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Abstract 

 

The new tutoring system ASSISTments was further expanded by taking questions from 

former 6th grade MCAS tests, and expanding them into scaffolding questions. These scaffolding 

questions were designed to guide a student through the problem and teach him general topics of 

geometry and measurement. After analyzing the data, it was noted that almost no noticeable 

learning was detected. Among other factors, this most probably happened due to confusion that 

the students experienced from flawed design of the problem sets. 
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1 Introduction 

 

1.1 Background 

With grants from the United States Department of Education, the National Science 

Foundation and other foundations, the ASSISTment system has been created. Founded by Prof. 

Neil Heffernan of Worcester Polytechnic Institute and built by professors and students (mainly 

from Worcester Polytechnic Institute and Carnegie Mellon University), this system, is now being 

tested by many Middle Schools in the Worcester area. 

The ASSISTment system has been created for two main purposes.  Firstly, it assists 

students in their learning of mathematics, increasing their knowledge of the material covered in 

class.  Through the use of scaffolding questions, this system acts like a tutor, asking questions 

that will aid students in obtaining the correct answer to the main problem.  Furthermore, for 

teachers, the ASSISTment system is a tool for the assessment of the students’ understanding of 

the material.  This system gives the teachers the opportunity to identify the areas of weaknesses 

of the students, thus allowing them to address these issues and increase the students’ 

understanding of the material. 

 

1.2 Project Overview 

 In the first term of this project, problems were taken out of past MCAS exams (2001-

2007) and put into the ASSISTment system. Instead of simply telling the students who use the 

system whether their answer is correct or wrong, scaffolding questions were created to aid the 

students who do not know how to approach the problem. The scaffolding questions are, in 

essence, questions a tutor would ask his/her student in order to guide them towards obtaining the 

correct answer to the problems.  
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Following the Mathematics Curriculum Framework (Massachusetts Department of 

Elementary & Secondary Education), the ASSISTments were sorted into groups for the creation 

of problem sets. These problems include pre- and post-test problems, which are essentially the 

same problems. Students will not know the correct answer to the pre-test problems. These 

problem sets serve two main purposes: firstly, it allowed the group to test the effectiveness of the 

scaffolds (to be explained in the next paragraph); and secondly, with these problem sets, teachers 

will be able to pinpoint the areas students are having trouble with and tackle those areas. 

The second part of this project entailed the testing of the effectiveness of the scaffolding 

questions. This took place in the second term. The “test students” from various middle schools in 

the Worcester area were given the problem sets containing the pre-test and post-tests, testing the 

students for their understanding of the material before and after the scaffolding questions, and in 

effect, the effectiveness of this tutoring method. With the ASSISTment system, the group was 

able to obtain the following data: how well the students did for each of the pre- and post-test and 

whether they put any effort into the answering the problems. Data obtained from the tests were 

then analyzed and a conclusion was then obtained. 
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2 Other Systems 

 

Besides ASSISTments, there are many different tutoring systems that offer the students 

and teachers different unique possibilities. Although, there are a substantial number of these 

systems, only a couple of leading ones will be described, such as Mastering Physics and Web 

Assign. 

 

2.1 Mastering Physics 

Mastering Physics is by far one of the best tutoring systems that currently exists on the 

internet. They are superior to others in many ways, but do have one major downfall, they were 

designed for only one subject. High school and college students could potentially use this 

website to learn only Physics. 

Mastering Physics is very widely used, and are compatible with most commonly used 

physics textbooks, by providing an electronic version of most of the questions provided in the 

textbook accompanied with hints and tutorials to help guide the student through the problem. It is 

very convenient for physics professors in colleges and high schools to use this program, because 

they know that the program is very well maintained and, thus is very reliable. Also teachers 

know that the problem sets will be updated when the next edition of a textbook comes out. 

The basic structure of the Mastering Physics website is shown in the Figure 1: Mastering Physics 

basic structure below. 
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Figure 1: Mastering Physics basic structure 

 

One of major strengths of Mastering Physics is its input field that makes it possible for a 

student to easily write formulas with numbers or symbols that represent an answer. The formulas 

can include square roots, trigonometric functions, powers, and even simple division functions 

that show up on the screen same as a student would write them on the paper, and it can be done 

very easily and intuitively. Mastering Physics also has many applets, which let the user interact 

with the question making it easier to understand and visualize the problem at hand. 

The hints and feedback are done very adequately as well. The Figure 2 below shows the 

structure of hints and feedback. 
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Figure 2: Mastering Physics hint and feedback structure 

 

Each problem has multiple hints to help the students of different skill levels to get 

through the problem. Each wrong answer will receive some feedback. The website knows the 

most common wrong answers and gives back according feedback, whether it is a rounding error 

or forgetting a variable. Depending on the amount of hints and wrong answers, the grade is 

calculated, where partial credit can be given. The teacher of the class has many options to decide 

how much partial credit, if any, should be given. 

Another very strong advantage of Mastering Physics is the data analysis. Mastering 

Physics makes it very easy for the teachers to keep track of grades and see who needs extra help 

and who is ahead of the class. In the Figure 3 below, a common grade book can be seen. Shades 

of red show the people who are having difficulty with the current material. 
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Figure 3: Mastering Physics gradebook 

 

The Figure 4 below shows some of the data analysis that is done. This is very common 

way to analyze data and Mastering Physics does not fall behind other tutoring systems in this 

category.1 

                                                
1 http://masteringphysics.com/ 
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Figure 4: Mastering Physics data analysis 

 

2.2 Web Assign 

A little bit simpler online tutoring system than Mastering Physics is Web Assign. 

Although simpler, it expands onto most math and science instead of just Physics. Web Assign is 

built by teachers for teachers, who have free access to it, thus it is constantly updated.  

Web Assign is a very competent system because it is fairly simple to use and is as broad 

in subjects as the teachers make it. The system has a large number of users, which surpasses 

800,000 people. It does not have as many flash applets capabilities as does Mastering Physics, 

but nevertheless has a decent interface for the students to work in. Figure 5 below shows the 

basic interface of Web Assign, where it can be seen how the problem is presented. On the 

middle-right of the figure it can be seen that the answer input field is given separately, and 

feedback is provided in case of a wrong answer.  
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Figure 5: Web Assign basic structure 

 

One of the major strengths of Web Assign is that some of the problems have an algorithm, 

which gives out different numbers for the common variables. This makes it much harder for 

students to copy answers from one another exactly, and the calculations have to be made. This is 

one of the weaknesses of the Mastering Physics, the fact that only one student has to do the 

problem, and the rest can copy the answers directly without understanding the problem or the 

formulas. Whereas Web Assign, although not always, makes the students learn at least the 

formulas that the numbers have to be plugged into, making it this much tougher to cheat off of 

each other. 

Figure 6 below shows a regular grade book that Web Assign constructs. Similar to 

Mastering Physics, Web Assign has everything it needs to have in a grade book: all of the names 

are displayed, and it is fairly easy to distinguish who is at the top of the class and who needs 
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some help. As any other tutoring system, it is very useful to know if there is only one or two 

students that do not understand a certain topic, thus teaching them individually this topic instead 

of spending class time teaching the material that most of the class knows. 

 

 

Figure 6: Web Assign gradebook 

 

Figure 7 below shows some of the data analysis done by Web Assign, which seems to be 

not as advanced as Mastering Physics, but nevertheless, it is definitely everything that a common 

teacher would need.2 

                                                
2 http://webassign.com/ 
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Figure 7: Web Assign data analysis 

 

Overall, the two systems previously described: Mastering Physics and Web Assign are 

both very competent tutoring systems that will help students learn the material quicker and save 

teachers time by advising them on how much time they should spend on various material. The 

following section will describe in great detail relatively new tutoring system that is being 

discussed in this paper – ASSISTments.   
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3 ASSISTment 

 

 The ASSISTment system allows anyone access. It has been created for simple use and 

not much computer aptitude is necessary. Teachers are able to log in and create assignments for 

the students, while students can use the system to improve their knowledge in the materials 

covered in school. In this section, the ASSISTment system for teachers, students, and builders 

will be explained thoroughly. 

