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Abstract 

 The purpose of this study was to investigate third gradersÕ reading performance in 

MichiganÕs Reading First (RF) schools in 2005-2006. The two reading tests used for this purpose 

are Iowa Tests of Basic Skills (ITBS) and Michigan Educational Assessment Program English 

Language Arts (MEAP ELA). This paper reports three studies. First, comparison of the 

performance of students in MichiganÕs RF schools on ITBS Reading Total (a composite score of 

Reading Comprehension and Vocabulary subtests) and MEAP ELA Reading component showed 

that the cut scores adopted by the MichiganÕs 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 between third graders in RF and non-RF schools showed 

no significant achievement difference. However, a significant positive effect of years of RF 

program exposure was detected. Third, dimensionalities of MEAP ELA Reading were compared 

to those of ITBS Reading Comprehension subtest, using item response data from students in RF 

schools. Analysis of multiple-choice items suggested that ITBS Reading Comprehension subtest 

measures more dimensions of reading comprehension abilities than the MEAP ELA Reading. 

Implications of these results with regard to MichiganÕs RF program are discussed. 
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Comparing Third GradersÕ Reading Performance in Reading First and other Elementary Schools 

in Michigan 

 This study contributes to our understanding of Reading First (RF) studentsÕ reading 

performance in Michigan through three analyses: (1) alignment of studentsÕ reading performance 

on Michigan Educational Assessment Program English Language Arts (MEAP ELA) Reading 

and Iowa Tests of Basic Skills (ITBS) Reading Total, (2) investigation of RF studentsÕ 

achievement on MEAP ELA reading, and (3) comparison of dimensions measured by the MEAP 

ELA Reading component and ITBS Reading Comprehension subtest. The need for this study is 

established by the following argument. First, grade 3 students in RF schools are assessed by two 

tests and are judged by two different sets of standards corresponding to these tests (i.e., cut 

scores). In Michigan, the state mandatory test for third graders is administered in October 

(almost at the beginning of an academic year), while the year-end assessment used by RF schools 

is administered in April (almost at the end of an academic year). Teachers in RF schools might 

alter their classroom practices based on studentsÕ performance on the state assessment in ways 

that influence studentsÕ achievement at the end of the academic year. Therefore, it is important to 

know how well these two sets of standards are aligned. The examination of alignment of the two 

measures in this paper includes both the cut scores comparison and the dimensionality 

comparison of two similar subtests in the two tests. In addition, MichiganÕs reading achievement 

test was not administered to students below grade 4 before 2005-2006. Thus, the 2005-2006 

grade 3 studentsÕ performance on state mandatory test provided us a unique chance to compare 

performance of students in RF and non-RF schools. In the sections that follow, we first discuss 

briefly the content of NCLB Title I Part A and Part B to establish the rationale for the current 

study. Second, we provide a brief review of literature on the influence of high stakes assessments 



 4 

on classroom practice, as well as the literature on comparison of standards (i.e., comparison of 

the cut scores). In doing so, we examine the importance of understanding 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 I Part A and Part B in Michigan 

 The essence of NCLB legislation is to reinforce by law the accountability system as a 

main focus in education (Linn, Baker, & Betebenner, 2002). Title I Part A of NCLB requires 

each state to develop content standards and tests linked to these content standards in reading and 

math, and holds schools accountable for improving studentsÕ achievement in reading and math 

(as judged by their performance on state tests with state specified proficiency levels) for students 

in grade 3 through 8 (Carlisle & Athan, 2005; Kingbury, Olson, Cronin, Hauser, & Houser, 

2003; Linn, et al., 2002). Title 1 Part B, however, establishes a 6-year, 6-billion dollar federal 

program called Reading First (RF), which aims at improving reading instruction in the early 

elementary years (K-3) in schools with high poverty and chronically low reading achievement 

(Carlisle & Athan, 2005; Cortina, Carlisle, & Zeng, 2008). Part A and Part B both seek to 

increase the responsibility of schools in improving studentsÕ achievement in reading through the 

use of annual assessment (Carlisle & Athan, 2005). Although both parts require schools to report 

studentsÕ reading achievement on a standardized test by the use of proficiency levels, the two 

parts are different in their accountability requirements. For example, unlike Part A, Part B does 

not require states to have a specified percentage of students at or above proficiency level in their 

RF schools (Carlisle & Athan, 2005).  

 In Michigan, the state test in reading used for Part A is Michigan Educational Assessment 

Program (MEAP) English Language Arts (ELA). Before 2005-2006, MEAP ELA was 
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administered only to students of the following grades: 4, 7, and 11. However, starting from 2005-

2006, MEAP ELA was administered in grades 3 through 8 in Michigan (Michigan Department 

of Education), just as Part A requires. The MEAP ELA has two components: Reading and 

Writing, and performance levels are specified on both components as well as ELA overall 

(which is a weighted composite on the two components) (Michigan Department of Education).  

 While Michigan started its RF program from 2002-2003, only a small percent of the 

eligible schools applied for and were awarded funding in that year (Round 1 schools). More 

schools entered into RF in 2003-2004 as Round 2 schools. In 2005-2006, the third batch of 

schools entered into MichiganÕs RF program (Round 3 schools). The two conditions for a district 

to be eligible for RF funding are (1) significant indicators of economic disadvantage/poverty, and 

(2) significant number of students underachieving in reading. One requirement for all schools 

participating in MichiganÕs RF program is the use of the Iowa Tests of Basic Skills (ITBS) as the 

year-end assessment of reading for students in grades 1-3. Assessment of progress in reading 

achievement is carried out using the Reading Total score, which is a composite score based on 

the Vocabulary and Reading Comprehension subtests.  

 Thus in 2005-2006, grade 3 students in MichiganÕs RF schools took two sets of tests in 

reading: MEAP ELA and ITBS. As a result, their 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 studentsÕ achievement results on MEAP 

ELA to make instructional decisions during the academic year. If the cut scores of the two 

measures are consistent, there will not be a problem for such decision making. However, if the 

cut scores of the two measures are inconsistent, teachers are put in a position of not knowing 

which results to use to make decisions about appropriate instruction for their students. 
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Influence of Assessment on Classroom Practice 

 MEAP ELA is a high-stakes assessment in Michigan, especially after the signing of the 

NCLB legislation. In particular, according to NCLB Title I Part A, schools not meeting state 

specified adequate yearly progress are identified as needing improvement and are required to 

make certain changes or even develop restructuring plans (Carlisle & Athan, 2005). In Michigan, 

RF schools not meeting adequate yearly progress are identified as on probation and may at worst 

lose RF funding. However, no school changes or restructures are required for RF schools 

(Carlisle & Athan, 2005). Therefore, ITBS is relatively a low-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 educationÑ
teaching and learningÑ 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 that the influence of a test on educational practice increases along with 

the stakes associated with the test, a view shared by other researchers (e.g., Linn, 1983; Mehrens, 

1998; Place, 2002; Wixson & Carlisle, 2005). The potential impact of standards and assessment 

on classroom practices and instructional choices calls us to examine the alignment of the 

standards (i.e., cut points) used in MEAP ELA and in ITBS. If MEAP ELA happens to have 

more lenient standards, a potential risk for RF grade 3 students is that some of them may not get 

enough reading instruction throughout the academic year. 

