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Executive Summary 2014 update 

The Technology Plan Committee was appointed by the Harvard School Committee in November 

2013 with the charge to review and update the 2011-14 Technology Plan for the Harvard Public 

Schools. Over the next six months, we met to examine the progress we have made over the last 

three years as well as to discuss next steps for the future. Clearly, there have been significant 

improvements in many areas as we met many of the items in the Vision and Mission Statements 

and recommendations from the previous plan as a result of increased funding: the upgrading of 

the network and computer labs, additional SmartBoards, iPads, in class computers, document 

cameras and related professional development. We also moved forward with increasing access 

and equity among both schools, expanding the curriculum, and increasing parent and community 

communication through the use of technology. 

Our decisions related to the proposed purchases correlate with the need to align with the 

Common Core State Standards which incorporate specific technology expectations in 

Mathematics, Language Arts, Literacy, Social Studies, Science, and the Arts. 

Once again, surveys of all stake holders were undertaken: parents, teachers, students, and for the 

first time, alumnae. We have shared a summary of those findings in our report and have 

reflected on them as we made recommendations for the next phase of our technology plan. 

The committee had many rich discussions as we reached consensus on our new Vision and 

Mission Statements. The Technology Plan includes recommended purchases as well as the 

technology requirements aligned with the new Common Core Standards. 

Our committee was committed to working towards providing both of our schools with the tools, 

curricula, and professional development to allow for the seamless inclusion of technology in 

classroom instruction and school management. 

Respectfully submitted, 
 

Gretchen Henry & Chris Boyle, co-chairs 
 

Harvard Public Schools Technology Plan Committee 
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HARVARD  PUBLIC  SCHOOLS TECHNOLOGY  PLAN 2014 ï 2017 

 
I. OVERVIEW 

 

A. Technology Vision Statement 

 
The Harvard Public School District will  continue its commitment to excellence and will  

create a 21st century learning environment which prepares students for success in the 

digital age by providing: 

 
1. Opportunities for students to achieve their highest potential through the provision 

of sufficient technology personnel, resources, and infrastructure. 

 
2. The seamless inclusion of technology in classroom instruction as a tool for 

students to gain, demonstrate, and apply knowledge and understanding through 

authentic learning experiences. 

 
3. The necessary ongoing training and support required to successfully implement 

technology-rich instruction and learning. 

 

 
B. Mission Vision Statement 

 
The Harvard  Public Schools are committed to: 

 

1. Offering students opportunities to share in the ownership and direction of their 

learning as responsible and contributing citizens in a rapidly changing world. 

 
2. Ensuring technology hardware, software, and infrastructure are up-to-date within 

the guidelines of the District Replacement Cycle. 

 
3. Providing teacher professional development and student training in the current and 

emerging technologies. 

 
4. Providing a safe online learning environment as well as teaching and promoting 

digital citizenship. 

 
5. Improving district coordination of websites, resources, communication and data. 

 
6. Assessing the use of cloud-based applications in order to maximize accessibility, 

communication and collaboration while minimizing costs. 



 

7. Providing sufficient technology personnel to support our vision. 

 
8. Ensuring that teachers and students will  utilize digital devices appropriately to 

enhance learning. 

 
9. Meeting Technology Literacy Standards as imbedded in the Common Core 

Standards as well as the National Education Technology Standards for Students 

(NETS-S). 

 
10. Preparing students to be successful with next generation assessments. 

 

 

C. Goals 
 

As in our previous 2011-14 Technology Plan, we will  continue to commit to the original 

four goals along with the two additions (noted by asterisks) listed below as we move 

forward in meeting the ever-evolving updates and improvements in technology. All  of our 

decisions are based on the acceptance of the National Education Technology Standards in 

the National Technology Plan as well as the MA State Common Core Standards. 

Goal # 1 All  teachers in the Harvard Public Schools will  have the professional 

development and support they need to help students learn using current and future 

instructional technology. 

Goal # 2  All  students, teachers, and administrators will  have access to state of the art 

technology in each classroom, lab, media center and administrative office. 

Goal #3  Effective software and on-line learning resources will  be made available for 

integration of technology to enhance and address the State and Common Core 

Standards and frameworks. 

Goal # 4 The Harvard Public Schools will  continue to use technology to enhance 

communication with all members of the school and town community. 

*Goal # 5 The Harvard Public Schools will  move toward a 1:World initiative (a 

technology device for each student, i.e. iPads) based on the SAMR (Substitution, 

Augmentation, Modification, Redefinition) model beginning with a grade 5 pilot with 

the financial, professional development, and staffing supports needed to be successful. 

The potential exists after a review to move forward with a 1:Word initiative K-12. 

*Goal # 6 We will  make careful decisions that reflect our commitment to the SAMR 

model as illustrated on the next page. 



 

D. Next Steps 
 

As we move forward with the recommended hardware and software purchases in the 2014-17 

Technology Plan as well as the planning and provision of related professional development, our 

committee will  continue its commitment to the successful integration of technology prek-12 in 

instruction and learning in the following related areas: 

 
 

¶ We will  review and make recommendations for updates and changes in our technology 

curricula prek-12 to be fully aligned with the Common Core State Standards using Atas 

Rubicon (a curriculum mapping software). 

¶ We will  review and update our digital citizenship curriculum system-wide. 

¶ We will  review and update our Acceptable Use Guidelines system-wide. 

¶ We will  schedule and present parent and student information sessions beginning in May 

of this school year in preparation for a 1:World roll out in grade 5. 

¶ We will  provide on- going professional development for teachers in the iPad initiative as 

well as all faculty in both schools focused on the integration of technology in instruction 

and learning. 

¶ We will  administer and review quarterly surveys of students, parents and teachers on the 

progress of the first iPad initiative. As a result, adjustments will  be made as needed. 

This information will  also be used to make decisions as to the continuation of the 1 to 

World roll out in additional years. 

¶ We will  give updates to the School Committee during the school year to share the 

progress of the first iPad initiative. 

¶ We will  make decisions that reflect our commitment to the SAMR model below. 
 

 



 
 

 

 

II. INFORMATION TECHNOLOGY ASSESSMENT 
 

 

A. Current  Program Status 

 
1. Curriculum  Integration  

Our focus is to improve on curriculum integration through the leadership of our 

administrators, media faculty, curriculum and team leaders all of whom facilitate the use 

of technology and integrate it into the curriculum. The following course descriptions (K- 

12) illustrate the objectives and skills incorporated within our Technology curriculum. 

See Tab 12 for complete scope and sequence. 

2. Course Offerings 

Hildreth  Elementary School (K -5) 

Currently at the K-5 level, students attend a Library Media Technology Class as a forty- 

minute special once or twice a week.  In a three-week rotation, students attend a class 

for skills instruction in the computer lab twice and library skills in the library once. 

Kindergarten and First Grade computer skills instruction involves learning how to 

manipulate the mouse and keyboard, basic computer vocabulary and navigating pre- 

selected websites incorporating different aspects of classroom curriculum. 

Second Grade ï Fifth Grade computer skills instruction involves keyboarding, 

computer vocabulary and navigating the pre-selected websites incorporating different 

aspects of classroom curriculum.  Students begin Microsoft productivity tools using 

Word, Excel and Power Point. Currently, similar skills are being taught at each these 

levels. In the future, as students are receiving more formal instruction, the grade level 

skills will  differentiate. 