 

3.1 ASSISTment for Teachers 

 The ASSISTment system provides the teachers two main benefits. Firstly, with the use of 

the ASSISTments, teachers are able to pinpoint the areas each student is having trouble with. 

Secondly, if each student in the class had trouble with a different topic, these ASSISTments 

allow the teachers to increase each student’s understanding of a particular material individually. 

The teacher does not need to go through that material with the whole class if the majority already 

understands it. 

  

3.1.1 Making a Teacher Account 

 The ASSISTment system allows everyone access.  To start using the system, sign up for 

an account as a teacher (Figure 8) and log in with your name and password (Figure 9). 
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Figure 8: Teacher sign-up page for ASSISTment 

 

 

Figure 9: Log-in page for ASSISTment 

 

3.1.2 The Teacher Account 

 While logged in to the teacher account, the teachers are able to make the following 

choice: they can either build their own ASSISTment problems3 or create classes with problems 

already built by the builders. 

                                                
3 See Section 3.4 p25 
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To do the latter, teachers need to be in the “Assess” tab of ASSISTment as shown in 

Figure 10. In this tab, teachers are able to create new classes by clicking on . A screen 

such as the one in Figure 11 will appear, prompting them for the name, the grade level and the 

type of class (one that allows everyone access or one that needs the approval of the teacher). 

When the new classes are created, the screen will show all the classes (Figure 12), allowing the 

teachers to easily manage them. Furthermore, this screen contains important links (Figure 13), 

which allow the teachers to assign problems to the students and monitor the students’ and 

classes’ progress and results.  

 

 

Figure 10: Blank “manage your classes” page 

 

 

Figure 11: Building a new class 
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Figure 12: Managing classes 

 

 

Figure 13: Links for managing classes 

 

The  link (Figure 13) lists all the students in the class and allows the teacher to 

change the passwords of the students. Furthermore, the teachers are able to remove students from 

the class, if necessary.  

The  link (Figure 13) allows the teacher to manage the assignments for each 

class. As shown in Figure 14, a whole list of preset assignments (depending on the class level 

selected) is automatically added onto the list. If teachers are not satisfied with these assignments, 

they are able to delete assignments ( ) and/or add new assignments ( ) by choosing 

from a list of over 5000 already-built assignments (Figure 15).   
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Figure 14: List of assignments 

 

 

Figure 15: Adding new assignments on ASSISTment 

 

 

Figure 16: Links for managing assignments 

 

Below the title for each assignment, the teachers can view the progress: the number of 

students who have started, are working on, and have completed the assignment. Furthermore, 

links on the right side of the page (Figure 16) allow the teachers to easily manage the 
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assignments. With the  link, the teachers are able to view each student’s status for each 

assignment (Figure 17). The  link shows the problem. With the  link, the teachers 

are able to see and change the grades for each student for that particular assignment (Figure 18).  

 

 

Figure 17: Status of students (names of students have been blacked out) 

 

 

Figure 18: Grades of students (names of students have been blacked out) 
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The  link will provide the teachers with detailed information of each student. As shown 

in Figure 19, in addition to the status of the students in the assignments, the teachers are able to 

see the students’ average grade for the problem set and results from each individual ASSISTment 

in the problem set. Additionally, the teachers are able to see the answers the students made. The 

number of scaffolds and hints the students asked for will also be recorded onto this page. 

Furthermore, with a click of the “ ” next to the names of the students, the teachers will be 

brought to a page showing the student logs (Figure 20). In this page, the teachers will be able to 

deduce whether the student was guessing the answers by linking the amount of time the 

particular student took on each ASSISTment to the (in)accuracy of the answers. 

 

 

 

Figure 19: Item report of individual students for assignments (names of students have been 

blacked out) 
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Figure 20: Student logs 

 

By clicking on the  link on the ASSISTment provides the teachers with a summary 

of the classes’ progress as shown in Figure 21. This page shows the number of problems done 

and the number and percentage of correct problems. Furthermore, it shows the expected MCAS 

score and performance level of each student (number of standard deviations below or above 

average). Both the  and  links can be found on the “manage your classes” page 

(Figure 12 and Figure 13) 
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Figure 21: Class summary (names of students have been blacked out) 

 

Figure 22: Assignment level report (names of students have been blacked out) 

 

3.2 ASSISTment for Students 

3.2.1 Observations of Special Ed. Students 

 From a trip to Worcester East Middle School, it has been observed that some special 

education students have problems with working on the ASSISTment system. This method of 

teaching requires more patience and self-motivation then most, which many children do not 
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have. Therefore, it seemed that some students might not use the system without some sort of 

supervision or guidance from an adult. Those without much patience tend to guess at the 

answers. Furthermore, ASSISTment requires a lot of reading, and some of the special education 

students have problems with that, which adds to their distress (if they do not get the correct 

answer). However, those who have the patience to work through the problems seem to benefit 

from the ASSISTments. 

 

3.3 Tutoring Aspect 

 As stated before, the ASSISTment system is created to tutor students in different areas of 

mathematics. This is possible through three main features: scaffolding questions, buggy 

messages, and hints. Let us go through an already-built-into-the-ASSISTment example taken 

from question 10a of the 2004 6th grade MCAS. 

 As seen in the Figure 23, the main problem allows the students to either request help for 

the question if they have no idea how to approach the question or submit an answer. If the 

student requests for help, a scaffolding question will appear that should guide them in answering 

the problem as shown in Figure 24. This same scaffold will appear if the student were to submit 

the wrong answer. However, instead of the message “Let’s move on and figure out this 

problem”, the message, “Sorry, that is incorrect. Let's move on and figure out why!”, appears. 
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Figure 23: Main problem of (Grade 6, 2004, Q10a) 

   

 

Figure 24: 1st scaffold of (Grade 6, 2004, Q10a) 

 

As shown in Figure 24, similar to the main problem, the scaffolds give the students the 

same two choices—they can either request for help or submit an answer. In some cases, as in this 

scaffold problem, a so-called buggy message will appear (Figure 25), telling the student the 

terminology the wrong answer is describing. For each of the wrong answer in this scaffold 

problem, there is a buggy message. If the student requests for help, a hint will appear which 

should help him/her answer the scaffold problem (Figure 26). However, if the student is still not 
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able to answer the questions, a hint that gives him/her the answer will appear (Figure 27). In 

some cases, more than two hints are available to guide the student to the correct answer. 

 

 

Figure 25: Example of a buggy message (Grade 6, 2004, Q10a) 

 

 

Figure 26: 1st hint of scaffold 1 (Grade 6, 2004, Q10a) 
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Figure 27: All hints of scaffold 1 (Grade 6, 2004, Q10a) 

  

This process of scaffold and hints is repeated a few times as necessary. As shown in 

Figure 28, once the student has gone through all the scaffolding questions, the original problem 

is given again. At this point, the student should be able to answer the question. However, if the 

student is still not able to answer the problem, there are two features—the buggy messages and 

hints—whose purpose is to help him/her obtain the correct answer (Figure 29 and Figure 30). 
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Figure 28: Last scaffold, repeating the original problem (Grade 6, 2004, Q10a)  

 

 

Figure 29: Example of a buggy message for the last scaffold (Grade 6, 2004, Q10a) 
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Figure 30: All hints for the last scaffold (Grade 6, 2004, Q10a) 

 

 

3.4 Design Process 

The builder has been created for simplicity—one does not need to have much computer 

aptitude to use this feature.  However, the builder is time-consuming, with much time being put 

into uploading of pictures.  

 

3.4.1 Drafts 

 As the group lacked experience in writing tutoring questions and in using the builder, it 

was necessary that we started somewhere.  Since the builder is time-consuming, it was suggested 

that we improve our tutoring skills before attempting the builder, so that our work could be 



26 | P a g e 
 

critiqued before too much unnecessary time was spent on it.  Therefore, as a first step, drafts of 

scaffolding questions were made using Microsoft Word.   

As shown in Figure 32, the drafts contained the exact content—the main problem, 

scaffolding questions, images, hints, and answers—to be put into the builder.  After a draft was 

approved, the content was then inserted into the builder; the text was cut-and-pasted and the 

images were uploaded (to be explained in the next section). 

