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Introduction 

Goals of the Research 

The research began in 2012 to analyze the stability of student scores in content 

connected test sequences from grade 6 to grade 12.  The big question being explored in this 

study is whether regional data warehouse student performance on previously taken tests 

could predict future performance with a high degree of confidence.  If regional longitudinal 

data correlations between tests justify predictions for similar students, regional data 

warehouses could begin identifying expected future performance of students based upon the 

performance of similar students in the past.   

A second level group of issues for this research includes the identification of the 

assessments that are linked together in predictable sequences or paths.  Asking, are there 

any paths that connect one departmental discipline to another in a highly correlated way?  

Given that historically based projections might be used to identify student future performance 

and set Annual Professional Performance Review (APPR) related targets, can future 

performance be established and projected with a higher rate of successful prediction? 

Factors 

Historically, testing score scales on the English Language Arts and Mathematics testing 

program for grades 3 through 8, and the Regents testing program have not been aligned.   

 The grades 3 to 8 testing scales historically have been based on 400-point testing 

scales, and the related assessments were designed upon the principles of Item 

Response Theory (IRT).   

 The secondary level Regents tests have historically been constructed with a 100-point 

scale and although Regents test questions have a variable range of difficulty and are 

not uniformly aligned with the grade 3 through 8 IRT tests.   

Doing a correlation analysis that explores the stability of scores from the lower to the upper 

testing system required the translation of test scores to a test scale that would allow for 

accurate comparisons. 

Another challenge facing this analysis is the changes that were introduced to the NYS 

testing program since 2009.In 2010, a new standard was set for establishing leveled 

performance for the English Language Arts and Mathematics testing program for grades 3 to 

8.  When the changes were announced in the summer of 2010, the bottom of level 3 was 

equated with “college and career readiness”.  An equivalent “college and career readiness” 

cut-point was identified for the English and Mathematics Regents tests.   

In 2013 the standard based definition changed again with the introduction of the 

Common Core ELA3-8 and Mathematics 3-8 NYS Assessments.  These factors required that 
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an alternate comparable scale to be developed for scores, and all scores had to be adjusted 

to the 2010 or the 2013 standard determined by the test scores being analyzed. 

Benefits of this Research and Related Historical Based Reporting 

If regional historical data can be used to accurately project student future performance, 

a significant benefit will be the potential to lesson unnecessary baseline testing for the 

purposes of setting future performance targets.   

As students transition from grade 8 to the high school grades, there is no simple way 

to establish benchmarks for where students’ starting-points on the major skills in most high 

school courses.  Under pressure to develop “APPR” plans for setting performance targets for 

teachers and students, many schools have developed Fall Baseline Tests that use Regents 

testing questions, relating to the course that they are entering into.  If it can be document that 

historically based projections are accurate, teachers and students can avoid Fall Baseline 

Tests.  The fairest projection of student performance on the NYS assessments is found in the 

performance between similar students who historically scored in the same score range, and 

who are in the same non-status or status groups (Students with Disabilities, English 

Language Learners and Low Income). 

Historically grounded projections, of student performance, could also be used as a 

valuable counseling and instructional tool.  If students are in danger of failing a future course, 

counseling steps can be taken to prepare students for the best outcomes.  Response to 

Intervention (RTI)protocol could be implemented to help the student avoid the worst outcome.  

As major skills are identified in each testing program, these programs are linked to major 

skills in later tests.  Accessing historical data might allow teachers to address specific skill 

opportunities before students’ performance falters. 

Accurate student projections are based upon the use of historical data of similar 

students.  This data is most easily obtained through data collection, via a regional data 

warehouse.  Therefore, the research and analysis conducted by Eastern Suffolk BOCES 

justifies the beginning of a new reporting system based upon the use of regional historical 

data which supports rational planning for students and schools. 
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File Construction and Layout 
 

The continuing regional correlation research conducted in the summer of 2015 had to adjust 

to the challenge of the test refusal movement in 2015 and still provide the basis of validly 

projecting reasonable growth expectations for students based upon prior performance.  The 

regional correlation research had to be extended to document the strong correlations 

between grade 6 and 7 ELA and Math performance with ELA and Mathematics Regents 

performance several years later.  If strong correlations between ELA-7 and Common Core 

English performance could be documented English 7 could be used as a “back-up” to 

English-8 results to project English Regents future performance.  The following research also 

documents strong correlations between Math-6 and Math-7 to Common Core Algebra in two 

to three years later.   

 

The organization of our regional correlation files had to be adjusted to document these longer 

term correlations to recent Common Core Regents Assessments in ELA and Math.  As a 

result, 6 different regional correlation files were constructed to support this research project.  

The first research file contained student records starting with the 2011 ELA-7 exam scores.  

Included on each line of data are the same individual student’s scores in grade 8 through 

grade 11exams with a focus on English and Science assessments.  In order to be included in 

this longitudinal data file, students had to have scores in three or more years of this 

sequence.  The number of student cases included in the complete file used to study English 

and Science correlations was 24,576.  This first file was used to analyze the correlations 

between English tests, most Science tests (with the exception of Physics) and the 

relationship between Global History and U.S. History. 

 

The second research file contained student records starting with the 2012 ELA-7 exam 

scores.  Included on each line of data are the same individual student’s scores in grade 8 

through grade 10 exams in 2015 with a focus on just English assessments in grades 7 and 8 

and grade 10 Global History in 2015.In order to be included in this longitudinal data file, 

students had to have scores in at least one of the two ELA tests and the Global History 

Regents in grade 10.  This longitudinal research file was used to study correlations between 

the ELA7, ELA8 and the Global Regents Assessment in its most recent year (2015). The 

number of student cases in this file was20,055. 

 

The third research file contained student records starting with the 2013Math-6exam scores.  

Included on each line of data are the same individual student’s scores in grades7and 8 in 

2015 with a focus on just Math assessments in grades 6 and 7 culminating in the grade 8 

Common Core Algebra in 2015.In order to be included in this longitudinal data file, students 

had to have scores in at least one of the two Math tests and the 2015 Algebra Regents in 

grade 8.  This research file was used to study correlations between both Math-6, Math-7 and 
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the Algebra Regents Assessment among grade 8 students.  This file was considered 

necessary because most students taking Algebra in grade 8 had a higher profile of 

performance than Algebra in grade 9. The number of student cases in this file was 20,359. 

 

The fourth research file contained student records starting with the 2012Math-6exam scores.  

Included on each line of data are the same individual student’s math scores in grades7and 8 

in 2013 and 2014 along with grade 9 Common Core Algebra or Common Core Geometry 

scores in 2015.  In order to be included in this longitudinal data file, students had to have 

scores in at least one of the three Math6-8 tests and one or both of the Algebra and 

Geometry Regents Assessments in grades 8 or 9.  This research file was used to study two 

correlation “paths”.  The first was between the Math6-8 Assessments and the Algebra 

Regents Assessment.  The other correlation “path” analyzed with this file was the relationship 

between Algebra scores in grade 8 and Geometry scores of the same students in grade 9.  

The number of student cases in this file was16,956. 

 

The fifth research file contained student records starting with the 2012Math-7exam scores.  

Included on each line of data are the same individual student’s math scores in grades8 in 

2013 along with grade 9 Common Core Algebra in 2014 and grade 10 Common Core 

Geometry scores in 2015.  In order to be included in this longitudinal data file, students had to 

have scores in at least one of the two Math7-8 tests and the Algebra test in grade 9 and the 

Geometry Regents score in grades 10.  This research file was considered necessary to study 

the correlations between Algebra and Geometry in grade 9 and 10 when students are thought 

to have a lower profile of performance.  The number of student cases in this file was12,443. 