The Bromfield  School (6-12) 
 

Media Technology (Grades K-5) 

Flash Animation/Web Design  (Grades 9-12) 

CADD (Computer Aided Drafting and Design) (Grades 9-12) 

Computer Technology (Grades 6-8) 

Computer Graphics (Grades 9-12) 

Introduction to Computer Science (Grades 10-12) 

Creative Digital Photography  (Grades 9-12) 



Computer Technology Grade 6 
 

Students will  be introduced to the history of the computer, its many uses, and 

components. In addition, students will  develop competency using basic computer tools 

to support important skills for work in other academic subjects. 

¶ A keyboarding program will  be used to practice proper keyboarding techniques. 

These skills will  be applied to all course work and emphasized throughout the 

year. 

¶ Students will  work with the Microsoft Office Suite, including Word, PowerPoint, 

Excel and Publisher. 

¶ Safe and effective strategies for using the Internet and school network will  be 

incorporated into projects. 

Many assignments will  be curriculum based, directly supporting content in the core 

academic areas. 

Computer Technology Grade 7 
 

Students will  expand their knowledge of computing tools, and continue to develop 

mastery level skills in some areas. Students will:  

¶ Use word processing to create a variety of print projects. 

¶ Design spreadsheets and databases. 

¶ Create charts and graphs to present data. 

¶ Understand and apply HTML to create web pages. 

¶ Develop presentations. 

¶ Introduce electronic mail as an efficient communications tool. 

¶ Demonstrate safe and effective methods for using the Internet including critical 

analysis of content, and ethics related to copyright and plagiarism. 
In addition, students will  explore the basic operating components of a computer as 

well as some history about the rapid development of computer technology and its 

impact on society. 

Computer Technology Grade 8 
 

This class offers students opportunities to apply their expanding technological skills 

to more complex projects. Applications using HTML and programs such as 

Inspiration and Publisher will  also be part of the class projects which are integrated 

into grade level curriculum. Students will  create web pages and publications that 

integrate photo, images, and language. Research on the Internet will  continue to 

emphasize how to use search engines effectively to find relevant, unbiased and 

current information on a subject. 



Computer Graphics (Grades 9-12) 
 

This design course is project based with individual instruction. 
 

Emphasis will  be on developing skills necessary for the comfortable and effective use 

of the computer to create art. Students will  use the basics of color and composition 

theory to create fine art, magazine layouts, advertisements, and desktop publishing 

projects. Software will  include Adobe Illustrator and Adobe Photoshop. Students 

will  also have the opportunity to integrate projects from other courses into Computer 

Graphic projects. 

Grading will  concentrate on effort and not artistic ability. 
 

Flash Animation/Web Design (Grades 9-12) 
 

This art course is project based with individual instruction. 
 

In this course students use Adobe Flash, Photoshop, and Illustrator to design web 

pages and to create graphics and animations for web page design, as well as free 

standing animations. 

The focus of this class is on the design elements of shape, color, texture, typography, 

and images as they are applied to web pages (not just bells and whistles!). Students 

will  work on projects that integrate elements such as buttons, navigation bars, and 

background images as well as animation to communicate creative visual information. 

Grading will  concentrate on effort and not artistic ability. 
 

CADD (Computer Aided Drafting  and Design) (Grades 9-12) 
 

This design course is project based. It is an introduction to the basic functions and 

applications of the PC as a tool of design, emphasis will  be on developing skills 

necessary for the comfortable and effective use of the computer for creating technical 

and architectural drawings using the software, AutoCAD LT. The focus for the 

second semester will  be on architectural design and will  culminate with construction 

of a scaled model. 

Grading will  concentrate on effort and not artistic ability. 
 

Creative Digital  Photography (Grades 9-12) 
 

This art course is project based with individual instruction. 
 

Students will  study digital photographic and editing techniques using Adobe 

Photoshop. Topics will  include artistic composition, resolution, lighting, printing, 

mounting, and display. Projects will  reflect themes and/or artistic techniques. 



Grading will  concentrate on effort and not artistic ability. 
 

Introduction  to Computer Science (Grades 10-12) 
 

This course is an introductory class in programming.  Students will  learn computer 

hardware basics, the history of computers, and how to use the JAVA programming 

language. A focus in the second semester will  also be the development of mobile 

applications using JAVA. 

Virtual  High School (Grades 9-12) 
 

The Harvard Public Schools have a contract with Virtual High School regarding 

distance learning for The Bromfield School. Funding is provided by the omnibus 

budget. Students are currently enrolled in the following courses: 

Introduction to Economics   

Reinforce crucial academic skills to help students strengthen their background in the 

subject area prior to taking an advanced level course. 

Animation and Effects 

Students will  develop the skills to create simple cartoon animations, interactive 

buttons, and other 2D and 3D dynamic graphics. 

Preparing for College Admissions 

In this course we will  investigate in as much detail as possible what is involved with 

pursuing a post secondary education. 

Modern Middle East 

This course explores the history of the Middle East (focusing primarily on the last 

century), and examines the relationships within the region and beyond. 

Russian Language & Cultural 

Learn the basics of Russian language and culture. 

Entrepreneurship 

Entrepreneurship starts to prepare future small business owners to run their own 

business according to the principles of business. 

AP US History 

This is a college level history course designed to meet the needs of highly motivated 

students who have a strong interest and ability in history. 

AP World History 

This is a college level history course designed to meet the needs of highly motivated 

students who have a strong interest in history. 

AP Music 

This course is designed to give the student an understanding of music theory, sight 

reading and aural skills that is equivalent to that of a first year college music student. 



In addition one student has dual enrollment in Greenfield Community College taking 

courses in Principals of Psychology, Music Theory Fundamental, Creative 

Musicianship, Applied Music and English Composition. Another student has dual 

enrollment with High Mountain Institute of Colorado taking courses in Practices and 

Principles: Ethics of Natural World, Literature of Natural World, Natural Science, AP 

Calculus A, and United States History. 

3. Staffing and Training  
 

All  teachers and administrators are provided with email accounts accessible from any 

internet based computer.  Extensive training has been provided for the majority of 

teachers who have SMARTboards and other presentation hardware and software in 

their classroom. Advanced training has been offered over each of the last three years 

as well as additional staff members participating in related courses and workshops. 

Our Technology Department staffing includes a Director of Technology, Computer 

Support Specialist, and a Technology Intern through a partnership with Fitchburg 

State University. We also have a library media technology specialist and a certified 

library aid at HES, a library media specialist at TBS as well as faculty who teach a 

variety of technology courses at The Bromfield School. 

 

 

Department of Technology Staffing 
 

 

 

 

Director of Technology

Chris Boyle 
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Technician 

Oksana Peura 

Technology Intern 

 
 

Letty Bell 



 

 

Technology Faculty 
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Mary-Elizabeth Cregan

Marybeth Quaadgras 

The Bromfield School

Martha Brooks

Cricket Segaloff 

Keith Lavigne 
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Summary of Survey Results 

Students at TBS (153) 

The majority of participants were middle schools students who took Computer Tech as a choice 

for one of their specials. 