 

 

Figure 31: Original problem from the MCAS (Grade 6, 2007, Q29) 
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Figure 32: A sample of building draft in Microsoft Word (Grade 6, 2007, Q29)  

  

Once the group became acquaint with the approach of writing the tutoring questions and 

the builder, drafts were no longer necessary. Instead, the scaffolding questions were directly 

created in the ASSISTment builder. 

 

3.4.2 Building the ASSISTments 

 The building process on the ASSISTment website is straightforward for the most part and 

can be done either on Internet Explorer or Firefox. It has been found that on Firefox, the user 

needs to refresh the page when attempting to switch between the main problem and the scaffolds 

or he/she will not be able to save the problem body and hints. 
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The builder allows the users to choose either to aid the students via the hints or scaffold 

approach. When scaffold is enabled, hints are disabled for the problem. For this project, the 

group is only using the scaffold approach. 

Since images (as opposed to words) have been found to be more effective for 6th graders, 

in most cases, the user needs to add images into either the main problem, scaffolds or hints. This 

process is a little inconvenient as he/she needs to upload the image onto the system before being 

able to insert the image into ASSISTment. Another issue is the format of the image to be 

uploaded. Microsoft Word’s .doc files have been found to be too big (in dimensions) when 

inserted into the builder. Our group has found that Paint and Microsoft Visio are some of the 

better ways to create the images. 

While using the builder, the user needs flag the problem type as either a fill in or multiple 

choice (the two main types used in this project) for both the main problem and scaffold. 

Additionally, the answer added has to be labeled as correct or wrong. Furthermore, the user has 

to make a decision whether to add “buggy” messages or incorrect messages to the wrong answer 

to aid the students in obtaining the correct final answer. 

 To show the building process, the same example as used in the previous—question 29 

from the 2007 6th grade MCAS—will be used. Figure 33 shows the completed main problem. 

The problem has been flagged as a scaffolding-type problem; therefore, the hints have been 

disabled for the main problem. Additionally, as in the MCAS, the problem has been flagged as a 

“fill in” type, with “18” as the answer. A preview of the main problem is shown in Figure 34. 
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Figure 33: Build of main problem (Grade 6, 2007, Q29) 

 

 

Figure 34: Preview of main problem (Grade 6, 2007, Q29) 

 

 Below (Figure 35) is the build of the first scaffold for this particular example. The 

problem type has was flagged as “multiple choice” as determined in the draft in Figure 32, 
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therefore four answers were needed: A, B, C, and D. As it was not yet possible to add in images 

into the answers, the choices were uploaded onto ASSISTment and then inserted into the 

problem body. To guide the students to obtaining the correct answers, hints were added to the 

scaffolds. Additionally, in order to further guide the students to getting the correct answers, 

buggy messages, or incorrect messages, were added to the wrong answers as well. Figure 36 

shows a preview of this. This process was repeated for the rest of the scaffolds (Figure 37 to 

Figure 39). 

 

 

Figure 35: Build of 1st scaffolding question (Grade 6, 2007, Q29) 
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Figure 36: Preview of 1st scaffolding question (Grade 6, 2007, Q29) 

 

As stated in the section before, the last scaffold is a repetition of the main problem. As 

shown in Figure 40, differing from the main problem, hints were added for the last scaffold to 
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help the students who are not able to answer the question even after going through all the 

scaffolds. A preview of the first scaffold is shown in Figure 36. 

 

 

Figure 37: Preview of 2nd scaffolding question (Grade 6, 2007, Q29) 
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Figure 38: Preview of 3rd scaffolding question (Grade 6, 2007, Q29) 
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Figure 39: Preview of 4th scaffolding question (Grade 6, 2007, Q29) 
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Figure 40: Build of last scaffolding question (Grade 6, 2007, Q29) 
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Figure 41: Preview of last scaffolding question (Grade 6, 2007, Q29) 

 

3.4.3 Problem Sets 

The geometry and measurements problems created were then placed into different 

groups, or problem sets, following the Curriculum Framework4 (Massachusetts Department of 

Elementary & Secondary Education) found on the Mass.gov website. The purpose behind this is 

to perform a study of the effectiveness of ASSISTment system5 and to allow the teachers to test 

the students’ understanding of the material covered in class. Furthermore, students can make use 

of these problem sets to increase their knowledge of more complex topics.  

                                                
4 For more information, see Appendix B p208 
5 See Section 4 p40 
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As shown in Figure 42, each problem set consists of a pre- and post-test in addition to a 

minimum of one scaffolding problem. The pre- and post-tests are essentially the same problem, 

with the pre-test simply being the question. To test the students for their prior understanding of 

the material, the pre-test problems do not tell the students whether they got the answers correct 

or wrong (seen in Figure 43), whereas the post-test problems contain the scaffolding questions, 

hints, and answers. The post-tests test the students’ understanding of the topic after the 

scaffolding questions, thereby allowing us to test the effectiveness of the scaffolding approach. 

 

 

Figure 42: A sample of problems in a problem set (Problem set 5176: 6.M.2) 

 

 

Figure 43: Preview of a pre-test problem (Problem set 5176: 6.M.2)  

 

# of Q Groups Problem Set Pre-Test Post-Test
Scaffold 

Problems

4 6.M.2 5176 26504 26297 26352

26343
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3.4.4 Problems Encountered 

 One major issue was encountered during the building process. As the ASSISTment 

system was still in the developmental process when the group was using it, there were times 

when necessary builder features were not functioning properly. For instance, the tab shown in 

Figure 44 for the hints of the scaffold was absent during a period of time; therefore, html had to 

be used to bold or color text, insert images, etc. This made the building process more time-

consuming. 

 

 

 Figure 44: Screenshot of builder tab  

 

3.5 Additional Work 

 One of the group members created 10 extra measurement problems6 in the second term of 

the project as she needed to complete an extra 1/3 WPI credit. Since these problems were 

completed too late to be tested by the students, they were not able to be included in the study. 

 

4 Study 

 

4.1 Aim 

 The aim of this study is to test whether the scaffolding questions of the ASSISTment 

system are actually effective in aiding students with their learning of Mathematics.  

                                                
6 See Appendix A p192 
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4.2 Hypothesis 

 Students learn from the ASSISTment system (primarily using the scaffolding method). 

Additionally, students with the higher IRT scores should have a higher gain score than those with 

the lower IRT scores. 

 

4.3 Method 

To launch this study, problems from the MCAS were built into the ASSISTment system 

using the scaffolding questions approach7. These problems were then group into sets according 

to the Mathematics Curriculum Framework (Massachusetts Department of Elementary & 

Secondary Education). The problem sets contained pre- and post-test problems and a minimum 

of one scaffolding problem. The pre- and post-tests test the students for their understanding of 

the material before and after the scaffolding questions, and in effect, allowing us to test the 

effectiveness of this tutoring method.  

 

4.3.1 Experimental Sessions 

Experimental sessions were done in various schools in the Worcester area: Burncoat 

Middle School, Forest Grove Middle School, Oak Middle School, Worcester Arts Magnet, and 

Worcester East Middle School. These sessions were typically held in the computer labs of the 

schools for approximately an hour. To make sure that each problem set contains some data, 

students were assigned different problem sets to start off with. 

As the students have already had some background with the geometry and measurement 

material, the pre-tests tested each student for their prior understanding of the topic. The post-test 

will test the students’ understanding of the same topic after the scaffolding problems. All 

                                                
7 For more information, see Section 3.4 p25 
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answers chosen or filled in by the students were logged onto the system. With the ASSISTment 

system, we were able to obtain the following data: how well the students did for each of the pre- 

and post-test. Data obtained from the tests were then analyzed and a conclusion was then 

obtained. 

