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Abdract

The purpos of this study was to investigate third gradersOreading performance in
Michigan® Reading First (RF) schools in 20052006. Thetwo reading tests used for this purpose
are lowa Tests of Basic Skills (ITBS) and Michigan Educationd Assessment Program English
Languagye Arts (MEAP ELA). This paper reports three studies. First, comparison of the
performance of studentsin Michigan® RF schools on I TBS Reading Total (a composte score of
Reading Comprehenson and Vocabulary subtests) and MEAP ELA Reading component showed
tha the cut scores adopied by the Michigan@ RF state coordinators are much more stringent than
those used by the state to determine proficiency on MEAP ELA Reading. Second, comparison of
performance on MEAP ELA Reading beween third gradersin RF and non-RF schools showed
no significant achievement difference. However, asignificant postive effect of years of RF
program exposure was detected. Third, dimensondities of MEAP ELA Reading were compared
to those of ITBS Reading Comprehenson subtest, usng item respong daa from studentsin RF
schools. Andysis of multiple-choice items suggested tha 1 TBS Reading Comprehenson subtest
measures more dimensonsof reading comprehenson abilities than the MEAP ELA Reading.

Implicationsof these results with regard to Michigan® RF program are discussed.



Comparing Third GradersOReading Performance in Reading First and other Elementary Schools
in Michigan

This study contributes to our undestanding of Reading First (RF) studentsOreading
performance in Michigan throughthree andyses: (1) alignment of studentsOQreading performance
on Michigan Educationd Assessment Program English Language Arts (MEAP ELA) Reading
and lowa Tests of Basic Skills (ITBS) Reading Total, (2) investigation of RF studentsO
achievement on MEAP ELA reading, and (3) comparison of dimensonsmeasured by the MEAP
ELA Reading component and ITBS Reading Comprehenson subtest. Theneed for this study is
established by thefollowing argument. First, grade 3 students in RF schools are assessed by two
tests and are judgel by two different sets of standads corresponding to these tests (i.e., cut
scores). In Michigan, the state mandaory test for third gradersis administered in Octobe
(almog at the beginning of an academic year), while the year-end assessment used by RF schools
isadministered in April (almog at the end of an academic year). Teachersin RF schools might
ater thdr classroom practices based on studentsOperformance on the state assessment in ways
tha influence studentsGachievement at theend of the academic year. Therefore, it isimportant to
know how well these two sets of standadsare aligned. Theexamination of aignment of thetwo
measures in this paper indudes both the cut scores comparison and the dimensondity
comparison of two similar subtests in thetwo tests. In addition, Michigan@® reading achievement
test was not administered to students bd ow grade 4 before 20052006.Thus the 20052006
grade 3 studentsOperformance on state mandaory test provided usa uniquechance to compare
performance of students in RF and nonRF schools. In the sectionsthat follow, we first discuss
briefly the content of NCLB Title | Part A and Part B to establish therationde for the current

study. Second,we providea brief review of literature on theinfluence of high stakes assessments



on classroom practice, aswell astheliterature on comparison of standads (i.e., comparison of
the cut scores). In doing so, we examine theimportance of undestanding the alignment of the
two measures involved in this paper. Discussion of these issues provides the basis for the
research addressed in this paper.
Implementation of NCLB Title| Part A andPart B in Michigan

Theessence of NCLB legidationisto reinforce by law the accountbility system asa
main focusin education (Linn, Baker, & Betebenne, 2002. Title| Part A of NCLB requires
each state to develop content standards and tests linked to these content standadsin reading and
math, and holds schools accountble for improving studentsGachievement in reading and math
(asjudgal by thar peformance on state tests with state specified proficiency levels) for students
in grade 3 through8 (Carlise & Athan, 2005;Kingbuty, Olson, Cronin, Hauser, & Houser,
2003;Linn, et a., 2002) Title 1 Part B, however, establishes a 6-year, 6-billiondollar federa
program called Reading First (RF), which aims at improving reading ingructionin the early
elementary years (K-3) in schools with high poveaty and chronically low reading achievement
(Carlide & Athan, 2005;Corting Carlide, & Zeng, 2008) Part A and Part B both seek to
increase the responsbility of schools in improving studentsOechievement in reading throughthe
use of annud assessment (Carlide & Athan, 2005) Althoughboth parts require schools to repornt
studentsOreading achievement on a standardized test by the use of proficiency levels, thetwo
pats are different in thar accountbility requirements. For example, unike Part A, Part B does
not require states to have a specified percentage of students at or aboveproficiency level in thar
RF schools (Carlide & Athan, 2005)

In Michigan, thestate test in reading used for Part A is Michigan Educationd Assessment

Program (MEAP) English Languaye Arts (ELA). Before 20052006, MEAP ELA was



administered only to students of thefollowing grades: 4, 7, and 11 However, starting from 2005
2006,MEAP ELA was administered in grades 3 through8 in Michigan (Michigan Department
of Education), jug as Part A requires. The MEAP ELA has two components. Reading and
Writing, and peformance levels are specified on both components aswell as ELA overal

(which isaweighted composte onthetwo components) (Michigan Department of Education).

While Michigan started its RF program from 20022003,only a small percent of the
eligible schools applied for and were awarded fundngin tha year (Round1 schools). More
schools entered into RF in 20032004 as Round2 schools. In 20052006, thethird batch of
schools entered into Michigan® RF program (Round 3 schools). Thetwo conditionsfor a district
to bedigible for RF funding are (1) significant ind cators of econormic disadvantage/poverty, and
(2) significant number of students underachieving in reading. One requirement for al schools
paticipaing in Michigan® RF program is the use of thelowa Tests of Basic Skills (ITBS) asthe
year-end assessment of reading for students in grades 1-3. Assessment of progressin reading
achievement is carried out usng the Reading Total score, which isa composte score based on
theVocabulary and Reading Comprehenson subtests.

Thusin 20052006,grade 3 students in Michigan@ RF schools took two sets of testsin
reading: MEAP ELA and ITBS. Asaresult, ther reading achievement was judged twice by
different cut scores used in the two measures. MEAP ELA was administered in October, 2005,
the beginning of an academic year. Teachers might use studentsGachievement results on MEAP
ELA to make indructiond decisonsduring theacademic year. If the cut scores of thetwo
measures are congstent, there will notbe a problem for such decision making. However, if the
cut scores of thetwo measures are incongstent, teachers are putin apostion of not knowing

which results to use to make decisionsaboutappropriate ingruction for their students.



Influence of Assessment on ClassroomPractice

MEAP ELA isahigh-stakes assessment in Michigan, especialy after thesigning of the
NCLB legidation. In particular, accordingto NCLB Title| Part A, schools not meeting state
specified adequae yearly progress are identified as needing improvement and are required to
make certain changes or even develop restructuring plans (Carlise & Athan, 2005. In Michigan,
RF schools not meeting adequéae yearly progress are identified as on probaion and may at worst
lose RF funding. However, no school changes or restructures are required for RF schools
(Carlide & Athan, 2005) Therefore, ITBS isrelatively alow-stakes test in Michigan, compared

to MEAP ELA. Ingram, Louis and Schroeder (2004) commented that:

For standards and accountability policies to be effective in changing the core technology of educationN
teaching and learningN schools must use accountability data to make decisions about whether they are
meeting standards or not and, if not, then use data to change practices and monitor the effectiveness of

those changes. (p. 1259)

This statement indicates tha theinfluence of atest on educationd practice increases alongwith
the stakes associated with thetest, aview shared by other researchers (e.g., Linn, 1983;Mehrens
1998;Place, 2002;Wixson & Carlide, 2005) Thepotential impact of standards and assessment
on classroom practices and ingructiond choices calls usto examinethealignment of the
standads(i.e., cut pants) used in MEAPELA andin ITBS. If MEAP ELA hgopensto have
more lenient standads a potential risk for RF grade 3 studentsis tha some of them may not get
enoughreading ingruction throughoutthe academic year.
Standards Conmparison

