
I. Introduction 
 
The GHS Innovation Lab was born out of the idea that school doesn’t have to look the same for 
everyone.  We believe that right now individual teachers and students are doing innovative 
things in their classrooms every day, and that this sort of innovation is what makes GHS an 
amazing place.  Innovation Lab will take this one step further by creating a separate environment 
where four core subject areas are taught together, free from typical schedule constraints, so that 
more time can be dedicated to create and pursue new ideas that might not otherwise be possible.     
 
We believe in our students, our teachers and our school.  We also believe that the world and what 
it needs are changing, and that our students, our teachers and our school need to adjust to those 
changes.  In order to meet the challenges of the changing world, education needs to shift from a 
focus on information acquisition to a focus on innovative problem solving, creativity and real 
world engagement.  
 
Often change takes place from the ground up.  Students and teachers can make this big leap by 
working together to reimagine what school might “look like” and “feel like.” This process of 
change involves just the right mix of optimizing what we already have and experimenting with 
entirely novel approaches and structures.  We believe that Innovation Lab can become a 
laboratory where these new ideas can take form and permeate the wider GHS community. 
 
 
II. Program 
A. Vision  
The GHS Innovation Lab is a flexible and personalized learning environment devoted to 
fostering creativity, curiosity, and purpose within an interdisciplinary and college preparatory 
curriculum. Teachers blend core disciplines in a project-based approach, allowing students to 
explore their interests and harness their innovative potential. Students are encouraged to discover 
their passions and are supported as they make an impact in the community at large. 
  
B. Foundational Principles 
Research into high performing instructional and curricular models suggest that we focus on the 
following principles: 

● Flexible approach to time: 
○ School schedule 
○ School day 

● Cross-disciplinary approach to content and skill development 
● High levels of student-teacher collaboration and connection 
● Student agency and ownership of learning 
● Focus on metacognition: Students can explain the what, how, and why of their learning 

and gauge how they are doing 



● Large common hub for all school activity 
● Project-based learning opportunities 
● Community involvement with real world internship/mentoring 
● Regular public exhibition of student work  
● Choice within boundaries 
● Writing and quantitative reasoning as integral requirements in every content area 
● Technology: 

○ As a dynamic tool for learning 
○ As preparation for life 

● Access to the resources available in the existing structure of GHS 
 
C. Students  
Innovation Lab is for students who: 
● show improved academic motivation when given choice  
● frequently attempt to connect their personal interests to the content they are learning 
● prefer their learning to be interdisciplinary 
● are motivated by real-world connections to their learning 
● want a larger audience than teacher and classmates to show their work 
● explore interests and questions without continuous prompting 
● like to explore a topic in an unconventional way 
● are willing to experience a student-led environment 
● enjoy collaboration with others 
● find the constant movement in the block schedule to be disruptive to their learning 

 
D. Entry Year  
In year one of implementation (2015-2016), we will accept up to 90 rising sophomores, 
approximately 15% of the Class of 2018.  Each year we will add an incoming class of 
sophomores. By 2017-2018, we envision a maximum enrollment of approximately 270 students 
serving grades 10-12. 
 
Students entering the program will continue to be assigned to their GHS House and to work with 
their existing support staff, including house administrator, counselor, assistant dean, mental 
health professional, and special education staff. 
 
E. Selection Process 
As a first measure of success of the proposed Innovation Lab PILOT, we will collect data on 
student self-selected enrollment. It is our goal that by February 2015, 80-90 current GHS 
freshman will choose to enroll in Innovation Lab for their sophomore year, as measured by 
entrance into the random lottery, selection in the lottery, and confirmation of Innovation Lab 
enrollment with their current GHS guidance counselor.  
 



As a first step in the selection process, the Innovation Lab team is speaking with current 
freshmen in their English or Social Studies classes. Please see Appendix A for a copy of the 
student informational leaflet.  The team also sent a letter to all parents of current freshmen 
directing them to online informational materials and inviting them to attend an information 
session. The team is hosting several information sessions at various times to accommodate parent 
schedules (please see as listed below).  
 
Innovation Lab students for the 2015-2016 school year will be selected by a random lottery to be 
conducted on Tuesday, January 20, 2015.  To be eligible for the random lottery students must: 

1. Be a member of the GHS Class of 2018. 
2. Have completed the online application Google form in its entirety (available via 

http://ghsinnovationlab.com/apply, please refer to Appendix B). 
3. Schedule and attend a one-on-one information session with a faculty member designing 

the Innovation Lab (See Appendix B). 
4. Submit an acknowledgement form as signed by the student, his/her parent/guardian, and 

his/her GHS Guidance Counselor (See Appendix B).  
5. Complete all application requirements, including the required one-on-one information 

session, by Friday, January 9, 2015. 
 
Key dates and times in the application process: 
Parent and student information sessions, all in GHS Media Center, Meeting Room 1+2:   
7:00-8:30 PM Monday November 3rd 
12:00-1:15 PM Friday November 7th 
7:00-8:15 AM Wednesday November 12th 
7:00-8:30 PM Thursday November 13th 
7:00-8:30 PM Tuesday November 18th 
12:00-1:15 PM Monday November 24th 
   
Application Timeline:  
From November 1 through December 23: Students complete required one-on-one information 
sessions with an Innovation Lab team member.   
Due by January 9, 2015:  Last date for submitting completed applications. 
Tuesday January 20, 2015: The team conducts random lottery. 
January 20 through January 30, 2015: Students confirm Innovation Lab enrollment.  
Monday Feb 2, 2015: Final list of students to be enrolled sent to guidance counselors. 
 
F. Teachers/Staffing  
Innovation Lab will be staffed at the current GHS teacher : student ratio (15.6 : 1). All teachers 
will be certified staff members and will work under current GEA contract.  No additional staffing 
or certifications are required.   
 



G. Curriculum  
Content and curricula covered by Innovation Lab students in their English, American History, 
and Algebra II (or next appropriate Math course in the sequence) courses will be the same 
content and curricula as covered by students in the larger GHS community.  A proposal for a 
new Environmental Chemistry pilot course that aligns more closely with the Next Generation 
Science Standards has been submitted.  As discussed in detail in the accompanying pilot course 
proposal, the laboratory-based, college preparatory Environmental Chemistry PILOT COURSE 
will offer students a new take on classic topics in Chemistry, incorporating key concepts in both 
Earth and Life Sciences in order to align with the Next Generation Science Standards (NGSS).   
 
In addition to the four core academic subjects, every student enrolled in Innovation Lab will be 
required to take Design Studio, a PILOT course that will count as an Applied Arts credit.  As 
discussed in detail in the accompanying PILOT COURSE proposal, in Design Studio, students 
will learn professional presentation skills appropriate for the 21st century workplace. These can 
include slide presentations, videoconferences, and scheduling and giving presentations to 
professionals currently in the field. Students will also learn how to use the technology related to 
scientific and mathematical modeling that will prepare them for a world where justification 
through data is essential. Students will be able to use engineering and build techniques to create 
visuals that are an extension of work in their core Innovation Lab classes. Design Studio will 
also prepare Innovation Lab students for involvement in the wider community by emphasizing 
life skills needed for college and career readiness such as preparing for interviews, participating 
in the exchange of ideas in a specific field, and maintaining collaborative relationships with 
peers.  
 
The content and concepts of these courses will be presented in a way that helps students connect 
their learning to real world applications and their own interests. Teams of teachers will present 
interdisciplinary coursework through project based learning.  
 
Each quarter will be broken up as follows: 

1. Seminar Cycle: A period of four weeks where students progress through seminars, 
generating intriguing questions that are answered through studio research and supported 
by modules. Students will produce and be assessed on written articles, mini-presentations 
and module related assignments.  
1.1. Seminar time: Co-taught classroom experiences dedicated to introducing 

important concepts to students and facilitating inquiry through collaborative work.  
1.2. Studio time: Students work independently or in small groups to research and 

answer questions generated during Seminar.  
1.3. Module: Instructional delivery organized around required content and skill 

development, such essay writing and standardized test taking. 



2. Immersion Week: Over the course of one week students will engage in discussions with 
professionals and embark on subject-appropriate field trips. Students will write 
reflections and begin project proposals.  