 

4.4 Data 

Table 1: A fraction of the raw data showing input and correctness of the answers filled in for all 

questions in each problem set (names have been blacked out) 

 

  

After a sufficient amount of data was collected (approximately 610 data sets), the raw 

data8 obtained was then processed by the group before the analysis stage was started. Incomplete 

data (problem sets in which the post-test was not completed) could not be used and therefore 

                                                
8 See Raw DataAppendix C p233 

Answer
Correct

ness
Answer

Correct

ness
Answer

Correct

ness
Answer

Correct

ness
Answer

Correct

ness
Answer

Correct

ness

5172

Forest 

Grove 

Middle 

School

2.0437 120 B. s*6 1 44 0
No_ans

wer
0

No_dat

a
A. 120 0 5 complete

5172

Forest 

Grove 

Middle 

School

-0.4433 18 C. s/6 0 54 1 C. 30 0
No_dat

a
C. 108 0 5 complete

5172

Forest 

Grove 

Middle 

School

-1.3333 108 D. 40 1 54 1 B. s*6 1
No_dat

a
D. 20 0 5 complete

5172

Forest 

Grove 

Middle 

School

0.0413 120 B. s*6 1 A. 13 0 44 feet 0
No_dat

a
A. 120 0 5 complete

5172

Forest 

Grove 

Middle 

School

1.3333 18 54 1 B. s*6 1 D. 40 1
No_dat

a
B. 18 1 5 complete

5172

Forest 

Grove 

Middle 

School

2.2226 120 54 1 B. s*6 1 D. 40 1
No_dat

a

No_dat

a
5

incomplet

e

5172

Forest 

Grove 

Middle 

School

2.2186 120 B. s*6 1 D. 40 1 126 0
No_dat

a
A. 120 0 5 complete

# in 

Seq.

Complete

ness
Sequence

Student 

IRT
Name

User 

ID
SchoolTeacher

Post-testScaffold 3Scaffold 2Scaffold 1Pre-test Scaffold 4
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were deleted from the table9. Approximately 97 data sets were excluded from the list due to 

incompleteness.  

 As seen in Table 1, the raw data consists of columns labeled “Correctness” with the 

numbers “1” and “0”. The “1” means the students answered the problems correctly and “0” 

means the students answered the problems wrong. Next, because the pre-tests in the 

ASSISTments do not actually have the answers labeled as correct or wrong, the column for 

correctness of the pre-test problem had to be filled out with either a “1” or a “0”.  

 Finally, to find out whether the students learned from the scaffolds, the gain score was 

calculated and put into Table 2. The gain score is computed by finding the difference between 

the scores for corresponding pre- and post-tests (post-test minus pre-test). A gain score of “1” 

means that while the student answered the pre-test wrong, he/she answered the post-test correctly 

after doing the scaffolding problems (i.e. the student learned from the scaffolds); a gain score of 

“0” means that the student either answered both the pre- and post-test correctly or incorrectly 

(i.e. the student did not show improvement or deterioration); and a gain score of “-1” means that 

the student answered the pre-test correctly and the post-test incorrectly (i.e. the student showed 

“unlearning”). 

 

                                                
9 For a list of excluded data, see Appendix C p345 
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Table 2: A portion of the processed data showing the gain scores for each data set 

 

4.4.1 “Unlearning” 

 Some students appeared to deteriorate after the scaffolding questions. This might be due 

to the way the pre-test was set up. Because the students were not told whether they answered the 

pre-test correctly, they might have assumed that the answer they filled in or chose was wrong, 

but in reality it was the correct answer. Therefore, the students might have filled in or chosen a 

different (wrong) answer for the post-test. These data were not excluded as this shows 

uncertainty in the students even after doing the scaffolding problems. 

 

4.5 Analysis 

 Statistical analysis was conducted on several different data. The first test will show 

whether, in general, the students learned from the scaffolding questions; the second will show 

whether there were differences in learning between the measurement and geometry problems. 

All t-test analysis was conducted using Microsoft Excel. 

 

4.5.1 Test for Overall Learning 

 To test the overall learning of the students, a t-test was conducted on the data obtained. 

5172
Measuremen

t

Burncoat 

Middle 

School

-1.947323 0 0 0 0 0 0 5

5172
Measuremen

t

Worcester 

East Middle 

School

-1.752038 1 0 0 0 0 0 5

5172
Measuremen

t

Burncoat 

Middle 

School

-1.441691 0 0 1 0 0 0 5

5172
Measuremen

t

Burncoat 

Middle 

School

-1.417862 0 1 1 0 0 -1 5

5172
Measuremen

t

Burncoat 

Middle 

School

-1.396434 0 0 0 0 0 0 5

5172
Measuremen

t

Forest Grove 

Middle 

School

-1.333329 0 1 1 1 0 0 5

5172
Measuremen

t

Burncoat 

Middle 

School

-0.476883 0 0 0 0 1 0 5

Gain # in Seq.Scaffold 1 Scaffold 2 Scaffold 3 Scaffold 4 Post-testSchool User ID Name Student IRT Pre-testSequence Type Teacher
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Table 3: T-test showing overall learning of students 

 

 

As shown in Table 3, for a large sample size of 172 students, the mean gain score is 0.0084. This 

number is not very far off from “0”, which means: overall, there was barely any learning from 

using the ASSISTments. A one sample t-test was done on the overall gain score of each student, 

testing a null hypothesis that students did not learn at all (an average gain score of 0). The p-

value was 0.780, which is very large (Petruccelli, Nandram and Chen 292). This means that the 

evidence for the null hypothesis is very strong, i.e. the p-value does not support the hypothesis 

that the students learned from the scaffolding questions. 

 

4.5.2 Test for Differences in Learning between Problem Types 

 To test whether there was a difference between the learning in geometry and 

measurement problems, a t-test was conducted on two separate data obtained. 

 

Overall

Mean 0.008404644

Variance 0.1557884

Observations 172

Hypothesized Mean Difference 0

df 171

t Stat 0.279264679

P(T<=t) two-tail 0.780379184

t Critical two-tail 1.973933915
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Table 4: T-test showing learning of students in both geometry and measurement problems 

 

  

 As seen in Table 4, there is a difference between the learning with the geometry and 

measurement problems, with the mean gain score for the geometry being 0.0299 and geometry, 

0.0080. Again, a one sample t-test was done on the overall gain score of each student for each 

problem type, testing a null hypothesis that students did not learn at all (an average gain score of 

0). The p-value is found to be a lot lower for geometry than for measurement, which further 

shows that the students learned more from with the geometry scaffolding questions than the 

measurement ones. 

 However, even though results do show the geometry scaffolding questions were more 

effective than the measurement ones, the mean gain scores for both problem types are still very 

low—close to 0. The p-values found are also large, supporting the null hypothesis that students 

did not learn from the ASSISTment system.  

 

4.5.3 Test for Differences in Learning between Schools 

 Separate one sample t-tests were conducted on data obtained from each school in order to 

test the whether there was a difference in learning between the five schools. 

 

Geometry Measurement

Mean 0.029896313 0.008030303

Variance 0.229924166 0.123255514

Observations 124 110

Hypothesized Mean Difference 0 0

df 123 109

t Stat 0.694282422 0.239897155

P(T<=t) two-tail 0.488814378 0.810860551

t Critical two-tail 1.97943866 1.98196743
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Table 5: T-test showing learning of students in different schools 

 

 

 Results (Table 5) show that while students in Burncoat Middle School and Forest Grove 

Middle School showed some improvement (positive mean value) with the ASSISTment system, 

students in Oak Middle School, Worcester Arts Magnet, and Worcester East Middle School 

showed some deterioration (negative mean value).  

Again, a one sample t-test was done on the overall gain score of each student for each 

school, testing a null hypothesis that students did not learn at all (an average gain score of 0). 

Results also show that there was not much learning with the ASSISTment system, with a p-value 

larger than 0.1. However, the p-value of Burncoat Middle School was relatively close to 0.1, 

meaning that the evidence against the null hypothesis (students did not learn) and in favor of the 

hypothesis (students learned) is “borderline” (Petruccelli, Nandram and Chen 292).  

 

4.5.4 Test for Differences in Learning between Students by IRT Scores 

 To test for learning differences between students by their IRT (item response theory) 

scores, the students’ IRT scores were either labeled as negative or positive according to their 

aptitude level, with the positive being the students with higher aptitude. 