Standards Comparison 

 The literature on standards comparison is not rich. Most studies were done either to 

compare state assessment standards to the standards used in National Assessment of Educational 

Progress (NAEP) or to investigate the variability in state standards by the use of studentsÕ 

performance on NAEP. Generally speaking, researchers found that NAEP standards are more 
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challenging than the statesÕ standards, i.e., the percentage of students meeting proficiency level 

on NAEP is lower than that on state assessments (Lee, 2007; Linn et al., 2002; National Center 

for Education Statistics, 2007). Specifically, when comparing 32 statesÕ proficiency standards 

(other states were not included due to various data problems) for grade 4 reading to that of 

NAEP in 2005, researchers found that only 10 states had their estimated NAEP score equivalents 

(of the state assessments) above the NAEP Basic cut-point when the upper bar of margin of error 

is considered (National Center for Education Statistics, 2007, Figure 2 on p. 12). If the lower bar 

of margin of error is considered, only 7 states had their estimated NAEP score equivalents above 

the NAEP Basic cut-point. The results of the standards comparison in this report conveyed the 

message that there is a large variability of standards across states. Similar findings were reported 

in Kingsbury et al. (2003), where the standards of 14 states were compared to that of a Northwest 

Evaluation Association exam.  

 The mapping methods (i.e., methods that link state test scores to a common scale for 

comparison) used in Kingsbury et al. (2003) study are different from the one used in the study 

conducted by National Center for Education Statistics in 2007; nonetheless, both studies in 

essence tried to map different score distributions from different states onto a common scale to 

conduct a comparison. The comparison results thus may be different if different mapping 

methods are used. The comparison of standards used by MEAP ELA and ITBS for RF grade 3 

students reported in this paper does not involve any mapping techniques. This helps to stabilize 

the comparison results. The details of the method are described later in the paper. 

 The standards comparisons reported above mainly focused on cut-point comparison. 

However, as mentioned above, Title I Part A of NCLB requires each state to develop content 

standards, which Òidentify a range of knowledge and skills that students are expected to developÓ 



 8 

(Linn, 2002, p. 34). The MEAP ELA Reading component consists of questions based on 3-4 

reading passages (Michigan Department of Education), thus apparently measuring reading 

comprehension. The annual assessment used for MichiganÕs RF program includes the ITBS 

Reading Comprehension subtest. Francis, Fletcher, Catts, and Tomblin (2005) commented that 

assessment of reading comprehension is clearly multidimensional, and the dimensions may be 

formed by the selection of reading passages and stimulus presentation, such as the use of graphs. 

As a result, it is informative to compare the dimensions measured by the two tests. In the present 

study, to eliminate possible effects of item format on test dimensions, we included only multiple-

choice items from MEAP ELA Reading to be analyzed together with the items from ITBS 

Reading Comprehension subtest, as the latter consists only of items in multiple-choice format.  

Importance of Current Study in Michigan  

 The previous sections have argued for the need for cut-point comparison between MEAP 

ELA Reading and ITBS Reading Total for grade 3 students in MichiganÕs RF schools and for the 

necessity of an assessment of dimensions measured by MEAP ELA Reading and ITBS Reading 

Comprehension. Besides these two analyses, the availability of MEAP ELA data for grade 3 in 

2005-2006 also helps to further our understanding of the reading achievement of students in RF 

schools. We have done several studies to examine the effect of MichiganÕs RF program. 

However, all but one of these studies has included students in only RF schools. The one study 

that involves a comparison between RF school students and non-RF school students is the 

comparison of growth rates on some ITBS subtests in Lansing school district (see Carlisle, 

Schilling, Zeng, Cortina, & Kleyman, 2006). To date, in Michigan, no research has been done to 

compare the reading achievement of RF and non-RF students state-wide. The availability of 

MEAP ELA data for third graders in 2005-2006 helps to fill this gap. One particular question 
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that can be answered with MEAP ELA is whether exposure to the RF program (i.e., number of 

years) is associated with higher levels of reading achievement. As mentioned above, schools in 

Michigan started RF program in different years. When MEAP ELA was administered in fall 

2005, grade 3 students in RF schools may thus have experienced different years of exposure to 

the RF program. We computed the number of years in RF program for each student, based on 

whether a student appears in the year-end assessment dataset 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 the computation of years of RF exposure. Here we assume that the basic 

elements of the RF program are the same in different RF schools in Michigan. The RF program 

effect can thus be discerned by examining whether there is an effect of years of RF program. 

Research Questions 

 As indicated above, three sets of analyses have been conducted to answer the following 

research questions: 

1. Do grade 3 students in MichiganÕs RF schools perform similarly on MEAP ELA Reading 

and ITBS Reading Total when judged by corresponding cut scores? 

2. Are there significant differences in performance on MEAP ELA Reading for grade 3 

students in RF schools and non-RF schools in 2005-2006? Moreover, for grade 3 students 

from RF schools in Michigan, does the years of RF program exposure have any effect on 

their MEAP ELA Reading? 

3. Do MEAP ELA Reading multiple-choice (MC) items and ITBS Reading Comprehension 

items (also in MC format) measure the same dimension (or dimensions) of reading 

comprehension ability? 
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For clarity, we describe the method and results for each research question separately, with each 

research question corresponding to one study presented below. 

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

Method 

 School and student sample. Data were gathered from grade 3 students in MichiganÕs RF 

schools in the 2005-2006 academic year who have taken both ITBS and MEAP ELA.1 There are 

7,297 grade 3 students from 163 RF schools in 42 districts involved in the current analysis. As 

mentioned above, RF schools started the RF program in different years. Round 1 schools started 

in 2002-2003, Round 2 in 2003-2004, and Round 3 in 2005-2006. Therefore, these 7,297 

students are from schools of different Rounds. Table 1 shows the percentage of students in three 

ÒriskÓ categories: students who are eligible for free or reduced lunch (economic disadvantage), 

students with limited English proficiency, and students with disabilities, as well as the 

percentage of students in three racial/ethnic groupsÑ Hispanics, African American, and White. 

Table 1: Racial/Ethnic Groups and Risk Categories of Students in Grade 3 in 2005-2006 That 
Have Taken ITBS and MEAP ELA (Total N=7,297) 

 
Student Group/Category Percentage 

Risk category:  

Students who are eligible for free or reduced lunch 70.58 

Students with limited English proficiency 12.84 

Students with disabilities 12.48 

Three Racial/ethnic groups:  

African American 44.94 

White 40.48 

Hispanic 12.39 

                                                
1 Since ITBS data only contains the RF program assigned student ID, while MEAP ELA only has state assigned ID 
for students, we used Single Record Student Data (SRSD) provided by ISR where both RF program assigned ID and 
state assigned ID are included to link the two achievement tests data. Therefore, only those studentsÕ ID that could 
be linked through the use of SRSD and appeared in both ITBS and MEAP ELA are included. 
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 Tests and measure. The ITBS test battery is a norm-referenced test. For this study, only 

Reading Total (a composite score of Vocabulary and Reading Comprehension subtests) is 

involved, as it is used to evaluate RF school studentsÕ performance for assessing each schoolÕs 

progress in reading each year. The reliability (computed with Kuder-Richardson formula 20) of 

Reading Total is 0.94 (Hoover et al., 2003). The federally approved cut points used by the RF 

coordinators in Michigan categorize studentsÕ performance based on their Reading Total scores: 

(1) If a studentÕs Reading Total national percentile rank is >=50, then the student is identified as 

at or above grade level expectations; and (2) If a studentÕs Reading Total national percentile rank 

is <25, then the student is identified as substantially underachieving.  