3. Design Cycle: Over a period of three weeks students research and analyze documents, 
data, and any necessary resources for their project. Students revise, research and reflect 
until the completion of their large-scale projects, and prepare their presentations.  

4. Showcase: During the last week of the quarter students present their research to an 
appropriate audience and complete a comprehensive reflection on their project from 
design to presentation.  

 
For a specific example of how curricula will be organized, please see Appendix C.  
 
H. Measuring Student Progress  
 
As discussed above, as a first measure of success of the proposed Innovation Lab PILOT, we 
will collect data on student self-selected enrollment. It is our goal that by February 2015, 80-90 
current GHS freshman will choose to enroll in Innovation Lab for their sophomore year, as 
measured by entrance into the random lottery, selection in the lottery, and confirmation of 
Innovation Lab enrollment with their current GHS guidance counselor. 
 
As a second measure of success for the proposed PILOT, we will collect data on student self-
selected retention.  It is our goal that by February 2016, 80% of the first cohort of Innovation Lab 
sophomores will choose to continue their enrollment in Innovation Lab for their junior year as 
measured by confirmation of Innovation Lab enrollment with their current GHS guidance 
counselor.  Related to this point, it is further our goal that 100% of any Innovation Lab “spots” 
within the class of 2018 generated by attrition will be filled by new applicants.  
  
We are committed to measuring our students’ progress on two fronts: engagement and college 
and career readiness.  
 
A wealth of research shows that increased student interest and engagement is linked to student 
achievement (see References below, especially: Hulleman & Harackiewicz, 2009; Schiefele, 
Krapp, & Winteler, 1992; and Tucker-Drob, Cheung, & Briley, 2014). Our mission is to create 
an environment that maximizes student interest and engagement, and thus raises student 
achievement.  To measure student engagement, we plan on conducting both student and parent 
surveys.  A variety of surveys and survey items addressing this metric are currently available 
within GHS, including the Student Connectedness Survey conducted by the Office of Student 
Life, as well as the Harris Poll and/or the Endicott Survey (depending upon GPS’ decision about 
further implementation of such commercial surveys within the district).  The team is also 
considering creating our own surveys to be administered over the course of Innovation Lab’s 



first year.  Our goal is for 80% of Innovation Lab students to show an increase in student 
engagement as per data collected on such surveys. 
 
In addition, for Innovation Lab students with a history of attendance and/or disciplinary referrals, 
there are several school databases at our disposal that will be used to gauge improved student 
engagement. Our goal is that 80% of these Innovation Lab students will show improved 
attendance, and 80% of these Innovation Lab students will show a decrease in disciplinary 
referrals.  
 
A key part of college and career readiness is real-world problem-solving as demonstrated by 
regular participation in showcases--community exhibitions of work targeting an appropriate 
service, academic, or professional audience.  Our goal is for 90% of Innovation Lab students to 
successfully participate in at least three community showcases each school year.  Similarly, our 
goal is for 90% of Innovation Lab students to construct and curate a portfolio of their ongoing 
project-based work, including metacognitive reflection upon the projects contained therein 
(descriptions of process and content learning). We will also collect data on students’ grade point 
averages. Our goal is for 80% of students to raise their grades in two or more core subjects by the 
end of the year.  In recognition of the fact that GPA alone is not enough to indicate student 
success in the future, we will also measure student achievement by assessing Innovation Lab 
portfolios for evidence of both increased metacognition and increased conceptual understanding 
of subject content. 
 
State-mandated standardized assessments (such as SBAC and CAPT Science) and other 
nationwide standardized tests (such as SAT) are commonly used metrics of student achievement. 
However, the timeframe for interim progress reports to the Board of Education (November 2015) 
and for final recommendations to the Board regarding the continuation of the pilot program 
(Spring 2016) will occur well in advance of availability of student performance scores for such 
assessments.  For example, 2016 CAPT Science score will not available until August 2016 at the 
earliest, and students will not even take the SBAC until May of their junior year.   Thus, these 
standardized test scores do not constitute a significantly useful metric for evaluating the 
Innovation Lab pilot.  Nonetheless, we plan to track and monitor student performance on 
standardized, means-tested exams such as SBAC, CAPT Science (and whatever NGSS-aligned 
science exam replaces CAPT), and SAT. 
 
We have already begun collecting data on the likely impact of the Innovation Lab experience on 
the college applications process and college readiness of our college-bound students.  We have 
obtained from the GHS Career Center Counselor (via the Naviance database) a list of every post-
secondary institution (college or university) to which 20 or more GHS students have applied 
within the past three years.  We are in the process of contacting the directors of admission for all 
of these institutions.  Institutions with which we have spoken (~30 minute teleconferences) thus 
far include (amongst others) New York University, Fordham University, the University of 



Pennsylvania, the University of Vermont, Boston College, Boston University, the University of 
Rhode Island, the University of Connecticut, and Yale University.  In every case these directors 
of admission have expressed support for the structure and philosophy of the interdisciplinary, 
project-based, student-driven learning style to be pursued in Innovation Lab.  Specifically, 
admissions staff from all of these schools have expressed that Innovation Lab curricula and 
project-based learning illustrated appropriate rigor that would not disadvantage students seeking 
to apply to competitive colleges and universities.  
 
Comments from Admissions Officers at the above institutions include the following: 
● “I can’t wait to see how it develops.” 
● “It sounds like your program continues to have a really strong academic component to 

it.” 
● We are looking for “effective communicators...  communication is huge… in print, 

digital, or performance forms.” 
● “What you are trying to achieve has relevance on this campus.” 
● “We don’t see enough intellectual risk-taking.” 
● “[We are] looking for students who are excited about bumping up against ideas that are 

unfamiliar... and grappling with that.” 
● “There’s a lot of great philosophy and thinking going on behind this.” 
● “It sounds like you’ll be doing some really interesting things.” 
● “[It] sounds like you are on a difficult but worthy endeavor.” 

 
Using these various data collection methods, interim progress reports will be completed and 
distributed to the Board of Education during the November 2015 work session and again during 
the next available work session after first semester of the 2015-2016 school year ends.  A formal 
report will be submitted to the Board of Education at the end of the school year 2015-2016.  
Informal updates are, of course, available as needed upon request.   
 
I. Leadership 
Innovation Lab will be run day-to-day by a collaborative committee of teachers. All other issues 
will be handled by House support staff.  As discussed above, students entering the program will 
continue to be assigned to their GHS House and to work with their existing support staff, which 
includes house administrator, counselor, assistant dean, mental health professional, and special 
education staff.  
 
J. Integration with GHS  
1. Courses  
Innovation Lab students will take World Language; Health and Wellness; Physical Education; 
and elective courses (across the entire GHS offering) in the greater GHS.  
 
2. Extracurriculars 



Students will have full access to all before and after school activities, including athletics.  
 
3. Schedule 
Five blocks of Innovation Lab students’ schedules will be allotted to Innovation Lab. Unlike a 
set of five blocks in greater GHS, the five hours in Innovation Lab will be flexible and will not 
be the same day-to-day. Students will pursue their greater GHS courses according to the current 
rotating block schedule. 
 
4. AP classes 
After conversations with admissions officers (see as described in detail in Section H above) from 
prestigious Ivy League schools including Yale and University of Pennsylvania, as well as other 
GHS favorites such as NYU, Boston College and University of Vermont, we have concluded that 
it is in the students’ best interest to set a hard limit on the number of AP courses Innovation Lab 
students may take. Admissions officers expressed that Innovation Lab curricula and project 
based learning illustrated appropriate rigor that would not disadvantage students looking to apply 
to competitive colleges and universities.  As a result, it is our decision that Innovation Lab 
students only be offered one AP class in their senior year.  However, students may opt to take as 
many AP exams as they wish and will be mentored by Innovation Lab faculty in preparation for 
such exams.  Innovation Lab students may opt to take any of the Innovation Lab core subjects at 
the Honors level. 
 
5. Impact on other programs/courses 
It is anticipated that enrollment of 80-90 sophomores within Innovation Lab will NOT impact 
total school billets or individual teacher student load.   It is anticipated that Innovation Lab will 
have no impact on enrollment in World Language, Health and Wellness, or Physical Education 
courses, and minimal impact on enrollment in elective courses. 
It is anticipated that enrollment of such students will shift a total of 4 sections of each core 
academic (English, math, science and social studies) from greater GHS into Innovation Lab.  The 
impact on specific course levels within each department will be known by February 2, 2015, the 
deadline for student confirmation of enrollment within Innovation Lab. 
 