 

Burncoat 

Middle 

School

Forest Grove 

Middle School

Oak Middle 

School

Worcester 

Arts Magnet

Worcester East 

Middle School

Mean 0.115 0.043276644 -0.214285714 -0.05245098 -0.056465577

Variance 0.170887931 0.111187174 0.154761905 0.123588087 0.265855558

Observations 30 70 7 34 31

Hypothesized Mean Difference 0 0 0 0 0

df 29 69 6 33 30

t Stat 1.523711593 1.085863534 -1.441153384 -0.869970977 -0.609735875

P(T<=t) two-tail 0.138412639 0.28131848 0.199621673 0.390600585 0.546627695

t Critical two-tail 2.045229611 1.99494539 2.446911846 2.034515287 2.042272449
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Table 6: T-test showing learning of students by student IRT scores 

 

  

Table 7: T-test showing students’ pre-test answers by student IRT scores 

 

 

As shown in Table 6, there is barely any difference between the mean gain scores for 

both the students with the higher aptitudes and those with the lower aptitudes. Again, a one 

sample t-test was done on the overall gain score of for each group of students, testing a null 

hypothesis that students did not learn at all (an average gain score of 0). The p-value is 

significantly large, supporting the evidence that the students did not learn from the scaffolding 

questions. 

Though it was expected that students with higher IRT scores should score better than 

those with the lower IRT scores, the results in Table 6 does not show that. This might be due to 

the fact that more students with a higher aptitude answered the pre-test correctly, as shown in 

Table 7. Students with the positive IRT score had a mean pre-test score of 0.636 while those with 

Negative Positive

Mean 0.004829545 0.00284613

Variance 0.112269372 0.162357107

Observations 48 76

Hypothesized Mean Difference 0 0

df 47 75

t Stat 0.099861073 0.061578052

P(T<=t) two-tail 0.920879365 0.95106266

t Critical two-tail 2.01174048 1.992102124

Negative Positive

Mean 0.339647968 0.636042284

Variance 0.146595876 0.155098845

Observations 48 76

Hypothesized Mean Difference 0 0

df 47 75

t Stat 6.145946327 14.07954119

P(T<=t) two-tail 1.61801E-07 9.44728E-23

t Critical two-tail 2.01174048 1.992102124



49 | P a g e 
 

the negative IRT score had a mean 0.340, which is a significant difference. This would mean that 

if these positive IRT students who answered the pre-test and post-test correctly would have 

received a gain score of 0. 

 

 

  



50 | P a g e 
 

5 Conclusion 

 

After close analysis of our data the numbers showed that there is a high probability that 

our ASSISTments did not help the students learn the material. Although statistically it is proven 

that almost no learning was achieved, there are many factors which might have contributed to 

this conclusion that skewed our results, thus making them inaccurate. 

Firstly, not enough data sets might have been collected. Out of about 610 problem sets 

that were accepted as data, 97 were thrown out because of the incompleteness. As it is true for 

any statistical analysis, the results would be more accurate if more data were collected. One of 

the concerns is that not enough different classrooms were examined, and too many of the same 

students took the problem sets. The problem with this phenomenon is that too many students 

might have been guessing depending on the school and the class’s overall attitude towards 

learning, thus significantly modifying the expected results. 

Another key reason why the results are unlikely to be accurate is the way the problem 

sets were set up. A normal problem set consists of 1 pre-test, 2-4 scaffolding questions, and 1 

post-test. Pre-test and the post-test are the same exact question, but after the pre-test question 

was completed it was counted as a wrong answer displaying a message that the same question 

will be given again in the end of the problem set. The manner in which this was done has a high 

probability that the students confused the pre-test message of hiding the correctness of the 

student’s response with the answer just being plainly wrong. If this was the case, then the 

students would not pick the same answer in the post-test as they did on the pre-test, even if they 

were right. This produced negative learning and skewed the results in the opposite direction then 

they should have gone without the unnecessary confusion. 
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Overall, the data that we found should not be used as the final data used in making key 

decisions deciding the future of these problem sets or ASSISTments in general. The structure of 

the problem sets should be changed to avoid confusion for 6th grade students. The pre-tests 

should not display any phrases stating that the answer inputted by the student is not correct. After 

this is done the problem sets should be ran again. 
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Appendix A: All ASSISTment problems created  

Grade 6, 2007, Q35 (26286) 
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Grade 6, 2007, Q13a (26288) 
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Appendix B: Curriculum Framework Groups 
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Measurement

# of Q Groups Problem Set Pre-Test Post-Test
Scaffold 

Problems
# of Q Groups Problem Set Pre-Test Post-Test

Scaffold 

Problems

6 6.G.1 5180 26520 26288 26290 5 6.M.1 5172 26503 26351 26298

26293 26415

26358 26324

26417

4 6.M.2 5176 26504 26297 26352

5 5181 26521 26378 26408 26343

26409

26430 4 6.M.3 5177 26510 26412 26323

26411

3 5182 26522 26289 26321

4 6.M.4 5173 26505 26418 26413

4 6.G.3 5183 26515 26280 26491 26345

26492

5 6.M.5 5174 26509 26356 26354

3 6.G.5 5184 26519 26283 24978 26416

26322

6 6.G.7 5185 26516 26286 26274

26271 4 6.M.6 5178 26525 26315 26344

26488 26316

26489

4 6.G.8 5187 26517 26272 26291

26292

3 6.G.9 5188 26518 26349 26287

Geometry
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Appendix C: Data 

Raw Data 
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51

72 
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Grove 

Middle 

School 

    

2.0

436

77 
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1 1 1 1   1 0 5 

5172 

Measure

ment 

  

Burncoat Middle 

School 

    N\A 0 0 0 0   0 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 0 5 

5172 Measure   Worcester Arts     N\A 1 1 0 1   1 0 5 



374 | P a g e 
 

ment Magnet 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 1   0 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 1   1 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 0 1 1   0 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 1 0 1   1 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 0   0 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 1   0 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 1   0 0 5 



375 | P a g e 
 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 1   0 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 -1 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 1 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 0 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 0 1   0 1 5 

5172 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 0 5 

5172 Measure   Oak Middle School     N\A 1 0 0 0   0 0 5 



376 | P a g e 
 

ment 

5172 

Measure

ment 

  Oak Middle School     N\A 0 1 1 1   0 0 5 

5172 

Measure

ment 

  Oak Middle School     N\A 1 1 1 0   0 0 5 

5172 

Measure

ment 

  Oak Middle School     N\A 0 0 0 1   0 -1 5 

5172 

Measure

ment 

  Oak Middle School     N\A 1 1 1 1   1 0 5 

5172 

Measure

ment 

  

Worcester East 

Middle School 

    N\A 0 0 0 0   1 -1 5 

5172 

Measure

ment 

  

Worcester East 

Middle School 

    N\A 1 0 0 0   0 1 5 

5173 

Measure

ment 

  

Worcester East 

Middle School 

    

-

1.7520

0 0 0     0 0 4 



377 | P a g e 
 

38 

5173 

Measure

ment 

  

Worcester East 

Middle School 

    

-

0.8676

52 

0 0 0     0 1 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

-

0.4563

29 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

-

0.4433

61 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

0.2424

38 

0 1 0     0 -1 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

0.3253

14 

0 1 0     0 0 4 

5173 Measure   Forest Grove     0.3684 1 1 1     1 0 4 



378 | P a g e 
 

ment Middle School 66 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

0.4444

51 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3052

48 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3282

23 

1 0 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3329

37 

1 1 0     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3332

11 

1 0 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3333

3 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3333

33 

1 1 1     1 1 4 



379 | P a g e 
 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3333

35 

1 1 1     1 1 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3452

98 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3632

32 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3684

83 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.5319

98 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.6604

7 

1 1 1     1 -1 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.6944

82 

1 1 1     1 -1 4 

5173 Measure   Forest Grove     1.8166 1 1 1     1 1 4 



380 | P a g e 
 

ment Middle School 18 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.0436

77 

1 1 0     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2185

53 

1 1 1     1 1 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2196

66 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2222

27 

1 0 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2223

58 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2224

44 

1 1 1     1 0 4 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2259

25 

1 0 1     1 -1 4 



381 | P a g e 
 

5173 

Measure

ment 

  

Forest Grove 

Middle School 

    