A. 99.34 % had internet at home as well as at least 3 technology devices. 

B. 81% had no restrictions as to their use of technology at home. 

C. 69% use technology daily for 1-3 hours. 

D. 61% use technology for homework for less than an hour. 

E. 96% have little or no supervision when on line. 

F. 70-80% were satisfied with the number of computers & printers at school in the labs, but 

wanted laptops and tablets as there was only one computer in most classrooms. 

G. They usually used other students or teachers for help with technical problems. 

H. Students felt most capable with using Word, PowerPoint, SmartBoards, videos, social 

media, and on line games. 

I. 71 % felt technology was used in class a few times to daily each week. 

J. They used technology to produce projects, work collaboratively or for writing and 

internet research. 

K. They were interested in digital imagery, robotics and programming for future courses. 

L. Suggestions for improvements were: faster internet, iPads, laptops, less restrictions on 

website, and new computers for the front of the library. 

 

 

 

Parent Surveys (205) 

A. Participants: prek-2 58, gr 3-5 73, gr 6-8 66, gr 9-12 95 with 99% having access to 

the internet at home. 

B. Technology at home was laptops, smartphones, desk tops, iPad/tablets. 

C. 69 % had some restrictions at home re: technology. 

D. 77 % of their children were using technology daily. 

E. 62% thought their children had enough access to technology at school. 

F. 99.5% believe that technology can be a useful educational tool. 

G. 94 % of parents felt fairly to very comfortable helping their children navigate technology 

devices for academic use. 

H. 86% supported the district participating in a 1 to world technology limited pilot. 
 

 
 

Alumnae ( 34 contacted through social media) 



A. Almost all had taken computer tech in middle school. 

B. Suggestions for additional courses at TBS: Programing & coding, video making & 

editing, Web design, Excel. 

C. 84% thought they were fairly to well- prepared in technology at TBS. 

D. There was a much higher use of technology in college than at high school. 

E. BlackBoard, Moodle, and Google were the most common tools used for communication 

in college. 

F. Their recommendations for the most beneficial technology to add to TBS: 

Coding/ programming, Moodle, an online site for assignments & grades, Piazza as a 

discussion forum, Adobe Creative Cloud. 

 
 

Teachers ( 32 HES, 57 TBS  ) 

A. 84 % felt the Professional Development options met their needs fairly well to completely. 

B. 75% use our IT staff for support. 

C. 93% felt their needs were met by our IT staff 

D. 75% were OK with how their computers functioned but felt they were older. 

E. 51 % thought there was not an adequate number of computers. 

F. The most used technology in class was: SmartBoards & projectors, Web based activities 

and iPads ( already one for each teacher at HES). 

G. The most requested additional technology: iPads and laptop carts. 

H. The most requested PD: SmartBoards, iPads, Integrating technology, Google drive, 

Wikis, Moodle. 

I. 99% of teachers had internet at home. 
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Research Summary 

 
 

In order to make informed decisions, our committee reviewed many articles and 

technology plans from other districts. We also had a team of teachers from both schools 

make a site visit to the Shrewsbury Middle School which is in year 3 of their 1:World 

Initiative. Our committeeôs research findings were posted on our Google Drive so all 

members had the opportunity to read or edit them at school or at home. The research was 

most useful as it not only shared a variety of schoolsô original successes and missteps 

along with thoughtful reflection and advice, but there was data indicating significant 

positive results in several critical areas for students including increased engagement, 

supported personalized learning, improved outcomes, improved collaboration, and 

increased motivation. The research also outlined positive outcomes for teachers such as 

access to Common Core State Standards aligned materials and relevant research, 

expanded repertoire of instructional tools and student learning options. It was clear that a 

strong infrastructure, on- going teacher professional development, available staffing 

supports and home/school communication were critical to success. 

Planning and Implementation Resources 
 

1. https://. .piktochart.com/output/815188-6_steps_pilot (Sudbury) 
 

2. http://learninginsudbury.com/11-resources/initial-pilot-proposal-report/       (Sudbury) 
 

3. https://drive.google.com/a/shrewsbury.k12.ma.us/#folders/0B26_pSeMIE1VZ0lk 

QV83OEtvMEk (Shrewsbury) 
 

4. https://drive.google.com/file/d/0B26_pSeMIE1VUlVlWTRXbGw0ZmM/edit?usp 

=sharing (Shrewsbury) 
 

5. eSchool News http://www.eschoolnews.com Here is why we absolutely need 

ed-tech 

6. edutopia  www.edutopia. org/blog  6 Things we Know for Sure with  iPads in 

School 

7. Edudemic www.edudemic.com/student-choice/ The Value of Student Choice 

in Connected Classrooms 

http://learninginsudbury.com/11-resources/initial-pilot-proposal-report/
http://www.eschoolnews.com/
http://www.edudemic.com/student-choice/
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2014-2016 Technology Recommendations Linked to Common Core State Standards 

Page 1 of 3 

 

 

 

 

Recommended Items 
Common Core State Standards 

Math 

Common Core State Standards 

ELA 

 

 

 

 

 
Wireless completion  for  100% coverage 

 

 

 
Guiding Principle  4: Equity-All students should have the benefit  of  

quality  instructional  materials,  good libraries,  and adequate 

technology. 

 

 
Guiding Principle  3-An effective  English language arts and 

literacy  curriculum  draws on informational  texts  and 

multimedia  in order to  build  academic vocabulary and 

strong content  knowledge.  
 

 
mac Mini with  OSX server for  data caching 

Guiding Principle  3: Technology-...computers  with  appropriate  

software,  if  properly  used, contribute  to a rich learning 

environment  for  developing and applying mathematical  concepts. 

 

Students use technology and digital  media strategically  

and capably. 

 

 
iPads for  TBS staff  (includes cases, 10 Apple TVS, apple care - 

LEASE) 

 

Guiding Principle  3: Technology-...computers  with  appropriate  

software,  if  properly  used, contribute  to a rich learning 

environment  for  developing and applying mathematical  concepts. 

Guiding Principle  3-An effective  English language arts and 

literacy  curriculum  draws on informational  texts  and 

multimedia  in order to  build  academic vocabulary and 

strong content  knowledge.  

 

 
iPad air cart  for  TBS includes cart  & Macbook 

 

Standards for  Mathematical  Practices:Technology is an essential 

tool  to  be used st rategicall y.  

Integration  of Knowledge and Ideas: Evaluate the  

advantages and disadvantages of using different  mediums 

to  present a particular  topic  or idea.  

 

 
Bromfield  iPad apps 

 

 
Technology is an essential tool  to  be used st rategicall y. 

Presentation of Knowledge and Ideas: Make strategic  use 

of digital  media and visual displays of data to  express 

information  and enhance understanding of presentations.  

 

 

 
Smart responders class set for  English dept.  

 

 
Guiding Principle  6: Assessment of student  learning should take 

many forms to inform  instruction  and learning.  

Speaking and Listening Standards 6 - 12: Make strategic  

use of digital  media in presentations to enhance 

understanding of findings,  reasoning, and evidence and to  

add interest.  

 

 

 
Smart responders alphanumeric for  science 

 

 
Assessment of student  learning should take many forms to inform  

instruction  and learning.  

Speaking and Listening Standards 6 - 12: Make strategic  

use of digital  media in presentations to enhance 

understanding of findings,  reasoning, and evidence and to  

add interest.  

