee, 1992). Addltlonally, researchers have suggested that
TWW and TWC may not be the best predlctors of student writing skill level at a

secondary level (e.g., Espin et al., 1999; Tindal & Parker; Watkinson & Lee; Espin et al.,
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2008) or at an elementary level (Gansle et al., 2002; Weissenburger & Espin, 2005). The
current study supports the premise that non-traditional CBM in writing (e.g., production- |
independent measures such as %CWS) may be stronger'predictors of student wr1t1ng skill
than traditional cnrriculum based meatsures in writing’ (e. g.,.‘TWW, TWC) for elementat'y
students. It has been suggested that as the stndents’ grade level increases, writing
complexity increases, and therefore, more simplistic tneasures such as TWW and TWC
tnay be weaker predictors than more Acomplex v_étriables that focused on aecuracy and.
' qnality (i.e., production-independent measures such as percentage of words in complete
sentences) (Espin, Scierka et al.; Gansle et al.; Weissenburger & Espin; Espin, Wallace et
al.). However, other reseafchers have snggested that production-independent vatriables
were more strongly related to teacher holistic ratings (deal & Parker), teacher grades '
- and standardized assessments (i.e., Jewell & Malecki, 2005) at an elementéry aswellasa
- sécondat'y 'level. The results of the current study suggest that percentage of correct word
sequences, a production-independent measure, is a stron‘g‘predictor, when factored into
regression formulas for assessments administered at both the elementary and secondary
level. Becatnse only one writing probe was administered in ‘spring‘of 2003, and those
scotes ‘were factored into‘regression formulas for assessments administered years later, it -
s not clear wheth‘er' tlte same variables would be identiﬁed as strong predictors if the
- writing probe had b&n administered in the same year as the delsendent variable
assessment. »
- Similarities and Differences Between the Current Study and Gansle etal (2002)
o Although this study was designed to replicate a previous study by Gansle et al.

(2002), there were several differences in methodology. Speciﬁcaily, the computer--v |



78

generated uariables were excluded, as they were not identified by Gansle et al. as being
useful measures, and because re-typing the students’ writing probes appears to be an |
- extremely time-consuming step. As a screening tool, time-consuming variables are less
desirable to teachers than variables that can be scored more quickly, especially for
rneasures that are administered to all students frequently ‘ovve.r the course of a school year.
Second, additional variables not.utilized by Gansle et al. were included in the regression
analyses, i_ncluding not simple sentences, incorrect word sequences, correct minus
incorrect word sequences, etnd production-independent counterpaits of twc of the
‘variables (i.e., p‘ercentage of correct word sequences and percentage of wcrds in
COmpletc ‘sentenc‘es). th simple senterices was an independent variable initially included
by Gansle et al., but dropped frcm the analyses due to low interscorer reliability. Third, ‘:
‘ teacher rank of student Writing was not included as a dependent measure as this
i information was not available to the researcher in the present study. Finally, l>ecause of - |
~ the breadth of variables included in the total set o‘fl independent variables, two v_separate
sets of regression analyses,\ivere run, which included a complete set of independent
variables and a set of independent variaBles that focused on quality—based ‘and
production-independent measures. |
Despite these differences in methodelogy, when comparing'the results cbtéined in
the current study to those obtained by Gansle et al. (2002) there are several important
similarities. Specific regression formulas cannot be compared across studies, as
dependent measures were diﬁ'erent; rhcwever, independent uariables identiﬁed by Gansle
et al. as frequently occurring in regression formulas, having high correlations with

dependent variables, and having high alternate forms reliability were very similar to those
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identified in the present study, including correct punctuation marks and words in
complete sentences. In the present study, the independent variable percentage of correct
word sequences frequently appeared in regression formnlas for the dependent-variables,
while Gainsle et al. found the production-dependent counterpart to occur mere frequently
(ie., CWS). |

| ‘In terms of teehnical adequacy of measures and procedural differences, Gansle et -
é_l. (2002) noted several mensures' with interscorer reliability btztween 70% and 76%,
' inclnding complete sentences, .words in cornpiete sentenees, simple sentences, and
- fragments. The current study obtained interScore‘riagreements above 80% for all

independent variables. Measures which had the lowest interscorer reliability in the

i

: curi'ent study inclnded adjectives, simple sentencés, not simple sentences, and incorrect
word seéuences, two of which (i.e., not simple sentences, and incorrect word sequences)
were not included in the Gansle et al. study. This increased level of interscorer agreement
may be due to the slightl)" different training and scoring method utilized in the current H
study. In this study, feWer pi'obes were scored by eaeh‘ person (with the exception of the
first author), and probes were checked for reliability before scorers were given another
set. In the Gansle et al. study, scorers re-scored a group of writing probes for speciﬁc
independent izariables that fell belowi 80% agreement. In the current‘ study, nlthoug}i the
scorers did not re-score any proBes to improtze inter-score reliability, specific variables
with interscdrer reliability below 80% were discussed and questions clarified before

' seoring additional probes. This may also explain the larger standard deviation for

interscorer agreement for seve'ral independent varinbles in the current study. When

* examining the alternate forms reliability between the Gansle et al. study and the current
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study, the hand-scored variables that were noted as being low for Gaﬁsle et al. (i.e., long
words and fragments), were the independent variables that had the lowest reliability in
the current study. No other variables in the current study had alternate foﬁn reliability
below .40, which may suggest that they are somewhat stable measures over the course of
the two administratjons.

| - Limitations

One possible limitation of the study includés the genefalizability of the results.