 The MEAP ELA is a criterion-referenced test which consists of two components: 

Reading and Writing. Students are being categorized into four groups based on their MEAP 

scores: Apprentice, Basic, Met Expectations, and Exceeded Expectations. For third gradersÕ 

Reading, a student will be identified as Apprentice if his/her scale score is in the range of 186-

279, Basic if his/her scale score is in the range of 280-299, Met Expectations if his/her scale 

score is in the range of 300-337, and Exceeded Standards if his/her scale score is in the range of 

338-471 (http://www.mi.gov/documents/Fall_2005_Grade_3-

9_MEAP_Score_Categories_and_Scale_Score__150117_7.pdf). 

 As multiple forms are involved in MEAP ELA administration, different reliabilities are 

obtained (Michigan Department of Education). When using coefficient alpha, the low and high 

ranges and median values across forms for Reading in 2005-2006 are: .82, .84, and .83. The 

values for Writing are .51, .57, and .53 respectively, indicating much lower reliabilities for the 

Writing test. This may be because there are only five multiple-choice items involved in Writing 

(as compared to 29 multiple-choice items in Reading) and two constructive response items. 



 12 

Because of the low reliabilities of Writing subtest forms, we excluded Writing and used only 

Reading for all analyses in this paper. 

 Statistical analysis. In order to compare the RF grade 3 studentsÕ performance on MEAP 

ELA Reading and ITBS Reading Total (the Pearson correlation between the two scale scores is 

about 0.68), receiver operating characteristics (ROC) curve analysis is conducted, based on the 

cut scores for the two tests. The basic idea of ROC is to examine the performance of a test (ITBS 

test is used as a ÒtestÓ here) against the criterion (MEAP ELA Reading is used as ÒcriterionÓ 

here). MEAP is considered the criterion because it is a high-stakes test, and state-wide 

educational decisions about the academic proficiency of students and schools are made based on 

MEAP scores. To demonstrate how ROC analysis works, the cut scores system shown in Table 2 

is explained here. 

Table 2: Comparing ITBS 50th National Percentile Rank as Cut Score to the MEAP ELA Reading 
Scale Score 300 as Cut Score 

 
MEAP Reading (as Criterion) 

ITBS (as Test) 
Apprentice or Basic  

(<300) 

(Students with Problems) 

Met or Exceeded Expectations 

(>=300) 

(Students without Problems) 

<50th National Percentile Rank 

(Students with Problems) 
a b 

>=50th National Percentile Rank 

(Students without Problems) 
c d 

Based on Table 2, we can compute the following: 

¥ Hit Rate=a/(a+c) 

¥ Misses=c/(a+c) 

¥ False Alarms=b/(b+d) 

¥ Correct Rejections=d/(b+d) 
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From the above formula, the relations between hit rate and misses, as well as that between false 

alarms and correct rejections can easily be seen, i.e., misses=1-hit rate, and correct rejections=1-

false alarms. Therefore, when the hit rate and false alarms are known, the information on the 

other two is available as well. The ROC curve plots the relation between the hit rate and false 

alarms; the more stringent the cut scores on the test (i.e., ITBS in our case), the higher the hit rate 

along with higher false alarms. On the other hand, if the cut scores on the test are more lenient, a 

lower hit rate along with lower false alarms will be observed. Therefore, when we get a low 

value on one of the two types of errors (i.e., misses and false alarms), the other will have a high 

value. The measure c measures the degree of bias of the cut scores on the test; negative c 

indicates more false alarms than misses, and positive c indicates more misses than false alarms. 

Optimal c is the value which provides us with the minimal overall errors (i.e., misses and false 

alarms), and thus helps us locate the optimal cut score. This will yield the maximal overall 

correct identification rate, given the criterion.  

Results 

 First, the hit rate and false alarms are presented in Table 3 for ITBS Reading Total, when 

using MEAP Reading as the criterion. Table 3 clearly indicates a very stringent cut score of 50th 

percentile rank on ITBS Reading Total, compared to the 300 on MEAP Reading, as we observe a 

very high hit rate along with high false alarms in this table. The 25th percentile rank on ITBS 

Reading Total, compared to the 280 on MEAP Reading, is also a stringent cut score. However, 

the relatively lower hit rate and false alarms indicate that in comparison to the 50th percentile 

rank cut score, 25th percentile rank cut score is relatively less stringent. 
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Table 3: Hit Rate and False Alarms for Grade 3 Students from Michigan RF Schools in 2005-
2006 

 
MEAP ELA Reading  

ITBS Reading Total 
Hit Rate False Alarms 

50th Percentile Rank vs. 300 on MEAP ELA Reading 98.2% 56.5% 

25th Percentile Rank vs. 280 on MEAP ELA Reading 90.9% 30.5% 

 
 As mentioned in the Method section, we also computed the optimal c and calculated cut 

scores on ITBS Reading Total that correspond to the MEAP ELA Reading cut scores based on 

the optimal c values. As shown in Table 4, the results indicate that in order to produce 

categorization of students consistent with MEAP ELA Reading, we need to change the 50th 

percentile rank cut score on ITBS Reading Total to the 15th percentile rank, and the 25th 

percentile rank to the 3rd percentile rank. The suggested cut scores are much lower than those 

actually used by the RF Evaluation Team in Michigan. Because ITBS is a norm-referenced test, 

such a dramatic decrease in cut scores suggests that the MEAP ELA Reading cut scores may be 

too lenient. 

Table 4: ROC Analysis of Correct Identification Rate of ITBS Reading Total When MEAP ELA 
Reading is the Criterion 

 
 Observed c Observed 

Total Correct 
Identifi cation 
Rate 

Optimal c Optimal Total 
Correct 
Identifi cation 
Rate 

Suggested Cut 
Score  

MEAP ELA 
Reading 300 vs. 
ITBS Reading Total 
50th Percentile Rank 

-1.12691 56% 0.612171 87% 15th percentile 
rank 

MEAP ELA 
Reading 280 vs. 
ITBS Reading Total 
25th Percentile Rank 

-0.41254 71% 1.516293 95% 3rd percentile 
rank 
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Study 2: Investigating Reading Achievement of MichiganÕs RF Students 

Method2 

 We conducted two separate analyses to examine MichiganÕs RF studentsÕ reading 

performance on MEAP ELA Reading. The first analysis involves all Michigan third graders to 

investigate whether there is any achievement difference on MEAP ELA Reading between 

students in RF schools and their non-RF peers. The second analysis, which involves only third 

graders in RF schools, examines whether the length of exposure to the RF program at the student 

level has any effect on their achievement on MEAP ELA Reading. The outcome variable of 

these analyses is the MEAP ELA Reading scale score. In order to account for the dependency 

among students due to the nesting structure in educational settings (i.e., students are nested 

within schools and schools are nested within districts), we used three-level hierarchical linear 

models (HLM) for both analyses. Each of these is described separately. 

