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Measuring Middle School Achievement Growth
With Student Growth Per centile M ethodology

Rationale

A serious challenge for many schools and districts across the nationsgythficant numbers

of students enter the next grade level with performance levels well petdwiency.

Traditional status and improvement indices used in accountability systesshsthby states
to meet the requirements of the No Child Left Behind Act (NCLB) typicidiyot reflect
achievement growth among those students (Choi, Seltzer, Herman, & Yamashiro, 2007;
Goldschmidt, Roschewski, Choi, Auty, Hebbler, Blank, & Williams, 2005) even when some
growth has been made.

The goal of improving programs and instruction so that all students are challeragdeve
high learning standards is certainly a critical one for education. If accdlitgtedalices fail to
reflect the progress of students at the lowest performance levelsydrowet only will that
progress not be recognized but indices will fail to identify effective progeard instructional
interventions for those students. Furthermore, educators in schools who arefgilyccess
promoting growth among the lowest achieving students may lose their seffszaofe-a
factor that has been empirically shown to be critical to improving studenirigan schools
with high populations of at-risk students (Northeast and Islands Regional Educational

Laboratory, 2000; The Carnegie Corporation, 2002).

Thus, failure to identify achievement progress among the lowest achievingtstadd the
schools serving those students can lead to loss of resources and opportunitiey@raenti
capitalize on effective practices. Supplementing traditional statuscandraability indicators of
school performance with indicators of student achievegrentth keeps learning standards high
while providing important information about the achievement of students acres#itiee

achievement spectrum.

The purpose of the study reported here was to analyze the achievement groveimefstusient

cohort of middle school students in a large school district over three yearsudjéostused on
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the growth of the majority (68 %) of students in &hgBade same-student cohort in a large
district who scored below the proficiency level on the statewide te&tgnagle, with almost
one-third of them (32 %) having achievement at the lowest performance levelwEsere
additional interest in whether the achievement growtH'afr&de students at the lowest
performance levels varied substantially across different schools. Tlyeas$odnvestigated the

relationship of the growth metric to proficiency metrics.

Selection of the M ethodology

There are many different types of growth models that are currently ineabgmented around

the country. As of June 2008, the U. S. Department of Education had approved proposals from a
total of eleven (11) states for incorporating some kind of growth metrictatlevel AYP

plans under NCLB. Growth models are also being used operationally or on a psaitithsi
district-level. Growth models are being rapidly and widely adopted becdubkeir great

promise for demonstrating gains throughout the achievement spectrummoeantd thus may

function as better measures than traditional status and improvement indices fog teddhers

and schools accountable for student learning (Betebenner, 2008; Ho, 2008).

Gain or growth metrics have a long-standing tradition in the educationatakdigerature but
their widespread application within current accountability systems isatrphenomenon
(CCSSO, January 2008; Willett, 1994). This factor, along with the complexity chtbalue
accountability systems; psychometric issues related to characteastest scores; and
statistical issues related to methodologies for deriving growth métwitstest scores; has lead
to the development of many different approaches to measuring student achieyenwént
(Goldsmith, et al., 2005).

Growth models share many common features but diverge widely with respect tfeathess.
Commonalities include the analysis of the achievement of same-studentgrolipg over two
or more years; the requirement that test scores allow meaningful ceamsagicross at least
adjacent grades; the implementation of statistical procedures fatatedg growth metrics at the
individual student and/or school level; and, typically, an explicit link with traditistaéus or

improvement indices (e.g., Are students “on track” to achieve proficiency wigpeafied
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number of years?). Key differences include whether performanels levscaled scores are used
to calculate the growth metric; the extent to which the models require tess$ slepived from
vertically-scaled tests; the statistical sophistication (lackanfsparency) of the methodology;

and whether the progress of students is judged against growth targets setyogratdbc in

relation to observed growth (“normative” growth). While student background ¢haséics and
other variables related to the school context may be and often are facts®sarch studies

about achievement growth, such variables cannot be included in growth models unddrBhe NC
accountability system wherein all students are held to the same projitagets.

Table 1 provides an overview of the types of growth models currently in use for atddynta
pilots under NCLB as well as in other state-level and district-level accolitytappstems. A
brief description of each follows as background for the selection of a grovdél fior this

study.
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Table 1. Overview of Growth Model

Growth
Model Description Requirements Outputs

Value Table Measures growth according 1. Performance levels 1. School/district growth scores.
to the weighted value have a consistent meaning 2. Sublevel growth scores that
Stakeh0|ders placelon from year to year. permit ana|ysis of gro\N‘th at lowest
movement and maintenance 2. Table representing performance levels.
within and across stakeholder agreement on
performance levels. the value of year-to-year

achievement outcomes.

Categorical Measures growth according Performance levels have a  Results in a “Proficiency Index” that
to whether students below consistent meaning from reflects both the students who are at
mastery move into higher year to year. proficiency and who are progressing
performance sublevel toward proficiency in terms of
categories. Does not reward movement into higher proficiency
growth in students who levels (and no backward shifts).
decline in achievement and
regain previously attained
levels or move to higher
levels below proficiency.

Growth Measures progress against Test scores must be The identification of which students

Trajectory growth targets that are based vertically scaled for results  are “on target” for reaching
on an individual student’s to be interpreted proficiency each year in addition to
unique trajectory determined  meaningfully. those students that have reached
by baseline score, gap proficiency targets.
between actual score and
proficiency, and prescribed
time within which the student
must reach proficiency.

Projection Predicts an individual 1. Development of a Estimates of whether students are

(Value- student’s future test scores statistical model that “fits” likely to reach proficiency within a

Added) based on prior test scores. the test data. specific timeframe.