 

 

 
SmartBoard for  World Lang. Classroom 

 

Guiding Principle  1: Learning : Math ideas should be explored in 

ways that  stimulate  curiousity,  create  enjoyment  of math,  and 

develop depth of understanding.  

Speaking and Listening Standards 6 - 12: Make strategic  

use of digital  media in presentations to enhance 

understanding of findings,  reasoning, and evidence and to  

add interest.  

 

 

 
SmartBoard for  TBS Music 

 

Guiding Principle  1: Learning : Math ideas should be explored in 

ways that  stimulate  curiousity,  create  enjoyment  of math,  and 

develop depth of understanding.  

Speaking and Listening Standards 6 - 12: Make strategic  

use of digital  media in presentations to enhance 

understanding of findings,  reasoning, and evidence and to  

add interest.  

 

 
laptop  Music 

 

 
Use appropriate  tools st rategicall y. 

College and Career Readiness: Use technology , including  

the Internet,  to  produce and publish writing  and to  

interact  and collaborate  with  others.  

 

Deskop- Music SmartMusic Stations (inlcudes Mics and foot  

pedals) 

 

 
Use appropriate  tools st rategicall y. 

Presentation of Knowledge and Ideas: Make strategic  use 

of digital  media and visual displays of data to  express 

information  and enhance understanding of presentations.  



2014-2016 Technology Recommendations Linked to Common Core State Standards 

Page 2 of 3 

 

 

 

 
 

 

 
SmartMusic Software - Teacher 

Guiding Principle  2: Teaching: An effective  program is based on a 

carefully  designed set of content  standards that  are clear and 

specific,  focused and articulated  over time  as a coherent  

sequence. 

 

Presentation of Knowledge and Ideas: Make strategic  use 

of digital  media and visual displays of data to  express 

information  and enhance understanding of presentations.  

 

 
SmartMusic Software - Student 

 

Ideas should be explored in ways that  stimulate  curiousity,  create  

enjoyment  and develop depth  of understanding.  

College and Career Readiness: Use technology , including  

the Internet,  to  produce and publish writing  and to  

interact  and collaborate  with  others.  

 

 

 
Graphing Calculators and software  - TBS math 

 

 

 
Use appropriate  tools st rategicall y. 

Integration  of Knowledge and Ideas: Integrate  and 

evaluate multiple  sources of information  presented in 

diverse formats and media in order to  address a questions 

or solve a problem.  

 

1:World Device Pil ot,  Grade 5 (includes cases, 4 apple TVs, 1 

instructional  computer, and apple care) (LEASE) 

 

Ideas should be explored in ways that  stimulate  curiousity,  create  

enjoyment  and develop depth  of understanding.  

Career and College Readiness: Students employ 

technology thoughtfully  to  enhance their  reading,  writing,  

speaking, listening,  and language use. 

 

1:World Device Pil ot,  Additional  Grade Level 

(includes cases, 4 apple TVs, 1 instructional  computer, and 

apple care) (LEASE based on YEAR 1 pilot  outcome)  

Ideas should be explored in ways that  stimulate  curiousity,  create  

enjoyment  and develop depth of understanding.  Equity:  All  

students should have a high quality  program that  prepares them 

for  college and career.  

 

Career and College Readiness: Students employ 

technology thoughtfully  to  enhance their  reading,  writing,  

speaking, listening,  and language use. 

1:World Device Pil ot,  Additional  Grade Level 

(includes cases, 4 apple TVs, 1 instructional  computer, and 

apple care) (LEASE based on YEAR 1 pilot  outcome)  

 

Ideas should be explored in ways that  stimulate  curiousity,  create  

enjoyment  and develop depth of understanding.Equity.  

Career and College Readiness: Students employ 

technology thoughtfully  to  enhance their  reading,  writing,  

speaking, listening,  and language use. 

 

 
New iPads for  Nurses,Librarian, Administration  

 

 
Use appropriate  tools st rategicall y. 

Integration  of Knowledge and Ideas: Evaluate the  

advantages and disadvantages of using different  mediums 

to  present a particular  topic  or idea.  

Battery  Packs Use appropriate  tools st rategicall y.  
 

 
Professional Development for  teachers and adminsitrators.  

Technology is an essential tool  to  be used st rategicall y.Ideas 

should be explored in ways that  stimulate  curiousity,  create  

enjoyment  and develop depth  of understanding.  

Integration  of Knowledge and Ideas: Integrate  visual 

information  with  other  information  in print  and digital  

texts.  

 

 

 
Apps for  Piloting  Groups 

Conceptual Category: Modeling - Diagrams of various kinds, 

spreadsheets and other  technology, and alegebra are powerful  

tools for  understanding and solving problems drawn from different  

types of real-world  situations.  

 

Presentation of Knowledge and Ideas: Make strategic  use 

of digital  media and visual displays of data to  express 

information  and enhance understanding of presentations.  

 

 
Projector  for  TBS Library and screen 

 

 
Use appropriate  tools st rategicall y. 

Presentation of Knowledge and Ideas: Make strategic  use 

of digital  media and visual displays of data to  express 

information  and enhance understanding of presentations.  

 

 
Large screen tvs 

Guiding Principle  4: Equity-All students should have the benefit  of  

quality  instructional  materials,  good libraries,  and adequate 

technology. 

Presentation of Knowledge and Ideas: Include multimedia  

components and visual displays in presentations to clarify  

claims and findings and emphasize salient  points.  

 

 
Mimo pad - TBS math 

 

 
Use appropriate  tools st rategicall y. 

Presentation of Knowledge and Ideas: Make strategic  use 

of digital  media and visual displays of data to  express 

information  and enhance understanding of presentations.  

 

 

 

 

 
TTI 84 projector  & CB motion  data collector  

Conceptual Category: Modeling - Diagrams of various kinds, 

spreadsheets and other  technology, and alegebra are powerful  

tools for  understanding and solving problems drawn from different  

types of real-world  situations.  

Assessment of student  learning should take many forms to inform  

instruction  and learning.  

 

 

 
Presentation of Knowledge and Ideas: Include multimedia  

components and visual displays in presentations to clarify  

claims and findings and emphasize salient  points.  
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Guiding Principal  for  Mathematics  in  Massachusetts 

Guiding Prinicipal  for  Langauge Arts and Literacy  

Programs in Massachusetts 

 Technology is an essential tool  that  should be used strategically  in 

mathematics education.  

Technology enhances the mathematics  curriculum  in many ways. 

Tools such as measuring instruments,  manipulatives (such as base 

ten blocks and fraction  pieces), scientific  and graphing 

calculators,  and computers with  appropriate  software,  if  properly  

used, contribute  to a rich learning environment  for  developing 

and applying mathematical  concepts. 

 
Teachers and students should consider the available tools when 

presenting or solving a problem.  Students should be familiar  with  

tools appropriate  for  their  grade level  to  be able to make sound 

decisions about which of these tools would be helpful.  (See 

Standard for  Mathematical  Practice 5: Use appropriate  tools 

st rategicall y.)  

 
Technology enables students to communicate ideas within  the  

classroom or to  search for  information  in external  databases such 

as the Internet,  an important  supplement to  a schoolõs internal  

library  resources. Technology can be especially helpful  in assisting 

students with  special needs in regular and special classrooms, at 

home, and in the community.  