(1) Comparison of RF and Non-RF Achievement 

 School and student sample. Data were gathered from grade 3 students in MichiganÕs 

schools in 2005-2006 academic year who have taken MEAP ELA Reading. There were 

altogether 115,398 grade 3 students from 1,958 schools in 736 districts involved in the current 

analysis. Among these, there were 8,759 students from 162 RF schools in 42 districts3. The 

descriptive statistics at student and school levels are shown in Tables 5-7, broken down by 

school groupsÑ RF and Non-RF. From these tables, it is obvious that non-RF schools are at an 

advantage on both reading achievement and background compositions, compared to RF schools. 

 

                                                
2 Note that the ÒTests and MeasuresÓ here is MEAP ELA Reading, which has already been described in Study 1. 
3 There were altogether 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 data is that 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. 
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Table 5: MEAP ELA Reading Subtest Scale Score at Student Level: 

Groups N Mean SD Minimum Maximum 

RF School Students 8,759 315.32 24.44 186 442 

Non-RF School Students 106,639 327.91 25.20 186 442 

 

Table 6: Demographic Information at Student Level 

Percentage 
Demographic Variables 

RF Non-RF 

Risk category:   

Students who are eligible for free or reduced lunch 72.0 36.1 

Students with limited English profi ciency 12.7 4.0 

Students with disabilities 13.2 12.5 

Racial/ethnic groups:   

African American 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 

(N=162) 

Non-RF 

(N=1,796) Demographic Variables 

Mean SD Mean SD 

Percent of females 48.4 3.0 48.4 4.1 

Percent of students eligible for free or reduced priced lunch 72.4 18.9 37.1 25.7 

Percent of students with limited English profi ciency 9.4 17.6 3.1 8.3 

Percent of students with disabilities 13.6 5.5 12.5 9.5 

Percent of White students 35.3 35.1 71.8 32.1 

Percent of African American students 50.7 36.8 19.6 31.8 

Percent of Hispanic students 11.3 18.1 4.1 8.2 

Percent of Other students 2.7 5.1 4.6 7.2 
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 Statistical analysis. To account for various student and school-level influences on 

achievement, we included a number of covariates in our models. A series of three-level HLM 

analyses, from the simplest to the more complicated, were conducted to answer the research 

question. The first model was a fully unconditional model where student MEAP ELA Reading 

scale score was modeled as randomly varying around the mean achievement of students in a 

school within a given district. This model would help us to infer the amount of variation in the 

outcome variable at different levels.  

 Second, a conditional model at only level-1 was analyzed, where a number of student 

characteristics were included in the level-1 equation as covariates. Specifically, the race of the 

student, and whether or not the student was a) disabled, b) limited English proficient, or c) 

eligible for free or reduced priced lunch were entered into the level-1 equation. In the second and 

following models, the effects of these student level characteristics were grand-mean centered4. 

The general form for the level-1 regression equation is as follows: 

[1] !
=

++=
P

p
ijkpijkpjkjkijk eaY

1
0 "" , 

where ijkY  is the MEAP ELA Reading scale score for student i from school j in district k, jk0!  is 

the mean student outcome for school j in district k, pijka  are the student covariates (e.g., race) 

that predict achievement status, pjk!  are the corresponding level-1 regression coefficients that 

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

                                                
4 Since our primary inference is the difference in achievement between students in RF and non-RF schoolsÑ a 
school level (level-2 of the current HLM model) covariate, it is important 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 students in this case. For the current study, the first type of intercept is more suitable. 
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ijke  is a random effect assumed normally distributed with a mean 0 and variance 2! . Note that 

all subsequent models kept exactly the same level-1 equation specified here. 

 Starting with the third model, we examined the possible difference in performance on the 

outcome variable between students in RF and non-RF schools. In other words, we examined the 

strength and direction of association between the school status (RF or not) and the outcome 

variable, with or without other school level predictors. In the third model, we entered only one 

school-level predictor (i.e., RF or not) into level-2 intercept equation. In the fourth model, we 

entered all other available school-level predictors into level-2 intercept equation, including 

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 the third and fourth model would help us understand whether the possible difference in 

studentsÕ achievement between students in RF and non-RF schools can actually be accounted for 

by school compositional variables. The general model of the level-2 equation takes the following 

form: 

[2] !
=

++=
0

1
00000

Q

q

jkqjkqkkjk rX""# , and kppjk 0!" =  for p=1 to 6,  

where qjkX  is a school characteristic described earlier (e.g., percentage of female students at 

school level, etc.). qk0!  are the corresponding level-2 coefficients that represent the strength and 

association between each school characteristic and the school effect, and the jkr
0

 is the level-2 

random effects, which are assumed to be normally distributed with a mean of 0 and variance 00! . 
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In these models, all slopes were specified as fixed, as we are not interested in investigating 

whether they are better if allowed to vary randomly.5 

 At level-3 of these HLM models (the district level), we were primarily concerned in 

accounting for the nesting structure of the data. No covariates were included at the district level. 

Therefore, the general model of the level-3 equation is of the following form: 

[3] kk u0000000 += !" , and 0pqpqk !" =  for other combinations of p and q, 

where ku00  is the random effects on the outcome for district k, which is assumed to be normally 

distributed with a mean of 0 and some variance.  

(2) Effect of Length of RF Program Exposure 

 School and student sample. Data were gathered from grade 3 students in RF schools in 

the 2005-2006 academic year who have taken MEAP ELA Reading6. There were altogether 

8,018 grade 3 students from 162 RF schools in 42 districts involved in the current analysis. Since 

MEAP ELA was administered at the beginning of 2005-2006 academic year, we coded those 

students who had never been in the RF dataset before 2005-2006 as having 0 year of RF. Anyone 

who appeared in the RF year-end assessment dataset for one year was coded as having 1 year of 

RF, and the coding of 2 years and 3 years of RF was carried out in a similar fashion. The 

distribution of years of RF for students involved in current analysis is shown in Table 8. The 

majority of the students had attended an RF school for just one month7 when they took MEAP 

                                                
5 Based on personal correspondence with Dr. Guanglei Hong, it seems to be better to fix higher level slopes if 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. 
6 We excluded those who could not be matched with our ITBS data through the use of SRSD (see footnote 1). We 
also excluded those who were not in a RF school when they took MEAP ELA. 
7 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 studentsÕ achievement.  
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ELA in October 2005, as they were from Round 3 RF schools that started RF in the 2005-2006 

academic year. 

Table 8: Distribution of Grade 3 Students in MichiganÕs RF Schools on Years of RF Exposure: 

Years of RF exposure Percentage 

0 49.01 

1 10.51 

2 29.08 

3 11.39 

 

 Statistical analysis. Again, to account for various student and school-level influences on 

achievement, we included a number of covariates in our models. A series of three-level HLM 

analyses, from the simplest to the more complicated, were conducted to answer the related 

research question. Similar to the first set of analyses, the first model in this set was a fully 

unconditional model where the student MEAP ELA Reading scale score was modeled as 

randomly varying around the mean achievement of students in a school within a given district. 