2. Complex statistical
procedures (sometimes
proprietary) to estimate
likely future student
achievement.

Student Describes a student’s growth 1. Quantile regression 1. Individual SGP scores.

Growth by examining current procedures used to derive 2. SGP scores can be

Percentile achievement relative to estimates. aggregated/disaggregated to

(SGP) academic peers—those 2. Does not require examine growth for individual

students with identical prior
achievement.

vertically-equated tests for
meaningful interpretation
of outcomes.

students and across schools,
student subgroups, programs, etc.

3. Provides empirical (“normative”)
basis for achievement growth to
inform decisions about adequate
(“criterion-referenced”) growth.
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Growth Models Using Performance L evel Categories

A value table is the central component of the value table growthlrmpgdeach (Hill, 2006Delaware’s
Proposal for a Growth ModeBubmitted to U. S. Department of Education, February 17, 2006.) The
value table represents how states or districts want to se@umali students within schools progress
across performance levels from year to year, (i.e., the “value®€dlac different achievement outcomes
over time). The points assigned within the value table are theiphewaltoy the number of students in a
school who demonstrate each achievement outcome across two years. A grthatifisscore, based on
the value table, will be higher if most of the students within the schombmigrate the achievement

outcomes that are most highly valued by the state or district.

The categorical growth model approach is somewhat similar to the ahleeapproach in that movement
into performance level categories provides the growth méndGhild Left Behind Growth

Model Pilot ProposalSubmitted by the lowa Department of Education to U. S. Department of
Education, April 30, 2007). In this approach, non-proficient performanets are further sub-divided to
provide greater sensitivity to growth among lowiagimg students). It clearly communicates statesgioat
student achievement growth in terms of performance levels. It doeser@tvatue table and is based on

achievement outcomes for studelédow proficiency only

Value table and categorical growth model approaches have many agsmaluding being easy for
educators to understand; generating growth scores through simple calcudaitbnsing performance
levels which have meaning for educators and clearly communicatgasgdsefor growth over time.
Drawbacks include the requirement that performance levels hareistent meaning across at least
adjacent grade levels; the formidable task of creating vatlestar performance level subcategories that
appropriately reflect stakeholder values for growth outcomeanoa on policy decisions about expected
growth that may not be realistic; the lack of an obvious, intuitive oelstiip between the growth metric

and a focus on school-level metrics rather than individual student snetric

Growth Trajectory Models Using Scaled Scor es

Several states are piloting growth approaches whereby trajecogidetermined for individual
students using baseline test scores; time to proficiency; and proficiersgoces so that interim
progress toward meeting proficiency targets can be rewakiteth(Carolina’s Proposal to
Pilot the Use of a Growth Model for AYP Purposes in 2005-2006/06;Proposal for a
Growth Model to Evaluate Adequate Yearly Progress for Schools and Dishizsna
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Department of Education, July 2, 20&Iprida’s Application for the NCLB Growth Model,
September 15, 2006).

In these approaches, students below proficiency in any year may beedassi‘proficient” if
their performance indicates that they are on a growth trajectorig tlileg to result in proficiency
within the specified time span. Some states scale tests so that it isgptusdiéiermine linear
growth trajectories. Other states take into account non-linear gnajghtories across different

grade spans and content areas.

These approaches, like those that use movement across performance levelscheatsito be
rewarded for students who are making progress toward reaching profiaenell as for
students who are proficient. In comparison with the performance level appohohever,
these approaches permit more precise measurement of growth if assuniiidrit@score
scale are met. Drawbacks include the fact that many statewidenassesgstems do not have
vertically scaled tests; and the lack of an empirical basis for detegwhether growth targets

set by policy are reasonable.

Projection Growth Models Using Predicted Scores

Several states and districts are piloting or using projection or projéctmoficiency models
(NCLB Growth Model Pilot Program: Proposal to the U. S. Department of Education
Tennessee Department of Education, February 16, Zo0ppsal to the US Department of
Education for Participation in the No Child Left Behind (NCLB) Growth Model Pilot Program,
The Pennsylvania Department of Education, October 31, 2006). These modelg &fmpiboed-
model, longitudinal methodology” to predict future test performance for a studentallgunigr
test score information. For example, to determin® gréde student’s projected score for &n 8
grade reading test, all of the student’s prior test data is analyzed inclodiagares of students
who have the same historical pattern of test scores (to adjust for missing tataif the
student has'4 5", and &' grade scores but is missing a score fogeade, the methodology
estimates regression coefficients for the missing score based on theo$uitiset & grade
students who also have scores at grades 3, 5, and 6 only. The regression eséinieesiaed

to calculate the student’s projected score on thgr&de reading test. The results are used to
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indicate whether the progress the student has made from grades 3-6 indicatesstioaleint will

reach proficiency by8grade.

The projection approach permits more precise growth information to be genértte
assumptions of the statistical methodology are met, including taking into acassimgata.
There are many challenges in implementing these approaches, howeudinmtie need for
multiple years of test data for each student (more than two); the use of xatapistical
procedures which may be proprietary and which teachers and administratondilely to
understand; costly computer software and hardware requirements; axeethior high-level
statistical expertise to perform the analyses (Hibpshman, R@d;Generation of Value-Added
Models and Indicators2008).

Student Growth Percentile Model Using Conditional Percentile Ranks

The student growth percentile model is a newly emerging approach that has bees laglopte
Colorado and is being considered at the state-wide level by other Staleaflo’s Academic
Growth Mode] 2008; Betebenner, 2008). This approach focuses on estimating the observed
growth of a student in relation to students with the same prior academiceanbi@ in order to
establish a normative baseline for growth in order to better inform dexsbmut adequate
growth. This is in contrast to most other growth models where growth targeist émgpolicy,

not in relation to empirical information about typical growth.