3.1106

78 

1 0 1     1 0 4 

5173 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 0 1     1 0 4 

5173 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 0 1     1 0 4 

5173 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 0 1     1 -1 4 

5173 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 -1 4 

5173 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 0 1     1 0 4 

5173 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5173 Measure   Worcester Arts     N\A 1 0 1     0 0 4 



382 | P a g e 
 

ment Magnet 

5173 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 0 1     1 1 4 

5173 

Measure

ment 

  Oak Middle School     N\A 1 1 1     1 0 4 

5173 

Measure

ment 

  Oak Middle School     N\A 1 0 0     0 0 4 

5173 

Measure

ment 

  

Worcester East 

Middle School 

    N\A 1 1 0     0 0 4 

5174 

Measure

ment 

  

Worcester East 

Middle School 

    

-

0.8676

52 

0 0 0 0   1 0 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

-

0.4563

29 

1 1 1 1   1 0 5 



383 | P a g e 
 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

0.4444

51 

1 0 1 0   1 0 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3282

23 

0 1 1 1   1 0 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3332

11 

0 1 1 1   1 0 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3333

3 

1 0 1 0   0 0 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3452

98 

0 0 1 1   0 -1 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3684

83 

1 1 1 1   1 -1 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.5319

98 

1 1 1 0   1 0 5 

5174 Measure   Forest Grove     1.6604 1 0 1 1   1 0 5 



384 | P a g e 
 

ment Middle School 7 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.6944

82 

0 0 1 1   0 0 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.8166

18 

1 1 1 1   1 0 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2196

66 

1 1 1 0   1 0 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2222

27 

1 1 1 1   1 0 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2223

58 

1 0 1 1   1 0 5 

5174 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2259

25 

1 1 1 0   1 -1 5 

5174 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 0   0 0 5 



385 | P a g e 
 

5174 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 1 0 1   0 0 5 

5174 

Measure

ment 

  Oak Middle School     N\A 0 0 1 1   1 0 5 

5174 

Measure

ment 

  Oak Middle School     N\A 1 0 0 0   1 0 5 

5174 

Measure

ment 

  

Worcester East 

Middle School 

    N\A 0 0 0 0   0 0 5 

5176 

Measure

ment 

  

Worcester East 

Middle School 

    

-

1.7520

38 

0 0 0     0 0 4 

5176 

Measure

ment 

  

Worcester East 

Middle School 

    

-

1.2245

36 

1 0 1     0 0 4 

5176 Measure   Worcester East     - 1 1 1     0 0 4 



386 | P a g e 
 

ment Middle School 0.9408

28 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

-

0.4563

29 

1 0 1     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

0.4444

51 

1 0 1     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

0.4464

82 

1 1 1     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

0.4545

53 

1 0 1     0 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3094

66 

1 1 1     1 -1 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3282

23 

1 0 1     1 0 4 



387 | P a g e 
 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3329

37 

1 1 1     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3332

11 

1 0 1     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3333

3 

1 0 1     1 -1 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3333

32 

1 1 0     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3452

98 

1 1 0     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3684

83 

1 0 1     1 1 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.5319

98 

0 0 1     1 -1 4 

5176 Measure   Forest Grove     1.6604 1 0 1     0 0 4 



388 | P a g e 
 

ment Middle School 7 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.6944

82 

1 1 0     1 -1 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.8166

18 

1 0 1     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2196

66 

1 0 1     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2222

27 

1 0 1     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2223

58 

1 0 1     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2259

25 

1 0 1     1 0 4 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

2.2273

33 

1 1 1     1 -1 4 



389 | P a g e 
 

5176 

Measure

ment 

  

Forest Grove 

Middle School 

    

3.1106

78 

1 0 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 0 0 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 0 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 0 1     1 0 4 

5176 Measure   Worcester Arts     N\A 1 1 1     1 0 4 



390 | P a g e 
 

ment Magnet 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 1 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 0 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 -1 4 



391 | P a g e 
 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5176 

Measure

ment 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5176 

Measure

ment 

  Oak Middle School     N\A 1 1 1     1 0 4 

5176 

Measure

ment 

  

Worcester East 

Middle School 

    N\A 0 0 0     0 0 4 

5176 

Measure

ment 

  

Worcester East 

Middle School 

    N\A 1 1 1     1 1 4 

5178 

Measure

ment 

  

Forest Grove 

Middle School 

    

-

0.4563

29 

0 1 1     0 0 4 

5178 

Measure

ment 

  

Worcester East 

Middle School 

    

0.9033

7 

0 0 1     1 0 4 



392 | P a g e 
 

5178 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3282

23 

0 1 1     0 0 4 

5178 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.3332

11 

0 1 1     1 1 4 

5178 

Measure

ment 

  

Forest Grove 

Middle School 

    

1.6604

7 

1 1 1     1 1 4 

5178 

Measure

ment 

  Oak Middle School     N\A 1 1 0     1 0 4 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.8332

37 

0 0 0 0 0 0 -1 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.7520

38 

0 0 1 0 0 0 0 6 

5180 Geometr   Worcester East     - 0 0 0 1 0 1 0 6 



393 | P a g e 
 

y Middle School 1.4226

45 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.4226

45 

1 0 0 0 1 0 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

1.3271

74 

1 0 0 1 0 1 0 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.2245

36 

0 0 0 0 0 1 0 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.1308

46 

1 0 0 0 1 0 1 6 

5180 Geometr   Worcester East     - 1 1 1 0 1 0 1 6 



394 | P a g e 
 

y Middle School 1.1276

44 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.9716

41 

0 0 0 1 0 1 1 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.7558

14 

0 0 1 0 0 0 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.4563

29 

1 1 0 1 0 1 0 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.4027

86 

1 0 0 0 0 0 0 6 

5180 Geometr   Worcester East     - 0 0 0 1 0 0 0 6 



395 | P a g e 
 

y Middle School 0.3838

38 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3556

35 

1 1 0 0 1 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.3269

96 

1 0 0 1 0 1 0 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.1841

07 

1 0 0 0 0 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.0412

52 

1 1 1 1 0 1 0 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

0.3088

05 

1 0 1 1 1 1 0 6 



396 | P a g e 
 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.3984

49 

1 0 0 1 0 1 1 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4444

47 

1 0 1 0 0 0 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4464

82 

1 1 1 1 0 1 0 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

0.9033

7 

0 1 1 0 0 0 1 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.9061

81 

1 1 0 1 1 1 0 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

1.3218

64 

0 1 1 1 1 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3282

23 

1 1 0 0 0 1 0 6 

5180 Geometr   Forest Grove     1.3330 1 1 0 0 0 0 0 6 



397 | P a g e 
 

y Middle School 45 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3332

11 

1 1 1 1 0 1 1 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

29 

1 1 0 1 1 1 -1 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

3 

1 1 0 1 1 1 1 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

33 

0 0 0 0 1 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3452

98 

1 1 1 0 1 1 1 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3452

98 

1 0 1 1 1 1 1 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3684

83 

1 1 1 1 1 1 1 6 



398 | P a g e 
 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3684

83 

1 1 0 0 0 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.5319

98 

1 1 1 1 1 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.5319

98 

1 1 1 0 1 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.6604

7 

1 1 0 1 1 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.6944

82 

1 1 1 1 1 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.8166

18 

1 1 1 1 1 1 -1 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.0436

77 

0 1 1 1 0 0 -1 6 

5180 Geometr   Forest Grove     2.2196 1 1 1 1 1 1 0 6 



399 | P a g e 
 

y Middle School 66 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2222

27 

1 1 1 1 1 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2223

58 

1 1 0 1 1 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2259

25 

1 0 1 1 1 1 0 6 

5180 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2259

25 

1 1 1 1 1 1 0 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    

2.4658

06 

0 0 0 0 0 0 1 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 1 1 1 1 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 0 1 0 0 1 0 6 



400 | P a g e 
 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 0 0 0 0 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 0 1 1 0 0 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 0 1 1 1 0 0 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 0 1 1 1 0 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 0 0 1 0 0 0 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 0 0 0 0 0 0 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 0 1 0 0 0 6 