The second model was a conditional model at only level-1, and years of RF exposure along with 

all other covariates that had been included for the first set of analyses were entered into level-1, 

grand-mean centered. In the third model, we entered into level-2 intercept equation the school 

level covariates that were mentioned in the first set of analyses except for the variable RF. 

Mathematical formulas for the HLM analyses involved in this set are very similar to those for the 

first set. 

Results 

(1) Comparison 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 groups of students before conducting a HLM 

analysis. From Table 5, we noticed that the mean difference between the two groups of students 

was about 12.6 points on the scale score, with non-RF school students performing better. A t-test 

based on independent groups assumption showed that the difference was significant (p<0.001). 

However, as mentioned above, because of the nesting structure of educational settings, the 

independent groups assumption does not hold. Moreover, this comparison does not provide 

information about the performance of students from different race subgroups or risk categories. 

Therefore, we conducted a series of relational HLM analysis to examine whether difference in 

performance on MEAP ELA reading between the two groups of students was significant if some 

student and school level covariates were controlled for.  

 Outcome variable variance decomposition. The purpose of the first model (i.e., the fully 

unconditional model) was to decompose the total variance of MEAP ELA Reading scale score 

into three components: variance among students within schools, variance among schools within 

districts, and variance among districts. We found that about 85% of the outcome variance was 

among students within schools, about 7% of the outcome variance was among schools within 

districts, and about 8% of the outcome variance was among districts. Based on the output from 

the second model (i.e., the conditional model at only level-1), we found that all the above 

mentioned level-1 predictors explained about 11% of the variance that existed among students 

within schools.  

 Student level results. The strength and direction of the associations between student level 

predictors and the outcome variable (MEAP ELA Reading scale score) were consistent with our 

expectations. As shown in Table 9, even after adjusting for school level predictors, students who 

belong to risk categories or academically disadvantaged race subgroups (i.e., students eligible for 
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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 Comparison of StudentsÕ Performance on MEAP ELA Reading in RF 
and Non-RF Schools 

 

Variable Model 3 Model 4 

Intercept Model    
INTERCEPT 326.16***  

(0.27) 
325.56***  

(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 Students with Limited English Proficiency  0.03 

(0.03) 
Percent of Students Eligible for Free or Reduced Price Lunch  -0.11** *  

(0.01) 
Percent of Students with Disability  -0.06~ 

(0.03) 
RF School -4.17**  

(1.22) 
-1.99 
(1.51) 

Students with Disability Slope Model    
INTERCEPT -19.15** *  

(0.40) 
-19.13** *  

(0.40) 
Students with Limited English Proficiency Slope Model   

INTERCEPT -14.70** *  
(0.93) 

-14.60** *  
(0.98) 

Students Eligible for Free/Reduced Price Lunch Slope Model    
INTERCEPT -7.22** *  

(0.30) 
-6.92** *  

(0.31) 
Hispanic Student Slope Model    

INTERCEPT -3.43** *  
(0.45) 

-3.17** *  
(0.48) 

African American Student Slope Model    
INTERCEPT -9.12** *  

(0.45) 
-8.34** *  

(0.45) 
Other Race Student Slope Model    

INTERCEPT -0.32 
(0.66) 

0.27 
(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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 School level results related to the research question. Starting with the third model, we 

began to examine the difference in performance on MEAP ELA Reading of students in RF and 

non-RF schools. The third model was used to answer the research question about performance 

difference of RF and non-RF school students when the nesting structure was taken care of but 

without controlling for other school-level covariates. As can be seen in Table 9, Model 3 column, 

we found that the difference was significant: RF school students performed about 4.17 points 

lower than their non-RF school counterparts (p<.01). However, when all other available school 

level predictors were in the level-2 intercept model, no significant performance difference was 

found when students in RF schools were compared to those in non-RF schools, as shown in 

Table 9 Model 4 columns. 

 Other school level results (not related to the research question). The following 

conclusions can be made from observing Model 4 results presented in Table 9. First, the poorer 

the student body at school level (i.e., the higher the percentage of students eligible for free or 

reduced priced lunch), the worse the performance of its students on MEAP ELA Reading test. 

Specifically, for 10 percent more students eligible for free or reduced priced lunch at school 

level, studentsÕ MEAP ELA Reading scale score would be about 1.1 points lower (p<.001). 

Similarly, while controlling for other covariates, we obtained the following results: 

(a) The higher the percentage of females at school level, the better the performance of its 

students on the MEAP ELA Reading (p < .01); 

(b) The higher the percentage of African American students at school level, the worse the 

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

(c) The higher the percentage of Hispanic students at school level, the worse the performance 

of its students on the outcome variable (p < .01); 
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(d) The higher the percentage of students from Other race category at school level, the better 

the performance of its students on the MEAP ELA Reading (p < .01);  

(e) The higher 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 the resulting variance components from the first model, we found that about 

87% of the outcome variance was among students within RF schools, about 7% 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 modelÑ the conditional model at only 

level-1, we found that all the above mentioned level-1 predictors managed to explain about 11% 

of the variance existed among students within RF schools.  

 The model 2 and model 3 HLM results are reported in Table 10. Years of RF exposure 

has a significant positive effect (p < .001) in both models. Specifically, according to Model 3 

results in Table 10, when all available school- and student- predictors were controlled for, one 

more year of RF program exposure was found to be associated with about 2.12 points on the 

MEAP ELA Reading scale score (p < .001). In addition, the strength and direction of most of the 

coefficients for other level-1 covariates were again consistent with our expectations. Compared 

to the results reported in Table 9, however, we found that most school level composite variables 

did not have a statistically significant effect in the current analysis (see Table 10 Model 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 about Effects of Years of RF Exposure on RF School StudentsÕ 
Performance on MEAP ELA Reading 

 

Variable Model 2 Model 3 

Intercept Model    
INTERCEPT 317.02** *  

(0.73) 
316.09** *  

(0.77) 
Percent of Females  0.08 

(0.11) 
Percent of White   0.03 

(0.03) 
Percent of Hispanics  -0.03 

(0.04) 
Percent of Other  0.12 

(0.10) 
Percent of Students with Limited English Profi ciency  -0.00 

(0.06) 
Percent of Students Eligible for Free or Reduced Price Lunch  -0.10*  

(0.04) 
Percent of Students with Disability  -0.09 

(0.14) 
Years of RF Exposure Slope Model   

INTERCEPT 1.99** *  
(0.35) 

2.12** *  
(0.35) 

Students with Disability Slope Model    
INTERCEPT -16.30** *  

(1.25) 
-16.22** *  

(1.26) 
Students with Limited English Profi ciency Slope Model   

INTERCEPT -10.98** *  
(2.52) 

-10.76** *  
(2.86) 

Students Eligible for Free/Reduced Price Lunch Slope Model    
INTERCEPT -6.98** *  

(1.04) 
-6.61** *  

(1.00) 
Hispanic Student Slope Model    

INTERCEPT -3.61*  
(1.78) 

-2.71 
(2.15) 

African American Student Slope Model    
INTERCEPT -9.38** *  

(1.22) 
-8.53** *  

(1.33) 
Other Race Student Slope Model    

INTERCEPT -2.79 
(2.19) 