In this approach, student growth percentile (SGP) scores describe rstgdmvth by locating

the student’s current score within the distribution of students who had identical prior

achievement. For example, if a student’s SGP score is determined to be 70 %, onlitBé % o
students who had the same prior achievement had the same or higher achieverhent—tha
student’s growth was substantially above average in relation to the stumtsdEmic peers. If,

on the other hand, a student’s SGP score is determined to be 20 %, 80 % of the students who had
the same prior achievement had higher achievement—that student’s growth wastsilyst

below average in relation to the student’s academic peers.
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Quantile regression is used to determine the relationship between the strdretitdins over

time and to derive the estimated SGP scores. Applying quantile regrpssioits the

conditional density associated with the student’s score at tionlee estimated using the
student’s prior scores at times 1,2{-1 as the conditioning variable (Betebenner, 2008). Given
the conditional density for the student’s score at tintlee student’s growth percentile is defined

as the percentile of the score within the tingenditional density.

Quantile regression is a natural extension of least-squares regréssjoantile regression, one

or more conditional quantile functions are estimated for the response varéapéar 2 test

score distribution, for instance, compared with the year 1 test score distribinstead of the
conditional mean function (Koenker & Hallock, 2001). The power of quantile regression for
distributions of achievement scores is that several conditional quantiles cstimizesl which

takes into account differences in the bivariate distribution of scores acrosatddferent

points of the achievement continuum. For instance, there is generally more spersidn at

the lowest and highest achievement lev@lisantileis a general term for dividing a distribution

of scores into parts. The median, for instance, represents the score inrivetidistthat divides

the observations exactly in half. Th& duartile is the point that divides the distribution such that
25 % of the observations are below and 75 % are above.“TtpaaBtile divides the distribution

at the 78 percentile. Distributions can also be divided into quintiles—10 %, 20 %, 30 %, 90 %.
90 %. Quantile regression can also be done with different levels of precisionhibub tige
distribution--5 %, 10 %, 15 %, 20 %, 30 % , 50 %, 60 %, 65 %, 70 %,... etc.—permitting a great
deal of flexibility in the analysis according to how specific sets ofeaelment scores may be
distributed.

Quantile regression has traditionally been used by economists to describaskips among
variables that are not expected to be normally distributed and are like to havendiévels of
dispersion (variance) at different points in the score distribution. For examgmene levels and
amount of income spent on food. While income level may be highly predictive of pgeenta
income spent on food at lower income levels, at upper income levels therdyisolike more
variability and, thus, simply predicting average food expenditure based on incomedeaid

misrepresent the relationship. The same properties of achievement stdretdiss make
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guantile regression analysis appropriate for examining the relationdieigt gtores over time.
Achievement test scores generally are not normally distributed aresstdvoth the lower and
higher ends of the achievement continuum tend to be more variable than scores toward the
middle.

Advantages of the SGP approach using quantile regression analysis procedures thel8GP
scores include being able to provide a solid estimate of observed growth (b igoonv) that
provides better information for decisions about “adequate” growth (criteriererefed
decision) and whether policies about interim growth trajectories towandiprady represent
reasonable expectations for growth. The SGP approach also yields grovitis that can be
used at the individual student level; provides metrics that are familiar totedu@zercentiles)
and employs statistical methodology that, while it is complex, is seifabthe score
distributions used in education in that it is robust to outliers, uncorrelated with prior

achievement, and does not require vertically-scaled test scores.

While quantile regression methodology has not been widely used in the educatidrnal diate,
information about how to apply it is becoming more widely available (Hao & NgigG07).
There is also software available in the public domain for analysis—thagRdge—which
includes extensive documentation (Koenker, 2006). R language can be instaddiedWutdows
or Mac applications and also as an “add-on” program in SPSS. Statistteadredior
conducting quantile regression analysis is also available within other coimlnséatistical

software packages such as STATA and SAS.

Resear ch Questions

This study was undertaken to help the district examine achievement growth inribésdist
middle schools. The district has undertaken multiple initiatives to improvengeadd
mathematics achievement for middle school students over the last seaesarye is interested
in knowing what impact those interventions are having. Status and improvement (trend)
indicators—even the results from following the movement of same-student catrogs a
performance levels—while important to the larger picture and while theyldotrebme

improvement, are not sufficient. The overwhelming majority"dgéade students in the district
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enter the middle schools with below proficient performance levels. A crisisaé ifor the district
is whether the educational experiences these students have in the distridiéssoihools lead to

growth in reading and mathematics achievement.

The study reported for this paper addressed the following research questions

1. What progress did low-achieving students make in reading in the dssimttle
schools from 8 grade to 8 grade?

2. Were there differences among middle schools in the growth of students in reading
achievement from grade 6 to grade 8?

3. What was the relationship between the percent of students at reading profecierss

the middle schools in grade 8 and measures of growth for those schools?

Sample

Recent reading test scores from a criterion-referenced, standaedisshatewide assessment for

a cohort of 8 grade students were analyzed in order to address the research questions Student
in the longitudinal, same-student cohort had complete sets of reading test@cooesecutive

years from grade 6 to grade 8. There were a total of 1256 students. Table 2 showshthtoaistr

of students in the cohort by program assignment and school.