Theliterature on standards compaisonis nat rich. Mog studies were doneeither to
compae state assessment standardsto the standadsused in Nationd Assessment of Educationd
Progress (NAEP) or to investigate the variability in state standads by the use of studentsO

performance on NAEP. Generally speaking, researchers foundtha NAEP standads are more



chdlenging than the statesOstandads i.e., the percentage of students meeting proficiency level
on NAEP islower than that on state assessments (Lee, 2007;Linnet al., 2002; Nationd Center
for Education Statistics, 2007). Specifically, when comparing 32 statesQproficiency standads
(other states were notinduded dueto variousdata problems) for grade 4 reading to tha of
NAEP in 2005, researchers foundtha only 10 states had ther estimated NAEP score equivalents
(of the state assessments) abovethe NAEP Basic cut-point when the uppe bar of margin of error
isconsdered (Nationd Center for Education Statistics, 2007,Figure 2 onp. 12). If thelower bar
of margin of error is consdered, only 7 states had thar estimated NAEP score equivalents above
the NAEP Basic cut-point. Theresults of the standards comparison in this report conveyed the
messagetha thereisalargevariability of sandads across states. Similar findingswere reported
in Kingsury et a. (2003) where the standads of 14 states were compared to that of a Northwest
Evaludion Assodation exam.

Themapping methods(i.e., methodstha link state test scores to a common scale for
compaison) used in Kingsury et a. (2003 study are different from theoneused in the study
conduded by Nationd Center for Education Statistics in 2007;nonghdess, both studiesin
essence tried to map different score distributionsfrom different states onto a common scale to
condud a compaison. The comparison results thusmay bedifferent if different mapping
methodsare used. The comparison of standadsused by MEAP ELA and ITBSfor RF grade 3
students reported in this paper does notinvolve any mapping techniques. This hdpsto stabilize
the comparison results. The details of the methodare described later in the peper.

The standards compaisonsreported abovemainly focused on cut-point comparison.
However, as mentioned above Title | Part A of NCLB requires each state to develop content

standads which Qdentify arangeof knowledgeand skills that students are expected to developO



(Linn,2002,p. 34). The MEAP ELA Reading component conssts of questionsbased on 3-4
reading passages (Michigan Department of Education), thusappaently measuring reading
comprehenson. The annud assessment used for Michigan® RF program indudes the I TBS
Reading Comprehenson subtest. Frands, Fletcher, Catts, and Tomblin (2005)commented that
assessment of reading comprehensonis clearly multidimensond, and thedimensonsmay be
formed by the selection of reading passages and stimulus presentation, such as the use of graphs
Asareault, it isinformative to compare the dimensionsmeasured by thetwo tests. In the present
study, to eliminate possible effects of item format on test dimensons we induded ony multiple-
choice items from MEAP ELA Reading to be andyzed togdher with theitems fromITBS
Reading Comprehenson subtest, as thelatter congsts only of items in multiple-choice format.
Importance of Current Sudyin Michigan

The previoussectionshave argued for theneed for cut-point comparison between MEAP
ELA Reading and I TBS Reading Total for grade 3 studentsin Michigan® RF schools and for the
necessity of an assessment of dimensonsmeasured by MEAP ELA Reading and ITBS Reading
Comprehenson. Besides these two andyses, the availability of MEAP ELA daafor grade3in
20052006also hdpsto further our undestanding of thereading achievement of studentsin RF
schools. We have donesevera studies to examinethe effect of Michigan®@ RF program.
However, all butoneof these studies has indudeal studentsin only RF schools. The onestudy
tha involves a comparison beween RF school students and nonRF school studentsis the
compaison of growth rates on some ITBS subtests in Lansgng school district (see Carlide,
Schilling, Zeng, Cortina & Kleyman, 2006. To date, in Michigan, noresearch has been doneto
compae thereading achievement of RF and nonRF students state-wide. Theavailability of

MEAP ELA daafor third gradersin 20052006 hdpsto fill this ggp. One paticular question



tha can beanswvered with MEAP ELA iswheher expoaure to the RF program (i.e., number of
years) is assodated with highe levels of reading achievement. As mentioned above schoolsin
Michigan started RF program in different years. When MEAP ELA was administered in fall
2005, grade 3 students in RF schools may thushave experienced different years of exposure to
the RF program. We computed the number of yearsin RF program for each student, based on
whethe a student appears in theyear-end assessment daaset each year before 05-06. Therefore,
migration between RF and non-RF schools, as well as retention or promotion during these years
may have an effect on thecomputation of years of RF exposure. Here we assume tha thebasic
elements of the RF program are the same in different RF schools in Michigan. The RF program
effect can thusbediscerned by examining whether there is an effect of years of RF program.
Research Questions

Asindicated above three sets of andyses have been conduded to answer thefollowing
research questions

1. Do grade 3 students in Michigan® RF schools perform similarly on MEAP ELA Reading
and ITBS Reading Total when judgel by corresponding cut scores?

2. Aretheedgnificant differencesin peformance on MEAP ELA Readingfor grade 3
studentsin RF schools and nonRF schools in 2006-2006?Moreover, for grade 3 students
from RF schools in Michigan, does theyears of RF program exposure have any effect on
thar MEAP ELA Reading?

3. Do MEAP ELA Reading multiple-choice (MC) items and I TBS Reading Comprehenson
items (also in MC format) measure the same dimenson (or dimensong of reading

comprehenson ability?
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For clarity, we describe the method and results for each research question separately, with each
research question corresponding to onestudy presented bd ow.

Study 1: Alignment of MEAP ELA Reading and ITBS Reading Total Performance
Method

Sdool and student sanple. Datawere gathered from grade 3 students in Michigan@ RF
schools in the 20052006 academic year who have taken both ITBS and MEAPELA.! Thereare
7,297 grade 3 students from 163 RF schoolsin 42 digtrictsinvolved in thecurrent andysis. As
mentionad above RF schools started the RF program in different years. Round1 schools started
in 20022003 Round?2in 20032004,and Round3 in 20052006. Therefore, these 7,297
students are from schools of different Rounds Table 1 shows the percentage of studentsin three
QiskOcategories: students who are eligible for free or reduced lunch (econonic disadvantage),
students with limited English proficiency, and students with disabilities, aswell asthe
percentage of studentsin three racial/ethnic groupsN Hispanics, African American, and White.

Table 1. Radal/Ethnic GroupsandRisk Categories of Studentsin Grade3 in 20052006 That
Have Taken ITBSandMEAP ELA (Total N=7,297)

Student Group/Category Percentage
Risk categoty:
Students who are dligible for free or reduced lunch 7058
Students with limited English proficiency 1284
Students with disabilities 1248
Three Racia/ethnic groups
African American 4494
White 4048
Hispanic 1239

! Since ITBS data only contains the RF program assigned student 1D, while MEAP ELA only has state assigned ID
for students, we used Single Record Student Data (SRSD) provided by | SR where both RF program assigned |D and
state assigned |D are included to link the two achievement tests data. Therefore, only those studentsQID that could
be linked through the use of SRSD and appeared in both ITBS and MEAP ELA are included.
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Testsand measure. Thel TBStest batery isanom-referenced test. For this study, only
Reading Total (acomposte score of Vocabulary and Reading Comprehenson subtests) is
involved, asit is used to evaluae RF school studentsOperformance for assessing each school@
progress in reading each year. Thereliability (computed with Kude-Richardson formula 20) of
Reading Total is0.94 (Hoove et a., 2003) Thefederally approved cut points used by the RF
coordinaorsin Michigan categorize studentsOperformance based on ther Reading Total scores:
(1) If astudent® Reading Total naiond percentile rank is >=50, then the student is identified as
at or abovegradelevel expectations and (2) If astudent@ Reading Total naiond percentile rank
is<25, then thestudent is identified as subdantially undeachieving.