-2.72 
(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: Dimensionality Comparison between the Two Comprehension Measures 

Method 

 Student sample and data. As mentioned above, MichiganÕs RF grade 3 students took both 

MEAP ELA and ITBS in the 2005-2006 academic year. The purpose of this analysis is to 

investigate whether the two reading comprehension measures (i.e., MEAP ELA Reading and 

ITBS Reading Comprehension subtest) measure the same type of reading comprehension 

abilities. Item response data were used for this purpose. Specifically, this analysis used item level 

data for grade 3 students who took both MEAP ELA Reading and ITBS Reading Comprehension 

subtest. There were altogether 7,224 such students in the current analysis. In order to exclude 

possible influences of item format on the dimensionality assessment, we examined only 

multiple-choice items from MEAP ELA Reading together with ITBS Reading Comprehension 

items8. There are 29 such items from MEAP ELA Reading and 37 items from ITBS Reading 

Comprehension. All item response data were coded into 0/1 format with 1 indicating correct 

answer, and 0 indicating wrong answer. We coded missing responses as 9. 

 Statistical analysis. We modified some steps listed in Martineau, Mapuranga, & Ward (in 

review) for the dimensionality assessment. The detailed steps involved in the current analysis are 

as follows: 

1. Conduct exploratory factor analysis using MPLUS (MuthŽn & MuthŽn, 2006) for 

different number of factors from factor=1 to factor=169. The output contains common 

factor loadings with both Varimax and Promax rotation.  

                                                
8 MEAP ELA Reading component has both multiple-choice items and an open-ended question, which acts more like 
a writing item. ITBS items, however, are all multiple-choice items.  
9 We actually tried with number of factors larger than 16. However, when using McDonaldÕs 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/dimensions for current analysis. 
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2. Convert common factor loadings obtained in step 1 into item slope parameters using the 

following formula as described in McDonald (1997, p.262): iiijij
a !" /= , where ija  

represents the slope parameter for item i in jth dimension (or factor), ij!  represents the 

corresponding cell in factor pattern matrix (i.e., matrix of common factor loadings), and 

ii!  represents the item uniqueness which can be obtained using '1 .. iiii P!!" #=  

(McDonald, 1997, p262) with P represents the correlation matrix of underlying 

factors/dimensions. 

3. For each level of factor/dimension, compute angles between each pair of items based on 

their slope parameter matrix A. This method was 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 slope parameter 

matrix (denoted as A) 10. The angle between the two vectors (Ai and Aj) is given by (from 

Reckase et al., 2000): 
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4. For each level of factor/dimension, calculate the average angle between each item and all 

others using a MATLAB (2002) program included in Martineau, Mapuranga, & Ward (in 

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

                                                
10 In 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. The angle between any two items is compared to the angle between the projections of the 

same items onto a subspace with one fewer dimension. Changes in angles are plotted 

against the number of factors extracted. Plots are generated using a MATLAB (2002) 

program written by Dr. Joseph Martineau. One example of such plots is presented below: 
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6. Inspect the plots produced in step 5 to determine the number of factors/dimensions to 

retain. Take the figure shown above as an example. For the upper two line plots, the rule 

is to locate a Òleveling offÓ point. In this example, most lines level off after factor=2. For 

the bottom two plots, a useful reading rule is that ÒLarge and consistent changes from 

one level of dimensionality to the next indicate that at least the next level of 

dimensionality is neededÓ (Zeng & Martineau, 2008, p7). In this example, a large change 
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can be discerned from dimension=1 to 2, but not much changes can be detected from 

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

factors/dimensions. 

7. Conduct a cluster analysis using inter-item angles (computed in step 3) as dissimilarity 

matrix after making decisions on how many factors/dimensions to retain. 

After step 7, Martineau et al. (in review) advised an evaluation of the combined results from 

dimensionality and cluster analysis, using expertise of a content specialist. As we do not know 

what content strands each of those items are designed to measure (i.e., we are not content 

specialists who designed the items involved in the current analysis), we do not have the capacity 

to label the resulting dimensions and clusters. Therefore, we only report the findings by 

numbering the resulting dimensions and clusters. 

Results 

 Before reporting related results, we would like to discuss the difference between the 

concepts of cluster and dimension. A cluster can be formed by items with similar loadings or 

similar combination of loadings onto the dimensions. Therefore, the number of resulting clusters 

can be different from the number of resulting dimensions.  

 After comparing the possible results (as the graph reading involved in step 6 is 

subjective), we chose to retain 3 factors/dimensions and to group items into 5 clusters. The 

exploratory dimensionality (and cluster) results are shown in Table 11. Note that all numbers in 

this table are slope parameters in corresponding dimensions. 
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Table 11: Exploratory Dimensionality Assessment Results for MEAP ELA Reading and ITBS 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 
5 0.2435 0.3475 -0.0753 
7 0.3289 0.4753 -0.072 

MEAP Passage 1 

8 0.3577 0.5697 -0.0991 
9 0.2235 0.4206 -0.0218 
10 0.2738 0.5292 -0.0061 MEAP Passage 2 
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 
27 0.2365 0.4914 0.0809 

1 

MEAP Passage 3 
29 0.1602 0.3681 0.0898 
2 -0.2251 0.7035 0.2993 
4 -0.0256 0.7928 0.0294 MEAP Passage 1 
6 0.1351 0.7903 0.086 
11 0.1433 0.6827 0.0951 MEAP Passage 2 
16 -0.1792 0.3998 0.0361 
17 0.0104 0.5566 0.0092 
18 0.0404 0.5255 0.045 MEAP Passage 1 and 2 Cross-Text 
19 0.2018 0.72 0.0185 
22 -0.1163 0.9092 0.2045 
23 -0.1071 0.7318 0.1759 
25 0.0648 0.6334 0.1097 
26 0.1861 0.5987 0.0848 

2 

MEAP Passage 3 

28 -0.0444 0.6829 0.2612 
13 0.3867 0.0744 -0.1423 
14 0.5911 -0.2158 -0.1552 MEAP Passage 2 
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 

3 

ITBS Passage 7 62 0.5809 -0.0105 0.0267 
30 -0.1158 0.4139 0.8161 
31 -0.1024 0.3109 0.5292 ITBS Passage 1 
32 -0.0945 0.4685 0.5749 
34 -0.2515 0.4579 1.0852 
35 -0.1825 0.3501 0.9754 ITBS Passage 2 
36 0.0441 0.2594 0.5503 
39 0.0923 0.2363 0.6939 ITBS Passage 3 40 0.121 0.2607 0.4715 
47 0.1142 0.187 0.2833 
48 0.0408 0.307 0.2572 ITBS Passage 5 
51 0.1216 0.2304 0.3242 
52 0.0873 0.1841 0.4365 
53 0.0059 0.2735 0.4365 
54 0.2 0.3921 0.4199 
55 0.2468 0.2672 0.6911 

ITBS Passage 6 

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 

4 

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 
44 0.3556 0.0069 0.2673 
45 0.3699 -0.0801 0.5593 

ITBS Passage 4 

46 0.1751 0.0176 0.3226 
ITBS Passage 5 50 0.3357 0.151 0.2021 

57 0.294 -0.0941 0.4288 
58 0.2348 0.0693 0.3956 ITBS Passage 7 
59 0.3976 -0.1442 0.3811 
63 0.4825 -0.0226 0.249 

5 

ITBS Passage 8 
65 0.6177 0.0843 0.2245 
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The following conclusions can be made, based on information in this table: 

1. MEAP ELA Reading multiple-choice items contributed to only two dimensions, and 

most items mainly contributed to dimension 2, with some of the items contributing to 

both dimensions 1 and 2. However, 3 items (item 13, 14, and 15) contributed only to 

dimension 1. None of the 29 items contributed to dimension 3. 