Table 2. Distribution of Student Cohort By Program Assignment and School (Middle Schools)

1 2 3 Total
Program Assignment n % n % n % n %
Regular Education 227 76% 390 76% 366 82% 983 78%
(RegEd)
Special Education (SpEd) 70 24% 95 18% 72 16% 237 19%
English Language 0 0% 23 4% 6 1% 29 2%
Learner (ELL)
ELL & SpEd 0 0% 7 1% 0 0% 7 1%

Total 297 100% 515 100% 444 100% 1256 100%
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M ethods and Procedures

The student growth percentile growth model was chosen to address the reseaiahsqoest
this study for several reasons. First of all, it permits a more fireegt@analysis of student
growth at the lowest achievement levels than is possible with other apprdaetesd, it
provides the district with a normative base line for student growth at the mitdle $evel to
better inform discussions about defining adequate growth; to ensureatb@aable growth
targets are set; and to indicate the level of intervention that may teedieehelp students meet
proficiency targets. Finally, the methodology is appropriate for thedest distributions: it
does not rely on tests being vertically-scaled; it takes into account the non-dastmiadition of

achievement test scores; and it enables growth to be measured acrosgtieeant spectrum.

A student growth percentile was calculated for each student using quantiksi@grehereby
the conditional density associated with the student’s score at tnestimated using the
student’s prior scores at times 1,2{:1 as the conditioning variable (Betebenner, 2008). The
regression analysis was done at the quintile level, that is, the probabilisguafeant’s score in
the second year given the conditional distribution of students with the same scadem
achievement in the first year was estimated at tffe 2@", 30", 40", ...90" percentile rank in
the bivariate distribution. Figure 1 shows the quantile regression plot fanétgses for the

grade 6 — grade 7 reading scores.
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Grade 6 to Grade 7 Scaled Scores
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Figure 1. Quantile Regression Plot for Grade 6 To Grade 7 Scores.

A student growth percentile (SGP) score was assigned to each student badeevemant
over two time intervals:'6— 7" grade and7— 8" grade. The SGP scores were then aggregated
for comparisons among schools and among subgroups within the cohort according to grade 6

achievement levels.

Steps in the quantile regression analysis and the assignment of student groeritilpecores

are described in Appendix A.
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Results
Resear ch Question #1

What progress did low-achieving students make in reading in the district's middle schools fr
6" grade to & grade?

After the grade 7 and grade 8 SGP scores were assigned to each student in thiaeohort
distributions were examined for the total group and for subgroups formed accoréthgrade
performance levels in order to examine the growth low-achieving students noadgréde 6 to
grade 8. The number and percent of students at each of several student growthepencges

for both grade 7 and grade 8 and by grade 6 performance levels are shown in Tables 3 and 4,
respectively. Level 1 is the lowest grade 6 performance level; Levéh@ reext highest but

were still below proficient; Level 3 and Level 4 represent the proficiad advanced levels.

Examining these tables, the most important result of this study in terims pfimary research
question is that, in grade 7, well over one-third (38 % - 44 %) of students at the [Bwgesté
proficiency levels demonstrated above average or substantially abovgeageyavth in reading
in relation to their 6th grade academic peers. In fact, the growth demonstrateddts at the
lowest " grade achievement levels in grade 7 was not dissimilar to the growtle profi
demonstrated by the group of students scoring at or above proficiencytwonpgrcent of
students with Level 3 or 4 proficiency levels in grade 6 demonstrated aboveeaverag
substantially above average growth in grade 7 in relation to students who haudéHe\sd of

achievement in grade 6.

Table 3. Grade7 Reading Achievement Growth by Grade 6 Proficiency Levels
Level 1 Level 2 Levels 3/4 Total
Growth SGP % n % n % n % n

Substantially Above 80-90 20.2% 80 18.2% 83 24.9% 100 20.9% 263
Average

Above Average 60-70 18.1% 72 25.6% 117 16.9% 68 20.5% 257
Average 40-50 22.7% 90 23.4% 107 21.1% 85 22.5% 282
Below Average 20-30 20.4% 81 19.3% 88 18.2% 73 19.3% 242

Substantially Below 0-10 18.6% 74 13.6% 62 18.9% 76 16.9% 212
Average

Total 100.0% 397 100.0% 457 100.0% 402 100.0% 1,256
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From grade 7 to grade 8, SGP scores declined somewhat for students in tHedrel/eevel 2

proficiency level groups with 27 % of the Level 1 group demonstrating above exgagth or
substantially above average growth in grade 8 compared to 38 % in grade Znift@inercent

of the Level 2 group demonstrated above average or substantially above gvevetfan grade

8 compared to 44 % in grade 7. On the other hand, the students in the Level 3/ 4 group

demonstrated increased growth with 51 % demonstrating above average to supsibotial

average growth compared to 42 % in grade 7.

Table 4. Grade 8 Growth by Grade 6 Proficiency Levels

Level 1 Level 2 Levels 3/4 Total
Growth SGP % n % n % n % n
Substantially Above  80-90 10.8% 43 18.8% 86 31.1% 125 20.2% 254
Average
Above Average 60-70 16.4% 65 20.4% 93 19.9% 80 18.9% 238
Average 40-50 21.7% 86 19.9% 91 20.9% 84 20.8% 261
Below Average 20-30 23.2% 92 21.0% 96 14.9% 60 19.7% 248
Substantially Below 0-10 28.0% 111 19.9% 91 13.2% 53 20.3% 255
Average
Total 100.0% 397 100.0% 457 100.0% 402 100.0% 1,256

TheWilcoxon signed-rank testas used to test for the differences across the two years as the
non-parametric equivalent of the dependent santyikest (Hayslett, 1968). As shown in Tables

5-7, the results of the tests indicated that:

e the trend of lower growth from grade 7 to grade 8 was statistically sigmifonly for

students at the lowest'@rade performance level;

e the upward trend in growth from grade 7 to grade 8 for students with achievement levels;

and

e the differences were not statistically significant for students &npesnce Level 2 in

grade 6.
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Table 5. Results of the Wilcoxon Signed Ranks Tests for Students at Level 1in Grade 6