The MEAP ELA isacriterionreferenced test which congsts of two components:
Reading and Writing. Students are being categorized into four groupsbased onther MEAP
scores; Apprentice, Basic, Met Expectations and Exceeded Expectations For third gradersO
Reading, a student will beidentified as Apprentice if his’he scale scoreisin therangeof 186-
279,Basic if higher scale scoreisin therangeof 280-299, Met Expectationsif higher scale
scoreisin therangeof 300-337,and Exceeded Standadsif higher scale score isin therangeof
338471 (http://mwww.mi.govidoauments/Fall_2005 Grade 3
9 MEAP_Score Categories and_Sale Score 150117 7pdf).

As multiple forms areinvolved in MEAP ELA administration, different reliabilities are
obtained (Michigan Department of Education). When usng coefficient apha thelow and high
ranges and median values across forms for Reading in 20052006 are: .82, .84,and .83 The
values for Writing are .51, .57, and .53 respectively, indicating much lower reliabilitiesfor the
Writing test. This may be because there are only five multiple-choice itemsinvaved in Writing

(as compared to 29 multiple-choice items in Reading) and two condructive respong items.
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Because of thelow reliabilities of Writing subtest forms, we excluded Writing and used only
Reading for al andysesin this paper.

Sttistical analysis. In order to compare the RF grade 3 studentsQperformance on MEAP
ELA Reading and ITBS Reading Total (the Pearson correlation between thetwo scale scoresis
about0.68), receiver opaating characteristics (ROC) curve andysisis conduded, based onthe
cut scores for thetwo tests. Thebasic idea of ROC isto examinethe peformance of atest (ITBS
test is used as a QestOhere) agang the criterion (MEAP ELA Readingis used as QriterionO
here). MEAP is consdered the criterion because it is a high-stakes test, and state-wide
educationd decisionsaboutthe academic proficiency of students and schools are made based on
MEAP scores. To demongrate how ROC andysis works, the cut scores system shown in Table 2
isexplained here.

Table 2: Conparing ITBS50" National Percentile Rankas Cut Smre to the MEAP ELA Reading
Sale Sore 300asCut Smore

MEAP Reading (as Criterion)

Apprentice or Basic Met or Exceeded Expectations
(<300) (>=300)
(Students with Problems) (Students without Problems)

ITBS (as Test)

<50" Nationd Percentile Rank
(Students with Problems)

a b

>=50" Nationd Percentile Rank
(Students without Problems)

Based on Table 2, we can compute thefollowing:
¥ Hit Rate=al(atc)
¥ Misses=c/(at+c)
¥ Fase Alarms=b/(b+d)

¥ Correct Regections=d/(b+d)
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From theaboveformula, therelationsbetween hit rate and misses, as well astha between false
alarms and correct rejectionscan easily be seen, i.e., misses=1-hit rate, and correct rejections=1-
fase darms. Therefore, when the hit rate and false larms are known, theinformation onthe
other two is available as well. The ROC curve plots the relation between thehit rate and false
alarms; the more stringent the cut scores on thetest (i.e., ITBS in our case), the highe thehit rate
alongwith highe false alarms. On the other hand, if the cut scores on thetest are more lenient, a
lower hit rate along with lower false darms will beobserved. Therefore, when we get alow
value on oneof thetwo types of errors (i.e., misses and false darms), the other will have ahigh
value Themeasure ¢ measures the degree of bias of the cut scores on thetest; negative ¢
indicates more fal se alarms than misses, and postive c indicates more misses than false darms.
Optimal ¢ isthevauewhich provides uswith theminimal overall errors (i.e., misses and false
alarms), and thushdpsuslocate the optimal cut score. Thiswill yield themaximal overall
correct identificationrate, given thecriterion.
Results

Firgt, thehit rate and false dlarms are presented in Table 3 for ITBS Reading Total, when
usng MEAP Reading as the criterion. Table 3 clearly indicates a very stringent cut score of 50"
percentile rank on I TBS Reading Total, compared to the 300on MEAP Reading, as we observe a
very high hit rate dlongwith highfalse alarmsin this table. The 25" percentile rank on ITBS
Reading Total, compared to the 280 on MEAP Reading, is a'so a stringent cut score. However,
therelatively lower hit rate and false dlarms indicate tha in comparison to the 50" percentile

rank cut score, 25" percentile rank cut score is relatively less stringent.
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Table 3: Hit Rate andFalse Alarms for Grade 3 Sudents fromMichigan RF Scoolsin 2005
2006

MEAP ELA Reading
ITBS Reading Total

Hit Rate False Alarms
50" Percentile Rank vs. 300on MEAP ELA Reading 98.2% 56.5%
25" Percentile Rank vs. 280on MEAP ELA Reading 90.9% 30.5%

As mentionead in the Method section, we also computed the optimal ¢ and calculated cut
scoreson I TBS Reading Total that correspondto the MEAP ELA Reading cut scores based on
theoptimal ¢ values. As shown in Table 4, theresults indicate tha in order to produce
categorization of students consstent with MEAP ELA Reading, we need to changethe 50"
percentile rank cut score on ITBS Reading Total to the 15" percentile rank, and the 25"
percentile rank to the 3" percentile rank. The suggested cut scores are much lower than those
actudly used by the RF Evaluaion Team in Michigan. Because ITBS is anorm-referenced test,
such adramatic decrease in cut scores suggests tha the MEAP ELA Reading cut scores may be
too lenient.

Table 4. ROC Analysis of Correct |dentification Rate of ITBS Reading Total When MEAP ELA
Reading isthe Criterion

Observedc | Observed Optimal c Optimal Total SuggededCut
Total Correct Correct Scae
Idertificaion Idertificaion
Rake Rake
MEAP ELA
Readng 300 vs. th ;
TBS Readng Total | -1:12691 56% 0.612171 87% 15" percertile
50" Perertile Rark
MEAP ELA
Readng 280 vs. ) . . 3" percerile
ITBS Readng Total 0.41254 71% 1.516293 95% rark
25" Perertile Rark
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Study 2: Investigating Reading Achievement of Michigan@ RF Students

Method®

We conduded two separate andyses to examine Michigan@ RF studentsCreading
performance on MEAP ELA Reading. Thefirst analysisinvolves al Michigan third gradersto
investigate whether there is any achievement difference on MEAP ELA Reading between
studentsin RF schools and their nonRF peers. The secondandysis, which involves only third
gradersin RF schools, examines whether thelength of expoaure to the RF program at the student
level has any effect onther achievement on MEAP ELA Reading. The outcome variable of
these andysesisthe MEAP ELA Reading scale score. In orde to accountfor the dependency
among students dueto the nesting structure in educationd settings(i.e., students are nested
within schools and schools are nested within districts), we used three-level hierarchical linear
modds (HLM) for bath andyses. Each of these is described separately.
(1) Conparison of RF and Non-RF Achievement

Sdool and student sanple. Datawere gathered from grade 3 students in Michigan®
schodsin 20052006academic year who have taken MEAP ELA Reading. There were
altogeher 115398 grade 3 students from 1,958 schools in 736 districts involved in the current
andysis. Amongthese, there were 8,759 students from 162 RF schoolsin 42 districts’. The
descriptive statistics at student and school levels are shown in Tables 5-7, broken down by
school groupdN RF and Non-RF. Fromthese tables, it is obvioustha nonRF schools are at an

advantage on both reading achievement and backgroundcompostions compared to RF schools.

2 Note that the (Tests and MeasuresOhere is MEAP ELA Reading, which has already been described in Study 1.

% There were atogether 168 Reading First schools from 42 districts in 2005-2006. However, 5 schools do not have
third graders, and one school has all its school level data missing. The reason for excluding this one school with
missing school level dataisthat HLM does not handle missing data at second or third level. Therefore, only the
cases with non-missing values at those higher levels were included in the descriptive statistics analysis.