 

The sixth research file contained student records starting with students who took Chemistry in 

either 2013 or 2014 and then took the Physics Regents Exam in 2015.  This file was 

necessary because the number of students in the first correlation file who took the three or 

four Science exams between grade 8 and 11 and then took Physics was too few to support 

valid correlation analysis and projections based upon historically similar students.  The 

number of student cases in this file was6,902. 
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Test Scores Included in File 1 from 2011-2015 
2011 ELA-7 
2011 Math-7 
2012 ELA-8 
2012 Math-8 
2012 Science-8 
2012 Grade 8 Living Environment Regents 
2012 Grade 8 Earth Science Regents 
2013 Pre CC Grade 9 Integrated Algebra 
2013 Pre CC Grade 9 Geometry 
2013 Grade 9 Living Environment Regents 
2013 Grade 9 Earth Science Regents 
2014 Pre CC Grade 10 Integrated Algebra 
2014 Pre CC Grade 10 Geometry 
2014 Grade 10 Living Environment Regents 
2014 Grade 10 Earth Science Regents 
2014 Grade 10 Chemistry Regents 
2014 Grade 10 Global History Regents 
2014 Grade 10 U.S. History Regents 
2014 Grade 10 English Regents 
2015 Grade 11 Algebra 2 Trigonometry 
2015 Grade 11 Living Environment Regents 
2015 Grade 11 Earth Science Regents 
2015 Grade 11 Chemistry Regents 
2015 Grade 11 Global History Regents 
2015 Grade 11 U.S. History Regents 
2015 Grade 11 English Regents 
 

Test Scores Included in File 2 from 2011-2015 
2012 ELA-7 
2013 ELA-8 
2015 Grade 10 Global History Regents 
 

Test Scores Included in File 3 from 2011-2015 
2012Math-7 
2013 Math-8 
2014 CC Grade 9 Algebra 
2015 CC Grade 10 Geometry 
 

Test Scores Included in File 4 from 2011-2015 
2013 Math-7 
2014 Math-8 
2014 CC Grade 8 Algebra 
2015 CC Grade 9 Geometry 
 

Test Scores Included in File 5 from 2011-2015 
2013 Math-6 
2014 Math-7 
2015 CC Grade 8 Algebra 
 

Test Scores Included in File 1 from 2011-2015 
2013 Grade 10 Chemistry Regents 
2014 Grade 11 Chemistry Regents 
2015 Grade 12Physics Regents 
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Student Demographics and Relevant Control Variables 
NYS Student Identification Number 
School District 
Middle School Name 
High School Name 
Gender 
Ethnicity 
Poverty Status 
LEP Status 
Disability Status 
 

Establishing Common Levels and Scales 
 

The 2010 Shift in ELA3-8 and Math3-8 Performance Levels 
In 2010, after administration of the ELA3-8 and Math3-8 Assessments, NYS announced a 
redefinition of performance levels.  The performance levels “cut-points” were applied to the 
2008 and 2009 scores in the longitudinal data file to calculate student performance levels so 
that the earlier student scores could be compared with later scores.  The 2010 scale score 
ranges applied as performance level definitions to 2008 ELA-7 and Math-7 scores and to 
2009 ELA-8 and Math-8 scores follow. 
 

2009 ELA-7         2009 Math-7 
Level 1 = 470 – 641        Level 1 = 500 – 638 
Level 2 = 642 – 663        Level 2 =639 – 669  
Level 3 = 664 – 697        Level 3 = 670 - 693 
Level 4 = 698 – 790        Level 4 = 694 – 800  
 

2010 ELA-8         2010 Math-8 
Level 1 = 430 – 626        Level 1 = 480 – 638  
Level 2 = 627 – 657        Level 2 =639 – 672  
Level 3 = 658 – 698        Level 3 = 673 – 701  
Level 4 = 699 – 790        Level 4 = 702 - 775 
 

The 2013 Shift in ELA3-8 and Math3-8 Performance Levels 
In 2013, with the introduction of Common Core ELA3-8 and Math3-8 Assessments, NYS 
introduced new performance levels that were not equated with prior performance levels.  In 
support of this research project, a separate multi-year longitudinal Suffolk County file was 
created in August of 2013 that included 2011 grade 6; 2012 grade 7, and 2013 grade 8 scale 
score performance for students on both NYS ELA and Mathematics Assessments.  The 
analysis of the data file found the equivalent scores on the pre-Common Core ELA and Math 
assessments for each of the new Common Core levels.  The analysis was confirmed when 
NYSED released a translation table for translating new scores to old levels which could be 
used for RTI/AIS identification.  The translation table was used to convert Math-7 and Math-8 
from the years 2008 and 2009 to Common Core performance levels.  The translation was 
only necessary in 2013 for Math-7 and Math-8 scores because scores from this year’s 2013 
Math-7 and Math-8 will be scaled to the Common Core levels are used to project Integrated 
Algebra results in grades 8 and 9.   
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The 2015 projections for the English Regents using results from the ELA-8 will use data from 
2012 prior to the introduction of the Common Core standards.  The projections for this year’s 
Global History will be based upon the 2013 Common Core ELA-8 results.  The historical 
correlation analysis to support these grade 10 Global History projections were based upon 
conversion of 2010, 2011 and 2012 ELA-8 scores to their equivalent Common Core 
equivalent scale score and their related leveled percentile scores.  Math-7 and Math-8 scale 
scores in the data file were recoded to equivalent Common Core scale scores and Common 
Core performance levels were calculated.  The 2013 and 2014 ELA-8, Math-7 and Math-8 
scale score ranges and their equivalent scale score ranges on earlier ELA-8, Math-7 and 
Math-8 tests follow. 
 
2013/2014 Common Core Math-7 Scores  Equivalent Pre CC Math-7 Scores 
Level 1 = 133 – 292       Level 1 = 500 – 672 
Level 2 = 294 – 321       Level 2 =673 – 696 
Level 3 = 324 – 346       Level 3 = 697 - 718 
Level 4 = 349 – 390       Level 4 = 719 – 800  
 

2013/2014 Common Core Math-8 Scores  Equivalent Pre CC Math-8 Scores 
Level 1 = 119 – 286       Level 1 = 480 – 668 
Level 2 = 288 – 321       Level 2 =669 – 697 
Level 3 = 323 – 345       Level 3 = 698 – 716 
Level 4 = 349 – 394       Level 4 = 717 - 775 
 
 

2013/2014 Common Core ELA-8 Scores  Equivalent Pre CC ELA-8 Scores 
Level 1 = 100 – 283       Level 1 = 430 – 648 
Level 2 = 284 – 315       Level 2 =649 – 666 
Level 3 = 316 – 342       Level 3 = 667 – 683 
Level 4 = 343 – 417       Level 4 = 684 – 790 
 
 
Calculation of Comparable “Leveled” Scales 
Scale score ranges related to performance levels on the grades 3 to 8 testing system and the 
secondary level Regents tests have different ranges for each level.  A correlation analysis 
that compared movement using the 100-point scale of the Regents tests being compared to 
the 300 or 400 point scales of the earlier tests would distort the significance of relative 
movement within the levels.  In order to correlate results between the two testing systems, 
scores from all tests were converted to a comparable scale.  The scale chosen to convert all 
test scores to a level-based percentile score with 25 points is available in each performance 
level.  The conversion of the Regents performance levels to level percentile score levels is 
based upon the following translation table for Science and Social Studies. 
 

Science and Social Studies Regents Equivalent Level Percentile  
Scale Scores Scale Scores  
Level 1 = 1 – 54       Level 1 = 1 – 24  
Level 2 = 55 – 64       Level 2 =25 – 49 
Level 3 = 65 – 84       Level 3 = 50 – 74 
Level 4 = 85 – 100       Level 4 = 75 - 100 
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When NYS announced the college ready expectations for the English Regents, the 
equivalent to the bottom of level 3 on the new ELA-8 assessment was a score of 75 on the 
English Regents test.  As a result, the conversion of the English Regents performance levels 
to level percentile score levels is based upon the following translation table. 
 