They use technology and digital  media strategically  and 

capably.Students employ technology thoughtfully  to  

enhance their  reading,  writing,  speaking, listening,  and 

language use. They tailor  their  searches online to acquire 

useful information  eff icient ly, and they integrate  what  

they learn using technology with  what they learn offline.  

They are familiar  with  the strengths and limitations  of  

various technological  tools and mediums and can select  

and use those best suited to their  communication  goals. 



 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

TAB 6 



 

 

Infastructure,  Hardware,  and  Software  to Support  Identified  Needs  

 Year  1  Year  2   
Item  & Description  qty  cost  total   qty  cost  total   Acct  Total Narrative  

    Infastructure  Technology  - District  

 
Wireless 

 
1 

 
$30,492 

 
$30,492 

      To obtain  100% coverage  and  to  increase  density  needed  based  on  proposed  

1:World  

 
Mac mini w/ OS X server 

 
1 

 
$1,306 

 
$1,306 

      Provide  data  caching  for  iPads to  reduce  internet  bandwidth  during  App  

updates  and  installations  

           
           
         $31,798  
New  Equipment  -  Technology  District   
New  iPads for  Nurses,Librarian,  Administration  6 $598 $3,588       iPads for  enhanced  professional  use 

           
         $3,588  
New  Equipment  - Technology  Bromfield   
 
iPad Carts (LEASE) 

 
3 

 
$6,400 

 
$19,200 

  
3 

 
$6,400 

 
$19,200 

  25 student  iPads per  cart;  used  for  mobile  lab  instruction  and  learning  

environment.  

staff iPads (70 with apple tv and cases)(LEASE) 1 $15,097 $15,097  1 $15,097 $15,097   Assigned  to  classroom  teachers  to  be  used  professionally  or for  student  use 

Smart responders class set for English dept. 1 $2,500 $2,500       Student  assesment  tools  for  instant  feedback  and  data  gathering  

Smart responders alphanumeric for science 1 $1,800 $1,800       Student  assesment  tools  for  instant  feedback  and  data  gathering  

SmartBoard for World Lang. Classroom 2 $4,000 $8,000       Interactive  learning  for  World  Language  students  

SmartBoard for TBS Music 1 $4,000 $4,000       Interactive  learning  for  Music  students  

Laptop Music 1 $1,200 $1,200       Teacher  station  for  SmartMusic  and  Finale software  

Deskop- Music SmartMusic Stations (inlcudes Mics 

and foot pedals) 

 

2 
 

$905 
 

$1,810        

Dedicated  music  stations  for  student  intstrument/vocal  practice  

 
Graphing Calculators and software 

 
30 

 
$125 

 
$3,750 

      Used in AP Calculus,  AP Statistics, Calculus,  Algebra  1 and  2, and  many  other  

math  classes 

Projector for TBS Library and screen 1 $1,200 $1,200       Allow  more  interactive  instruction  in the  front  lab  of  the  library  

Large screen tvs 4 $500 $2,000       TV's for  viewing  of  educational  videos  

Mimo pad - TBS math 1 $350 $350       Allow  for  interactive  teaching  and  learning  in math  

TTI 84 projector & CB motion data collector 1 $400 $400       Allow  for  data  analysis and  viewing  using a  TI 84 Calucator  

        $95,604  
New  Equipment  -  Technology  Hildreth   
1:World Device Pilot, Grade 5 (includes cases, 4 

apple TVs, 1 instructional computer, and apple 

care) (LEASE) 

 
 

1 

 
 

$23,306 

 
 

$23,306 

  
 

1 

 
 

$23,306 

 
 

$23,306 

   
 

Learning  tool  to  increase  student's  motivation,  innovation,  collaboration,  and  or  

1:World Device Pilot, Grade TBD (includes cases, 4 

apple TVs, 1 instructional computer, and apple  

care) (LEASE) 

     
 

1 

 
 

$23,306 

 
 

$23,306 

   
 

Learning  tool  to  increase  student's  motivation,  innovation,  collaboration,  and  or  

           
           
           
         $69,918  
Computer  Software  - Instructional  Bromfield  

Apps for Bromfield Staff 1 $500 $500       Allow  purchase  of  teaching  apps  for  Bromfield  iPads 

 

 
SmartMusic Software - Teacher 

 

 
1 

 

 
$140 

 

 
$140 

      Management  of  SmartMusic  software  allowing  for  assigment  creation  and  

delivery  to  students,  document  and  grade  student  progress,  individualize  

student  learning  

 

 
SmartMusic Software - Student 

 

 
2 

 

 
$40 

 

 
$80 

      Student  practice  tool  for  woodwind,  brass, percussion,  string, and  vocal  

musicians.  Provides  self assement,  instant  feedback  from  software  to  focus  

students  on  areas  of  improvement  

           
           
           
         $720  
Computer  Software  - Instructional  Hildreth  

 
Apps for Piloting Groups 

 
1 

 
$400 

 
$400 

  
$1 

 
$400 

 
$400 

  Allow  purchase  of  teaching  and  learning  apps  for  teachers  and  students  of  the  

1:World  Pilot 

           
         $400  
Misc  Items/PD  - District  

 
Battery Packs 

 
10 

 
$80 

 
$800 

  
10 

 
80 

 
$800 

  Charging  batteries  to  ensure  continued  instructional  and  learning  use of  iPads 

during  the  day  



 

 

 

 
PD Teacher 

 
1 

 
$5,000 

 
$5,000 

 
1 

 
$5,000 

 
$5,000 

 Provide  continued  Professional  Developlment  to  faculty  to  enhance  instruction  

with  technology  

         
         
       $11,600  
         
Grand  Total       $213,628  

 
 

 

 

 

 

 

 

Year 3 Technology Purchases 

 
While this tech plan covers two years, the leases that are being proposed are for 3 years.  It may also be decided that if  the 

pilot programs are successful we will  begin implemenation of the 1:World for all grade levels 5-12. 

 

The 3rd year costs are as follows: 

iPad Carts (LEASE) 3 $6,400 $19,200 
staff iPads (70 with apple tv 

and cases)(LEASE) 

 

1 

 

$15,097 

 

$15,097 
1:World Device Pilot, Grade 

5 (includes cases, 4 apple 

TVs, 1 instructional 

computer, and apple care) 

(LEASE) 

 

 

 

 

1 

 

 

 

 

$23,306 

 

 

 

 

$23,306 
1:World Device Pilot, Grade 

TBD (includes cases, 4 

apple TVs, 1 instructional 

computer, and apple care) 

(LEASE) 

 

 

 

 

1 

 

 

 

 

$23,306 

 

 

 

 

$23,306 
1:World Device 

Implementation all grades 

(LEASE) 

 
 

6 

 
 

$28,000 

 
 

$168,000 

 
 This represents an annual cost in order to 

maintain leases. Suggested funding sources: 

1) $50,000 from Omni-Bus budget made 

available due to no longer needed 

replacements. 

 

Yr 3 total:  

 

$248,909 

2) $200,000 from Omni-Bus budget and/or 

outside funding sources. 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

TAB 7 



 

 

MASSACHUSETTS 

CURRICULUM FRAMEWORK 

FOR 

MATHEMATICS 

Page 10: 

Guiding Principle 3: Technology 

 
 

Teachers and students should consider the available tools when presenting or solving a problem.  
Students should be familiar with tools appropriate for their grade level to be able to make sound decisions 

about which of these tools would be helpful. (See Standard for Mathematical Practice 5: Use appropriate  
tools strategically.)  