6. Space/classrooms 
Innovation Lab will be located within downstairs Cantor.  It will occupy the current World 
Language Computer Lab room and two or three adjacent classrooms.  Please note that the current 
World Language Computer Lab is being replaced and moved elsewhere, thus the presence of 
Innovation Lab will have no impact on delivery of the World Language curriculum or computer 
availability for this progam.  It is anticipated that Innovation Lab will have no impact on overall 
GHS room occupancy. 
 
K. Budget and Funding  
 



1. Partnership with the Greenwich Alliance 
For school year 2014-2015, Innovation Lab research and development is being funded through a 
Greenwich Alliance Reaching Out Grant.  This grant is funding five half-time release positions 
for five teachers (1 each from math, science and English, and 2 from social studies).  The 
Greenwich Alliance has encouraged us to apply for additional smaller scale Reaching Out grants, 
as per the mechanisms available to any other GHS program, for potential ancillary research and 
development funding not available under the current GHS budget. 
  
2. Ongoing Budget and Financial Model 
As stated from the outset, after the research and development stage, the Innovation Lab will 
operate within the BOE per pupil ratios for staffing and operating costs.  Innovation Lab teachers 
will work under the GEA contract.  
 
3. Instructional materials and/or instructional technology 
The district is moving to one-to-one computing device implementation during school year 
2015-2106.  Therefore, it is anticipated that computing and technology needs for the 
Innovation Lab pilot are already being addressed within the current GPS budget.  Additional 
software and databases needed to execute the the Innovation Lab PILOT PROGRAM are 
predominantly available via free online platforms and/or for free downloadable use by 
educators (for example, http://vassarstats.net/ free online platform for statistical analysis, the 
PubChem database available via the National Center for Biotechnology Information, and the 
free “Eyes on Earth” app available from NASA).   
 
Similarly, many of our reading material and textbook needs are already met by print and 
electronic resources available through the GHS Media Center and/or may be met via free 
online resources, including e-books available for free from iTunes (for example, 
Environmental Toxicology and Chemistry by Wiley Publishing available from the App 
store) and databases of free online peer-reviewed science journals (such as PubMed Central 
available via the National Center for Biotechnology Information). 
  
It is anticipated that hard copy textbook, teaching supplies, instrument and equipment 
expenses will be met under the present GHS departmental operating budgets and will not 
require any additional budgeting.   
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Appendix B:  Innovation Lab Online Application and Application Signature Form 
 
GHS Innovation Lab Online Application (2015-2016 School Year) 
*Required 

First Name: * 
Last Name: * 
Student ID Number: * 

Think about who you are as a student. Then, for each of the following statements, rate the 
extent to which you agree or disagree. (Students are given an option to rate on the scale 
below.) 

 
I feel more motivated in school when I get to choose what I study. * 
I frequently connect things I am learning to my personal interests. * 
I am more comfortable when teachers give me very specific instructions for assignments and 
projects. * 
I prefer to have teachers explain things to me directly. * 
I like working in teams with other students. * 
The high school's rotating block schedule makes it hard for me to stay focused. * 
 
Please complete each statement. (Students are given a small submission box.) 
I feel really motivated when __________ . * 
If I could make one change in the world, I would __________ . * 
When I get stuck on an assignment, I __________ . * 
The thing I learned over the last year that I thought was the most exciting/interesting/meaningful 
was __________ . * 
 
These responses will be a little bit longer. Thank you! (Students are given a large 
submission box.) 
Describe why Innovation Lab might be a good fit for you. Please provide your answer as a 
complete paragraph. * 
What questions do you still have about Innovation Lab? * 

  



GHS Innovation Lab Application (2015-2016 School Year) 
Thank you for your interest in Greenwich High School’s Innovation Lab!   
 

We look forward to learning more about you and your educational goals.  In order to complete your 
Innovation Lab application, please acknowledge that you, your parent/guardian, and your GHS 
guidance counselor have read and agree to the following information by signing below.  
 

Innovation Lab students for the 2015-2016 school year will be selected by a random lottery to be 
conducted on Tuesday, January 20, 2015.  To be eligible for the random lottery students must: 

1. Be a member of the GHS Class of 2018. 
2. Have completed the online application Google form in its entirety (available via 

http://ghsinnovationlab.com/apply). 
3. Schedule and attend a one-on-one information session with a faculty member of the 

Innovation Lab (details below). 
4. Submit this form as signed by the student, his/her parent/guardian, and his/her GHS 

Guidance Counselor.  
5. Complete all application requirements, including the required one-on-one information 

session, by Friday, January 9, 2015. 
 

To schedule your one-on-one information session, please sign-up in the Cantor Learning Center 
(Room 530).   
 
At the time of your scheduled information session, please go to the Innovation Lab Office  
(Room 601 in downstairs D-wing), and bring with you: 

● This signed form. 
● Two pieces of work of which you are particularly proud. These pieces do not need to be 

academic work. 
 
If you or your parent(s)/guardian(s) have any questions about Innovation Lab or the application 
process, please contact us at GHSInnovationLab@greenwich.k12.ct.us.   
 

Sincerely,  
GHS Innovation Lab Team 

 
We have read and agree to all of the GHS Innovation Lab application process instructions as 
described above. 
 
_______________________________________   _______________________________________  
Print student name     Student signature 

 
_______________________________________   _______________________________________ 
Print parent/guardian name               Parent/guardian signature 

 
_______________________________________   _______________________________________ 
Print GHS guidance counselor name              Guidance counselor signature 



Appendix C: Sample Unit Plan for First Seminar Cycle 

 



 



 



 The Board has specifically requested the following information: 
·  Identify the program’s learning objectives: Please refer to sections G and H above. 
·  Describe how the program will align with and/or enhance existing curriculum:  Please 

refer to sections G and J above.  Please also refer to the accompanying proposals for the 
Environmental Chemistry PILOT COURSE and the Innovation Lab Design Studio PILOT 
COURSE. 

·  Describe how the program supports improved student achievement:  Please refer to 
section G and H above. 

·  Describe how the program might impact other programs at the school (i.e. class size, 
staffing, course offerings, use of space): Please refer to section J above. 

·  Identify anticipated initial and ongoing expenses, both operating and capital.  Please 
refer to section K above. 

·  Identify any current and/or anticipated source of funding for these expenses other than 
the District.  Please refer to section K above. 

·  Describe staffing provisions including any changes in certified and/or non-certified 
positions: Please refer to section F above. 

·  Describe instructional materials and/or instructional technology.  Please refer to section 
K above. 

·  Describe how students will be selected for the program, including process for recruiting 
students and criteria that will be used for the selection of the students: Please refer to 
sections B and E above. 

·  Identify grade level of students that will enter the program: Please refer to sections B and 
E above. 

·  Identify the minimum number of students that must be enrolled in order to run the 
program:  

Based upon the current GHS student : staff ratio of 15.6 : 1 and conversations with 
Richard Piotrzkowski, we anticipate a minimum of 62 enrolled students in order to 
run the program. 

·  Determine plans for evaluating the program, including quantitative performance 
measures on State mandated tests and other assessments, as well as targets for future 
results: Please refer to section H above. 

·  Describe data collection methods: Please refer to section H above.  
·  Determine the amount of time the program will operate before a formal evaluation 

report will be concluded, and dates when interim progress reports will be completed. 
 Using the described data collection methods (please refer to section H above), interim 

progress reports will be completed and distributed to the Board of Education during the 
November 2015 work session and again during the next available work session after the 
first semester ends.  A formal report will be submitted to the Board of Education at the end 
of the school year, 2015-2016.  

 



·  Identify approximate timeline for decision to continue the program for another year for 
current cohort and add new cohort of students:  

 As described in detail in Sections E and H above, for the initial cohort, students may apply 
between November 1, 2014 and January 9, 2015.  The first cohort of students will be 
enrolled in Innovation Lab by February 2, 2015.  This application timeline will be repeated 
for application for the following school year (SY 2016-2017). The decision about whether 
to continue the PILOT program will be made in March 2016, allowing for a full second 
cohort to apply while still leaving enough time for evaluation of the first three quarters of 
the initial pilot. The decision will come after at least two interim progress reports.  