English Regents    Equivalent Level Percentile 
Scale Scores Scale Scores   
Level 1 = 1 – 54       Level 1 = 1 – 24  
Level 2 = 55 – 74       Level 2 =25 – 49 
Level 3 = 75 – 84       Level 3 = 50 – 74 
Level 4 = 85 – 100       Level 4 = 75 - 100 
 
Likewise, the college ready expectation for the Math Regents tests, the equivalent to the 
bottom of level 3 on the new Math-8 assessment was a score of 80 on math Regents test.  
As a result the conversion of all mathematics Regents performance levels to level percentile 
score levels is based upon the following translation table. 
 
 

Math Regents       Equivalent Level Percentile 
Scale Scores       Scale Scores 
Level 1 = 1 – 54       Level 1 = 1 – 24  
Level 2 = 55 – 79       Level 2 =25 – 49 
Level 3 = 80 – 89       Level 3 = 50 – 74 
Level 4 = 90 – 100       Level 4 = 75 - 100 

 
Mathematics Common Core Regents     
Scale Score Ranges for “Sub-Group” Projections from a Prior Math Regents  
1 – 19  
20 - 38 
39 - 54 
55 - 62 
63 - 70 
71 - 79 
80 - 82 
83 – 86 
87 – 89 
90 – 93 
94 – 96 
97 - 100 
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Identifying Correlations – English 
 

After computing leveled Percentile Scale Scores for each of the tests from grade 7 to grade 
12 using the SPSS Modeler, the first step in identifying the degree of correlation between 
English Regents scores in grade 11 and prior tests was an ordinal correlation analysis 
student position within performance levels on the ELA-7 and following English tests.  This 
tabular analysis indicated that student performance levels on following tests were significantly 
aligned with prior performance levels. 
 
Next, a factor analysis was conducted to explore the correlations of student scores on the 
ELA-7 and ELA-8 Assessments and all following Regents Assessments regardless of the 
content.  The initial correlation analysis indicated that degree of correlation between scores 
was largely dependent on the assessments being in the same discipline.  English was highly 
correlated from the ELA-7, through the ELA-8 (ELA-7 to ELA-8 r = .792 to the English 
Regents (ELA-8 to English Regents in grade 11 r = .686).  Correlations between 
assessments in different disciplines (English to Math, Math to Science) were significant, but 
lower (r coefficients ranging from .4 to .55).   

 
 
There was one exception to this rule.  The correlations between English and Social Studies 
assessments were very strong.  These assessments were judged to be correlated because 
they test many of the same cognitive skills despite the additional focus on content knowledge 
in the Social Studies tests.  The correlation between ELA-8 and the grade 10 Global History 
Regents was .692.  The Global History Regents in grade 10 was also strongly correlated with 
the grade 11 English Regents (.738).  Based upon this information the next step in the 
analysis was a Factor Analysis to explore the strength of the relationship between students 
taking just the ELA-8 and the grade 11 English Regents, followed by a similar analysis of 
ELA-8 and grade 10 Global History Regents scores.  There were 3,096 students who took 
the ELA-8 in 2012 and the Common Core English Regents 3 years later in grade 11.  The 
projections of Global History scores were done with ELA8 scores converted to ELA-8 
Common Core scale and leveled percentile scores based upon the translation table on page 
7 above.   
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Factor Analysis – ELA-8 to English Regents Common Core 

 

Factor Analysis – ELA-7 to English Regents Common Core 
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Factor Analysis – ELA-8 (Common Core) to Global History Regents 

 
 

Factor Analysis – ELA-7(Common Core) to Global History Regents 
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Factor Analysis –Global History Regents to Common Core English Regents 

 
Factor Analysis –Global History Regents to U.S. History Regents 
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Partial Correlation Analysis – English  

Although the initial analysis of the relationship between ELA-8 and English-11 scores 
indicated that they were strongly related, we wanted to ensure that this relationship held true 
for students with special statuses.  A partial correlation analysis was done to evaluate the 
strength of the relatedness of English scores among Students with Disabilities (SWD), 
Limited English Proficient (LEP) students and low-income students.  The following SPSS 
analysis tables indicates that the relationship between the ELA-8 and following Global History 
and English-11 scores is quite strong for all status groups.   There were 2,039 disabled 
students who took both the ELA-8 and the Common Core English Regents in grade 11. 
There were 437 LEP students who took both the ELA-8 and the grade 11 Common Core 
English Regents three years later.  There were 4,580 low-income students who took the ELA-
8 in 2012 and the Common Core English Regents in grade 11 in 2015.  For the purposes of 
this analysis we have converted 2012 ELA-8 scores to their Common Core equivalent scores 
using the translation table published by the NYSED in 2013. 
 
A comparable partial correlation analysis was conducted on the scores of students who took 
both the ELA-7 Assessment in 2011 and the new Common Core English Regents in 2015.  
There were 368 ELL students who took both of these tests.  There were 1,994 students with 
disabilities who took the 2015 Common after taking the ELA-7four years earlier.  There were 
4,369 low income students who took both the ELA7 Assessment and the new English 
Common Core Regents in 2015. 
 

ELA-8 to the Grade 11 Common Core English Regents among Students with 

Disabilities 

  



      Eastern Suffolk BOCES, Student Data Services Page 16 
                   Regional Correlation Analysis & Research 

 

ELA-8 to the Grade 11 Common Core English Regents among English Language 

Learners 

 
ELA-8 to the Grade 11 Common Core English Regents among Low Income Students 
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ELA-7 to the Grade 11 Common Core English Regents - Students with Disabilities 

 

ELA-7 to the Grade 11 Common Core English Regents –English Language Learners 
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ELA-7 to the Grade 11Common English Regents among Low Income Students 

 

ELA-8 to Grade 10 Global History Regents among Students with Disabilities 
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ELA-8 to the Grade 10 Global History Regents among 
English Language Learners 
The partial correlations of ELA-8 and Grade 10 Global History Regents scores indicate that 

the correlations between the tests are not as strong for English Language Learners. 

 
ELA-8 to the Grade 10 Global History Regents among Low-Income Students 
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ELA-7 to Grade 10 Global History Regents among Students with Disabilities 

 
 
ELA-7 to the Grade 10 Global History Regents among 
English Language Learners 
The partial correlations of ELA-7 and Grade 10 Global History Regents scores indicate that 

the correlations between the tests are not as strong for English Language Learners. 
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ELA-7 to the Grade 10 Global History Regents among Low-Income Students 

 

Grade 10 Global History Regents and Common Core English Regents Correlations 

among Students with Disabilities 
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Grade 10 Global History Regents and Common Core English Regents Correlations 
among English Language Learners 
The partial correlations of Grade 10 Global History Regents and Grade 11 Common English 

Regents scores indicate that the correlations between the tests are not as strong for English 

Language Learners. 

 
 

Grade 10 Global History and Common Core English Regents Correlations among 

Low Income Students 
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Grade 10 Global History Regents and U.S, History Regents Correlations among 

Students with Disabilities 

 
Grade 10 Global History Regents and U.S, History Regents Correlations among 
English Language Learners 
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Grade 10 Global History and U.S, History Regents Correlations among 

Low Income Students 
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Predictive Analytic Tests/Processes-English and Social Studies 
 

Rule Induction Tests 
SPSS Modeler provides a series of predictive analytic tests that allow users to create 
prediction models based upon sequenced data that is strongly correlated.  These predictive 
analytic tests apply rules that are appropriate for nominal, ordinal or interval data.  Because 
our dependent or target variables in our study are the leveled percentile outcomes on specific 
Regents tests (English and Global History), the Rule Induction Test used to develop 
predictions based upon ELA-7 and ELA-8 data was the Neural Net.  The first image below is 
the data stream test for the prediction of English grade 11 P-scores from prior ELA-7, ELA-8 
and Global History P-scores as well as IEP, LEP and disability statuses.  The following 
Modeler Neural Net Chart indicates the relative prediction significance of ELA-7, ELA-8 and 
Global P-Scores, LEP status, disability status and low income status in the prediction of 
grade 11 English scores (p-scores).  The top three paths or correlation lines below indicate 
the strong relationship between the ELA-7 to ELA8 and the Common Core English Regents.  
The bottom path displays the strong relationship of Global History scores in grade 10 to 
Common Core English Regents scores in grade 11.  The successful prediction of English 
Regents scores is disproportionately based upon prior ELA and Global scores, but ELL and 
Disability status play a significant role. 
 