2. ITBS Reading Comprehension items contributed to all three dimensions. Some of them 

contributed to only dimension 1, some contributed to both dimension 2 and 3, and others 

contributed to both dimensions 1 and 3. 

3. No obvious passage effect was found, as neither the clusters nor the dimensions were 

formed on passages (i.e., our results show that none of the dimensions or clusters were 

formed solely on one passage). 

4. Except for the three items mentioned in 1 above (i.e., item 13, 14, and 15), all other 

MEAP ELA Reading items formed two clusters; one cluster consisted of items loaded on 

both dimension 1 and 2, and the other cluster consisted of items heavily loaded only on 

dimension 2.  

5. The three atypical MEAP ELA Reading items were clustered together with three ITBS 

items, and all these six items heavily loaded on dimension 1. 

6. The other ITBS items formed two clusters, with one cluster consisting items loaded on 

both dimensions 2 and 3, and the other cluster consisting items loaded on both 

dimensions 1 and 3.  

Therefore, although both MEAP ELA Reading and ITBS Reading Comprehension items appear 

to measure reading comprehension abilities, MEAP ELA Reading items focused more on the 
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ability captured by dimension 2, and did not contribute at all to the ability captured by dimension 

3. The ITBS Reading Comprehension items, however, focused more on the ability captured by 

dimension 3 while contributing to the abilities captured by both dimensions 1 and 2. We thus 

concluded that the two tests of reading comprehension tap different comprehension abilities. 

Discussion 

 The purpose of this paper was to further our understanding about MichiganÕs RF school 

studentsÕ performance in reading. Three studies were conducted to achieve this goal. First, the 

cut scores used in Michigan for the NCLB legislation Part A in reading was compared to the cut 

scores used in Michigan for the NCLB legislation Part B, i.e., the RF program. Second, the 

achievement on 2005-2006 MEAP ELA Reading of third graders in RF schools was compared to 

that of students in non-RF schools. We also examined the association between years of exposure 

to the RF program and studentsÕ achievement on 2005-2006 MEAP ELA Reading, using only 

third graders in RF schools. Finally, we compared the dimensions measured by MEAP ELA 

Reading multiple-choice items to those measured by ITBS Reading Comprehension items, using 

only MichiganÕs RF third gradersÕ item response data on both tests. In the following, we discuss 

the results from two perspectives: (1) RF studentsÕ reading performance, and (2) comparison of 

the MEAP ELA Reading and ITBS reading measures. 

RF StudentsÕ Reading Performance 

 Years of exposure to the RF program. Our analysis of the association between years of 

RF program exposure and studentsÕ achievement on MEAP ELA Reading had two implications. 

First, as the reference group was students from round 3 RF schools (i.e., schools that started RF 

in 2005-2006 and so were treated as having zero amount of 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 concluded that students in schools participating in RF benefited from participation in the RF 

program in Michigan. Second, we also found that it was beneficial for students to be exposed to 

the RF program longer; i.e., the longer a student in a RF program, the better his/her achievement 

on MEAP ELA Reading. This finding echoes what has been reported in Cortina et al. (2008), 

where students with three years of RF exposure were found to have performed better on ITBS 

Reading Comprehension than those who only had two years of RF exposure. Although we 

cannot pinpoint the aspects of the program that help to enhance studentsÕ achievement in reading 

comprehension, the results from both studies suggest that the benefits of RF program in 

Michigan accumulate over time. Therefore, it will be helpful if additional studies take a closer 

look at aspects of the MichiganÕs RF program that might explain the benefits of RF exposure, 

such as its professional development program for teachers. 

Comparison of Achievement of Students in RF and Non-RF Schools 

 The comparison of reading achievement differences of students in RF and non-RF 

students were carried out through a series of HLM analyses, using MEAP ELA Reading as the 

outcome variable. Both the magnitude and significance level of the achievement difference 

between students in RF and non-RF schools decreased when socio-demographic characteristics 

were controlled for. That is, the difference was no longer statistically significant, once the school 

level compositional variables were entered. Moreover, we also found that, as expected, schools 

with a higher percentage of students eligible for free or reduced priced lunch or schools with a 

higher percentage of African American students were associated with studentsÕ lower 

achievement in MEAP ELA Reading. RF schools, compared to non-RF schools, are in general 

schools with disadvantaged school compositions, e.g., with higher percentage of students eligible 

for free or reduced priced lunch (see Tables 6 and 7). Therefore, the results from this analysis 
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indicate that school composition appears to have an effect on studentsÕ reading achievement, i.e., 

students would achieve higher in reading if they were in a school with more advantageous 

compositions. This finding is also consistent with what has been reported by other researchers 

(e.g., Cortina et al., 2008; Ma & Klinger, 2000). The results of Cortina et al. (2008) indicated 

that an economically disadvantaged student would gain (or ÒgrowÓ from year to year) less on 

ITBS Reading Comprehension subtest if he/she attended a school with high percentage of 

economically disadvantaged students (greater than 80%) than if he/she attended a school with a 

lower percentage of such students. 

 All the HLM analyses mentioned above were relational rather than causal. Districts were 

eligible for RF funding based on high poverty and underachievement in reading, and assignment 

to RF or Non-RF in each district was also based on need. Without random assignment to RF or 

Non-RF, it is not appropriate to make causal inferences about the effects of the RF program. 

However, statistical techniques such as propensity score11 stratification have been used to help 

making causal inferences with observational data where assignment of a treatment is not random. 

Because of non-random assignment, these techniques can never balance the unobserved 

covariates. Therefore, the validity of the resulted causal inference is based on the ignorability 

assumption, which assumes that no hidden bias due to unobserved 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 propensity scores. However, we did 

not have enough information on students and schools in Michigan to carry out such analyses. For 

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

                                                
11 Propensity score is the conditional probability of being assigned to the treatment given the information of all 
covariates (Rosenbaum & Rubin, 1984). 



 35 

activities at home; we also did not have information about such school characteristics as teaching 

practices in reading and academic atmosphere in each school.  

 Although we cannot conduct a study that supports causal inferences with the information 

we have right now about the RF program in Michigan, it would be helpful to analyze data from 

third gradersÕ performance on MEAP ELA Reading for another year (e.g., 2006-2007). One of 

the general criterion mentioned in McDill and Natriello (1998) regarding Title I is that Òthe 

achievement disparity should narrow as a result of program participationÓ (p. 329). If we have 

MEAP ELA Reading achievement data for third graders in 2006-2007, then we can repeat the 

same analyses involved in Study 2 in this paper. If the achievement disparity decreases from 

2005-2006 to 2006-2007, then the RF program could be deemed as effective, according to the 

criterion listed above. 