Mean Sum of
N Rank Ranks Test Statistics
Gr 7-8 SGP - Gr 6-7 SGP Negative 219a 191.92 42031.00 Z -3.862a
a. Gr7-8<Gr6-7 Ranks
b. Gr7-8>Gr6-7 Positive 150b  174.89  26234.00 Asymp.Sig. 000
c. Gr7-8=Gr6-7 Ranks (2-tailed)
Ties 28c a. Based on
positive ranks.
Total 397 b. Wilcoxon Signed
Ranks Test
Table 6. Results of the Wilcoxon Signed Ranks Tests for Students at Level 2 in Grade 6
Mean Sum of
N Rank Ranks Test Statistics
Gr 7-8 SGP - Gr 6-7 SGP Negative 227a 210.97 47891.00 Z -1.575a
a. Gr7-8<Gr6-7 Ranks
b. Gr7-8>Gr6-7 Positive 192b  208.85  40099.00 Asymp.Sig. 115
c. Gr7-8=Gr6-7 Ranks (2-tailed)
Ties 38c a. Based on
positive ranks.
Total 457 b. Wilcoxon Signed

Ranks Test

Table 7. Results of the Wilcoxon Signed Ranks Tests for Students at Level 3/4in Grade 6

Mean Sum of
N Rank Ranks Test Statistics
Gr 7-8 SGP - Gr 6-7 SGP Negative 155a 187.93 29128.50 Z -2.525a
a. Gr7-8<Gr6-7 Ranks
o SriBrores Posive ~ 215b  183.75 3950650 ASymp.Sig. 012
C. r/-0=06ro- Ranks (2-ta||ed)
Ties 32¢c a. Based on
positive ranks.
Total 402 b. Wilcoxon Signed

Ranks Test

In spite of some declines from grade 7 to grade 8, over one-quarter of students who had the
lowest level of achievement in grade 6 demonstrated growth that was substantady a
average in relation to students who had the same level of achievement in grade 6. Vdekove
third of students in the next highest (but still below proficielityde performance level
demonstrated substantially above average achievement. It is also imporiatd that

considerable growth from grade 6 to grade 8 occurred across the achievertieatspeath
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51 % of students with"grade performance levels at or above proficient demonstrating

substantially above average growth.

Resear ch Question #2
Were there differences among middle schools in the growth of students from grade 6 to grade 8?

The first step in addressing this research question was to examine the distihBGP scores
across the schools. Table 8 shows the summary statistics for the grade &@&GRssribution

across schools. Schools 2 and 3 had median SGP scores of 50 %opraditie SGP scores of

75 % and 80 %, respectively, in comparison with School 1 which had a median SGP score of 30
% and a 8 quartile SGP score of 60 %. Overall, there were fairly substantiatetifes among
schools in the growth of students from grade 6 to grade 8 especially for School Jparisom

with Schools 2 and 3.

Table 8. Grade 8 SGP Summary Statistics by School
SGP Distribution Schooll School2 School 3 Total

Min 0 0 0 0
1st Quartile 10 25 30 20
Median 30 50 50 40
3rd Quartile 60 75 80 70
Max 90 90 90 90
Total n 297 515 444 1256

Because of the focus on the growth of low-achievifigiders, the'8grade SGP distribution

was examined for differences among growth scores across schools forsstuitte different

grade 6 proficiency levels. Table 9 provides the frequencies for SGP scdresbote average
range (60 % to 90 %) by grade 6 performance level and school. As can be seen, thegpestenta
students with grade 6 performance levels with grade 8 SGP scores above aasrageilar

across schools, ranging from 27 % to 33 %. The percentage of students with grade 6 pegforma
at Level 2 who had above average grade 8 SGP scores, however, was subs$tigyhigalfpr

Schools 2 and 3. School 3 also had a substantially higher percentage of studerabonghe

average growth category who hdddgrade performance at Level 3 than did the other schools.

The differences in the"8grade SGP score distributions By grade performance levels are also

shown graphically by the box plots in Figures 2—4.
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Table 9. Percent of Students with Above Average Grade 8
SGP Scores by Grade 6 Performance Levels

Grade 6 School

Performance

Level 1 2 3

1 27% 33% 27%
2 25% 41% 49%
3 32% 42% 63%

Gr8 SGP Distribution for Gré Proficiency Level 1
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Figure 2. Grade 8 SGP Score Distribution by School and Grade 6 Performance Level 1.
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Gr8 SGP Distribution for Gré Proficiency Level 2
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Figure 3. Grade 8 SGP Score Distribution by School and Grade 6 Performance Level 2.
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Figure 4. Grade 8 SGP Score Distribution by School and Grade 6 Performance Level 3/ 4.
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Resear ch Question #3

What was the relationship between the percent of students at proficiency across the middle

schools in grade 8 and measures of growth for those schools?

As shown in Table 10, one-half of the students in School 3 were at or above proficiency in
grade 8. Only a little more than one-third (35 % and 37 %) of students in School 1 and School 2
were at or above proficiency. Table 11 shows the number and percent of studerits at eac
performance level in grade 6 by school and overall. Comparing Tables 10 and 11, the ichanges
the percent of students proficient across years, while an important part af fhetbie, may be
disappointing to the districts in terms of the impact of intervention efforesctefy only

relatively modest increases in the percent of students proficient or aboveysansssven for
longitudinal cohorts. In this case, there were only 8 % more students proficierden8gra

compared to grade 6 overall; 12 % more for School 2; 8 % more for School 1; and 7 % more for
School 3.