 
·  Identify how students will be assessed at the end of each course and how the assessment 

compares with other assessments (ie. final exams) at GHS for the same course 
Please refer to section H above.  
Students will also be expected to meet midterm and final exam requirements as approved 
by the Program Head of each core academic department (English, Science, Social Studies 
and Math).  The proposed Innovation Lab Design Studio PILOT COURSE will also have a 
midterm and final exam grade based upon the completion of a portfolio that contains a 
student’s work and reflection about their growth as a learner.  
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I. Recommended Course Title: 

Environmental Chemistry PILOT COURSE (with Honors Option) 

10th grade, Full year, 7 Blocks per cycle, 1 Credit (with Honors Option) 

Part of sequence (9th grade life science + 10th grade physical science) to meet CT State 
Science Standards and CAPT Science testing requirements. 

Meets GPS and CT State graduation requirement for 1 year of Physical Science. 

This laboratory-based, college preparatory course will offer students a new take on 
classic topics in Chemistry, incorporating key concepts in both Earth and Life Sciences in 
order to provide engaging and authentic experiences in the interdisciplinary practices 
and ideas that connect these fields and demonstrate to students how science affects 
their own lives, as well as our larger society.  Students will engage with fundamental 
concepts, topics, and techniques in Chemistry, and apply these ideas to real world 
problems of human society and our environment, including climate change, Earth’s 
biogeochemical systems, and fundamental properties of matter as well as management 
of energy and natural resources.  The course is rich with inquiry-oriented activities; 
students will define a real-world problem to be addressed, collect, analyze and share 
data, and propose workable solutions to the defined real-world problem. Assessments 
will consist of authentic, problem-based learning activities where students will be 
encouraged to explore rigorous science concepts at a deep conceptual level, and then 
present their work in a suitable public and/or professional forum. 

The Environmental Chemistry PILOT COURSE is strategically aligned with the Next 
Generation Science Standards (NGSS), CT State Science Standards and CAPT Science 
requirements, and the GPS Vision of the Graduate. 

  
II. Intended Course Participants: 

The proposed Environmental Chemistry PILOT COURSE will be the full year science 
course for the approximately 80-90 sophomores enrolled in GHS Innovation Lab for the 
2015-2016 school year.  The course will constitute the science portion of the 
interdisciplinary core academic course of study (social studies, English, math, and 
science) offered for Innovation Lab sophomores.  It will also run concurrently with and be 



supported by instruction and learning pursued within the proposed Innovation Lab 
Design Studio 10 PILOT COURSE in applied arts. 
  
The vast majority of GHS freshmen (90%) are currently enrolled in a Biology course 
(Practical Biology, Biology, Honors Biology, or ESL Biology), which satisfies the 
graduation requirement for 1 year of Life Science, and meets the current CT State 
Standards and CAPT Science testing requirements for Life Sciences (Strands III, IV, and 
V and associated CAPT embedded tasks).  For these students, the proposed 
Environmental Chemistry PILOT COURSE constitutes the next logical progression in 
their science course sequence.  Thus, by the end of their sophomore year, such students 
will have satisfied the graduation requirements for 1 year of Life Science and 1 year of 
Physical Science, as well as current CT State Standards and CAPT Science testing 
requirements for Life Sciences (Strands III, IV, and V and associated CAPT embedded 
tasks) and Physical Sciences (Strands I, II and III, and associated CAPT embedded 
tasks). 
  
Approximately 10% of current GHS freshmen are enrolled in Integrated Science (with or 
without Honors Option), which satisfies the graduation requirement for 1 year of physical 
science, and meets current CT State Standards for CAPT Science testing requirements 
for portions of both the Physical Sciences and Life Sciences Strands and their 
associated CAPT embedded tasks. We predict that approximately 10% (8-10) of the 
inaugural Innovation Lab cohort is likely to be drawn from current Integrated Science 
students.  For such students, the proposed Environmental Chemistry PILOT COURSE 
represents a second year of study in the Physical Sciences that will engage them in new 
concepts and ideas in both classical Chemistry and in Earth and Life Sciences at a deep 
level.  For these students, additional instruction will be provided to ensure that they 
demonstrate proficiency for required CT State Life Sciences Standards and CAPT tasks 
not present within the Integrated Science or Environmental Chemistry PILOT COURSE 
curricula.  Such resources and structures are already in place within the GHS Science 
Program for students in such need (e.g., students transferring in from districts with a 
different curriculum sequence, such as “physics first” districts).  These resources will be 
implemented within the flexible schedule and personalized environment of Innovation 
Lab to ensure that all students demonstrate the required proficiencies.  Additionally, such 
students will be required to meet the graduation requirement for 1 credit of Life Science, 
as pursued either within Innovation Lab or within greater GHS as an elective, in their 10th 
grade, 11th grade, or 12th grade year.  For these students, we envision that the benefits of 
the interdisciplinary, problem-based, flexible learning style of Innovation Lab far outweigh 
any logistic accommodations that will need to be made to ensure their adherence to state 
testing and graduation requirements. 
  
Thus the intended audience for the proposed PILOT COURSE is any GHS Innovation 
Lab sophomore.  It is anticipated that the vast majority of these students (~90%) will 
have completed 1 year of Biology (Practical Biology, Biology, Honors Biology, or ESL 



Biology), while approximately 10% of these students will have completed 1 year of 
Integrated Science (with or without Honors option). 
 
Please note that although in its inaugural year, the proposed Environmental Chemistry 
PILOT COURSE will be offered only within Innovation Lab, the pilot course is being 
developed to meet the overall need for the GHS Science Program to implement courses 
and curricula that more closely align with the Next Generation Science Standard (NGSS, 
as discussed in detail below).  As such, this proposed pilot course is intended to serve as 
a platform from which the broader GHS Science Program could advance curricula and 
instruction within the department as a whole. 

  
III. Rationale or Need: Consider, District Goals,  21st Century Skills, Vision of the Graduate 
  

The initiative to develop the Environmental Chemistry PILOT COURSE comes as a 
direct result of a need to: 
1) prepare for the impending shift to and alignment with the Next Generation Science 
Standards (NGSS); 
2) align with Connecticut State Science Inquiry and Content Standards and with CAPT 
Science test requirements until the final adoption of the NGSS; 
3) increase student interest in and engagement with science; 
4) provide a greater emphasis on inquiry and problem solving in alignment with the GPS 
Vision of the Graduate and Science and Technology Program Goals (“Students will 
increase their ability to think critically and/or problem solve.”) as outlined in the GHS 
2013 School Improvement Plan; and 
5) provide for career and college readiness by aligning with the current trends in and 
requirements for post-secondary education. 
  
First and foremost, the rationale behind the proposed Environmental Chemistry PILOT 
COURSE is driven by the imminent likely adoption of the Next Generation Science 
Standards (NGSS) by the State of Connecticut.  Released in final form on April 9, 2013, 
the NGSS represent a new rigorous, internationally set of benchmarked standards for K-
12 science education.  Since their release, the NGSS have been formally adopted by 12 
states (California, Delaware, Kansas, Kentucky, Illinois, Maryland, Nevada, New Jersey, 
Oregon, Rhode Island, Vermont, and Washington) and the District of Columbia.  The CT 
State Department of Education (CSDE) has indicated that it will make its final 
recommendations regarding NGSS adoption sometime in early 2015.  Communications 
from the CSDE thus far have indicated a strong likelihood of NGSS adoption or adaption 
sometime in 2015, followed by a transition in curriculum, instruction and assessments 
over the next 3-5 years (for example, CSDE, 2014).  
  