5180 Geometr   Worcester Arts     N\A 1 1 1 1 1 0 0 6 



401 | P a g e 
 

y Magnet 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 1 1 1 0 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 1 0 0 0 0 0 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 1 0 0 0 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 0 1 0 0 1 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 1 1 1 0 6 

5180 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1 0 1 0 6 

5180 

Geometr

y 

  Oak Middle School     N\A 1 1 1 1 1 1 -1 6 
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5180 

Geometr

y 

  Oak Middle School     N\A 1 0 0 1 1 1 0 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 0 1 0 0 0 0 -1 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 1 0 1 0 0 0 0 6 

5180 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 0 1 0 1 1 0 0 6 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.7520

38 

0 0 1 0   1 1 5 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.4226

45 

1 1 1 1   1 -1 5 

5181 Geometr   Worcester East     - 0 0 1 1   0 1 5 



403 | P a g e 
 

y Middle School 1.4226

45 

5181 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

1.3271

74 

0 1 1 1   1 0 5 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.2245

36 

0 1 0 1   1 0 5 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.1308

46 

0 1 1 1   1 0 5 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.1276

44 

1 1 1 1   0 1 5 

5181 Geometr   Worcester East     - 1 1 1 1   1 0 5 
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y Middle School 0.9408

28 

5181 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.7558

14 

1 1 1 0   0 0 5 

5181 

Geometr

y 

  

Burncoat Middle 

School 

    

-

0.4567

55 

1 1 1 1   1 0 5 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.4027

86 

0 1 1 1   1 0 5 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3838

38 

0 0 1 0   1 1 5 

5181 Geometr   Worcester East     - 1 1 1 1   1 1 5 
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y Middle School 0.3556

35 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    

0.3088

05 

1 1 1 1   0 -1 5 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    

0.9033

7 

0 1 0 0   0 -1 5 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    

1.3218

64 

1 0 1 1   1 0 5 

5181 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3452

98 

1 1 1 1   1 0 5 

5181 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.5319

98 

1 1 1 1   1 1 5 

5181 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   0 0 5 

5181 Geometr   Worcester Arts     N\A 0 0 1 1   1 0 5 
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y Magnet 

5181 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 1 1 0   1 1 5 

5181 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 1 5 

5181 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 1 5 

5181 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 0 5 

5181 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 0 5 

5181 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 0 0 1 1   1 1 5 

5181 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 1 1   1 1 5 
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5181 

Geometr

y 

  Oak Middle School     N\A 1 1 0 0   1 1 5 

5181 

Geometr

y 

  Oak Middle School     N\A 0 1 0 1   0 -1 5 

5181 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 1 1 1 1   0 0 5 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.7520

38 

0 1       0 0 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.4226

45 

0 0       0 0 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.4226

45 

0 1       1 0 3 
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5182 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

1.3271

74 

1 0       0 0 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.2245

36 

1 1       1 1 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.1308

46 

1 0       0 0 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.1276

44 

1 0       0 0 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.9408

28 

0 0       1 0 3 
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5182 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.7558

14 

1 0       1 0 3 

5182 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.4444

43 

1 1       0 0 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3838

38 

0 0       0 0 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3556

35 

0 1       0 1 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

0.3088

05 

0 1       1 0 3 

5182 Geometr   Forest Grove     0.4443 0 0       0 0 3 
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y Middle School 91 

5182 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4444

48 

0 1       1 0 3 

5182 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4593

65 

1 1       1 0 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

0.9033

7 

1 0       0 -1 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    

1.3218

64 

0 1       1 1 3 

5182 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2185

53 

1 1       1 1 3 

5182 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 0       1 0 3 

5182 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 0       0 0 3 
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5182 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1       1 1 3 

5182 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1       0 1 3 

5182 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1       1 0 3 

5182 

Geometr

y 

  Oak Middle School     N\A 1 1       1 -1 3 

5182 

Geometr

y 

  Oak Middle School     N\A 0 0       0 0 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 0 1       1 1 3 

5182 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 0 1       0 0 3 

5183 Geometr   Worcester East     - 0 0 0     0 0 4 
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y Middle School 1.7520

38 

5183 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.4226

45 

1 0 0     0 0 4 

5183 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.4226

45 

1 1 1     0 0 4 

5183 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.2245

36 

1 1 1     0 0 4 

5183 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.1308

46 

0 0 1     1 0 4 

5183 Geometr   Worcester East     - 1 1 0     0 0 4 
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y Middle School 1.0429

87 

5183 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.9408

28 

1 1 1     1 0 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.7558

14 

1 1 0     0 0 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.5806

23 

0 1 0     1 -1 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.4563

29 

0 1 0     0 0 4 

5183 Geometr   Forest Grove     - 0 1 0     1 0 4 
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y Middle School 0.4525

12 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.4322

43 

0 1 1     1 0 4 

5183 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3838

38 

1 0 1     0 0 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4444

51 

1 1 1     1 0 4 

5183 

Geometr

y 

  

Worcester East 

Middle School 

    

0.9033

7 

1 1 1     1 1 4 

5183 

Geometr

y 

  Oak Middle School     

1.1310

23 

1 1 1     1 0 4 

5183 Geometr   Forest Grove     1.3332 1 1 1     1 0 4 



415 | P a g e 
 

y Middle School 11 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

28 

1 1 1     1 0 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

3 

1 1 1     1 0 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3684

83 

1 1 1     1 0 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3684

83 

1 1 1     1 0 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.5319

98 

1 1 1     1 -1 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.6604

7 

1 0 1     1 1 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.6944

82 

1 1 1     1 0 4 
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5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2220

93 

1 1 1     1 0 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2222

27 

1 1 1     1 0 4 

5183 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2223

58 

1 1 1     1 0 4 

5183 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 0     0 0 4 

5183 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1 1     1 0 4 

5183 

Geometr

y 

  Oak Middle School     N\A 1 1 1     1 0 4 

5183 

Geometr

y 

  Oak Middle School     N\A 1 1 1     1 -1 4 

5183 Geometr   Oak Middle School     N\A 1 0 1     1 0 4 
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y 

5183 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 1 1 1     1 -1 4 

5183 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 0 1 1     0 1 4 

5184 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.7520

38 

0 0       0 0 3 

5184 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.4226

45 

0 0       1 0 3 

5184 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.4226

45 

0 0       0 -1 3 

5184 Geometr   Worcester East     - 0 1       1 0 3 
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y Middle School 1.2245

36 

5184 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.1308

46 

0 1       1 1 3 

5184 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.0429

87 

1 0       0 0 3 

5184 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.9408

28 

1 1       0 0 3 

5184 

Geometr

y 

  

Burncoat Middle 

School 

    

-

0.4567

55 

1 1       1 0 3 

5184 Geometr   Forest Grove     - 1 0       1 0 3 
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y Middle School 0.4563

29 

5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.4563

29 

1 1       1 0 3 

5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.4525

12 

0 0       0 0 3 

5184 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3838

38 

1 0       0 0 3 

5184 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3709

47 

0 1       1 0 3 

5184 Geometr   Forest Grove     0.0778 1 1       1 0 3 
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y Middle School 69 

5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.8060

47 

1 1       1 -1 3 

5184 

Geometr

y 

  

Burncoat Middle 

School 

    

1.2827

41 

1 1       1 0 3 

5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3332

11 

1 1       1 -1 3 

5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

3 

0 1       0 0 3 

5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3684

83 

1 1       1 0 3 

5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.5319

98 

1 1       1 0 3 

5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.5319

98 

1 0       1 -1 3 
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5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.6604

7 

1 1       1 0 3 

5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.8166

18 

1 1       1 -1 3 

5184 

Geometr

y 

  

Forest Grove 

Middle School 

    

3.1106

78 

1 1       1 0 3 

5184 

Geometr

y 

  

Worcester Arts 

Magnet 

    N\A 1 1       1 0 3 

5184 

Geometr

y 

  Oak Middle School     N\A 1 1       1 1 3 

5184 

Geometr

y 

  Oak Middle School     N\A 1 1       1 0 3 

5184 

Geometr

y 

  Oak Middle School     N\A 0 1       0 -1 3 

5184 Geometr   Worcester East     N\A 1 0       1 1 3 
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y Middle School 