Table 5: MEAP ELA Reading Subteg Scale Score at Sudert Leel:

1€

Groups N Mean SD Minimum Maximum
RF School Studerts 8,759 315.32 24.44 186 442
Non-RF School Studerts 106,639 327.91 25.20 186 442
Table 6: Demographic Information at Sudent Level
Demographic Variabes Perenage
RF Non-RF

Risk category:

Students who are eligible for freeor reducedlunch 72.0 36.1

Students with limited English proficiency 12.7 4.0

Students with disahilities 13.2 125
Racal/ethnic groups:

AfricanAmerican 47.0 17.7

White 37.8 74.0

Hispanic 12.7 4.1

Other 2.0 3.8
Table 7: Demographic Information at School Level

RF Non-RF
Demographic Variabes (N=162) (N=1,796)
Mean SD Mean SD

Peren of females 48.4 3.0 48.4 41
Perent of students eligible for freeor reducedpricedlunch 72.4 18.9 37.1 25.7
Perent of students with limited English proficiency 94 17.6 31 8.3
Peren of studentswith disahbilities 13.6 55 125 9.5
Peren of White studerts 35.3 35.1 718 32.1
Peren of African Americanstuderts 50.7 36.8 19.6 318
Perent of Hispanc students 11.3 18.1 4.1 8.2
Peren of Other studerts 2.7 5.1 46 7.2
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Sttistical analysis. To accountfor variousstudent and schootlevel influences on
achievement, we induded a number of covariatesin our modds. A series of three-level HLM
andyses, fromthe simplest to the more complicated, were conduded to answver theresearch
question. Thefirst modd was a fully unconditiond modd where ssudent MEAP ELA Reading
scale score was modded as randonly varying around the mean achievement of studentsin a
schoolwithin a given district. This modd would help usto infer theamountof variationin the
outcome variable at different levels.

Second, a conditiond modd at only level-1 was analyzed, where a nunber of student
characteristics were induded in the level-1 equaion as covariates. Specificaly, therace of the
student, and whether or notthe student was a) disabled, b) limited English proficient, or ¢)
eligible for free or reduced priced lunch were entered into thelevel-1 equaion. In the secondand
following modds, the effects of these student level characteristics were grand-mean centered”.

Thegenea form for thelevel-1 regression equdion is as follows:
P

[1]Yijk = okt I oikQpijk T Gjic »
p=1

where Y;, isthe MEAP ELA Reading scale score for student i from schoolj in district k, ;, is

!

the mean student outcome for schoolj indigtrict k, a;, are the student covariates (e.g., race)

pijk

that predict achievement status, / |, are thecorrespording level-1 regression coefficients tha

indicate the strength and direction of assodation between each covariate and achievement, and

* Since our primary inference is the difference in achievement between students in RF and non-RF schoolsN a
school level (level-2 of the current HLM model) covariate, it isimportant that the student covariates be either grand-
mean centered or uncentered. According to Raudenbush and Bryk (2002), only under grand-mean centering will the
effects of school level predictors be adjusted for student level predictors (see page 142). According to my personal
correspondence with Dr. Stephen Raudenbush and Dr. Guanglei Hong through emails, un-centering will also
achieve the same adjustment effect as grand-mean centering. However, under grand-mean centering, the intercept is
the average outcome for all students. If under un-centering, the intercept will be interpreted as mean outcome for
White normal studentsin this case. For the current study, the first type of intercept is more suitable.
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g, isarandomeffect assumed nomally distributed with amean 0 and variance ! *. Notethat

all subsequent modds kept exactly the same level-1 equdion specified here.

Starting with the third modd, we examined the possible difference in peformance onthe
outcome variable between students in RF and nonRF schools. In othe words we examined the
strength and direction of assodation between the school status (RF or not) and the outcome
variable, with or withoutother school level predictors. In thethird modd, we entered only one
schootlevel predictor (i.e., RF or not) into level-2 intercept equation. In thefourth modd, we
entered all other available schoollevel predictorsinto level-2 intercept equaion,induding
percentage of female students, percentage of students eligible for free or reduced priced lunch,
percentage of students who are limited English proficient, percentage of students with
disabilities, and percentage of major student race categories at school level. The comparison
between thethird and fourth modd would hdp usundestand whether the possible differencein
studentsOachievement between studentsin RF and non-RF schools can actudly be accounted for
by school compostiond variables. The general modd of thelevel-2 equaion takes thefollowing

form:

Qo
[21#0, = "o + 1 "ouXyu + 105 ad "y =1 g forp=1to,
q=1

where X, isaschool characteristic described earlier (e.g., percentage of female students at
school level, etc.). /o, arethecorresponding level-2 coefficients that represent the strength and
association between each school characteristic and the school effect, andthe r, isthelevel-2

randomeffects, which are assumed to benomally distributed with amean of O and variance / .



16

In these modds, al dopes were specified as fixed, as we are notinterested in investigaing
whether they are better if allowed to vary randomy.”

At level-3 of these HLM modds (thedigtrict level), we were primarily concerned in
accouniing for thenesting structure of thedaa. No covariates were induded at the district level.
Therefore, the general modd of thelevel-3 equaion is of thefollowing form:

[3] ook =/ 000+ Upg» @nd " o =1 o fOr other combinaionsof p andgq,

pqo

where u,,, istherandomeffects ontheoutcome for district k, which is assumed to be nomally

distributed with a mean of 0 and some variance.
(2) Effect of Length of RF Program Exposure

Sdool andstudent sanple. Data were gahered from grade 3 students in RF schoolsin
the 20052006 academic year who have taken MEAP ELA Reading’. There were altogeher
8,018 grade 3 students from 162 RF schoolsin 42 digtrictsinvolved in thecurrent andysis. Since
MEAP ELA was administered at the beginning of 20052006academic year, we coded those
students who had never been in the RF daaset before 20052006as having 0 year of RF. Anyone
who appeared in the RF year-end assessment daaset for oneyear was coded as having 1 year of
RF, and thecoding of 2 years and 3 years of RF was carried outin asimilar fashion. The
distribution of years of RF for studentsinvolved in current andysisis shown in Table 8. The

majority of the students had attended an RF school for just onemonth’ when they took MEAP

® Based on personal correspondence with Dr. Guanglei Hong, it seems to be better to fix higher level slopesif the
researchers are not interested in investigating them, as the data may not be able to provide stable estimates if we
make too many slopes randomly varying.

® We excluded those who could not be matched with our I TBS data through the use of SRSD (see footnote 1). We
aso excluded those who were not in a RF school when they took MEAP ELA.

" Strictly speaking, these students should have 1 month of exposure, as the MEAP ELA was administered in
October. However, since the Round 3 schools just started RF, a period of adjustment in management was expected,
thus that one month was not expected to really have an effect on studentsOachievement.
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ELA in Octobea 2005 as they were from Round3 RF schools tha started RF in the 20052006
academic year.

Table 8: Distribution of Grade 3 Suderts in Michigan® RF Schools on Yeas of RF Exposure:

Y earsof RF exposure Perenage
0 49.01
1 10.51
2 29.08
3 11.39

Sttistical analysis. Agan, to accountfor variousstudent and schooklevel influences on
achievement, we induded a number of covariatesin our modds. A series of three-level HLM
andyses, from thesmplest to the more complicated, were conduded to answer therelated
research question. Similar to thefirst set of andyses, thefirst modd in this set was afully
unoonditiond modd where the ssudent MEAP ELA Reading scale score was modded as
randomy varying aroundthe mean achievement of students in a school within a given district.
The secondmodd was a conditiond modd at only level-1, and years of RF exposure alongwith
all other covariates that had been induded for thefirst set of andyses were entered into level-1,
grand-mean centered. In thethird modd, we entered into level-2 intercept equaion the school
level covariates tha were mentioned in thefirst set of andyses except for thevariable RF.
Mathematical formulas for theHLM andysesinvadved in this set are very similar to those for the
first set.