ELA-7 to ELA-8 and ELA-7 and ELA-8 to the Common Core Grade 11 English Regents 

and the Global Regents to the English Regents 
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ELA-7to ELA-8 
The Modeler Neural Net Chart below indicates the relative significance of ELA-7 P-Scores, 
SWD status, LEP status, and Low Income status in the prediction of ELA-8 scores (p-scores).  
The successful prediction of ELA-8 scores is based upon the strong correlation with prior 
ELA-7 scores. 
 

 

ELA-7to Common Core English Regents 
The Modeler Neural Net Chart below follows the strong relative significance of ELA-7 P-
Scoresin the prediction of grade 11 Common Core English Regents scores (p-scores).   
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ELA-8to Common Core English Regents 
The Modeler Neural Net Chart below indicates the relative significance of ELA-8 P-Scores, 
SWD status, LEP status, and Low Income status in the prediction of Common Core English 
Regents scores (p-scores).  The successful prediction of Common Core English Regents 
scores three years later is based upon the strong correlation with prior ELA-8 scores. 

 

ELA-7to Grade 10 Global History Regents 
The Modeler Neural Net Chart below indicates the relative significance of ELA-7 P-Scores in 
the prediction of grade 10 Global History scores (p-scores).   
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ELA-8to Grade 10 Global History Regents 
The Modeler Neural Net Chart below indicates the relative significance of ELA-8 P-Scores in 
the prediction of grade 10 Global History scores (p-scores).  It is notable that the significance 
of the ELA-8 to Global History scores is slightly greater than the ELA-8 impact on English 11 
scores a year later. 

 
 

Grade 10 Global History Regents to Grade 11 English Regents 
The next Modeler Neural Net Chart shows the relative role of Global History P-scores, SWD 
status, LEP status, and Low Income status in the prediction of grade 11 Common Core 
English Regents P-scores in 2015.  The successful prediction of English Regents scores is 
also possible with the strong correlation with Global History-10 scores. 
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Grade 10 Global History Regents to Grade 11 U.S. History Regents 
The next Modeler Neural Net Chart shows the relative role of grade 10 Global History P-
scores, SWD status, LEP status, and Low Income status in the prediction of grade 11U.S. 
History P-scores.  The successful prediction of U.S. History Regents scores is based 
primarily on the strong correlation with U.S. History scores. 
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Establish Rule Sets for English Projections 
The SPSS Modeler includes a series of predictive analytic statistical models that allow the 
setting of rule sets or conditions for the determination of a successful prediction.  The C5.0 
model is one of the models used in rule setting for evaluation of predictions.  It simplifies the 
complexity of the data by identifying target cases that do not meet the pre-established rules.  
Sub-levels were introduced into the predictive model so that future scores would be predicted 
based upon the scores of students in short score ranges separately for non-status students, 
Students with Disabilities, Limited English Proficiency students/English Language Learners 
and Low Income students.  Two related sets of predictions were generated to set high and 
low predictions with different rates of confidence.   
 
The following two rules were used for the “high-end” predictions of English, Global History 
and U.S. History Regents results from prior ELA-8 or Global History scores.  Rule 1 applies to 
each sub-level group and each status group including students with disabilities, English 
Language Learners and Low Income students.  Rule 2 = Projections will not be supported 
unless at least 100 students or more connect the two tests for any status group.  The 
prediction is essentially determined at the top end of the predictive range by the mean 
average performance of students in prior performance sub-levels on the ELA-7, ELA-8 or 
Global History Assessments.   
 
The following three rules were used for the “low-end” predictions of English, Global History 
and U.S. History Regents results from prior ELA-8 or Global History scores.  Rule 1 = 80% or 
more of all target cases should be equal to above the minimum projection for all sublevel 
groups based upon prior scores.  Rule 2 = Rule 1, applies to each sub-level group and each 
status group including students with disabilities, English Language Learners and Low Income 
students.  Rule 3 = Projections will not be supported unless at least 100 students or more 
connect the two tests for any status group.  The “low-end” projections are calculated by 
expanding the confidence interval to ensure that the target of 80% successful prediction for 
each short score range from the prior test.  If there were fewer than 20 students in any sub-
level group from the prior test, the generated projection was suppressed in the projection 
tables to ensure that projections were based upon representative clusters of students.  If 
insufficient numbers of higher performing English Language Learner (ELL) students took the 
ELA-7 and ELA-8 and the Common Core English Regents in grade 11 no projections could 
be done for ELL students who scored above in most score sub-levels on the ELA-7 or ELA-8. 
 

Generating Projections 
Using the rule sets described above the projections below were exported into Excel.  The first 
projections are from ELA-7and ELA-8 sub-levels to the Global History Regents English 
Regents.  The following projection tables are from the ELA-7 and ELA-8 to the Common Core 
English Regents in 2015.  The next table is the projection from the Global History Regents in 
grade 10 to the Common Core English Regents in grade 11, followed by the projections to 
the U.S. History Regents from the Global Regents.  The English Regents scores have been 
converted to equivalent scale scores for use as projections for similar students.  Once the 
high and low projections were generated a mid-point projection was added in order to give 
the end-user a range from low to high to establish student performance targets. 
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Testing Projections 
After the projections were written to the regional longitudinal data file for all students who took 
the ELA-7, ELA-8 and the following Global History and English Regents, the most 
conservative “low-end” projections were validated with a series of tables in the SPSS Modeler 
that identified successful predictions and unsuccessful predictions.  In each of the tables 
below, the counts and percentages in the “yes” column identifies the rate of that actual 
student outcomes on the target test were at or above the projection for the relevant sub-level 
group.  The projections are validated when the successful prediction rate is 80% or higher for 
every sub-group with a projection. 
Test of ELA-7 to Non Common Core English Regents Projections 
Non-Status Students 

 
Test of ELA-7 to Non Common Core English Regents Projections 
Students with Disabilities 
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Test of ELA-7 to Non Common Core English Regents Projections 
English Language Learners 

 
 
Test of ELA-7 to Non Common Core English Regents Projections 
Low Income Students 
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Test of ELA-7 to Common Core English Regents Projections 
Non-Status Students 

 
Test of ELA-7 to Common Core English Regents Projections 
Students with Disabilities 
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Test of ELA-7 to Common Core English Regents Projections 
English Language Learners 

 
Test of ELA-7 to Common Core English Regents Projections 
Low Income Students 
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Test of ELA-8 to Non Common Core English Regents Projections 
Non-Status Students 

 
 
Test of ELA-8 to Non Common Core English Regents Projections 
Students with Disabilities 
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Test of ELA-8 to Non Common Core English Regents Projections 
English Language Learners 

 
Test of ELA-8 to Non Common Core English Regents Projections 
Low Income Students 
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Test of ELA-8 to Common Core English Regents Projections 
Non-Status Students 

 
Test of ELA-8 to Common Core English Regents Projections 
Students with Disabilities 
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Test of ELA-8 to Common Core English Regents Projections 
English Language Learners 

 
Test of ELA-8 to Common Core English Regents Projections 
Low Income Students 
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Test of ELA-7 to Global History Regents Projections 
Non-Status Students 

 
 
Test of ELA-7 to Global History Regents Projections 
Students with Disabilities 
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Test of ELA-7 to Global History Regents Projections 
English Language Learners 

 
 
Test of ELA-8 to Global History Regents Projections 
Low Income Students 
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Test of ELA-8 to Global History Regents Projections 
Non-Status Students 

 
 