Not only is there likely to be a regulatory and legal imperative to align with the NGSS, 
there is also a significant pedagogical and curricular imperative to align with NGSS 



irrespective of the state of Connecticut’s formal stance on adoption.   As discussed by 
the National Science Teachers Association (NSTA, 2014) in their position statement, the 
NGSS present an opportunity to advance teaching and learning within the STEM fields in 
ways that heretofore have not been readily possible.  Thus, the NSTA urges adoption of 
the NGSS and outlines several key points that distinguish this iteration of standards from 
previous ones. Such key points include: students engage in science learning at the 
nexus of three dimensions – science and engineering practices, crosscutting concepts, 
and disciplinary core ideas; NGSS focus on both deeper understanding and the 
application of content; science and engineering are integrated; the focus is on college 
and career readiness in preparation for citizenship; and the NGSS are aligned with the 
widely adopted Common Core State Standards (CCSS) already put into practice in many 
states, including Connecticut. An important and vital advancement in the NGSS and its 
supporting framework is the considerable focus on the science and engineering practices 
as a means to consider crosscutting concepts and core disciplinary content. This 
integrated approach has potential to move beyond the false dichotomy of content versus 
process inherent in so many previous reform documents, and allows for a strategic and 
purposeful effort to be directed toward learning, curriculum enhancements, and best 
practices of doing science.  Notably, the CSDE has itself explicitly stated its support for 
and belief in the key pedagogic shifts in the NGSS, arguing that key NGSS 
improvements in how science is taught and learned can and should be pursued 
immediately (for example, CSDE, 2014).  As such, regardless of the timeline for formal 
adoption of the NGSS by the CSDE, a considerable body of curriculum, instruction, and 
assessment best-practices research (as well as the CSDE itself) urges that we move 
towards an NGSS-based approach towards science curriculum and instruction within 
GHS. 
  
As discussed above, the NGSS represent a significant shift in performance expectations 
and disciplinary core ideas that will necessitate a similarly significant shift in curriculum, 
instruction, and assessment.  Specifically, whereas the current CT State Science 
Standards are comprised of five strands encompassing Physical Sciences (Strands I, II, 
and III, which are generally included in a classic sophomore Chemistry Curriculum) and 
Life Sciences (Strands III, IV, and V, which are generally included in a classic freshman 
Biology Curriculum), the Next Generation Science Standards include an entirely new 
emphasis on Earth and Space Sciences, including as a significant departure, a profound 
emphasis on Earth Systems science and the study of Earth and Human activity.  In 
addition, the NGSS places a broad-based, embedded emphasis on the Science and 
Engineering Practices and the interdisciplinary Cross-Cutting Concepts as integral to 
curriculum, instruction, and assessment. Thus, in order to align with the NGSS, the 
Greenwich High School Science Program must continue to shift its curricula to meet 
these new expectations.  The proposed Environmental Chemistry PILOT COURSE will 
serve to meet this need by providing a reimagining of the classical Chemistry curriculum 
with a shift towards alignment with the NGSS including explicit and embedded emphasis 
on the Science and Engineering Practices, an interdisciplinary approach to science 



concepts, and incorporation of the standards for Earth’s Systems and Earth and Human 
activity that are not found in the current CT State Standards and therefore are not 
included within the current freshman Biology or sophomore Chemistry Curricula.          
  
Meeting the requirements of current CT Science Standards and state testing 
requirements is also at the forefront of our planning.  In particular, an analysis of GHS 
CAPT Science scores over the past few years suggests that GHS could benefit from 
continued reform of science curriculum and instruction.  GPS scores on the 10th grade 
Connecticut state mandated test for science (CAPT Science), although showing overall 
improvement from 2006 to 2013, were variable across this time period and lower than 
the overall average for other comparable Connecticut public school districts within its 
state designated reference group, DRG B (see Table 1). 

 

We believe that by framing the CT Science Standards (and NGSS Standards) in an 
interdisciplinary, authentic, real-world context and explicitly emphasizing student interest, 
real-world problem solving, inquiry, and critical thinking, the proposed Environmental 
Chemistry PILOT COURSE will greatly improve our students’ understanding and 
performance.  This belief is supported by a wealth of educational research literature 
(including our own work at GHS regarding the Integrated Science and Honors 
Biochemistry courses, as described in Goldin & Moss, 2014) documenting the significant 
positive effects of student interest, real-world connection, inquiry, collaboration and 
authentic problem solving on student achievement in science, and in particular on 
performance on formal assessments, including standardized tests (such as CAPT 
Science and PISA).  See for example: 
 
Freeman, S., Eddy S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H.,  & Wenderoth, 
M. P. (2014).  Active learning increases student performance in science, engineering, and 
mathematics.  Proceedings of the National Academy of Sciences, 111 (23), 8410-8415. Published 
ahead of print May 12, 2014. [doi:10.1073/pnas.1319030111]. 

Goldin, S. N., & Moss, D. M. (2014).  Transitioning to the Next Generation of Science Education: 



Leveraging the Current Window of Opportunity for Reform. Unpublished Manuscript, University of 
Connecticut, Storrs, CT. 

Hulleman, C. S., & Harackiewicz, J. M. (2009).  Promoting Interest and Performance in High 
School Science Classes.  Science, 326 (5958), 1410-1412.  [DOI:10.1126/science.1177067]. 

Schiefele, U., Krapp, A., & Winteler, A. (1992). Interest as a predictor of academic achievement: A 
meta-analysis of research. In K. A. Renninger, S. Hidi, & A. Krapp (Eds.), The role of interest in 
learning and development, (pp. 183–212).  Hillsdale, NJ: Erlbaum. 
  
Schroeder, C.M. et al. (2007). A Meta-Analysis of National Research: Effects of Teaching 
Strategies on Student Achievement in Science in the United States. Journal of Research in 
Science Teaching, 44(10), pp. 1436-1460. [DOI: 10.1002/tea.20212]. 
  
Tucker-Drob, E. M, Cheung, A. K., & Briley, D. A. (2014). Gross Domestic Product, Science 
Interest, and Science Achievement: A Person X Nation Interaction.  Psychological Science 
0956797614548726, published online October 10, 2014. [DOI: 10.1177/0956797614548726]. 
  
Greenwich High School Harris Poll Survey and Endicott Survey results also provide 
support for the proposal to continue reforming science curricula and instruction at GHS.  
As reported in the 2009-2010 Harris Interactive School Poll Executive Summary, the item 
“You like what is taught in class” in reference to science was rated as the 7th most 
pressing area for improvement within the High School as a whole.  Further analysis of 
student satisfaction with science teaching specifically indicated that 22% of students are 
dissatisfied with their interest level in their science class, and 26% were dissatisfied with 
what is taught in class.  Consequently, the Harris impact analysis identified the items, 
“Science Teacher: Makes the class interesting.” and “Science Teacher: You Like what is 
taught in this class.” as two of the most pressing items for improvement with science 
curriculum and instruction at GHS.  This Harris Poll data is confirmed by the most recent 
Endicott Survey data (April 2014).  According to Endicott Survey data, 58.8% of GHS 
students (of 1682 total student respondents) did NOT agree with the statement “My 
teachers make learning exciting and interesting for me.”  As noted above, a significant 
body of educational research literature indicates that by specifically and deliberately 
emphasizing student interest in real-world problems and questions, the proposed 
Environmental Chemistry PILOT COURSE can improve both student satisfaction with 
and achievement in science. 

Endicott Survey results also indicate that a significant percentage of GHS students and 
parents are looking for courses and curricula that place a greater deliberate emphasis on 
problem solving, inquiry, and critical thinking; and which emphasize varied modes of 
assessment.  As reported in the 2014 Endicott Survey:  

● 24.6% of students (of 1682 total student respondents) did NOT agree with the 
statement, “The content of the courses I take challenges me to think critically and 
solve problems.”  

● 25.3% of parents (of 490 total parent respondents) did NOT agree with the 



statement, “My son's/daughter's teachers emphasize inquiry, problem�solving, 
and higher order thinking.” 

● 22.7% of students did NOT agree with the statement “My teachers use a variety 
of methods to assess my learning.” 

● 35.3% of parents did NOT agree with the statement, “Teachers use a variety of 
methods to assess my son's/daughter's learning.” 

As noted above, a significant body of educational research literature indicates that by 
specifically and deliberately emphasizing collaborative inquiry and authentic, real-world 
problem solving, the proposed Environmental Chemistry PILOT COURSE can improve 
student and parent satisfaction with and achievement in science. 
           