Table 10. Number and Percent of Students at each Grade 8 Performance Level by School

Grade 8 School

Performance 1 2 3 Total
Levels n % n % n % n %

1 89 30% 160 31% 97 22% 346 28%
2 105 35% 165 32% 124 28% 394 31%
3/4 103 35% 190 37% 223 50% 516 41%
Total 297 100% 515 100% 444 100% 1256 100%

Table 11. Number and Percent of Students at each Grade 6 Performance Level by School

Grade 6 School

Performance 1 2 3 Total
Levels n % n % n % n %
1 101 34% 184 36% 112 25% 397 32%
2 115 39% 202 39% 140 32% 457 36%
3/4 81 27% 129 25% 192 43% 402 32%

Total 297 100% 515 100% 444 100% 1256 100%
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The SGP scores fof'&jrade students, however, provide a much more encouraging picture of the
growth students are making in these schools across the achievement continuum anthstigges
intervention efforts may be having a positive impact although much more sti n@ be done

to help more students reach proficiency by the end'gfr&de. Table 12 shows the percent of
students at each"&rade SGP score range by school dhdrdde performance level. As can be
seen there, almost half (48 %) of the students in School 3 who were still belosieptafi

grade 8 demonstrated above average growth and a substantial percent of studentssiri School
and 2 who had achievement below proficient also demonstrated above average growth

(30 % - 38 %) in relation to students.

Table 12. Percent of Students at 8" Grade SGP Score Ranges by School and
Performance Level

Grade 8
Performance

School Level 0-10 20-30 40-50 60-70 80-90 Total
1 1 60% 26% 4% 7% 3% 100%
2 24% 27% 30% 14% 6% 100%

3 14% 12% 20% 28% 26% 100%

2 1 43% 25% 21% 8% 3% 100%
2 19% 29% 23% 19% 9% 100%

3 3% 11% 19% 28% 39% 100%

3 1 34% 30% 21% 11% 4% 100%
2 15% 23% 29% 23% 10% 100%

3 2% 8% 18% 22% 49% 100%

Table 13 shows the number of students at eSar&de SGP score range by school and
performance level. A total of 149 (12 %) students who had performance levels beloveprof
in grade 8 demonstrated above average growth in relation to their academic peer
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Table 13. Number of Students at 8th Grade SGP Score Ranges by School and
Performance Level

Grade 8
Performance
School Level 0-10 20-30 40-50 60-70 80-90 Total
1 1 53 23 4 6 3 89
2 25 28 31 15 6 105
3 14 12 21 29 27 103
2 1 69 40 34 13 4 160
2 32 48 38 32 15 165
3 5 21 36 54 74 190
3 1 33 29 20 11 4 97
2 19 29 36 28 12 124
3 5 18 41 50 109 223
Total 255 248 261 238 254 1256

Table 14 shows the number and percent of students at ®gchd® SGP score range for those
students who had below proficient performance levels in grade 6 and achieved perérma
levels of proficient or above in grade 8. There were a total of 184 students irteisrga

15% of the cohort. Most of the students who had performance levels below profigesdent
and who had performance levels at or above proficient in grade 8 demonstratecigabwiis
better than at least 60% of their academic peers. It is apparent thatstute had performance
below proficient in grade 6 had to make extraordinary achievement growth to reéciepcy

by grade 8.

Table 14. SGP Scores for Below Proficient 6th Grade Students Achieving Proficiency in Grade 8

School
Grade 8 SGP 1 2 3 Total
Score % n % n % % %
0-10 2% 1 0% 0 0% 0 1%
20-30 7% 3 5% 4 2% 1 4%
40-50 13% 6 16% 14 19% 10 16% 30
60-70 36% 16 35% 30 24% 13 32% 59
80-90 42% 19 44% 37 56% 30 47% 86

Total 100% 45 100% 85 100% 54 100% 184
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As shown in Table 15, there were also students who scored at or above proficiadei6 wwho
scored below proficient in grade 8. There were a total of 70 students in this gatéddr of the
cohort. Most of these students demonstrated achievement growth well below awitra§e%

or more of their 8 grade academic peers showing better growth. Clearly, attention must be paid
to the continued growth of students who start middle school at or above proficient levels of
achievement as well as to the growth of low-achieving students toward @mofici

Table 15. SGP Scores for Proficient 6th Grade Students Declining to Below Proficient in Grade 8

School
Grade 8 SGP 1 2 3 Total
Score % n % n % n % n
0-10 61% 14 38% 9 30% 7 43% 30
20-30 26% 6 29% 7 17% 4 24% 17
40-50 9% 2 25% 6 35% 8 23% 16
60-70 4% 1 8% 2 13% 3 9%
80-90 0% 0 0% 0 4% 1 1%
Total 100% 23 100% 24 100% 23 100% 70

Summary and Conclusions

This study represents an application of an emerging methodology for exastumiegt
achievement growth patterns normatively (*what is”) in order to provide a maddf@ahdation
for policies about expected or adequate growth (“what should be”) and, beyond that, what
excellent growth would look like (“what could be”). As the results of this study show, the
comparison of student growth percentile (SGP) scores across students grounieal by i
achievement levels over all and among schools permits a more fine-grainesisaofagyudent
progress than is possible with traditional status and improvement indicators.tiorathus
methodology yields growth metrics that can be easily explained to edsjatdrprovides data
appropriate for grouping low-achieving students demonstrating “extrewydigrowth in
relationship to their academic peers. This approach permits factorsatsdaaith those
successes to be identified and replicated to improve the learninggzof@her low-achieving

students. For example, the data can lead to meaningful investigation of relatetedlcat
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variables such as: What background characteristics and/or educationamegeermight the'd

grade students who made above average growth share?