Test of ELA-8 to Global History Regents Projections 
Students with Disabilities 
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Test of ELA-8 to Global History Regents Projections 
English Language Learners 

 
 
Test of ELA-8 to Global History Regents Projections 
Low Income Students 

 
  



      Eastern Suffolk BOCES, Student Data Services Page 43 
                   Regional Correlation Analysis & Research 

 

Test of Global History Regents to Common Core English Projections 
Non-Status Students 

 
 
Test of Global History Regents to Common Core English Projections 
Students with Disabilities 

 



      Eastern Suffolk BOCES, Student Data Services Page 44 
                   Regional Correlation Analysis & Research 

 

 
Test of Global History Regents to Common Core English Projections 
English Language Learners 

 
 
Test of Global History Regents to Common Core English Projections 
Low Income Students 
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Test of Global History Regents to United States History Projections 
Non-Status Students 

 
 
Test of Global History Regents to United States History Projections 
Students with Disabilities 
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Test of Global History Regents to United States History Projections 
English Language Learners 

 
Test of Global History Regents to United States History Projections 
Low Income Students 
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Identifying Correlations – Science 
 

After computing leveled Percentile Scale Scores for each of the science tests from grade 8 to 
grade 12 using the SPSS Modeler, the next step in identifying the degree of correlation 
between the Science 8 test results and following Living Environment and Earth Science 
Regents scores in grades9 and 10 was an ordinal correlation analysis of student position 
within performance levels on student performance on the first and following tests.  A similar 
analysis was conducted on the connection between sub-level performance on grade 9 and 10 
Earth Science and Living Environment Regents for students who went on to the grade 11 
Chemistry Regents.  This tabular analysis indicated that student performance levels on 
following tests were significantly aligned with prior performance levels.   
 

The cross-tabular analysis of the connections between Science-8, Living Environment, Earth 
Science, Chemistry and Physics indicates that there are many different paths that students 
take through these science courses.  Nearly a third of students are advanced placed into 
grade 8 Earth Science or grade 8 Living Environment.  Although most students take the 
Science-8, advanced placed students generally do not.  Approximately half of Suffolk Country 
district sequence students through Earth Science first, then Living Environment with many 
students going on to Chemistry and a much smaller number continuing to Physics.  
Additionally, nearly half of Suffolk County districts begin their Science Regents sequence with 
Living Environment followed by Earth Science, then Chemistry and Physics.  Nine different 
paths through Science courses from grade 8 to grade 12 were identified and each of these 
paths have an impact on the correlation of scores and generate different projections for future 
performance.  The analysis indicates that the most important factor in projecting future 
performance on any of the Science Regents tests is the Regents test that immediately 
preceded the current Regents. 
 

Factor Analysis – Science-8 to Earth Science 
Next, a factor analysis was conducted to explore the correlations of student scores on the 
Science-8assessments and both the following Earth Science and Living Environment 
Regents.  The following correlation analysis indicated that Science-8 scores are highly 
correlated with Earth Science scores.  There were 3,958 students who took the 2012 
Science-8 Assessment followed by the 2013 Earth Science Regents in grade 9. 
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Factor Analysis – Science-8 to Living Environment 
The following correlation analysis indicated that Science-8 scores are also highly correlated 
with Living Environment scores.  There were 4,782 students who took the 2012 Science-8 
Assessment followed by the 2013 Living Environment Regents in grade 9. 

 
Factor Analysis – Earth Science to Living Environment 
The following correlation analysis indicated that Living Environment and Earth Science 
scores are highly correlated.  There were 6,038 students who took the Earth Science 
Regents in grade 9 in 2013 followed by the Living Environment in grade 10.  The level of 
correlation is high for both paths.  
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Factor Analysis – Living Environment to Earth Science 
Living Environment performance is also highly correlated with Earth Science performance 
when it is taken first.  There were 3,598 students took the 2013 Living Environment Regents 
test in grade 9 followed by the Earth Science Regents in grade 10.   

 
 
Factor Analysis – Living Environment to Chemistry 

Living Environment and Earth Science are both correlated highly with Chemistry. 3,770 
Suffolk County students as took Living Environment in grade 10 in 2014 followed by 
Chemistry in grade 11. 
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Factor Analysis – Earth Science to Chemistry 

Smaller, although a significant number of students took the Earth Science just before the 
Chemistry Regents.  1,896 students took Earth Science in grade 9 followed by Chemistry in 
grade 10.  Fewer students took Earth Science in grade 10 followed by Chemistry in grade 11.  
Presented below are the grade 9 Earth Science to grade 10 Chemistry correlation matrix.   

 
Factor Analysis –Chemistry to Physics 
Fewer students went on to take Physics after taking Chemistry.  A new file was used to 
identify students who took Physics in 2015 who had taken Chemistry in the prior two years.  
There were 6,902 students took Chemistry in grade 10 or 11 followed by Physics in 2015.  
Correlations between the two tests are strong.  Below is the grade correlation matrix for 
Chemistry followed by Physics. 
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Partial Correlation Analysis –  
Science-8, Earth Science, Living Environment, Chemistry and Physics 
 
Although the initial analysis of the relationship between Science tests indicated that they were 
strongly related, the next step was to test this relationship among students with special 
statuses.  A partial correlation analysis was done to evaluate the strength of the relatedness 
of Science scores among Students with Disabilities (SWD), Limited English Proficient 
students/English language Learners (LEP/ELL) and Low Income students.  The following 
SPSS Modeler analysis tables indicate that the relationship between the Science-8 and 
following Earth Science scores is quite strong for all status groups.   There were 1,011 
disabled students who took both the Science-8 and the Earth Science Regents in grade 9. 
There were 205 English Language Learners who took both the Science-8 and the grade 9 
Earth Science Regents.  There were 2,481 low-income students who took the Science-8 in 
2010 and the Earth Science Regents in grade 9.   The following partial correlation matrix 
tables indicate that the correlation between these two tests holds for all status groups.   
 
Science-8 to the Grade 9 Earth Science Regents among  
Students with Disabilities 
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Science-8 to the Grade 9 Earth Science Regents among  
English Language Learners 

 
Science-8 to the Grade 9 Earth Science Regents among  

Low Income Students 
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Science-8 to the Grade 9 Living Environment Regents among 
Students with Disabilities 
The following SPSS Modeler analysis tables indicate that the relationship between the 
Science-8 and following Living Environment scores is quite strong for all status groups.   
There were 978 disabled students who took both the Science-8 and the Living Environment 
Regents in grade 9. There were 229 English Language Learners who took both the Science-
8 and the grade 9 Living Environment Regents.  There were 2,243 low-income students who 
took the Science-8 in 2010 and the Living Environment Regents in grade 9.   The following 
partial correlation matrix tables indicate that the correlation between these two tests holds for 
all status groups and are stronger than the correlations between Science-8 and Living 
Environment Regents for these status groups.   
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Science-8 to the Grade 9 Living Environment Regents among  

English Language Learners 

 
Science-8 to the Grade 9 Living Environment Regents among 
Low Income Students 
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Grade 9 Earth Science to Grade 10 Living Environment Regents among  

Students with Disabilities 

The following SPSS Modeler analysis tables indicate that the relationship between the grade 
9 Earth Science and following Living Environment scores is quite strong for all status groups.   
There were 935 disabled students who took both the grade 9 Earth Science and the Living 
Environment Regents in grade 10. There were 201English Language Learners who took both 
the Earth Science in grade 9 and the grade 10 Living Environment Regents.  There were 
2,161 low-income students who took the Earth Science Regents in grade 9 and the Living 
Environment Regents in grade 10.   The following partial correlation matrix tables indicate 
that the correlation between these two tests holds for all status groups.   