Results
(1) Conparison of RF and Non-RF Achievement
Our research question for this study focused on the possible difference in performance on

MEAP ELA Reading subtest for third graders in RF and non-RF schools. We began by looking
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at the achievement difference between the two groupsof students before condudinga HLM
andysis. From Table 5, we noticed tha the mean difference between thetwo groupsof students
was about12 .6 points onthe scale score, with nonRF school students performing better. A t-test
based on indgpendent groupsassumption showed that the difference was significant (p<0.001).
However, as mentioned above because of the nesting structure of educationd settings the
indgpendent groupsassumption does not hold. Moreover, this comparison does not provide
information aboutthe peformance of students from different race subgmoupsor risk categories.
Therefore, we conduded a series of relationd HLM andysis to examinewhether differencein
performance on MEAP ELA reading between thetwo groupsof students was significant if some
student and school level covariates were controlled for.

Outcome variable varianace decompostion. The purpo< of thefirst modd (i.e., thefully
unoonditiond modd) was to decompose thetotal variance of MEAP ELA Reading scale score
into three components. variance among students within schools, variance among schools within
digtricts, and variance amongdistricts. We foundtha about85% of the outcome variance was
among students within schools, about 7% of the outcome variance was among schools within
digtricts, and about8% of the outcome variance was amongdistricts. Based on the outputfrom
the secondmodd (i.e., theconditiond modd at only level-1), we foundtha al theabove
mentionad level-1 predictors explained about11% of the variance tha existed among students
within schooks.

Sudent leve results. The strength and direction of the assodationsbetween student level
predictors and the outcome variable (MEAP ELA Reading scale score) were congstent with our
expectations Asshown in Table 9, even after adjusting for school level predictors, students who

bdongto risk categories or academically disadvantaged race subgmoups(i.e., ssudents digible for



22

free or reduced priced lunch, students with limited English proficiency, students with disability,

African American students, and Hispanic students) scored lower than their more advantaged

peers (p <.001)

Table 9: HLM Results of Conparison of SudentsOPerformance on MEAP ELA Readingin RF

and Non-RF Sdools
Variabde Model 3 Model 4
Intercept Model
INTERCEPT 326.16%** 325.56%**
(0.27) (0.27)
Percent of Females 0.20**
(0.07)
Percent of African Americans -0.05***
(0.01)
Percent of Hispanics -0.06**
(0.02)
Percent of Other 0.08**
(0.03)
Percent of Studentswith Limited English Proficiency 0.03
(0.03)
Percent of Students Eligible for Free or Reduced Price Lunch -0.11%**
(0.01)
Percent of Studentswith Disability -0.06~
(0.03)
RF School -4.17%* -1.99
(1.22) (1.51)
Students with Disability Slope Model
INTERCEPT -19.15%** -19.13%**
(0.40) (0.40)
Students with Limited English Proficiency Slope Model
INTERCEPT -14.70%** -14.60%**
(0.93) (0.98)
Students Eligible for Free/Reduced Price Lunch Slope Model
INTERCEPT -7.22%%* -6.92+**
(0.30) (0.31)
Hispanic Student Slope Model
INTERCEPT -3.43*** S3.L7H**
(0.45) (0.48)
African American Student Slope Mode
INTERCEPT -9.12%** -8.34***
(0.45) (0.45)
Other Race Student Slope Model
INTERCEPT -0.32 0.27
(0.66) (0.66)
Note.

1. Model 3 only has RF entered into the level-2 intercept equation.
Model 4 has all available school level predictors entered into the level-2 intercept equation.

2. The numbers in parenthesis are corresponding standard errors.
~p<.1. *p<.05. **p<.01. ***p<.001.
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Sdoolleve resultsrelated to theresearch question. Starting with thethird modd, we
began to examinethe difference in peformance on MEAP ELA Reading of studentsin RF and
nonRF schools. Thethird modd was used to answer theresearch question aboutperformance
difference of RF and non-RF school students when the nesting structure was taken care of but
withoutcontrolling for other schooklevel covariates. As can beseen in Table 9, Modd 3 column,
we foundtha thedifference was significant: RF school students peformed about4.17 points
lower than their non-RF school counerpats (p<.01). However, when all other available school
level predictors were in thelevel-2 intercept modd, no significant performance difference was
foundwhen studentsin RF schools were compared to those in non-RF schools, as shown in
Table 9 Modd 4 columns

Other school level results (notrelated to the research question). Thefollowing
condusonscan bemadefrom observing Modd 4 results presented in Table 9. First, the poorer
the student body at schoollevel (i.e., thehighe the percentage of students eligible for free or
reduced priced lunch), theworse the paformance of its students on MEAP ELA Reading test.
Specificaly, for 10 percent more students eligible for free or reduced priced lunch at school
level, studentsOMEAP ELA Reading scale score would beabout1.1 paints lower (p<.001)
Similarly, while controlling for other covariates, we obtained the following results:

(@) Thehighe the percentage of females at school level, the better the paformance of its

students onthe MEAP ELA Reading (p < .01);

(b) Thehighe the percentage of African American students at school level, theworse the

performance of its students on the outcome variable (p < .001);

(c) Thehighe the percentage of Hispanic students at school level, theworse the performance

of its students on theoutcome variable (p < .01);
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(d) Thehighe the percentage of students from Other race category at school level, the better
the peformance of its ssudentsonthe MEAP ELA Reading (p < .01);
(e) Thehighe the percentage of students with disabilities, the worse the performance of its
students on MEAP ELA Reading (p <.10).
(2) Effect of Length of RF Program Exposure
Based on theresulting variance components from the first modd, we foundtha about
87% of the outcome variance was among students within RF schools, about7% of the outcome
variance was among RF schools within districts, and about 6% of the outcome variance was
among RF districts. Based on the output from the second moddN the conditiond modd at only
level-1, we foundtha all theabovementioned level-1 predictors managed to explain about11%
of the variance existed among students within RF schools.
Themodd 2 and modd 3 HLM results are reported in Table 10. Y ears of RF exposure
has a significant postive effect (p <.001) in both modds. Specificaly, accordingto Modd 3
resultsin Table 10, when al available school and student- predictors were controlled for, one
more year of RF program exposure was foundto be assodated with about2.12 paints on the
MEAP ELA Reading scale score (p <.001) In addition, the strength and direction of mog of the
coefficients for other level-1 covariates were again congstent with our expectations Compared
to theresults reported in Table 9, however, we found tha mog school level composte variables
did not have a gtatistically significant effect in thecurrent andysis (see Table 10 Modd 3

column), except for the percentage of students eligible for free or reduced price lunch (p<.05).
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Table 10: HLM Results aboutEffects of Years of RF Exposure on RF Scool SudentsO
Performance on MEAP ELA Reading

Variabde Model 2 Model 3
Intercet Model
INTERCEPT 317.02*** 316.09* **
(0.73) (0.77)
Peren of Females 0.08
(0.11)
Peren of White 0.03
(0.03)
Perent of Hisparnics -0.03
(0.04)
Perent of Other 0.12
(0.10)
Perent of Students with Limited English Proficiency -0.00
(0.06)
Perent of Students Eligible for Free or ReducedPrice Lunch -0.10*
(0.04)
Perent of Students with Disahility -0.09
(0.14)
Y earsof RF Exposure Slope Model
INTERCEPT 1.99%** 2.12%**
(0.35) (0.35)
Students with Disakility Slope Model
INTERCEPT -16.30*** -16.22***
(1.25) (1.26)
Students with Limited English Prdiciency Slope Model
INTERCEPT -10.98* ** -10.76***
(2.52) (2.86)
Students Eligible for FreeReducedPrice Lunch Slope Model
INTERCEPT -6.98*** -6.61***
(1.04) (1.00)
Hispanc Student Slope Model
INTERCEPT -3.61* -2.71
(1.78) (2.15)
AfricanAmericanStudent Slope Model
INTERCEPT -0.38*** -8.53***
(1.22) (1.33)
Other RaceStudent Slope Model
INTERCEPT -2.79 -2.72
(2.19) (2.25)
Note.