Specifically, this analysis showed that a substantial proportiofi gfalers in this district made
above average growth from grade 6 to grade 7 and from grade 7 to grade 8 in reading
achievement. Growth from grade 6 to grade 7 was greatef fyraéle students who were below
proficient than was growth from grade 7 to 8. That is, 38% of the Level 1 group demanstrate
above average growth il grade compared to 27% iff §rade and 44% of the Level 2 group
demonstrated above average growthirgade compared to 39% iff' §rade. More of the

Level 3/4 group, however, demonstrated above average growfrgirade (51%) compared to

7" grade (42%).

Despite the downward trend of growth scores fréhgrade to 8 grade for the students who
were below proficient in'8grade, there was above average growth for more than one-quarter
(27 %) of students at the lowest performance level in grade 6 and for well ovéirdn@9 %)

of students at the next lowest performance level in grade 6. This is an enogtiradjing
especially in comparison with only very modest increases in the overall perstmdefts at the
proficient level from grade 6 to grade 8. While the district certainly needmtmuae and

perhaps intensify intervention initiatives efforts toward helping more midtieo$ students
achieve reading proficiency by grade 8, it is apparent that current imiiervefforts are having

a positive impact on the progress of sofig@fade students at the lowest levels of achievement.

While the schools were about equally effective in supporting the growth of stadehe lowest
levels of 6" grade achievement, some schools had substantially higher percentagesnts stude
with above average growth for students withggade achievement at Level 2 (the next to lowest
performance level) and Level 3 / 4 (proficient or advanced). For one of the schoo)%vef
students in these categories demonstrated above average growth and for anoth68%9%d
above average growth. One of the schools had a substantially higher percentaifiexing 6"
graders who achieved proficiency in grade 8 in comparison with the other two schools.
Examination of what kind of support low-achieving students received in that school cadld yie
valuable insights that support educational improvement planning.
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Finally, limiting the measure of improvement at the percent of students wpooéicgent across
schools in any one year and changes (improvement) in those percentages deflesngtawth
that low-achieving students are making within the schools toward reachingjgmofi. Nor does
it indicate which schools may be more effective in supporting low-achietudgrgs. Likewise,
the percent of students proficient each year, or improvements in that index, protlaes lit
information about which students may be failing to maintain proficient status aok sdhiools
may be more effective in supporting students in continuing to demonstrate growthheyen t

have achieved performance levels of proficiency or above.

The results of this study demonstrate levels of individual student achievememisprogr
throughout the achievement continuum; differences among schools in student growth; and
growth trajectories needed from grade 6 to grade 8 to reach proficienawthdgbnal status and
improvement indices cannot capture. In addition, because each student has a §Glrescor
analysis permits districts to identify specific students who demonstyededh substantially
above average and to examine what educational experiences may have contributed to the
discrepancy between their growth patterns and those of thgiale academic peers. This will

help the district to target intervention efforts more effectively.

Implicationsfor Further Research

Further analysis such as differences in SGP scores among student subgnotggsam
assignment (regular education, special education, ELL) as well doadbdanalyses over time,
are needed both to see if growth results are similar among different stuldgraugps and in
order to cross-validate the findings. More investigation of the downward trend fos®GFR
from grade 7 to grade 8 is also needed to determine if this is a typical patternhetucstrict
needs to investigate and correct or whether it might be something specifg sartiple and
these time periods. It is also possible that the pattern might relatedois factelated to student
achievement growth such as the content of therid &' grade tests or it might be an artifact of
the analysis. For instance, in this study, students were assigned SGREBOrdsr instance, if
their residuals were positivabovethe 80" decile, and below the 80If a student’s residual was

near the 80 decile, the student was assigned a SGP score of 70. This procedure provided a
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conservative estimate of SGP scores—something determined to be appfoptletgurposes
of the study—»but it may also have introduced opposing trends at the two ends of the
achievement spectrum in terms of the relationship between SGP scores mtessand

grade 8.




Measuring Middle School Achievement Growth With &nt Growth Percentile Methodology

References

10 Capacities for Initiating and Sustaining School Improvement at the Elemémtael(2000). The
Northeast and Islands Regional Laboratory (The Lab), A Program of the ibduiince at
Brown University. Retrieved September 20, 2008 from
http://www.alliance.brown.edu/db/ea_catalog.ph

Betebenner, D. W. (March, 20, 200B)orm- and Criterion-Referenced Student Gravithe National
Center for the Improvement of Educational Assessment. Retrieved May 37r@00
http://www.nceia.org

Choi, K., Seltzer, M., Herman, J., & Yamashiro, K. (Fall 2007). Children lefhdéh AYP and non-
AYP schools: Using student progress and the distribution of student gainsiaie/&lYP.
Educational Measurement: Issues and Practipps21-32.

Colorado’s Academic Growth ModdFebruary 13, 2008). Report of the Technical Advisory
Panel for the Longitudinal Analysis of Student Assessment Convened Pursuant to
Colorado HB 07-1048.

Delaware’s Proposal for a Growth Modebubmitted to U. S. Department of Education, February 17,
2006.

Florida’s Application for the NCLB Growth Mod€September 15, 2006). Florida Department
of Education.

Goldschmidt, P., Roschewski, P., Choi, K., Auty, W., Hebbler, S., Blank, R., & Williams,ctol§ér
2005).Policymakers’ Guide to Growth Models for School Accountability: How do Atability
Models Differ?Council of Chief State School Officers (CSSO).

Hao, L. & Naiman, D. Q. (2007QRuantile RegressiorSage Publications, Inc. Thousand Oaks, CA.
Hayslett, H. T., Jr. (1968%ptatistics Made Simpl®oubleday: New York.