 

 
 

 
 

Guiding Principle 4: Equity 
Page 11: 

é 

All students should have the benefit of quality instructional materials, good libraries, and adequate 

technology. All students must have the opportunity to learn and meet the same high standards. In order to 

meet the needs of the greatest range of students, mathematics programs should provide the necessary 

intervention and support for those students who are below or above grade-level expectations. Practice  

and enrichment should extend beyond the classroom. Tutorial sessions, mathematics clubs, 
 

 

1 
National Center for Education Statistics, Pursuing Excellence: A Study of U.S. Fourth-Grade Mathematics and 

Science Achievement in International Context. Accessed June 2000. 

 

 

 

 

 



 

 

competitions, and apprenticeships are examples of mathematics activities that promote learning. 

é 

 
The Standards for Mathematical Practice 
Page 16: 

 

5. Use appropriate tools strategically. 

Mathematically proficient students consider the available tools when solving a mathematical problem. 

These tools might include pencil and paper, concrete models, a ruler, a protractor, a calculator, a 

spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software. 

Proficient students are sufficiently familiar with tools appropriate for their grade or course to make 

sound decisions about when each of these tools might be helpful, recognizing both the insight to be 

gained and their limitations. For example, mathematically proficient high school students analyze 

graphs of functions and solutions generated using a graphing calculator. They detect possible errors 

by strategically using estimation and other mathematical knowledge. When making mathematical 

models, they know that technology can enable them to visualize the results of varying assumptions, 

explore consequences, and compare predictions with data. Mathematically proficient students at 

various grade levels are able to identify relevant external mathematical resources, such as digital 

content located on a website, and use them to pose or solve problems. They are able to use 

technological tools to explore and deepen their understanding of concepts. 

 
 

Connecting the Standards for Mathematical Practice to the Standards for Mathematical Content 
Page 17: 

 

The Standards for Mathematical Content are a balanced combination of procedure and understanding. 

Expectations that begin with the word ñunderstandò are often especially good opportunities to connect the 

practices to the content. Students who lack understanding of a topic may rely on procedures too heavily. 

Without a flexible base from which to work, they may be less likely to consider analogous problems, 

represent problems coherently, justify conclusions, apply the mathematics to practical situations, use 

technology mindfully to work with the mathematics, explain the mathematics accurately to other students, 

step back for an overview, or deviate from a known procedure to find a shortcut. In short, a lack of 

understanding effectively prevents a student from engaging in the mathematical practices. 

 

 

The Standards for 

Mathematical Content 

 
PRE-KINDERGARTENïGRADE 8 
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Grade 8 

 
Expressions and Equations  _ 8.EE 

 

Work with radicals and integer exponents. 

4. Perform operations with numbers expressed in scientific notation, including problems where both 



 

 

 

decimal and scientific notation are used. Use scientific notation and choose units of appropriate 

size for measurements of very large or very small quantities (e.g., use millimeters per year for  
seafloor spreading). Interpret scientific notation that has been generated by technology.  

 
 
 
 
 

The Standards for 

Mathematical Content 
HIGH SCHOOL: CONCEPTUAL CATEGORIES 

 
Introduction 

Numbers and Number Systems 
 

Page 75: 

é 

 
é 

 

Introduction 

Expressions 
 

Page 79: 
 

é 

 

 
 

Content Standards 

Arithmetic with Polynomials and Rational Expressions  _ A-APR 
 

Page 82: 

 

Rewrite rational expressions. 

6. 

 
 
 
 

Reasoning with Equations and Inequalities  _ A-REI 
 

 

 

Rewrite simple rational expressions in different forms; write 
a(x)

/b x  in the form q(x) + 
r (x)

/ , 
(  ) b(x) 

 

where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of 

b(x), using inspection, long division, or, for the more complicated examples, a computer algebra 

system.  
 



 

 

Page 83: 

Solve systems of equations. 

9. (+) Find the inverse of a matrix if it exists and use it to solve systems of linear equations (using 

technology for matrices of dimension 3 ³ 3 or greater). 

 
 

 
Represent and solve equations and inequalities graphically. 

Page 84: 
 

11. 

 
 
 
 
 

Conceptual Category: Functions 
 

Page 85 

é 

 
 

Connections to Expressions, Equations, Modeling, and Coordinates 
 

Determining an output value for a particular input involves evaluating an expression; finding inputs that 

yield a given output involves solving an equation. Questions about when two functions have the same 

value for the same input lead to equations, whose solutions can be visualized from the intersection of 

their graphs. Because functions describe relationships between quantities, they are frequently used in 

modeling. Sometimes functions are defined by a recursive process, which can be displayed effectively 

using a spreadsheet or other technology. 

 
Interpreting Functions  _ F-IF 

 

Page 87: 

 

Analyze functions using different representations. 

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple 

cases and using technology for more complicated cases. ÎÎ 

 

Building Functions  _ F-BF 
 

Page 88: 

 

Build new functions from existing functions. 

3. Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment with 

cases and illustrate an explanation of the effects on the graph using technology. Include 

recognizing even and odd functions from their graphs and algebraic expressions for them. 

 

 
 

2
ÎÎ indicates Modeling standard. 

Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and  
y = g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, 

e.g., using technology to graph the functions, make tables of values, or find successive  
approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute 

value, exponential, and logarithmic functions.
2ÎÎ

  
 



 

 

Linear, Quadratic, and Exponential Models F-LE 
 

Construct and compare linear, quadratic, and exponential models and solve problems. 

Page 88: 

4. For exponential models, express as a logarithm the solution to ab
ct 

= d where a, c, and d are 

numbers and the base b is 2, 10, or e; evaluate the logarithm using technology. ÎÎ 

 

 

Trigonometric Functions  _ F-TF 
 

Page 89: 
 

Model periodic phenomena with trigonometric functions. 

7. (+) Use inverse functions to solve trigonometric equations that arise in modeling contexts; 
evaluate the solutions using technology, and interpret them in terms of the context. ÎÎ 

 

CONCEPTUAL CATEGORY: Modeling [«] 

Page 90: 

 

Introduction 

Modeling links classroom mathematics and statistics to everyday life, work, and decision-making. 

Modeling is the process of choosing and using appropriate mathematics and statistics to analyze 

empirical situations, to understand them better, and to improve decisions. Quantities and their 

relationships in physical, economic, public policy, social, and everyday situations can be modeled using 

mathematical and statistical methods. When making mathematical models, technology is valuable for 

varying assumptions, exploring consequences, and comparing predictions with data. 

é 

In situations like these, the models devised depend on a number of factors: How precise an answer do  

we want or need? What aspects of the situation do we most need to understand, control, or optimize? 

What resources of time and tools do we have? The range of models that we can create and analyze is 

also constrained by the limitations of our mathematical, statistical, and technical skills, and our ability to 

recognize significant variables and relationships among them. Diagrams of various kinds, spreadsheets 

and other technology, and algebra are powerful tools for understanding and solving problems drawn from 

different types of real-world situations. 
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é 
Graphing utilities, spreadsheets, computer algebra systems, and dynamic geometry software are 

powerful tools that can be used to model purely mathematical phenomena (e.g., the behavior of  
polynomials) as well as physical phenomena.  