Model 2 only has level-1 covariates entered.
Model 3 has all available school level predictors entered into the level-2 intercept equation.
~p<.1. *p<.05. **p<.01. ***p<.001.
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Study 3: Dimendondity Comparison beween the Two Comprehenson Measures
Method

Sudent sanple and data. As mentioned above Michigan® RF grade 3 students took both
MEAP ELA andITBSin the20052006academic year. The pumpo< of thisandysisisto
investigate whether the two reading comprehenson measures (i.e., MEAP ELA Reading and
ITBS Reading Comprehenson subtest) measure the same type of reading comprehensgon
abilities. Item responsg data were used for this pumpos. Specifically, this andysis used item level
datafor grade 3 students who took both MEAP ELA Reading and I TBS Reading Comprehenson
subtest. There were atogeahe 7,224 such studentsin the current andysis. In order to exclude
possible influences of item format onthe dimensondity assessment, we examined only
multiple-choice items from MEAP ELA Reading togeher with ITBS Reading Comprehengon
items®. There are 29 such items from MEAP ELA Reading and 37 items from I TBS Reading
Comprehengon. All item respons data were coded into 0/1 format with 1 indicating correct
answer, and 0 indicating wronganswer. We coded missing respongs as 9.

Sttistical analysis. We modified some stepslisted in Martineau, Mapuranga & Ward (in
review) for thedimensondity assessment. Theddailed stepsinvolved in the current andysis are
asfollows:

1. Condud exploratory factor andysisusng MPLUS (Muthzh & MuthZn, 2006)for
different numbe of factors fromfactor=1 to factor=16°. The output containscommon

factor loadingswith both Varimax and Promax rotation.

8 MEAP ELA Reading component has both multiple-choice items and an open-ended question, which acts more like
awriting item. ITBS items, however, are al multiple-choice items.

° We actually tried with number of factors larger than 16. However, when using McDonald@ formula (which is
explained in step 2) to convert factor loadings from MPLUS to item slope parameters, complex numbers were
obtained. Thus we decided to use factor=16 as the maximum number of factors/dimensionsfor current analysis.
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2. Convet common factor loadingsobtained in step 1 into item dopepaameters usng the

following formula as described in McDondd (1997, p.262) a, =", /4! ,; , whee g,

todi

represents theslopeparameter for itemi in jth dimension (or factor), /; representsthe

corresponding cell in factor patern matrix (i.e., matrix of common factor loading9, and
! representstheitem uniqueness which can beobtained usng * , =1#!, P/,

(McDondd, 1997,p262)with P represents the correlation matrix of undelying

factorgdimendons

3. For eachlevd of factor/dimensgon, compute angles between each pair of items based on
their dope parameter matrix A. This methodwas first proposed by Reckase, Martineau,
& Kim (2000, and was further refined by Martineau & Reckase (2006) This approach
treats each variable as a vector defined by each corresponding row in a lopeparameter

matrix (denoted as A) °. Theangle between the two vectors (A; and A)) is given by (from

Reckase et a., 2000)

A'A] B ;akajk
(AIA)l/Z(AIA)l/Z = arccos m m
P00 2 2
(2 B
=1 =1

4. For eachlevd of factor/dimengon, caculate the average angle between each item and dl

ay; = arccos

othersusngaMATLAB (2002) program included in Martineau, Mapuranga & Ward (in

review) based on the parwise angles obtained from step 3.

1911 fact, this method can also be applied directly to the factor pattern matrix (i.e., factor loading matrix), but
converting it into slope parameter matrix helps to situate the method within multidimensional item response theory
(MIRT) framework. This statement is made based on personal conversation with Dr. Joseph Martineau.
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5. Theangle between any two itemsis compared to the angle between the projectionsof the

same items onto a subgace with onefewer dimenson. Changesin angles are plotted
agang the nunber of factors extracted. Plots are generated usngaMATLAB (2002

program written by Dr. Joseph Martineau. One example of such plotsis presented b ow:

6.

Panel A: inter-variable angles Panel B: Average inter-variable angles
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Inspect the plots produced in step 5 to determine the number of factors/dimensonsto
retain. Take the figure shown abowe as an example. For the upper two line plots, therule
is to locate a Qeveling offOpoint. In this example, most lines leve off after factor=2. For
the bottom two plots, auseful reading ruleis that Q_arge and congstent changes from

onelevel of dimensondity to thenext indcate tha at least the next level of

dimensondity is neededO(Zeng & Martineau, 2008, p7). In this example, alarge change
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can bediscerned from dimenson=L1 to 2, butnot much changes can be detected from

dimenson=2 to 3 and so on. Therefore, these two plots again suggest retaining 2

factorgdimendons

7. Condud acluger andysis using inter-item angles (computed in step 3) as dissmilarity

matrix after making decisonson how many factors/dimensonsto retain.
After step 7, Martineau et al. (in review) advised an evaluation of the combined results from
dimensondity and cluger andysis, usng expertise of a content specialist. Aswe do nat know
what content strandseach of thos items are designed to measure (i.e., we are not content
speciaists who designad theitems involved in the current andysis), we do not have the capecity
to labd theresulting dimensonsand clugers. Therefore, we only repart thefindingsby
nunbering theresulting dimengonsand clugers.
Results

Before reporting related results, we would like to discuss the difference between the
conaepts of cluger and dimension. A cluger can be formed by items with similar loadingsor
similar combinaion of loadingsonto thedimensons Therefore, the number of resulting clugers
can bedifferent from thenumber of resulting dimensons

After comparing the possible results (asthe graph reading involved in step 6 is
subjective), we chose to retain 3 factors/dimensonsand to groupitemsinto 5 clugers. The
exploratory dimensondity (and cluger) results are shown in Table 11. Note tha al nunbersin

thistable are dopeparametersin corresponding dimensons



Table 11: Exploratory Dimensionality Assessment Results for MEAP ELA Reading and I TBS Reading Comprehension

Cluster Context Item Dimension 1 Dimension 2 Dimension 3
1 0.4508 0.4983 -0.0437
3 0.1423 0.3462 0.0908
MEAP Passage 1 5 0.2435 0.3475 -0.0753
7 0.3289 0.4753 0072
8 0.3577 0.5697 -0.0991
9 0.2235 0.4206 -0.0218
1 MEAP Passage 2 10 0.2738 0.5292 -0.0061
12 0.1128 0.2153 -0.0414
20 0.1619 0.223 0.0643
MEAP Passage 1 and 2 Cross-Text 21 0.4067 0.2893 -0.0349
24 0.2386 0.3608 0.0908
MEAP Passage 3 27 0.2365 0.4914 0.0809
29 0.1602 0.3681 0.0898
2 0.2251 0.7035 0.2993
MEAP Passage 1 4 -0.0256 0.7928 0.0294
6 0.1351 0.7903 0.086
1 0.1433 0.6827 0.0951
MEAP Pessage 2 16 -0.1792 0.3998 0.0361
17 0.0104 0.5566 0.0092
2 MEAP Passage 1 and 2 Cross-Text 18 0.0404 0.5255 0.045
19 0.2018 0.72 0.0185
22 -0.1163 0.9092 0.2045
23 -0.1071 0.7318 0.1759
MEAP Passage 3 25 0.0648 0.6334 0.1097
26 0.1861 0.5987 0.0848
28 -0.0444 0.6829 0.2612
13 0.3867 0.0744 -0.1423
MEA P Passage 2 14 05911 -0.2158 -0.1552
3 15 0.2239 0.0593 -0.091
ITBS Passage 1 33 0.6835 -0.0407 -0.0072
ITBS Passage 5 49 0.6255 -0.0776 0.0541
ITBS Passage 7 62 0.5809 -0.0105 0.0267
30 ~0.1158 0.4139 0.8161
ITBS Passage 1 31 -0.1024 0.3109 0.5292
32 -0.0945 0.4685 0.5749
34 -0.2515 04579 1.0852
ITBS Passage 2 35 -0.1825 0.3501 0.9754
36 0.0441 0.2594 0.5503
39 0.0923 0.2363 0.6939
ITBS Passage 3 40 0.121 0.2607 04715
47 0.1142 0.187 0.2833
4 ITBS Passage 5 48 0.0408 0.307 0.2572
51 0.1216 0.2304 0.3242
52 0.0873 0.1841 0.4365
53 0.0059 0.2735 0.4365
ITBS Passage 6 54 02 0.3921 0.4199
55 0.2468 0.2672 0.6911
56 0.089 0.2829 0.4256
60 0.2125 0.1597 0.5005
ITBS Passage 7 61 0.2302 0.2126 0.4429
64 0.2152 0.214 0.4685
ITBS Passage 8 66 0.1563 0.2198 0.3421
ITBS Passage 2 37 0.4646 -0.0116 0.1757
38 0.2169 0.0273 0.3612
ITBS Passage 3 41 0.3666 0.0146 0.1923
42 0.401 -0.1381 0.4768
43 0.2526 0.0653 0.7918
ITBS Passage 4 44 0.3556 0.0069 0.2673
5 45 0.3699 -0.0801 0.5593
46 0.1751 0.0176 0.3226
ITBS Passage 5 50 0.3357 0.151 0.2021
57 0.294 -0.0941 0.4288
ITBS Passage 7 58 0.2348 0.0693 0.3956
59 0.3976 -0.1442 0.3811
63 0.4825 -0.0226 0.249