All students who pﬁrticipated in the study att.ended school within the same school district
and were in the same grade. This méy limit the generalizabilit)",tb populaﬁons bf students

| which are different in terms of student make-up or gradg. Additionally, all of the writing
probes were administered within the same time of the school year. Results may have been
different if collected duﬁn_g different time periods of the same school yeal;. Finally, oﬁiy
one writing pfobé adminiStéred to students was used to score the independent variables |
used in the regression equatiohs, even for standardized testé that were administered years |
later. Independent variables identified by the current r‘egress-ion énalysés may Have beéﬁ
different had wﬁting probes been administered every year that a standardized assessment
‘was administéréd, or repeatedly throughout each year.

A second potential limitation is the time necessary to train the scorers to become
reliable with the measures. Training took 5 to 10 Houm (i.e.; some scorers took longer to
learn the definitions and to bgcome reliable on the practice probes) before the scorers |
began scoring probes independently. The current study took a somewhat different

approach to training scorers than the Gansle et al. (2002) study. This may be one factor
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that led to an increased amount of time needed to train scorers; however, it did result in
an inereased‘intersc‘o‘rer reliability on several measures. -

Within the statistical énalyses, one concern was the high multicollinearity of the
independent measures. The high co;relatiohs between independent variables may have
caused potential variables to be excluded from the regression formulas, despite
accounting for a relatively' large portion of the variance in the model. Because this study
was considered explotétory, and because it was designed to replicate pdrtions of the
Gansle et al. (2002) study, no variables were excluded from analyses based on |
| multicollihevarity.v In part o correct for this concern, the current study included two -
separate sets of enalyses, but despite this, multicolﬁneerity among indepehdent _var}ables
was stilla concem. Gahsle ‘and colleagues have ﬁu'ther examined a smallet subset of '

‘ curnculum based measures 1dent1f1ed as bemg strong ptedlctors for the purpose of ﬁ.lrther‘ :
studying the criterion va11d1ty of those measures (i.e., TWW, total punctuatlon marks
correct puhctuatlon marks, words in complete sentences, CWS, and simple sentences)
(Gensle et al., 2064); however, additional stﬁdies that include a much smaller subset of
independent variables are needed. Based_ on the results of this study, variables
_ .recommended for further exploration mey include correct punctuation, words in‘comp‘lete
sentences, percentage of words in co‘mplete sentences, correct word sequences, and
"percehtage of correct word sequences. |
Another potential weakness of the current study is the lack of writing-speciﬁc
dependent variables. Ohly one of the standardized assessments that served as a depehdent
Variable was a direct writing measure. The other two measures included a reading score,

which was based only on students’ reading performance, and an ELA measure, which
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was a combination of reading and writing. Results of the regression equations may have
'been more useful if they were predictiens of only writing nreasures. This may - further
‘limit the generalizability of the results. Previous researchers have included »teacher rank
~ of student wﬁting (e.g., ‘Gansle etal, 2002;_Tindal & Parker, 1'989a;‘ Espin et al.,‘ 2000) as
~ well as grades awarded in ELA classes (e.g., Fewster & MacMillan, 2002) as dependent
measures. These types of dependent measures were not available in the current study
Fmally, one limitation of the current study is dlrectly related to the MEAP

assessment. There have been no published validity studies on the MEAP assessments.
Therefore, there are no data to demonstrate that this assessmen't is a valid measure of
student wntmg skills. Reports from the State of Michigan Denartment of Education
' indicate that the assessment is valid based on data collected regarding the number of
‘students who answer the item correctly, a committee review on possible bias m the test

itern, an item’s ability to discriminate between high and low scoring students comparison

of dlﬁiculty of the items to previous assessments and the number of students achlevmg

score ranges at each level (Michigan Department of Educatlon, 2006). Addltlonally, data
~ are not collected on the treatment integrity of the assessment, and although the
administration guidelines are highly regulated by the state of Michigan, this ’is an
unknovm variable. The MEAP is an assessment administered only in the state of
| Michigan, and this also limits the generalizability of the results, as the correlatien ef the
MEAP with other standardized assessments is unknown. |
Implications for i’ractice and Future Research
There are several important implications for practice that have conie out of this

study. Variables that appeared to have the strongest predictive validity included
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percentage of correct Word sequences, words in complete sentences, and correct
punctuation r)zarks. Analyses indicated that total words written and total words correct
do not appear to be the most valid predictors of performance on standardized tests for the
‘students‘ 1n the current sample at either the elementary or secohdary level. Thgse reéults
‘support the results found by Gansle et al. (2002) while utilizing .a much larger sample df
students._Tliisv was one df dnly a few studies that havé exafnined the predictive validity of
p_roduction—independeﬁt measures with elementary-aged children. Addiinnally, this study
extedds the research base by including dependent meaSurcs taken in school years '
following the ~admi11istration of the writing probe. Results indicated that fhe variables
identiﬁed as being the most valid predictors of future success on standardized measures
Werc very similar to those identified as being valid predictors of success dn the
standardiZed test administered in the fa;/ne year. Additionally, this is the ﬁrst Smdy th‘atv
éxamincd the use of percentage df words in complete SeMen¢es as an independent |
variable, and results suggedted that it was highly correlated with dependent measures
| ~despite its ‘infrequent‘ occurrence in regressipn formulas. Filture researchers may want toj
. further exaﬁiine the utility of this measure.

One area of futdre research that is ﬁeeded includes the link between these resuits
and interventidn development for teéu_:hers.v At this time, there is very little infofmation
available concel;ning the use of cuiriculum—baséd measures in writing for intervention
dévelopment. We do ddt have data that indicate the link between spéci‘ﬁc’ independent
variables dand how to improve the students’ performance. Further research could examine
fhe possible intervention recommendations that could be njade based on thg results of

curriculum based measures in writing.
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