5185 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.7520

38 

1 1 0 0 0 0 0 6 

5185 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.4226

45 

0 0 1 1 0 1 0 6 

5185 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.4226

45 

1 1 1 0 1 1 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

1.3271

74 

0 0 1 1 1 0 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

1.2398

0 0 1 0 0 1 0 6 
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83 

5185 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.2245

36 

0 1 1 1 1 0 0 6 

5185 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.2056

39 

0 1 0 0 1 0 0 6 

5185 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.0429

87 

1 0 1 1 1 1 0 6 

5185 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.9408

28 

0 1 1 0 1 0 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.7558

1 0 1 1 0 0 0 6 
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14 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.5418

9 

0 0 1 0 0 0 0 6 

5185 

Geometr

y 

  

Burncoat Middle 

School 

    

-

0.4567

55 

1 1 1 1 1 0 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.4563

29 

0 1 1 1 1 1 0 6 

5185 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3838

38 

0 1 1 0 0 0 0 6 

5185 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3709

0 0 0 1 1 0 -1 6 
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47 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4443

91 

1 1 1 1 0 0 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4444

51 

1 0 1 1 1 0 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4545

53 

1 1 1 1 1 1 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4593

65 

1 1 1 1 1 1 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.9565

59 

1 1 1 1 1 1 -1 6 

5185 

Geometr

y 

  

Burncoat Middle 

School 

    

1.2247

56 

0 1 1 1 1 1 0 6 

5185 

Geometr

y 

  

Burncoat Middle 

School 

    

1.2827

41 

1 1 1 0 1 1 0 6 
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5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3332

11 

1 1 0 1 1 1 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

3 

1 1 1 1 1 1 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

33 

1 1 1 1 1 1 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3452

98 

1 1 1 1 1 1 -1 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3632

32 

1 1 1 1 1 1 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.5319

98 

1 1 1 1 0 1 -1 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.6604

7 

0 1 1 0 1 0 -1 6 

5185 Geometr   Forest Grove     1.6604 1 1 1 1 1 1 1 6 
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y Middle School 7 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.8166

18 

1 1 1 1 0 1 -1 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.0436

77 

1 1 1 1 1 1 1 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2196

66 

1 1 1 1 1 1 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2222

27 

1 1 1 1 1 1 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2225

84 

1 1 1 1 1 1 0 6 

5185 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2259

25 

1 1 1 1 1 1 0 6 

5185 

Geometr

y 

  Oak Middle School     N\A 1 1 1 1 1 1 0 6 
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5185 

Geometr

y 

  Oak Middle School     N\A 1 1 1 1 1 1 0 6 

5185 

Geometr

y 

  Oak Middle School     N\A 0 1 1 1 1 1 0 6 

5185 

Geometr

y 

  Oak Middle School     N\A 0 1 0 1 0 0 0 6 

5185 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 1 1 1 1 1 1 0 6 

5187 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.7520

38 

0 0 0     0 0 4 

5187 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.2245

36 

1 1 0     0 0 4 

5187 Geometr   Worcester East     - 0 1 0     0 1 4 



429 | P a g e 
 

y Middle School 1.2056

39 

5187 

Geometr

y 

  

Burncoat Middle 

School 

    

-

1.1563

65 

0 1 1     0 1 4 

5187 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.0429

87 

1 0 1     1 0 4 

5187 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.9408

28 

0 0 0     0 1 4 

5187 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.7558

14 

0 0 0     1 0 4 

5187 Geometr   Forest Grove     - 0 0 0     0 0 4 
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y Middle School 0.4563

29 

5187 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.4525

12 

0 0 1     1 0 4 

5187 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3838

38 

0 0 0     0 -1 4 

5187 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3709

47 

0 0 0     0 -1 4 

5187 

Geometr

y 

  

Burncoat Middle 

School 

    

0.0526

32 

1 0 1     1 0 4 

5187 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4545

53 

1 1 1     1 0 4 
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5187 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.2238

09 

0 0 0     0 0 4 

5187 

Geometr

y 

  

Burncoat Middle 

School 

    

1.2827

41 

1 1 0     1 0 4 

5187 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3094

66 

1 0 1     1 0 4 

5187 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3330

45 

0 1 1     0 0 4 

5187 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

3 

1 1 0     1 0 4 

5187 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

33 

1 0 0     1 1 4 

5187 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.5319

98 

1 0 1     1 1 4 

5187 Geometr   Forest Grove     1.6604 1 0 0     1 0 4 



432 | P a g e 
 

y Middle School 7 

5187 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.8166

18 

0 1 0     1 1 4 

5187 

Geometr

y 

  Oak Middle School     N\A 1 1 1     1 0 4 

5187 

Geometr

y 

  Oak Middle School     N\A 1 1 1     1 0 4 

5187 

Geometr

y 

  Oak Middle School     N\A 1 0 1     0 0 4 

5187 

Geometr

y 

  Oak Middle School     N\A 1 1 1     1 0 4 

5187 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 1 1 1     0 0 4 

5187 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 0 0 0     0 0 4 



433 | P a g e 
 

5188 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.7520

38 

0 0       0 1 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

1.5671

19 

0 0       0 0 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

-

1.4178

62 

1 0       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

1.2398

83 

0 0       1 0 3 

5188 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.2394

66 

0 0       1 0 3 



434 | P a g e 
 

5188 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.2245

36 

0 0       1 0 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

-

1.1563

65 

0 0       0 0 3 

5188 

Geometr

y 

  

Worcester East 

Middle School 

    

-

1.0429

87 

0 0       0 0 3 

5188 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.9408

28 

0 0       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.7558

14 

0 0       1 0 3 



435 | P a g e 
 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

-

0.6966

25 

0 0       1 0 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

-

0.5804

36 

1 0       0 -1 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

-

0.4768

83 

0 0       0 -1 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

-

0.4567

55 

1 1       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

-

0.4432

5 

0 0       0 0 3 



436 | P a g e 
 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

-

0.3930

36 

0 0       1 0 3 

5188 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3709

47 

0 0       1 1 3 

5188 

Geometr

y 

  

Worcester East 

Middle School 

    

-

0.3556

35 

1 0       1 -1 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

-

0.2763

5 

1 0       0 0 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

0.0526

32 

1 1       1 0 3 

5188 Geometr   Burncoat Middle     0.0849 0 0       1 1 3 



437 | P a g e 
 

y School 43 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

0.1175

39 

1 1       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.2579

77 

1 0       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.3036

72 

1 0       1 0 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

0.3336

82 

1 0       1 0 3 

5188 

Geometr

y 

  

Worcester East 

Middle School 

    

0.3708

8 

1 0       0 0 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

0.4428

55 

0 0       0 0 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

0.4563

13 

1 0       0 0 3 



438 | P a g e 
 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

0.4575

66 

0 0       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

0.4593

65 

1 0       1 1 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

0.5194

28 

0 0       1 1 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

0.5245

61 

1 1       1 0 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    

0.6962

13 

1 0       0 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.2104

27 

0 1       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.2238

09 

0 0       0 0 3 

5188 Geometr   Burncoat Middle     1.2827 1 0       1 1 3 



439 | P a g e 
 

y School 41 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3330

45 

1 1       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3332

11 

1 1       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3333

28 

1 1       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3397

23 

1 0       1 1 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

1.3684

83 

1 0       1 1 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2220

93 

1 1       1 0 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2223

58 

1 1       1 0 3 



440 | P a g e 
 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2224

44 

1 1       1 1 3 

5188 

Geometr

y 

  

Forest Grove 

Middle School 

    

2.2225

84 

1 0       1 1 3 

5188 

Geometr

y 

  

Burncoat Middle 

School 

    N\A 0 0       1 1 3 

5188 

Geometr

y 

  Oak Middle School     N\A 0 1       0 0 3 

5188 

Geometr

y 

  Oak Middle School     N\A 1 1       1 0 3 

5188 

Geometr

y 

  Oak Middle School     N\A 1 1       1 0 3 

5188 

Geometr

y 

  

Worcester East 

Middle School 

    N\A 1 1       1 0 3 

5188 Geometr   Worcester East     N\A 0 0       0 0 3 



441 | P a g e 
 

y Middle School 

 