Thus, both the state assessment data for science and multiple sources of survey data 
suggest that science curricula and instruction at Greenwich High School could benefit 
from continued reform.  In particular, they all suggest that both students and parents 
would benefit from continued changes to science curricula to emphasize student interest 
and engagement; real-word problem solving, inquiry, and critical thinking; and varied 
modes of assessment.  Such shifts in emphasis, as found in the NGSS and therefore in 
the proposed Environmental Chemistry PILOT COURSE, are consistent with the goal of 
our department is to develop scientifically literate citizens who truly represent the GPS 
Vision of the Graduate.  This proposed pilot course also supports the Science and 
Technology department goals (“Students will increase their ability to think critically and/or 
problem solve.”) as outlined in the GHS 2013 School Improvement Plan and the Science 
Program’s additional school year 2014-2015 goal of explicit incorporation of the NGSS 
Science and Engineering Practices into ongoing instruction and curriculum. 
  
Our own research indicates that the proposed Environmental Chemistry PILOT COURSE 
specifically, and the interdisciplinary approach to core academics as offered within the 
Innovation Lab pilot as a whole, are consistent with current trends in and requirements 
for post-secondary education. The development of science courses that emphasize a 
wholly interdisciplinary approach to the learning of science has been a growing trend at 
the collegiate level. For example, Princeton University has recently introduced a new 
integrated science curriculum that spans the freshman and sophomore years.   Similarly, 
the University of Pennsylvania has created a new Integrated Studies program, in which 
each course combines science with related ideas in the humanities and social sciences.   
In the University of Vermont’s ISEE (Integrated Study of Earth and Environment) 
Program students explore their study of Earth and environmental sciences from an 
interdisciplinary perspective linking courses in geology, geography, history, English and 
environmental studies.  Such programs encourage students pursuing careers in science 
to acknowledge that the direction of future scientific study can be found in areas where 
the classical disciplines merge.  
  
Consistent with these shifts in post-secondary science instruction, admissions officers at 
a number of colleges and universities have explicitly expressed their enthusiasm for and 



support of the approach to instruction and curriculum proposed for Innovation Lab and 
the Environmental Chemistry PILOT COURSE.  As part of our work to design the GHS 
Innovation Lab, we have obtained from the GHS Career Center Counselor (via the 
Naviance database) a list of every post-secondary institution to which 20 or more GHS 
students have applied within the past three years.  We are in the process of contacting 
directors of admission for all of these institutions.  Institutions with which we have spoken 
(~30 minute teleconferences) thus far include (amongst others) New York University, 
Fordham University, the University of Pennsylvania, the University of Vermont, Boston 
College, Boston University, the University of Connecticut, and Yale University. In every 
case these directors of admission have expressed support for the structure and 
philosophy of the interdisciplinary, project-based, student-driven learning style to be 
pursued in Innovation Lab generally in the Environmental Chemistry PILOT COURSE in 
particular.  
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IV. Greenwich Content Standards and Program Goals Addressed by this Course: 

As discussed in detail above, the proposed Environmental Chemistry PILOT COURSE is 
strategically aligned with and fully supports the Next Generation Science Standards 
(emerging nationwide and state level standards), CT State Science Standards and CAPT 
requirements (current state and local standards), and the GPS Vision of the Graduate 
(district and school level mission and goals). 
  
As discussed above, by aligning with the NGSS and specifically the Science and 
Engineering Practices as embedded pedagogy for engagement with subject content, the 
course explicitly and deliberately provides a greater emphasis on inquiry and problem 
solving.  This emphasis is fully in alignment with the Science and Technology 
Departmental Goals as presented in the October 2013 School Improvement Plan 
(“Students will increase their ability to think critically and/or problem solve.”) and with the 
additional school year 2014-2015 Science Program goal to shift science instruction so as 
to incorporate the NGSS Science and Engineering Practices. 

Student Learning outcomes in alignment with the NGSS Performance Expectations and 
current CT Science Standards Expected Performances will be described in detail in the 
curriculum documents in development. 

By way of example, within the first quarter Innovation Lab PILOT PROGRAM “Intellect” 
unit (as described in the accompanying summary for the Innovation Lab PILOT 
PROGRAM as a whole), selected Student Learning Outcomes and Objectives include: 

1. Making the Decision to be a STEMmer:  Students will compare varying 
viewpoints on global climate change and evaluate who decides, using what data, 
and with what potential bias. Then, students will propose parameters of how 
decisions should be made and justify a common set of STEM practices.     

2. A Complicated Climate:  Students will apply STEM practices to an investigation of 
a global climate change issue or question as they gather, evaluate and 
synthesize the data relevant to the question and propose and justify a decision to 
be made regarding this issue. 

3. Who decides environmental policy? Student will identify and evaluate a specific 
“decision” in environmental policy that impacts a specific global climate change 
issue, including an analysis of the following questions: Who made it?  How was it 
enforced and implemented?  To what effect? 

4. Local Environmental Issues:  Students will apply STEM practices to an 
investigation of a specific environmental issue impacting communities and 
ecosystems within a 50 mile radius of GHS as they gather, evaluate and 
synthesize the relevant data, and then propose and justify a decision to be made 
regarding this issue. 

5. Eutrophication, hypoxia and the Long Island Sound:  Students will describe the 
nitrogen and phosphate cycles, and explain the relationship between these 



cycles, human behaviors (e.g. fertilizer use), and hypoxia in aquatic ecosystems 
generally and the Long Island Sound specifically. 

6. Related CT State Standards required CAPT Tasks:  Student will demonstrate 
proficiency in the series of related CT State Required CAPT Tasks (including: 
Polymers, Acid Rain, Genetically Modified Foods, and Yeast Population 
Dynamics). 

 
By way of example, within the second quarter Innovation Lab PILOT PROGRAM 
“Identity” unit, selected Student Learning Outcomes and Objectives (as from NGSS 
Performance Expectations for Structure and Properties of Matter and for Chemical 
Reactions) include: 

1. Use the periodic table as a model to predict the relative properties of elements 
based on the patterns of electrons in the outermost energy level of atoms. 

2. Construct and revise an explanation for the outcome of a simple chemical 
reaction based on the outermost electron states of atoms, trends in the periodic 
table, and knowledge of the patterns of chemical properties. 

3. Communicate scientific and technical information about why the molecular-level 
structure is important in the functioning of designed materials. 

4. Plan and conduct an investigation to gather evidence to compare the structure of 
substances at the bulk scale to infer the strength of electrical forces between 
particles. 

5. Develop a model to illustrate that the release or absorption of energy from a 
chemical reaction system depends upon the changes in total bond energy. 

6. Apply scientific principles and evidence to provide an explanation about the 
effects of changing the temperature or concentration of the reacting particles on 
the rate at which a reaction occurs. 

7. Refine the design of a chemical system by specifying a change in conditions that 
would produce increased amounts of products at equilibrium. 

8. Use mathematical representations to support the claim that atoms, and therefore 
mass, are conserved during a chemical reaction. 

 

  
 
V. Career Pathway 

 

The Environmental Chemistry PILOT COURSE is a college-preparatory course that will 
prepare students for post-secondary education generally (see as discussed above) and 
for a potential STEM major and career pathway in particular.  For students who pursue 
the Honors Option, the course will prepare them for continued High School and college 
study of science courses and topics at rigorous level. The course is nonetheless also 
appropriate for students who will be career bound immediately post-high school, as it 
prepares them to be scientifically literate and engaged citizens.  



  
There are certain skills a student will learn in the Environmental Chemistry PILOT 
COURSE that are applicable to most careers in the modern economy as well as the 
university environment. These include effective and appropriate communication (via 
technology or in-person presentation) and using 21st century technologies in applied 
scenarios. Additionally, students will be expected to cultivate relationships with science 
mentors outside of school and will have the opportunity to self-design internships that 
can be bridges to careers in those and other areas.  Specific careers will be dependent 
on each student’s unique interests. 
  
Community partnerships will be created with, and students will participate in, 
appropriate local and state organizations, clubs, and professional associations based 
on student interest and topics covered in Innovation Lab (e.g. partnering with 
SoundWaters in a unit on the Long Island Sound or shadowing opportunities at 
Greenwich Hospital). 
  