Hibpshman, Terry. (September 2004)Review of Value-Added Modeentucky Education
Professional Standards Board.

Hill, R. (April, 2006).Using value tables for a school-level accountability systaper presented at the
NCME Annual Conference. The National Center for the Improvement of Eolnah
Assessment.

Ho, A. D. (2008). The problem with “Proficiency”: Limitations of statistend policy under No Child
Left Behind.Educational ResearchgYol. 37, No. 6, pp.351-360.

Implementer’s Guide to Growth Mode{danuary 2008)A paper commissioned by the CCSSO
Accountability Systems and Reporting State Collaborative Prdjecincil of Chief State School
Officers, Washington, DC. Retrieved September 25, 2008 from
http://www.ccsso.org/publications/details.cfm?PublicationID=360

Koenker, R. (May 20, 2006Ruantile Regression in R: A Vignetfetrieved October 21, 2008 from
http://www.econ.uiuc.edu/~roger/research/ra/vig.pdf




Measuring Middle School Achievement Growth With &nt Growth Percentile Methodology

Koenker, R., and Hallock, K. F., (Fall 2001). Quantile Regressmurnal of Economic Perspectives
Vol. 15 (4), pp. 143-156.

Next Generation of Value-Added Models and Indicatdfisconsin Center for Education Research at the
School of Education, University of Wisconsin-Madison. Retrieved February 25, 2008 f
http:/www.wcer.wisc.edu/projects/projects.php?project_num=77

NCLB Growth Model Pilot Program: Proposal to the U. S. Department of Educgkebruary 16,
2006). Tennessee Department of Education.

No Child Left Behind Growth Model Pilot Propos&ybmitted by the lowa Department of Education to
U. S. Department of Education, January 19, 2007, Revised April 30, 2007.

North Carolina’s Proposal to Pilot the Use of a Growth Model for AYP Purpios2805-2006 (April,
16, 2006) NCDPI/Accountability Services.

Proposal for a Growth Model to Evaluate Adequate Yearly Progress for SamabSistricts (Revised
July 2, 2007). Arizona Department of Education.

Proposal to the United States Department of Education for Employing a Growth fdotliel Child Left
Behind Accountability Purpose@ctober 31, 2006). State of Ohio, Ohio Department of
Education.

Proposal to the US Department of Education for Participation in the No Child ebih8 (NCLB)
Growth Model Pilot Program(October 31, 2006). The Pennsylvania Department of Education.

SAS® EVAAS® for K-12/alue-Added Assessment—A Powerful Diagnostic. B#db. Cary, NC.
Retrieved February 25, 2008 from http://www.sas.com/govedu/edu/evass.pdf

The Annenberg Challenge: Lessons and Reflections on Public School R&ioanCarnegie
Corporation: New York. Retrieved September 20, 2008 from
http:/www.annenbergfoundation.org/usr_doc/Lessons_&Reflections_report.pdf

Willet, J. B. (1994)Measurement of Changie. T. Husen and T. N. Postlethwaite (Eds.)? E4).
International Encyclopedia of Education, Oxford, UK: Elsevier Sci€éess, 671 — 678.
Retrieved September 25, 2008 from http://gseacademic.harvard.edujetehizgnge.htm




Measuring Middle School Achievement Growth With &nt Growth Percentile Methodology

Appendix A

Quantile Regression Analysis Steps
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Steps in Estimating Student Growth Percentile Scores

Requirements:

. Student [dentifier must be
consistent aeross all years,

. Need 2 time periods of
subserquent test scores,

. SGPis based on the test subject
and a student gets 1 SGP per
test subject combination and
time period (i.e, 2 years),

. Sraled seores are comparable
arross time periods and

Determine Test Subject & 2
Time Periods to Examine

subject.
Identify Eligible Lnk Studentsto Determine Growth Interval
Students Assorlated Sealed [i.e. Deciles) (Tk]
Seores (X ¥] -

v

To estimate the model (2.2) for several quantiles simultaneously, we propose solving,
Perform Quantile o 4 B
Regression using . g mnoomy . .
Growth Interval (2.3) min E E wipr, (Y — o — o53(7k))
(L e
where pr(u) = u(r — I(u < 0)), denotes the piecewise linear quantile loss function
of Koenker and Bassett (1978). The weights wy, control the relative influence of the
q quantiles {7y,....7;}, on the estimation of the o; parameters.
544
Construct Table of _,—""‘V a11 625 458 i 027 268 -445 -6.86 288
Studert Residuals
A 811 625 458 a5 027 268 -445 -6B6 -988
kased on Regression
811 625 4358 23 027 258 -445 686 938
it 528 a8 P 173 088 218 -1z 788
31 1nzs EL] 75 473 23 oss -188 458
151 52 1158 o &7 432 255 ou 288
1mss 1511 =25 1158 =5 573 a3z 255 au 288
. 12506 161 125 1258 035 73 532 ass 11 158
S820 1211 1625 1456 ns 873 732 55 ES2Y 012
ABSIgn Student 13297 181 1825 1458 s 73 i3 555 EST Y 012
Growth Pereentile
z 6728 1=11 7as 1556 Bs 1073 B3z G55 414 112
using Growth
Interval
sueni> | —sco ]
Find students’ [crest T g
positive residual from s 7
Table. If none positive
SGP=D0, B -
IF{SGP90-=0,90) 13329 2
|FISGPRI==0L30] 10339 50
IF{SGP705=0,70) et Al =
IF{SGPE0>=0,60]
6921 a0
IF{SGP50-=0,50]
IFISGEP40-=0,40] i i
IF{SGP30z=0, 30 12306 2
IFISGERP200=0,20] 9620 50
IFISGPL0>=0,10 o T
Else (¥ 595 %
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