ITBS Passage 8 65 0.6177 0.0843 0.2245
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Thefollowing condusonscan be made, based oninformation in this table:

1.

MEAP ELA Reading multiple-choice items contributed to only two dimensons and
mog items mainly contributed to dimenson 2, with some of theitems contributing to
both dimensons1 and 2. However, 3items (item 13, 14, and 15) contributed only to
dimendon 1. Noneof the 29 items contributed to dimenson 3.

ITBS Reading Comprehenson items contributed to all three dimensons Some of them
contributed to only dimendon 1, some contributed to both dimenson 2 and 3, and others
contributed to bath dimensgons1 and 3.

No obviouspassage effect was found,as nether the clugers nor the dimensonswere
formed on passages (i.e., our results show tha nore of thedimensonsor clugers were
formed solely ononepassage).

Except for thethree items mentioned in 1 above(i.e., item 13,14,and 15), al other
MEAP ELA Reading items formed two clugers; onecluger conssted of itemsloaded on
both dimenson 1 and 2, and the other cluger congsted of items heavily loaded only on
dimendon 2.

Thethree atypical MEAP ELA Reading items were clugered togeher with three ITBS
items, and all these six items heavily loaded ondimenson 1.

Theothe ITBSitems formed two clugers, with one cluger conssting items loaded on
both dimensons2 and 3, and the other cluger consisting items loaded on both

dimendonsl and 3.

Therefore, athoughboth MEAP ELA Reading and I TBS Reading Comprehenson items appear

to measure reading comprehenson abilities, MEAP ELA Reading items focused more onthe
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ability captured by dimenson 2, and did not contribute at all to the ability captured by dimenson
3. ThelTBS Reading Comprehenson items, however, focused more on the ability captured by
dimenson 3 while contributing to the abilities captured by both dimensons1 and 2. We thus
condudeal tha thetwo tests of reading comprehension tap different comprehenson abilities.
Discussion

The purpo= of this pgper was to further our undestanding aboutMichigan@ RF school
studentsOpeformance in reading. Three studies were conduded to achieve this god. First, the
cut scores used in Michigan for the NCLB legidation Part A in reading was compared to the cut
scores used in Michigan for the NCLB legidation Part B, i.e., the RF program. Second,the
achievement on 20052006 MEAP EL A Reading of third gradersin RF schools was compared to
tha of studentsin non-RF schools. We also examined the association between years of exposure
to the RF program and studentsOachievement on 20052006 MEAP ELA Reading, usng only
third gradersin RF schools. Findly, we compared the dimendonsmeasured by MEAP ELA
Reading multiple-choice items to those measured by I TBS Reading Comprehenson items, usng
only Michigan® RF third gradersGitem response data on both tests. In thefollowing, we discuss
theresults fromtwo perspectives: (1) RF studentsCreading performance, and (2) comparison of
the MEAP ELA Reading and ITBS reading measures.
RF SudentsOReading Performance

Years of expoaure to the RF program Our andysis of the assod ation between years of
RF program exposure and studentsGachievement on MEAP ELA Reading had two implications
Firgt, asthereference groupwas students fromround 3 RF schools (i.e., schools tha started RF
in 20052006and so were treated as having zero amountof RF treatment), the results essentially

involved the comparison of having no treatment at all and having some RF treatment. Therefore,
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we condudel tha students in schools paticipaingin RF benefited from participationin the RF
program in Michigan. Second, we also foundtha it was bendficial for students to beexposed to
the RF program longe; i.e., thelonge a student in a RF program, the better hisher achievement
on MEAP ELA Reading. Thisfinding echoes what has been reported in Cortinaet al. (2008,
where students with three years of RF exposure were foundto have peformed better onITBS
Reading Comprehenson than those who only had two years of RF expoaure. Althoughwe
cannotpinpoint the aspects of the program that hdp to enhance studentsOechievement in reading
comprehenson, theresults from both studies suggest that the benefits of RF program in
Michigan accumulate over time. Therefore, it will be hdpful if additiond studies take a closer
look at aspects of the Michigan@ RF program tha might explain the benefits of RF exposure,
such asits professiond development program for teachers.
Commparison of Achievement of Students in RF and Non-RF Sdools

The comparison of reading achievement differences of studentsin RF and nonRF
students were carried out througha series of HLM andyses, usng MEAP ELA Reading asthe
outcome variable. Both the magnitudeand significance level of the achievement difference
between students in RF and non-RF schools decreased when sodo-demographic characteristics
were controlled for. Tha is, the difference was nolonge statistically significant, once the school
level compostiond variables were entered. Moreover, we also foundtha, as expected, schools
with a highe percentage of students eligible for free or reduced priced lunc or schools with a
highe percentage of African American students were assodiated with studentsOlower
achievementin MEAP ELA Reading. RF schools, compared to non-RF schools, arein general
schools with disadvantaged school compostions e.g., with highe percentage of students eligible

for free or reduced priced lund (see Tables 6 and 7). Therefore, theresults from this andysis
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indicate that school compostion appears to have an effect on studentsCreading achievement, i.e.,
students would achieve highe inreading if they were in a school with more advantageous
compostions Thisfindngis aso consstent with wha has been reported by other researchers
(e.g., Cortinaet al., 2008;Ma & Klinge, 2000) Theresults of Cortinaet al. (2008 indicated
that an econormically disadvantaged student would gain (or QyrowOfrom year to year) less on
ITBS Reading Comprehenson subtest if he/she attended a school with high percentage of
econonically disadvantaged students (greater than 80%) than if he/she attended a school with a
lower percentage of such students.

All theHLM andyses mentioned abovewere relationd rather than causal. Digtricts were
eligible for RF fundng based on high povety and undeachievement in reading, and assignment
to RF or Non-RF in each district was also based on need. Withoutrandomassignment to RF or
Non-RF, it is not appropriate to make causa inferences aboutthe effects of the RF program.
However, statistical techniques such as propensity score** stratification have been used to hdp
making causal inferences with observationd daawhere assignment of atreatment isnotrandom
Because of nonrandomassignment, these techniques can never bdance theuunob®rved
covaiates. Theefore, thevalidity of theresulted causal inference is based on theignaability
assumption, which assumes tha no hidden bias due to unob®rved covariates exists (Rosenbaum,
2002;Rosenbaum & Rubin, 1984). In order to meet this ignorability assumption, it is better to
control for as many variables as possible when computing propendty scores. However, we did
not have enoughinformation on students and schools in Michigan to carry out such andyses. For

example, we did not have information about studentsCfamily and their academic related

! Propensity score is the conditional probability of being assigned to the treatment given the information of all
covariates (Rosenbaum & Rubin, 1984).
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activities at home; we also did not have information aboutsuch school characteristics as teaching
practices in reading and academic atmospheae in each school.