 
 
 
 

  



      Eastern Suffolk BOCES, Student Data Services Page 56 
                   Regional Correlation Analysis & Research 

 

Grade 9 Earth Science to Grade 10 Living Environment Regents among  

English Language Learners 

 
Grade 9 Earth Science to Grade 10 Living Environment Regents among  

Low Income Students 
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Grade 9 Living Environment to Grade 10 Earth Science Regents among  
Students with Disabilities 
The following SPSS Modeler analysis tables indicate that the relationship between the grade 
9 Living Environment and following Earth Science scores is quite strong for all status groups.   
There were 713 disabled students who took both the grade 9 Living Environment Regents 
and the Earth Science Regents in grade 10. There were 162 English Language Learners who 
took both the Living Environment Regents in grade 9 and the grade 10 Earth Science 
Regents.  There were 1,557 low-income students who took the Living Environment Regents 
in grade 9 and the Earth Science Regents in grade 10.   The following partial correlation 
matrix tables indicate that the correlation between these two tests holds for all status groups.   
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Grade 9 Living Environment to Grade 10 Earth Science Regents among  

English Language Learners 

 
Grade 9 Living Environment to Grade 10 Earth Science Regents among  

Low Income Students 
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Grade 10 Living Environment to Grade 11 Chemistry Regents among  
Students with Disabilities 

The following SPSS Modeler analysis tables indicate that the relationship between the grade 
10 Living Environment and following Chemistry scores is strong for all status groups, except 
for English Language Learners because of insufficient numbers of ELL students taking both 
tests.  Overall, the correlations for subgroups are not as strong as the correlations between 
Living Environment and Earth Science.   There were 268 disabled students who took both the 
grade 10 Living Environment Regents and the Chemistry Regents in grade 11. There were 
80English Language Learners students who took both the Living Environment Regents in 
grade 10 and the grade 11Chemistry Regents.  There were 1,166 low-income students who 
took the Living Environment Regents in grade 10 and the Chemistry Regents in grade 11.   
Because of the minimal numbers of English Language Learners taking both tests projections 
were only possible for two sub-level populations.  The following partial correlation matrix 
tables indicate that the correlation between these two tests holds for all status groups.   
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Grade 10 Living Environment to Grade 11 Chemistry Regents among  

English Language Learners 

 
Grade 10 Living Environment to Grade 11 Chemistry Regents among  

Low Income Students 
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Grade 10 Earth Science to Grade 11 Chemistry Regents among  

Students with Disabilities 

There were 137 disabled students who took both the grade 10 Living Environment Regents 
and the Chemistry Regents in grade 11. There were only 49English Language Learners who 
took both the Earth Science Regents in grade 10 and the grade 11 Chemistry Regents.  
Because of the small number of ELL students taking both tests projections for ELL students 
going from Earth Science to Chemistry are not possible.  There were 697 low-income 
students who took the Earth Science Regents in grade 10 and the Chemistry Regents in 
grade 11.   The following partial correlation matrix tables indicate that the correlation between 
these two tests holds for all status groups. 

 
Grade 10 Earth Science to Grade 11 Chemistry Regents among  

Low Income Students 
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Grade 10 and 11 Chemistry to Grade 11 and 12 Physics Regents among  

Students with Disabilities 

There were 116 disabled students who took both the grade 10 or 11 Chemistry Regents 
followed by the Physics Regents in 2014. There were only 16English Language Learners 
students who took both the Chemistry Regents followed by the Physics Regents.  As a result 
of these low numbers of English Language Learners taking these two tests projections 
cannot be done for this status group for Physics.  There were 1,181 low-income students who 
took the Chemistry Regents followed by the Physics Regents.   The following partial 
correlation matrix tables indicate that the correlation between these two tests holds for 
Students with Disabilities and Low Income status groups. 
Grade 10 and 11 Chemistry to Grade 11 and 12 Physics Regents among  
Students with Disabilities 

 
Grade 10 and 11 Chemistry to Grade 11 and 12 Physics Regents among  
Low Income Students  
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Predictive Analytic Tests/Processes-Science 
 

Rule Induction Tests 
Just as the Rule Induction tests were used to generate projections for the English, Global 
History and United State History Regents, the SPSS Modeler was also used to create 
prediction models for each of the Science paths from grade 8 to graduation.  Due to the 
dependent or target variables in the study are the leveled percentile outcomes on specific 
Regents tests (Living Environment, Earth Science Chemistry and Physics), the Rule 
Induction Test used to develop predictions based upon prior Science-tests was the Neural 
Net.  The first image below is the data stream test for the prediction of a series of Science 
Regents scores in the four most common paths through Science starting with Science-8, 
Living Environment-9, or Earth Science-8 and progressing through several science Regents 
tests to Physics.  The following Modeler Neural Net Chart indicates the relative prediction 
significance of the prior science P-Scores for Students with Disabilities, English Language 
Learners and Low Income status in the prediction of each of the following science Regents 
tests.  The successful projection of each of the science Regents scores is disproportionately 
based upon the prior science test score; however Students with Disabilities status, English 
Language Learners status play a significant role. 
 

Modeler Science Data Stream and Paths through Secondary Science 
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Science-8 to Grade 9 Earth Science Regents 
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Science-8 to Grade 9 Living Environment Regents 

 
 
Earth Science to Grade 10 Living Environment Regents 
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Earth Science to Grade 11 Chemistry Regents 

 
 
Living Environment to Grade 10 Earth Science Regents 
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Living Environment to Grade 11 Chemistry Regents 

 
 
Chemistry to Grade 11 and 12 Physics Regents 
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Establish Rule Sets for Earth Science, Living Environment, Chemistry and 
Physics Projections 
 
The SPSS Modeler’s C5.0 model is one of the models used in rule setting for evaluation of 
predictions.  It simplifies the complexity of the data by identifying target cases that do not 
meet the pre-established rules.  Sub-levels were introduced into the predictive model so that 
future scores would be predicted based upon the scores of students in short score ranges 
separately for non-status students, Students with Disabilities, Limited English Proficiency 
students/English Language Learners and Low Income students.  Two related sets of 
predictions were generated to set high and low predictions with different rates of confidence.   
 
The same two rules were used for the “high-end” predictions of science Regents scores as 
were used for Global History, U.S. History and English Regents scores.  Rule 1 = Rule 1, 
applies to each sub-level group and each status group including students with disabilities, 
English Language Learners and Low Income students.  Projections will not be supported 
unless at least 100 students or more connect the two tests for any status group.  The 
prediction is essentially determined at the top end of the predictive range by the mean 
average performance of students in prior performance sub-levels on the ELA-8 or Global 
History Assessments. 
 
The rules used for the conservative “low-end” projections of science Regents results from 
prior science scores follow.  Rule 2 = 80% or more of all target cases should be equal to 
above the minimum projection for all sublevel groups based upon prior scores.  Rule 2 
applies to each sub-level group and each status group including Students with Disabilities, 
English Language Learners and Low Income students.  Projections will not be supported 
unless at least 100 students or more connect the two tests for any status group.  The “low-
end” projections are calculated by expanding the confidence interval to ensure that the target 
of 80% successful prediction for each short score range from the prior test.  If there were 
fewer than 10 students in any sub-level group from the prior test, the generated projection 
was suppressed in the projection tables to ensure that projections were based upon 
representative clusters of students.   
 

Generating Projections 
Using the rule sets described, the projections below were exported into Excel.  The first 
projections are for Earth Science from either prior Science-8 or Living Environment scores.  
The Earth Science Regents projections scores have been converted to equivalent scale 
scores for use as projections for similar students.  Once the high and low projections were 
generated a mid-point projection was added in order to give the end-user a range from low to 
high to establish student performance targets. 
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Testing Projections 
After the projections were written to the regional longitudinal data file for all students who took 
the Science-8, Living Environment, Earth Science or Chemistry Regents and a following 
science Regents, the most conservative “low-end” projections were validated with a series of 
tables in the SPSS Modeler that identified successful predictions and unsuccessful 
predictions.  In each of the tables below the counts and percentages in the “yes” column 
identifies the rate of that actual student outcomes on the target test were at or above the 
projection for the relevant sub-level group.  The projections are validated when the successful 
prediction rate is 80% or higher for every sub-group with a projection. 
 