Comparison of MEAP ELA Reading and ITBS 

 Cut scores comparison. In order to examine the alignment between MEAP ELA Reading 

and ITBS Reading subtests, we conducted two analyses: (1) cut scores comparison, and (2) 

dimensionality comparison. The comparison of the cut scores in use clearly indicates that it is 

much easier for a student to achieve proficiency level on MEAP ELA Reading than on ITBS 

Reading Total. MEAP ELA is currently in use for high-stakes decision-making based on the 

requirement of the NCLB legislation Title I Part A. ITBS reading test, however, is a norm-

referenced achievement test required by MichiganÕs RF grant (NCLB Title I Part B). Researchers 

have realized that states are very likely to lower their definition of proficiency levels (i.e., cut 

scores) in response to the ÒunrealisticÓ goal set by the NCLB Title I Part A (e.g., Linn, 2003, p. 

10). According to Part A, all students are required to achieve at the proficient level (defined by 

state) or higher in reading and math by 2014. Linn (2003) demonstrated how unreasonable such 
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an expectation is on the basis of studentsÕ achievement on NAEP in 1990 through 2000; 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.  

 The unaligned cut scores used by the two reading tests may be a source of confusion for 

teachers in RF schools, as quite a few students are likely to achieve proficiency on MEAP ELA 

Reading, but still be categorized as underachieving on ITBS Reading Total. MichiganÕs RF 

teachers thus face the dilemma of deciding whether to trust that students who have achieved 

proficiency on MEAP ELA will also be found to meet the proficiency standard on ITBS later in 

the year. Wixson and Carlisle (2005) noted that the influence of a test on educational practices 

increases when the stakes associated with the test increases. Apart from being a high-stakes test, 

MEAP ELA is administered at the beginning of each academic year. Thus, teachers are very 

likely to make educational decisions based on MEAP ELA results. In fact, if the cut scores of 

MEAP ELA were lowered in order to meet the 100% proficient goal by 2014, making 

educational decisions on MEAP ELA results would place some students in an even more 

disadvantaged situation. In short, based on ITBS proficiency levels, a student might be identified 

as needing more instruction in reading to achieve grade-level proficiency, whereas more 

intensive instruction might seem unnecessary for the same student earlier in the year, based on 

the MEAP ELA proficiency cut scores.  

 However, we do realize that MEAP ELA and ITBS are two different types of measures. 

MEAP ELA is a criterion-referenced test and ITBS is a norm-referenced test. In theory, 

criterion-referenced test interpretation is determined by the absolute level of a studentÕs 

performance without referring to other studentsÕ performance. The norm-reference test 

interpretation focuses more on a studentÕs relative standing compared to other studentsÕ 
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performance (Haertel, 2006), whereas the cut scores used for the evaluation of MichiganÕs RF 

schools treats a relative standing as an absolute value. For example, the cut score of 50th 

percentile rank on ITBS indicates that the standard for the proficient level is performance that is 

better than half of the third graders nation-wide. Because the cut scores defined on MEAP ELA 

were made according to the definition of related criterion (Michigan Department of Education), 

scores on the two reading tests are defined from quite different perspectives. It is not clear 

whether it is possible for the two types of measures to have consistent cut scores. One important 

consideration is whether the tests measure reading comprehension in the same way. Examination 

of the test dimensions might thus be useful in this situation. 

Dimensionality Comparison 

 As mentioned above, MEAP ELA Reading items appear to measure reading 

comprehension ability. We thus compared the test dimensions of MEAP ELA Reading to those 

of Reading Comprehension subtest of ITBS. Related results suggest that more dimensions of 

reading comprehension ability were measured by ITBS Reading Comprehension items. Francis 

et al. (2005) calls for a broader assessment of reading comprehension. Although they mainly 

argued for the inclusion of multiple item presentation forms and response forms, we consider this 

ÒbroadeningÓ process as also including more dimensions of reading comprehension ability in a 

test. In this sense, ITBS Reading Comprehension subtest can be considered as a better and more 

challenging assessment than MEAP ELA Reading, as it can help provide more accurate and 

comprehensive information about studentsÕ reading comprehension ability. It thus makes more 

sense if teachers in RF schools can make instructional decisions based on ITBS Reading Total (a 

composite score of Reading Comprehension and Vocabulary subtests) rather than on MEAP 

ELA Reading. However, MEAP ELA Reading is administered at the beginning of each academic 
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year (starting in 2005-2006), while ITBS is administered at the end of each academic year. As a 

result, teachers can not make use of the ITBS results for instructional decision making during 

that school year but can use the results to plan for the following year. As the instructional 

decision making using assessment data is very crucial for improving studentsÕ reading 

achievement and also plays an essential role in the accountability system advocated by the 

NCLB legislation, school administrators need to help teachers in making appropriate use of 

assessment data in making decisions about appropriate reading instruction for their students.  

 One limitation of the method of this study is that the comparison of the two measures 

were carried out using only RF studentsÕ data. Generally speaking, students in RF schools are 

expected to form the lower end of the ability continuum when students in US are considered as 

the whole population. The dimensionality and cluster analysis were either directly or indirectly 

based on the correlation matrix among items. Because truncated population may distort the 

correlation among variables, the results of dimensions and clusters may also be distorted. One 

solution to this problem is to ask non-RF schools in Michigan administer ITBS. It is therefore 

possible that somewhat different results would be found if we had item level data for ITBS 

Reading Comprehension from Michigan students whose performance suggests a full range of 

reading abilities for the dimensionality and cluster analysis procedures described in Study 3. 

Results from analyses of  performance of all students in Michigan, not just those attending RF 

schools, would be expected to have higher validity.  

 In summary, the three studies of MichiganÕs third gradersÕ performance on reading tests 

yield four important findings. First, years of exposure to the RF program was found to have a 

positive effect on MEAP ELA Reading achievement. This implies that it was beneficial for 

students who were in schools with high poverty and low reading achievement to participate in 
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the RF program in Michigan. Furthermore, for such students, the longer they participated in RF, 

the better they achieved on MEAP ELA Reading. Second, we found that the MEAP ELA 

Reading proficiency levels were much easier to achieve than those of ITBS Reading Total for 

third graders in MichiganÕs RF schools. This discrepancy in performance criteria of the two 

measures has the potential to cause confusions for teachers in MichiganÕs RF schools about the 

extent to which their students are acquiring grade-level proficiency in reading. Third, school 

composition was found to play an important role in studentsÕ reading achievement, in addition to 

their own socio-demographic characteristics. Fourth, ITBS Reading Comprehension items were 

found to measure more dimensions of reading comprehension ability than the multiple-choice 

items in MEAP ELA Reading. This suggests that ITBS Reading Comprehension subtest assesses 

a larger set of studentsÕ comprehension abilities, another reason it might be more challenging 

than MEAP ELA Reading. While these findings contribute to our understanding of the reading 

achievement of third graders in MichiganÕs RF program in 2005-2006, further study is needed to 

examine the elements of the RF program in Michigan that help disadvantaged students narrow 

their achievement gap in reading to their more advantaged peers.  
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