 

CONCEPTUAL CATEGORY: Geometry [G] 

Page 92: 

 

Introduction 
 

 
é 

 



 

 

 

 
 
 
 
 

CONCEPTUAL CATEGORY: Statistics and Probability [S] 

Page 98: 

 

Introduction 
é 
Technology plays an important role in statistics and probability by making it possible to generate plots, 

regression functions, and correlation coefficients, and to simulate many possible outcomes in a short  
amount of time.  

 

Content Standards 
Interpreting Categorical and Quantitative Data _ S-ID 
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Interpret linear models. 

8. Compute (using technology) and interpret the correlation coefficient of a linear fit. ÎÎ 

 

The Standards for 

Mathematical Content 
HIGH SCHOOL: 

MODEL PATHWAYS AND MODEL COURSES 

MODEL TRADITIONAL PATHWAY: Model Algebra I 
Page 113: 

 

 

Represent and solve equations and inequalities
3 

graphically. 
 

11. 

 
 
 
 
 

Page 114: 

Analyze functions
4 

using different representations. 
 

 
 

 

3 
In Algebra I, functions are limited to linear, absolute value, and exponential functions for this cluster. 

Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and  
y = g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, 

e.g., using technology to graph the functions, make tables of values, or find successive  
approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute 

value, exponential, and logarithmic functions. ÎÎ  
 



 

 

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple 

cases and using technology for more complicated cases. 
5ÎÎ

 

Building Functions
6    

_ F-BF 
 

Build new functions from existing functions. 

3. Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment with 

cases and illustrate an explanation of the effects on the graph using technology. Include 

recognizing even and odd functions from their graphs and algebraic expressions for them. 

 
Statistics and Probability 

Interpreting Categorical and Quantitative Data _ S-ID 
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Summarize, represent, and interpret data on a single count or measurement variable. 

4. Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate 

population percentages. Recognize that there are data sets for which such a procedure is not 

appropriate. Use calculators, spreadsheets, and tables to estimate areas under the normal 

curve. ÎÎ
7
 

Interpret linear models. 

8. Compute (using technology) and interpret the correlation coefficient of a linear fit. ÎÎ 

 

MODEL TRADITIONAL PATHWAY: Model Algebra II 
Arithmetic with Polynomials and Rational Expressions  _ A-APR 

 

Page 126: 
 

Rewrite rational expressions. 

A 6. 

 
 
 
 

Reasoning with Equations and Inequalities  _ A-REI 
 

Page 126: 

Represent and solve equations and inequalities graphically. 

11. 

 
 
 
 
 

Building Functions  _ F-BF 
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4 
In Algebra I, only linear, exponential, quadratic, absolute value, step, and piecewise functions are included in this 

4 
cluster. 

5
ÎÎ indicates Modeling standard. 

6 
Functions are limited to linear, quadratic, and exponential in Algebra I. 

7 
Introduce in Algebra I; expand in Algebra II. 

Rewrite simple rational expressions in different forms; write 
a(x)

/b x  in the form q(x) + 
r(x)

/ , 
(  ) b(x) 

 

where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of 

b(x), using inspection, long division, or, for the more complicated examples, a computer algebra 

system.  
 

Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and  
y = g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, 

e.g., using technology to graph the functions, make tables of values, or find successive  
approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute 

value, exponential, and logarithmic functions.ÎÎ  
 



 

 

Build new functions from existing functions. 

3. Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment with 

cases and illustrate an explanation of the effects on the graph using technology. Include 

recognizing even and odd functions from their graphs and algebraic expressions for them. 

 

Linear, Quadratic, and Exponential Models F-LE 
 

Page 127: 

Construct and compare linear, quadratic, and exponential models and solve problems. 
ct 

4. For exponential models, express as a logarithm the solution to ab = d where a, c, and d are 

numbers and the base b is 2, 10, or e; evaluate the logarithm using technology. ÎÎ 

 

MODEL INTEGRATED PATHWAY: Model Mathematics I 
Reasoning with Equations and Inequalities  _ A-REI 

 

Page 133: 

Represent and solve equations and inequalities graphically.
8

 

11. Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and  
y = g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, 

e.g., using technology to graph the functions, make tables of values, or find successive  
approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute 

value, exponential, and logarithmic functions.
9ÎÎ

  

Functions 

Interpreting Functions  _ F-IF 
 

Page 133: 

Analyze functions using different representations.
10

 
 

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple 

cases and using technology for more complicated cases.ÎÎ 

a. Graph linear and quadratic functions and show intercepts, maxima, and minima. ÎÎ 

e.  Graph exponential and logarithmic functions, showing intercepts and end behavior, and 

trigonometric functions, showing period, midline, and amplitude. ÎÎ 

Building Functions  _ F-BF 
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Build new functions from existing functions.
11

 
 

3. Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment with 

cases and illustrate an explanation of the effects on the graph using technology. Include 

recognizing even and odd functions from their graphs and algebraic expressions for them. 

Statistics and Probability 

Interpreting Categorical and Quantitative Data _ S-ID 
 

Page 136: 

Interpret linear models. 

8. Compute (using technology) and interpret the correlation coefficient of a linear fit. ÎÎ 
 

 

8 
Limit Mathematics I to linear and exponential equations; learn as general principle to be expanded in 

8 
Mathematics II and III. 

9
ÎÎ indicates Modeling standard. 

10 
Limit Mathematics I to linear and exponential functions with integer domains. 

11 
Limit Mathematics I to linear and exponential functions; focus on vertical translations for exponential functions. 



 

 

 
 
 
 

MODEL INTEGRATED PATHWAY: Model Mathematics II 

Functions 

Interpreting Functions  _ F-IF 
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Analyze functions using different representations.
12

 
 

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple 

cases and using technology for more complicated cases. ÎÎ 

a. Graph linear and quadratic functions and show intercepts, maxima, and minima. ÎÎ 

b. Graph square root, cube root, and piecewise-defined functions, including step functions and 

absolute value functions. ÎÎ 

 

Building Functions  _ F-BF 
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Build new functions from existing functions.
13

 
 

3. Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment with 

cases and illustrate an explanation of the effects on the graph using technology. Include 

recognizing even and odd functions from their graphs and algebraic expressions for them. 

 

Arithmetic with Polynomials and Rational Expressions  _ A-APR 
 

Page 151: 

Rewrite rational expressions.
14

 
 

6. 

 
 
 
 

Reasoning with Equations and Inequalities  _ A-REI 
 

Page 151: 

Represent and solve equations and inequalities graphically. 

11. 

 
 
 

ÎÎ 

 

 

 

 

 

 

 

 
 

12 
Limit Mathematics II to linear, exponential, quadratic, piecewise-defined, and absolute value functions. 

13 
Expand to include quadratic and absolute value functions. 

14 
Focus on linear and quadratic denominators. 

Rewrite simple rational expressions in different forms; write 
a(x)

/b x  in the form q(x) + 
r(x)

/ , 
(  ) b(x) 

 

where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of 

b(x), using inspection, long division, or, for the more complicated examples, a computer algebra 

system.  
 