Test of Science-8 to Earth Science Regents Projections 
Non-Status Students 
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Test of Science-8 to Earth Science Regents Projections 
Students with Disabilities 

 
Test of Science-8 to Earth Science Regents Projections 
English Language Learners 

 
 
 



      Eastern Suffolk BOCES, Student Data Services Page 71 
                   Regional Correlation Analysis & Research 

 

Test of Science-8 to Earth Science Regents Projections 
Low Income Students 

 
 
Test of Living Environment to Earth Science Regents Projections 
Non-Status Students 
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Test of Living Environment to Earth Science Regents Projections 
Students with Disabilities 

 
 
Test of Living Environment to Earth Science Regents Projections 
English Language Learners 
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Test of Living Environment to Earth Science Regents Projections 
Low Income Students 

 
Test of Science-8 to Living Environment Regents Projections 
Non-Status Students 
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Test of Science-8 to Living Environment Regents Projections 
Students with Disabilities 

 
 
Test of Science-8 to Living Environment Regents Projections 
English language Learners 
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Test of Science-8 to Living Environment Regents Projections 
Low Income Students 

 
Test of Earth Science to Living Environment Regents Projections 
Non-Status Students 
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Test of Earth Science to Living Environment Regents Projections 
Students with Disabilities 

 
 
Test of Earth Science to Living Environment Regents Projections 
English Language Learners 
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Test of Earth Science to Living Environment Regents Projections 
Low Income Students 
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Test of Earth Science to Chemistry Regents Projections 
Non-Status Students 

 
 
Test of Earth Science to Chemistry Regents Projections 
Students with Disabilities 
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Test of Earth Science to Chemistry Regents Projections 
Low Income Students 

 
 

Test of Living Environment to Chemistry Regents Projections 
Non-Status Students 
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Test of Living Environment to Chemistry Regents Projections 
Students with Disabilities 

 
 
Test of Living Environment to Chemistry Regents Projections 
English Language Learner 

 
Test of Living Environment to Chemistry Regents Projections 
Low Income Students 
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Test of Chemistry to Physics Regents Projections 
Non-Status Students 

 
Test of Chemistry to Physics Regents Projections 
Students with Disabilities 

 
Test of Chemistry to Physics Regents Projections 
Low Income Students 
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Identifying Correlations – Math 
 
The analysis of Math-7 and Math-8 score correlations with the three mathematics Regents 
test scores found a one dimensional path through the secondary mathematics tests and 
courses.  This year (2015) that changed as the new Common Core Algebra replaced 
Integrated Algebra and Common Core Geometry was introduced and taken by some 
students.  Many students are now advance placed in Algebra in grade 8.  A factor analysis 
was conducted to explore the correlations of student scores on the Math-6 and Math-7 
Assessments with the following advanced placed grade Algebra students in grade 8.  An 
additional factor analysis was done exploring the relationship between performance of 
students who went from Math-8 to Common Core Algebra in grade 9.  The factor analysis 
correlation matrixes document the high degree of correlation between these tests.  An 
additional analysis documented the correlation in scores between students who took the 
Common Core Algebra and the new Common Core Geometry.  The factor analysis continues 
with the correlation matrix on the connection between pre Common Core Geometry scores 
and Algebra-2 Trigonometry scores. 
 
Math-6, Math-7 and Math-8 were highly correlated (Math6 to Math7 r = .81 and Math7 to 
Math8 r = .73).  The correlations had to be done with Common Core levels for Math-8 
students who are going on to Algebra which applies to most of grade 9 this year.  The 
correlation between Math-6 and Math-7 to Algebra was strong (r =.67 for Math-6 and r = 69 
for Math-7 to Algebra8), the correlation between Math-8 to Integrated Algebra was nearly as 
strong (r =.64).  The correlation between Common Core Algebra and Geometry was no quite 
as strong (r=.61).  Although the correlation and the numbers of students connecting 
Geometry to Algebra-2 is lower, the correlation is still strong (r=.61).  The correlation matrixes 
for each of the connected test scores follow below, starting with Math-6 and Algebra in grade 
8. 
Factor Analysis –Math-6 to the Grade 8 Common Core Algebra Regents 
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Factor Analysis –Math-7 to the Grade 8 Common Core Algebra Regents 

 

Factor Analysis –Math-7 Common Core Scores to the Common Core Algebra Regents 
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Factor Analysis –Math-8 Common Core Scores to the Common Core Algebra Regents 

 
Factor Analysis –Common Core Algebra Scores to the Common Core Geometry 

Regents 
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Factor Analysis –Geometry Scores to the Algebra 2 - Trigonometry Regents 
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Partial Correlation Analysis – Mathematics 

Although the factor analysis of the relationship between all of the math courses indicated that 
they were strongly related, to ensure that this relationship held true for students with special 
statuses.  A partial correlation analysis was conducted to evaluate the strength of the 
relatedness of mathematics scores among Students with Disabilities, Limited English 
Proficient students/English Language Learners and Low Income students.  The following 
SPSS Modeler analysis tables indicate that the relationship between the Math-6 and Math-7 
and the following Common Core Algebra in grade 8 scores is quite strong for all status 
groups.   There were 260 disabled students who took both the Math-7and 346 disabled 
students who took the Math-6 followed by the Common Core Algebra Regents in grade 8 
(2015). There were 57 English Language learners who took the Math-7 and 44 English 
Language Learners who took the Math-6 followed by the grade 8Algebra Regents.  There 
were 1,296 low-income students who took the Math-7 in 2014 and 1,560 low income students 
who took the Math-6 (2013) followed by the Common Core Algebra Regents in grade 8 in 
2015. 
 
There were 334disabled students who took both the Math-8 and the Algebra Regents in 
grade 9. There were 298English Language learners who took both the Math-8 and the grade 
9 Algebra Regents.  There were 2,346low-income students who took the Math-8 in 2014 and 
the Common Core Algebra Regents in grade 9 in 2015.  These correlations also connect 
Math-7 to Algebra performance two years later for disabled students for 841 disabled 
students, 268 English Language Learners and 2,257 low income students.  
 
Math-6 and Grade 8 Common Core Algebra Regents Correlations among  
Students with Disabilities 
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Math-6 and Grade 8 Common Core Algebra Regents Correlations among  
English Language Learners 

 
Math-6 and Grade 8 Common Core Algebra Regents Correlations among 
Low Income Students 
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Math-7 and Grade 8 Common Core Algebra Regents Correlations among  
Students with Disabilities 

 
 
Math-7 and Grade 8 Common Core Algebra Regents Correlations among  
English Language Learners 
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Math-7 and Grade 8 Common Core Algebra Regents Correlations among 
Low Income Students 

 
Common Core Math-7 and Grade 9 Common Core Algebra Regents Correlations 
among Students with Disabilities 
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Common Core Math-7 and Grade 9 Common Core Algebra Regents Correlations 
among English language Learners 

 
Common Core Math-7 and Grade 9 Common Core Algebra Regents Correlations 
among Low Income Students 
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Common Core Math-8 and Common Core Algebra Regents Correlations among  
Students with Disabilities 

 
Common Core Math-8 and Integrated Algebra Regents Correlations among 
English language Learners 
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Common Core Math-8 and Integrated Algebra Regents Correlations among 
Low Income Students 

 
Common Core Algebra Regents and Common Core Geometry Correlations among  
Students with Disabilities 
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Common Core Algebra Regents and Common Core Geometry Correlations among  
English Language Learners 

 
 
Common Core Algebra Regents and Common Core Geometry Correlations among  
Low Income Students 
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Non Common Core Geometry and Non Common Core Algebra 2 – Trigonometry 
Correlations among Students with Disabilities 