As discussed in detail above, survey data indicates that both students and parents 
would benefit from and welcome continuing reform of science curricula to emphasize 
student interest and engagement; real-word problem solving, inquiry, and critical 
thinking; and varied modes of assessment.  
  
The Environmental Chemistry PILOT COURSE as offered within Innovation Lab 
provides a new and unique experience in interdisciplinary learning and collaboration for 
both students and teachers, as it constitutes the science portion of the interdisciplinary 
core academic course of study (social studies, English, math, and science) offered for 
Innovation Lab sophomores.  It will also run concurrently with and be supported by 
instruction and learning pursued within the proposed Innovation Lab Design Studio 10 
PILOT COURSE in applied arts (see additional PILOT COURSE proposal). 
  
It is anticipated that enrollment of approximately 80-90 sophomores in Innovation Lab 
will decrease enrollment in sophomore Chemistry Classes (Practical Chemistry, 
Chemistry, Honors Chemistry, and ESL Chemistry) by approximately 70-80 students; 
and enrollment in sophomore Biology 10 and Honors Biochemistry classes by 
approximately 10 students.  

 

  
  
VI. Method of Evaluating the Course: 

As discussed in the accompanying summary for the Innovation Lab PILOT PROGRAM 
as a whole, we are committed to evaluating the success of the proposed PILOT 
PROGRAM as a whole and of the Environmental Chemistry PILOT COURSE in 
particular, by measuring our students’ progress on two fronts: engagement and college 
and career readiness. 



  
As a first measure of the success of the Innovation Lab PILOT PROGRAM and 
Environmental Chemistry PILOT COURSE, we will collect data on student self-selected 
enrollment.  It is our goal that by February 2, 2015, 80-90 current GHS freshmen will 
choose to enroll in Innovation Lab (and the Environmental Chemistry PILOT COURSE) 
for their sophomore year, as measured by entrance into the random lottery, selection in 
the random lottery, and confirmation of Innovation Lab enrollment with their current GHS 
guidance counselor.   
 
As discussed in detail above, a wealth of research shows that increased student interest 
and engagement is linked to student achievement (see References below, especially: 
Hulleman & Harackiewicz, 2009; Schiefele, Krapp, & Winteler, 1992; and Tucker-Drob, 
Cheung, & Briley, 2014). Our mission is to create an environment that maximizes student 
interest and engagement, and thus raises student achievement.  To measure student 
engagement, we plan on conducting both student and parent surveys.  A variety of 
surveys and survey items addressing this metric are currently available within GHS, 
including the Student Connectedness Survey conducted by the Office of Student Life, as 
well as the Harris Poll and/or the Endicott Survey (depending upon GPS’ decision about 
further implementation of such commercial surveys within the district).  The team is also 
considering creating our own surveys to be administered over the course of Innovation 
Lab’s first year.  Our goal is for 80% of Innovation Lab students to show an increase in 
student engagement as per data collected on such surveys. 
 
A key part of college and career readiness is real-world problem-solving as 
demonstrated by regular participation in showcases--community exhibitions of work 
targeting an appropriate service, academic, or professional audience.  Our goal is for 
90% of Innovation Lab students to successfully participate in at least three community 
showcases each school year.  Similarly, our goal is for 90% of Innovation Lab students to 
construct and curate a portfolio of their ongoing project-based work, including 
metacognitive reflection upon the projects contained therein (descriptions of process and 
content learning). We will also collect data on students’ grade point averages. Our goal is 
for 80% of students to raise their grades in two or more core subjects by the end of the 
year.  In recognition of the fact that GPA alone is not enough to indicate student success 
in the future, we will also measure student achievement by assessing Innovation Lab 
portfolios for evidence of both increased metacognition and increased conceptual 
understanding of subject content. 
 
Notably, as discussed in detail above, the CSDE has indicated that state requirements 
for standardized assessment in science are in a period of transition, wherein over the 
next 3-5 years (for example, CSDE, 2014) the Third Generation of of CAPT Science is to 
be phased out and replaced with an as yet unidentified alternate assessment.  
Furthermore, the timeframe for a decision regarding the continuation versus phasing out 
of the proposed Environmental Chemistry pilot course (Spring 2016) will occur well in 



advance of availability of student performance scores for 2016 CAPT Science (not 
available until August 2016 at the earliest).  Thus, CAPT Science scores do not 
constitute a significantly useful metric for evaluating the proposed pilot course.  
Nonetheless, we plan to track and monitor student performance on standardized, means-
tested exams such as CAPT (and whatever NGSS-aligned science exam replaces 
CAPT) as well as on Science Program departmental benchmarks used to track student 
progress towards achieving proficiency in CAPT Science items.   

   
VII. Implementation Plan and Timeline: 

Anticipated plan for implementation with deliverable dates 
● Curriculum development to be completed during school year 2014-2015 by 

Innovation Lab team during release time. 
● No additional professional learning budgeting required.  The pilot course will be 

developed by Innovation Lab team during release time. 
● Communication: the course will be described as part of the Innovation Lab 

informational sessions for students and parents to be held during November through 
January of the 2014-2015 school year.  See initial schedule below. 

Parent and Student Information Sessions 
GHS Media Center, Meeting Rooms 1+2 

  7:00-8:30 PM              Monday, November 3rd 
12:00-1:15 PM              Friday, November 7th 
  7:00-8:15 AM             Wednesday, November 12th 
  7:00-8:30 PM              Thursday, November 13th 
  7:00-8:30 PM              Tuesday, November 18th 
12:00-1:15 PM              Monday, November 24th 

● The course will piloted during the 2015-2016 school year with 80-90 Innovation Lab 
sophomores. 

● Updates to Curriculum Council, Superintendent and Board of Education: 
      a) RE curriculum development: throughout school year 2014-2105 as requested. 

       b) RE pilot implementation: throughout school year 2015-2106 as requested 
       c) RE course outcomes, student performance, and recommendations for 
            continuation versus phasing out of the pilot: late Spring 2016 
● Note that Innovation Lab 2014-2015 team member Sarah Goldin is a member of the 

Curriculum Council and therefore will be able to provide continuous updates to CIPL 
Irene Parisi and to the Curriculum Council at large. 

  
  
VIII. Estimated Cost: 

No additional staffing is required.  A total of 14 current GHS science staff (including 
current Innovation Lab team member Sarah Goldin) meet all certification requirements 
(6-12 Secondary Science - Chemistry certification) to implement the proposed 
Environmental Chemistry PILOT COURSE. 



  
Please note that Innovation Lab as a whole will be staffed at the current GHS 
teacher:student ratio (15.6 : 1). All teachers will be certified staff members and will work 
under current GEA contract. 
  
The district is moving to one-to-one computing device implementation during school year 
2015-2106.  Therefore, it is anticipated that computing and technology needs for the pilot 
are already being addressed within the current GPS budget.  Additional software and 
databases needed to execute the Environmental Chemistry PILOT COURSE within the 
Innovation Lab PILOT PROGRAM are predominantly available via free online platforms 
and/or for free downloadable use by educators (for example, http://vassarstats.net/ free 
online platform for statistical analysis, the PubChem database available via the National 
Center for Biotechnology Information, and the free “Eyes on Earth” app available from 
NASA). 
  
Similarly, many of our reading material and textbook needs may be met via free online 
resources, including e-books available for free from iTunes (for example, Environmental 
Toxicology and Chemistry by Wiley Publishing available from the App store) and 
databases of free online peer-reviewed science journals (such as PubMed Central 
available via the National Center for Biotechnology Information). 
  
It is anticipated that hard copy textbook, teaching supplies, instrument and equipment 
expenses will be met under the present GHS Science Program operating budget and will 
not require any additional budgeting. 