Althoughwe cannotcondud a study that suppots causal inferences with theinformation
we have right now aboutthe RF program in Michigan, it would be hdpful to andyze datafrom
third gradersCperformance on MEAP ELA Reading for another year (e.g., 20062007). One of
the general criterion mentioned in McDill and Natriello (1998)regarding Title | isthat Qhe
achievement disparity should narrow as a result of program participationQ(p. 329. If we have
MEAP ELA Reading achievement daafor third gradersin 20062007, then we can repest the
same andyses involved in Study 2 in this pgoer. If the achievement disparity decreases from
20052006t0 2006:2007,then the RF program coud be deemed as effective, according to the
criterion listed above
Conmparison of MEAP ELA ReadingandITBS

Cut scores conparison. In order to examinethe aignment between MEAP ELA Reading
and I TBS Reading subtests, we conduded two andyses. (1) cut scores comparison, and (2)
dimensondity comparison. The comparison of thecut scoresin use clearly indicatestha it is
much easier for a student to achieve proficiency level on MEAP ELA Readingthan onITBS
Reading Total. MEAP ELA is currently in use for high-stakes decision-making based on the
requirement of the NCLB legidation Title | Part A. ITBS reading test, however, isanom-
referenced achievement test required by Michigan® RF grant (NCLB Title | Part B). Researchers
have redlized tha states are very likely to lower their definition of proficiency levels (i.e, cut
scores) in respong to the QunrealisticOgod set by the NCLB Title| Part A (e.g., Linn, 2003,p.
10). Accordingto Part A, al students are required to achieve at the proficient level (defined by

state) or highe in reading and math by 2014 Linn (2003)demondrated how unreasonéeble such
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an expectation is on thebasis of studentsGachievement on NAEP in 1990through2000;the
results indicated the need for a much faster growth rate (4 to 12 times of the current rate) if
students were to be proficient in these areas by 2014.

Theundigned cut scores used by thetwo reading tests may be a source of confuson for
teachersin RF schools, as quite afew students are likely to achieve proficiency on MEAP ELA
Reading, but still be categorized as undeachieving on I TBS Reading Total. Michigan@ RF
teachers thusface the dilemma of deciding whether to trug that students who have achieved
proficiency on MEAP ELA will aso befoundto meet the proficiency standad onITBSlater in
theyear. Wixson and Carlide (2005)noted tha theinfluence of atest on educationd practices
increases when the stakes assod ated with thetest increases. Apat from being a high-stakes test,
MEAP ELA isadministered at the beginning of each academic year. Thus teache's are very
likely to make educationd decisionsbased on MEAP ELA reaults. In fact, if the cut scores of
MEAP ELA were lowered in order to meet the 100% proficient god by 2014,making
educationd decisionson MEAP ELA results would place some students in an even more
disadvantaged situation. In short, based on I TBS proficiency levels, astudent might beidentified
as needing more indructionin reading to achieve grade-level proficiency, whereas more
intengve ingrudion might seem unnecessary for the same student earlier in theyear, based on
the MEAP ELA proficiency cut scores.

However, we do redlize tha MEAP ELA and I TBS are two different types of measures.
MEAP ELA isacriterionreferenced test and ITBS isanarm-referenced test. In theory,
criterion-referenced test interpretationis determined by the absolute level of a student®
performance withoutreferring to other studentsOperformance. The norm-reference test

interpretation focuses more on a student@ rel ative standing compared to other studentsO
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performance (Haertel, 2006, whereas the cut scores used for the evaluaion of Michigan@® RF
schools treats a relative standing as an absolute value For example, the cut score of 50"
percentile rank onITBS indicates that thestandad for the proficient level is peformance tha is
better than hadf of thethird graders naion-wide Because the cut scores defined on MEAP ELA
were made according to the definition of related criterion (Michigan Department of Education),
scores on thetwo reading tests are defined from quite different perspectives. It is not clear
whethe it is possible for thetwo types of measures to have congstent cut scores. One important
condderationis whether the tests measure reading comprehenson in the same way. Examinaion
of thetest dimensonsmight thusbeuseful in this situaion.
Dimensonality Comparison

As mentioned above MEAP ELA Reading items appear to measure reading
comprehenson ability. We thuscompared thetest dimensonsof MEAP ELA Reading to those
of Reading Comprehenson subtest of ITBS. Related results suggest that more dimensonsof
reading comprehenson ability were measured by ITBS Reading Comprehensonitems. Frands
et a. (2005)calsfor a broader assessment of reading comprehenson. Althoughthey mainly
argual for theinduson of multiple item presentation forms and respons forms, we consder this
rroadeningQprocess as a so induding more dimensonsof reading comprehension ability in a
test. In this sense, ITBS Reading Comprehension subtest can be consdered as a better and more
chdlenging assessment than MEAP ELA Reading, asit can hdp provide more accurate and
comprehensgve information aboutstudentsOreading comprehengon ability. It thusmakes more
sense if teacheasin RF schools can make indructiond decisionsbased on ITBS Reading Tota (a
composte score of Reading Comprehenson and Vocabulary subtests) rather than on MEAP

ELA Reading. However, MEAP ELA Readingisadministered at the beginning of each academic
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year (startingin 20052006, while ITBS isadministered at the end of each academic year. Asa
result, teachers can not make use of the I TBS results for ingructiond decision making during
tha school year but can use theresults to plan for thefollowing year. Astheingructiond
decision making usng assessment daa is very crucia forimproving studentsCreading
achievement and also plays an essential role in theaccountability system advocated by the
NCLB legidation, school administrators need to help teachers in making appropriate use of
assessment data in making decisionsaboutappropriate reading ingructionfor ther students.

Onelimitation of themethod of this study is tha the comparison of the two measures
were carried outusng only RF studentsGdata. Generally spesking, students in RF schools are
expected to form the lower end of the ability continuumwhen studentsin US are consdered as
thewhole popuktion. Thedimendondity and cluger andysis were either directly or indirectly
based on the correlation matrix amongitems. Because truncated popuktion may distort the
correlation amongvariables, theresults of dimensonsand clugers may aso bedistorted. One
solution to this problem is to ask non-RF schools in Michigan administer ITBS. It istherefore
possible that somewhat different results would befoundif we had item level daafor ITBS
Reading Comprehenson from Michigan students whose performance suggests a full rangeof
reading abilities for thedimensondity and cluger andysis procedures described in Study 3.
Results from andyses of peaformance of all studentsin Michigan, notjud those attending RF
schools, would be expected to have highe validity.

In summary, the three studies of Michigan@ third gradersOperformance on reading tests
yield fourimportant findings First, years of expoaure to the RF program was foundto have a
postive effect on MEAP ELA Reading achievement. Thisimpliesthat it was beneficial for

students who were in schools with high povety and low reading achievement to participate in
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the RF program in Michigan. Furthermore, for such students, thelonge they paticipaed in RF,
the better they achieved on MEAP ELA Reading. Second, we foundtha the MEAP ELA
Reading proficiency levels were much easier to achieve than those of ITBS Reading Total for
third graders in Michigan® RF schools. This discrepancy in performance criteria of thetwo
measures has the potential to cause confusonsfor teachersin Michigan® RF schools aboutthe
extent to which thar students are acquiring grade-level proficiency in reading. Third, school
compostion was foundto play an important role in studentsGreading achievement, in addition to
thar own sodo-demographic characteristics. Fourth, ITBS Reading Comprehenson items were
foundto measure more dimensonsof reading comprehengon ability than the multiple-choice
itemsin MEAP ELA Reading. This suggests tha ITBS Reading Comprehenson subtest assesses
alarger set of studentsCcomprehengon abilities, another reason it might bemore chdlenging
than MEAP ELA Reading. While these findingscontribute to our understanding of the reading
achievement of third gradersin Michigan® RF program in 20052006, further study is needed to
examinethe elements of the RF program in Michigan tha hdp disadvantaged students narrow

thar achievement ggp in reading to their more advantaged peers.
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