 
Non Common Core Geometry and Non Common Core Algebra 2 – Trigonometry 
Correlations among English Language Learners 
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Non Common Core Geometry and Non Common Core Algebra 2 – Trigonometry 
Correlations among Low Income Students 
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Predictive Analytic Tests/Processes-Mathematics 
 

Rule Induction Tests 
Because the dependent or target variables in the study are the interval variables - leveled 
percentile outcomes on specific Regents tests (Integrated Algebra, Geometry and Algebra 2 - 
Trigonometry), the Rule Induction Test used to develop predictions based upon Math-7 and 
Math-8 data was the Neural Net.  The first image below is the data stream test for the 
prediction of Geometry from prior Integrated Algebra P-scores on the left and the prediction 
of Trigonometry on the right of the image.  Each of the data stream “nuggets” indicates 
successful prediction using the prior designated test data as well as Students with 
Disabilities, English Language Learners statuses.  The following Modeler Neural Net Chart 
indicates the relative prediction significance of the prior test P-Scores, Students with 
Disabilities status, English Language Learners status and Low Income status in the 
prediction.  The bottom portion of the data stream image displays the path that starts with 
Math-6 or Math-7 scores and follows with grade 8 Common Core Algebra, and later Math-7 
or Math-8 leading to Common Core Algebra in grade 9.  The successful prediction of the 
Common Core Algebra Regents scores is disproportionately based upon Math-7 and Math-8 
scores, however, Students with Disabilities status and English Language Learners status play 
a significant role. 
 
Math-6, Math-7and Math-8 to Grade 8 Common Core Algebra, Geometry and Algebra2 
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Math-6 to Common Core Algebra-8 Relative Prediction Significance 
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Math-7 to Common Core Algebra-8 Relative Prediction Significance 

 
 
Math-7 to Grade 9 Common Core Algebra Relative Prediction Significance 
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Math-8 to Grade 9 Common Core Algebra Relative Prediction Significance 

 
 
Grade 8 Common Core Algebra to Grade 9 Geometry 
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Grade 9 Common Core Algebra to Grade 10Geometry 

 
Geometry-10 to Trigonometry-11 
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Establish Rule Sets for Mathematics Projections 
 
Modeler includes a series of predictive analytic statistical models that allow the setting of rule 
sets or conditions for the determination of a successful prediction.  The C5.0 model was used 
in rule setting for evaluation of predictions.  It simplifies the complexity of the data by 
identifying target cases that do not meet the pre-established rules.  Sub-levels were 
introduced into the predictive model so that future scores would be predicted based upon the 
scores of students in short score ranges separately for non-status students, Students with 
Disabilities, Limited English Proficiency students/English Language Learners and Low 
Income students.  Two related sets of predictions were generated to set high and low 
predictions with different rates of confidence.   
 
The following two rules were used for the “high-end” predictions of mathematics scores on 
the Common Core Algebra, Geometry and Trigonometry Regents.  Rule 1 = Rule 1, applies 
to each sub-level group and each status group including students with disabilities, English 
Language Learners and Low Income students.  Rule 2 = Projections will not be supported 
unless at least 100 students or more connect the two tests for any status group.  The 
prediction is essentially determined at the top end of the predictive range by the mean 
average performance of students in prior performance sub-levels on the Math-6, Math-7 or 
Math-8 Assessments.   
 
The following three rules were used for the “low-end” predictions of Common Core Algebra, 
Common Core Geometry and Trigonometry Regents results from prior scores.  Rule 1 = 80% 
or more of all target cases should be equal to above the minimum projection for all sublevel 
groups based upon prior scores.  Rule 2 = Rule 1 applies to each sub-level group and each 
status group including Students with Disabilities, English Language Learners and Low 
Income students.  Rule 3 = Projections will not be supported unless at least 100 students or 
more connect the two tests for any status group.  The “low-end” projections are calculated by 
expanding the confidence interval to ensure that the target of 80% successful prediction for 
each short score range from the prior test.  If there were fewer than 20 students in any sub-
level group from the prior test, the generated projection was suppressed in the projection 
tables to ensure that projections were based upon representative clusters of students. 
 

Generating Projections 
 
Using the rule sets described above the projections below were exported into Excel.  The first 
projections are from Math-6 and Math-7 sub-levels to grade 8 Common Core Algebra.  The 
Common Core Algebra Regents scores have been converted to equivalent scale scores for 
use as projections for similar students.  Once the high and low projections were generated a 
mid-point projection was added in order to give the end-user a range from low to high to 
establish student performance targets. 
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Testing Projections 
After the projections were written to the regional longitudinal data file for all students who took 
the Math-6, Math-7, Math-8, Common Core Algebra, or Geometry Regents and a following 
mathematics Regents, the most conservative “low-end” projections were validated with a 
series of tables in the SPSS Modeler that identified successful predictions and unsuccessful 
predictions.  In each of the tables below the counts and percentages in the “yes” column 
identifies the rate of that actual student outcomes on the target test were at or above the 
projection for the relevant sub-level group.  The projections are validated when the successful 
prediction rate is 80% or higher for every sub-group with a projection. 
 
Test of Math-6 to the Common Core Algebra Regents Projections 
Non-Status Students 

 
Test of Math-6 to the Common Core Algebra Regents Projections 
IEP-Status Students 
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Test of Math-6 to the Common Core Algebra Regents Projections 
Low Income-Status Students 

 
Test of Math-7 to the Common Core Algebra Regents Projections 
Non-Status Students 
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Test of Math-7 to the Common Core Algebra Regents Projections 
IEP-Status Students 

 
Test of Math-7 to the Common Core Algebra Regents Projections 
LEP-Status Students 

 
Test of Math-7 to the Common Core Algebra Regents Projections 
Low Income-Status Students 
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Test of Math-7 to the Grade 9 Common Core Algebra Regents Projections 
Non-Status Students 

 
Test of Math-7 to the Grade 9 Common Core Algebra Regents Projections 
IEP-Status Students 
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Test of Math-7 to the Grade 9 Common Core Algebra Regents Projections 
LEP-Status Students 

 
Test of Math-7 to the Grade 9 Common Core Algebra Regents Projections 
Low Income-Status Students 
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Test of Math-8 to the Grade 9 Common Core Algebra Regents Projections 
Non-Status Students 

 
Test of Math-8 to the Grade 9 Common Core Algebra Regents Projections 
IEP-Status Students 
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Test of Math-8 to the Grade 9 Common Core Algebra Regents Projections 
LEP-Status Students 

 
Test of Math-8 to the Grade 9 Common Core Algebra Regents Projections 
Low Income-Status Students 
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Test of Grade 8 Common Core Algebra to the Common Core Geometry Regents 
Projections for Non-Status Students 

 
Test of Grade 8 Common Core Algebra to the Common Core Geometry Regents 
Projections for IEP-Status Students 

 
Test of Grade 8 Common Core Algebra to the Common Core Geometry Regents 
Projections for LEP-Status Students 
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Test of Grade 8 Common Core Algebra to the Common Core Geometry Regents 
Projections for Low Income - Status Students 

 
Test of Grade 9 Common Core Algebra to the Grade 10 Common Core Geometry 
Regents Projections for Non-Status Students 
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Test of Grade 9 Common Core Algebra to the Grade 10 Common Core Geometry 
Regents Projections for IEP-Status Students 

 
Test of Grade 9 Common Core Algebra to the Grade 10 Common Core Geometry 
Regents Projections for LEP-Status Students 

 
Test of Grade 9 Common Core Algebra to the Grade 10 Common Core Geometry 
Regents Projections for Low Income - Status Students 
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Test of Geometry to the Algebra-2 Trigonometry Regents Projections 
Non-Status Students 

 
Test of Geometry to the Algebra-2 Trigonometry Regents Projections 
IEP-Status Students 
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Test of Geometry to the Algebra-2 Trigonometry Regents Projections 
LEP-Status Students 

 
Test of Geometry to the Algebra-2 Trigonometry Regents Projections 
Low Income-Status Students 
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