Explain why the x-coordinates of the points where the graphs of the equations y = f(x) and  
y = g(x) intersect are the solutions of the equation f(x) = g(x); find the solutions approximately, 

e.g., using technology to graph the functions, make tables of values, or find successive  
approximations. Include cases where f(x) and/or g(x) are linear, polynomial, rational, absolute 

value, exponential, and logarithmic functions.  
 



 

 

 

 

Functions 

Interpreting Functions  _ F-IF 
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Analyze functions using different representations.
15

 
 

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple 

cases and using technology for more complicated cases. 
16ÎÎ

 

b. Graph square root, cube root, and piecewise-defined functions, including step functions and 

absolute value functions. ÎÎ 

c. Graph polynomial functions, identifying zeros when suitable factorizations are available, and 

showing end behavior. ÎÎ 

e. Graph exponential and logarithmic functions, showing intercepts and end behavior, and 

trigonometric functions, showing period, midline, and amplitude. « 

 

Building Functions  _ F-BF 
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Build new functions from existing functions.
17

 
 

3. Identify the effect on the graph of replacing f(x) by f(x) + k, kf(x), f(kx), and f(x + k) for specific 

values of k (both positive and negative); find the value of k given the graphs. Experiment with 

cases and illustrate an explanation of the effects on the graph using technology. Include 

recognizing even and odd functions from their graphs and algebraic expressions for them. 

 

Linear, Quadratic, and Exponential Models F-LE 
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Construct and compare linear, quadratic, and exponential models and solve problems.
18

 
 

4. For exponential models, express as a logarithm the solution to ab
ct 

= d where a, c, and d are 

numbers and the base b is 2, 10, or e; evaluate the logarithm using technology. ÎÎ 

 

Statistics and Probability 

Interpreting Categorical and Quantitative Data _ S-ID 
 

Page 153: 

Summarize, represent, and interpret data on a single count or measurement variable. 

4. Use the mean and standard deviation of a data set to fit it to a normal distribution and to estimate 

population percentages. Recognize that there are data sets for which such a procedure is not 

appropriate. Use calculators, spreadsheets, and tables to estimate areas under the normal    

curve. ÎÎ 

 

 

 

 

 

 
 

15 
Expand to include rational and radical functions; focus on using key features to guide selection of appropriate type 

15 
of function model. 

16
ÎÎ indicates Modeling standard. 

16
(+) indicates standard beyond College and Career Ready. 

17 
Expand to include simple radical, rational, and exponential functions; emphasize common effect of each 

17 
transformation across function types. 

18 
Only include logarithms as solutions of exponential functions. 



 

 

 
 

MODEL ADVANCED COURSE: Model Precalculus 

Algebra 

Arithmetic with Polynomials and Rational Expressions  _ A-APR 
 

Page 158: 

Rewrite rational expressions. 

6. 

 
 
 
 

Reasoning with Equations and Inequalities  _ A-REI 
 

Page 158: 

Solve systems of equations. 

9. (+) Find the inverse of a matrix if it exists and use it to solve systems of linear equations (using 

technology for matrices of dimension 3 ³ 3 or greater). 

 

Functions 

Interpreting Functions  _ F-IF 
 

Page 158: 

Analyze functions using different representations. 

7. Graph functions expressed symbolically and show key features of the graph, by hand in simple 

cases and using technology for more complicated cases. 
19ÎÎ

 

d.    (+) Graph rational functions, identifying zeros and asymptotes when suitable factorizations 

are available, and showing end behavior. ÎÎ 

 

Trigonometric Functions  _ F-TF 
 

Page 159: 

Model periodic phenomena with trigonometric functions. 

7. (+) Use inverse functions to solve trigonometric equations that arise in modeling contexts; 

evaluate the solutions using technology, and interpret them in terms of the context. ÎÎ 

 

MODEL ADVANCED COURSE: 

Model Advanced Quantitative Reasoning 
 
Algebra 

Reasoning with Equations and Inequalities  _ A-REI 
 

Page 163: 

Solve systems of equations. 

9. (+) Find the inverse of a matrix if it exists and use it to solve systems of linear equations (using 

technology for matrices of dimension 3 ³ 3 or greater). 
 

 

19
ÎÎ indicates Modeling standard. 

Rewrite simple rational expressions in different forms; write 
a(x)

/b x  in the form q(x) + 
r(x)

/ , 
( ) b(x) 

 

where a(x), b(x), q(x), and r(x) are polynomials with the degree of r(x) less than the degree of 

b(x), using inspection, long division, or, for the more complicated examples, a computer algebra 

system.  
 



 

 

 
 

Functions 

Trigonometric Functions  _ F-TF 
 

Page 164: 

Model periodic phenomena with trigonometric functions. 

7. (+) Use inverse functions to solve trigonometric equations that arise in modeling contexts; 

evaluate the solutions using technology, and interpret them in terms of the context. ÎÎ 
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Students with Disabilities 
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é 

Application to Students with Disabilities 

Promoting a culture of high expectations for all students is a fundamental goal of the Common Core State 

Standards. In order to participate with success in the general curriculum, students with disabilities, as 

appropriate, may be provided additional supports and services, such as: 
 

ǒ Instructional supports for learning based on the principles of Universal Design for Learning (UDL),
20
ï 

which foster student engagement by presenting information in multiple ways and allowing for diverse 

avenues of action and expression. 

ǒ Instructional accommodations (Thompson, Morse, Sharpe & Hall, 2005) ï changes in materials or 

procedures which do not change the standards but allow students to learn within the framework of the 

Common Core. 

ǒ Assistive technology devices and services to ensure access to the general education curriculum and 

the Common Core State Standards. 

 
 
 
 
 
 
 
 

 

20 
UDL is defined as ña scientifically valid framework for guiding educational practice that (a) provides flexibility in the 

ways information is presented, in the ways students respond or demonstrate knowledge and skills, and in the ways 

students are engaged; and (b) reduces barriers in instruction, provides appropriate accommodations, supports, and 

changes, and maintains high achievement expectations for all students including students with disabilities and 

students who are limited English proficientò by Higher Education Opportunity Act (PL 110ï135). 
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Introduction 

Page 3: 
 

The Literate Person of the Twenty-First Century 

As a natural outgrowth of meeting the charge to define college and career readiness, the standards also 

lay out a vision of what it means to be a literate person in this century. Indeed, the skills and 

understandings students are expected to demonstrate have wide applicability outside the classroom or 

workplace. Students who meet the standards readily undertake the close, attentive reading that is at the 

heart of understanding and enjoying complex works of literature. They habitually perform the critical 

reading necessary to pick carefully through the staggering amount of information available today in print 

and digitallyé 

 
 

Guiding Principles for English Language Arts and Literacy Programs 

in Massachusetts 

 
Page 7: 

Guiding Principle 3 
 

 
In all of their classes, including history/social science, science and technology/engineering, arts, 

comprehensive health, foreign language, and vocational and technical subjects, students should  

encounter many examples of informational and media texts aligned to the grade or course curriculum.  

This kind of reading, listening, and viewing is the key to building a rich academic vocabulary and 

increasing knowledge about the world. Each kind of print or media text has its unique characteristics, and 

proficient students apply the critical techniques learned in the study of exposition to the evaluation of 

multimedia, television, radio, film/video, and websites. School librarians play a key role in finding books 

and other media to match studentsô interests, and in suggesting further resources in public libraries. 

 
 
 
 

Students Who are College and Career Ready 

 


































































































































































































































































































