  
This course has been reviewed and the framework has been developed. It is now ready for 
submission to the Superintendent of Schools and Board of Education for Approval: 
  
  
___________________________________________       ______________ 
Irene E. Parisi                                                                       Date 
Signature, Director of Assistant Superintendent 
  
  
___________________________________________       ______________ 
Signature, Building Administrator                                       Date 
  
  
___________________________________________       ______________ 
Signature, Program Associate, Program Coordinator           Date 
  



GREENWICH PUBLIC SCHOOLS 
Greenwich, CT 

Office of Curriculum, Instruction and Professional Learning 
 

PROPOSAL FOR NEW COURSE, PILOT COURSE OR NEW PROGRAM 
 
I. Recommended Course Title and Description:  

Innovation Lab Design Studio 10 
Innovation Lab Design Studio 11 
Innovation Lab Design Studio 12 
(*Honors Option available) 
1.0 Credits, 6 blocks/cycle 
Prerequisite: Student must be concurrently enrolled in GHS Innovation Lab 
Department: Applied Arts 
 
Course Description: This course is required to personalize and fully support the learning in GHS 
Innovation Lab. In Design Studio, students will learn professional skills appropriate for the 21st 
century workplace. These include slide presentations, video conferences, and outreach to 
professionals in the field. Students will also learn how to use the technology related to scientific and 
mathematical modeling in order to prepare them for a world where justification through data is 
essential. As an extension of the content and concepts being covered in Innovation Lab, students 
will acquire the skills necessary to use engineering and build techniques to create visuals and 
products for public viewing. Students will have the flexibility to work with a faculty mentor to 
research, develop, and create a project to fulfill the requirements of the Innovation Lab Design 
Cycle. Design Studio will also prepare Innovation Lab students for involvement in the wider 
community by emphasizing life skills needed for college and career readiness such as preparing for 
interviews, participating in the exchange of ideas in a specific field, and maintaining collaborative 
relationships with peers.  
 
II. Intended Course Participants: 
GHS Innovation Lab will be required of any student enrolled in GHS Innovation Lab. Students not 
enrolled in Innovation Lab may not take this course. The expected number of students is 
approximately 90 per class year.  
 
Expected enrollments for: 

● 2015-2016: 90 students (sophomores) 
● 2016-2017: 180 students (sophomores and juniors) 
● 2017-2018: 270 students (sophomores, juniors, and seniors)  

 
III. Rationale or Need: Consider, District Goals, 21st century Skills, Vision of the Graduate 
Innovation Lab Design Studio is being proposed based on the needs and anticipated work of 
students within Innovation Lab. As a new program, the course does not follow a curriculum review 
or a Board of Education recommendation. There is not a gap in any course sequence. However, 
this course is necessary to support the community engagement, real world problem solving, 



portfolio creation and curation, and metacognition performance expectations of Innovation Lab 
students in conjunction with their four core courses (English, Math, Science, Social Studies).  
 
Endicott Survey results also indicate that a significant percentage of GHS students and parents are 
looking for courses and curricula that place a greater deliberate emphasis on problem solving, 
inquiry, and critical thinking; and which emphasize varied modes of assessment. As reported in the 
2014 Endicott Survey: 

● 55% of staff (of 247 total staff respondents) did NOT agree that “the curriculum emphasizes 
cross-disciplinary learning.” 

● 57% of students (of 1682 total student respondents) did NOT agree with the statement “My 
teachers explain how to apply what I am learning in classes to learning experiences in other 
courses and in my life outside of school.” 

● 35% of students did NOT agree that “information I learn in one class can be used in other 
classes.” 

● 47% of students did NOT agree that they “have the opportunity to apply what [they] are 
learning outside the classroom.” 

● 68% of students did NOT agree with the statement “my teacher personalizes my 
instruction.” 

● 62% of parents (of 490 total parent respondents) did NOT agree that “my son's/daughter's 
teachers personalize instruction to support his/her achievement of the school's learning 
expectations.” 

● 56% of students did NOT agree that “my teachers make learning exciting and interesting for 
me.” 

● 58% of students did NOT agree that “students have input in important decisions made at 
my school.” 

● 53% of students did NOT agree that “my school meets the needs of all students.” 
 
The results of the Endicott Survey mirror a larger shift occurring in the world of education. As the 
survey shows, many students feel that their education has little connection to their interests or the 
“real” world. In Creating Innovators: The Making of Young People Who Will Change the World, 
educational theorist Tony Wagner argues that in order to thrive students need the opportunity to 
develop their passion and purpose. The individualized approach to 21st century skills in Design 
Studio provides this opportunity. Other analyses, such as Paul Tough’s How Children Succeed: 
Grit, Curiosity, and the Hidden Power of Character, emphasize the importance of fostering life skills 
that can be transferred outside of the classroom, including self-advocacy and determination. Visits 
to innovative learning environments such as High Tech High and the iSchool in New York City have 
provided the Innovation Lab team with tangible evidence about the need to create a course 
dedicated to developing these 21st century skills.  
 
In addition to general changes occurring in the educational community, colleges and businesses 
have reported that candidates lack the skills needed to succeed in school and the workplace. 
Studies such as the Bentley PreparedU Report (2014) confirm that students are graduating from 
high school and college without the knowledge and skills to be successful in our constantly 
changing economy. Conversations between Innovation Lab teachers and colleges and universities 
such as New York University, Fordham University, the University of Pennsylvania, the University of 
Vermont, Boston University, Boston College, the University of Connecticut, Yale University, and 



others have provided anecdotal evidence to support the data provided by the Bentley Report. 
Admissions Officers in each university have cited community engagement, the desire to make an 
impact in the world, and a more solid skill set as prerequisites for academic success. 
 
Comments from Admissions Officers at the above institutions regarding the proposed Innovation 
Lab PILOT PROGRAM generally, and the structure of the Design Studio PILOT COURSE 
specifically, include: 

● “I can’t wait to see how it develops.” 
● “It sounds like your program continues to have a really strong academic component to it.” 
● We are looking for “effective communicators...  communication is huge… in print, digital, or 

performance forms.” 
● “What you are trying to achieve has relevance on this campus.” 
● “We don’t see enough intellectual risk-taking.” 
● “[We are] looking for students who are excited about bumping up against ideas that are 

unfamiliar... and grappling with that.” 
● “There’s a lot of great philosophy and thinking going on behind this.” 
● “It sounds like you’ll be doing some really interesting things.” 
● “[It] sounds like you are on a difficult but worthy endeavor.” 

 
Connecticut is also revising its graduation requirements to conform with 21st century learning 
expectations. The Student Success Plan in Connecticut was “developed to address every student’s 
needs and interests to help every student stay connected in school and to achieve postsecondary 
educational and career goals.” In pursuance of this goal, the plan calls for individualization, the 
development of 21st century skills, “opportunities for workplace development and demonstration,” 
the compilation of a portfolio, and metacognitive reflection. All of these goals will be supported in 
Design Studio. The course will offer a personalized environment devoted to fostering 21st century 
skills as students work towards the creation of a portfolio to document their growth as learners. As 
such, the course can serve as a model for the types of practices and activities that can be adopted 
by the high school to meet and exceed the Student Success Plan. 
 
Please see the following sources for additional information:  
 
Connecticut Student Success Plan: http://www.sde.ct.gov/sde/cwp/view.asp?a=2702&Q=334064 
 

High Tech High: http://www.hightechhigh.org/ 
 

NYC’s iSchool: http://www.nycischool.org/ 
 

“The PreparedU Project: An In-depth Look at Millennial Preparedness for Today’s Workforce.”  
Commissioned by Bentley University.  Released January 29, 2014.  Downloaded from 
http://www.bentley.edu/prepared on June 12, 2014. 
 

Tough, Paul. How Children Succeed: Grit, Curiosity, and the Hidden Power of Character. Mariner, 
2013. Print. 

Wagner, Tony, and Robert A. Compton. Creating Innovators: The Making of Young People Who 
Will Change the World. New York: Scribner, 2012. Print. 

 



IV. Content Standards, Objectives and Program Goals Addressed by this Course:  
Innovation Lab Design Studio supports the Greenwich High School Vision of the Graduate by 
focusing on a set of skills students need to “function effectively in an interdependent global 
community.” Design studio encourages students to “pose and pursue substantive questions” in 
their individual and collaborative research and “explore, define, and solve complex problems” 
through engagement with real world problems in the community and world. The personalized 
nature of the course, which encourages students to develop their knowledge and skills by tackling 
issues they care about, supports many of the skills emphasized by the Vision of the Graduate, such 
as the ability to: “Generate innovative and creative ideas;” “Contribute to community through 
dialogue, service, and/or leadership;” and to “Pursue their unique interests, passions and 
curiosities.” The course will fulfill these goals by creating a personalized environment in which 
students are supported as they pursue their passions and make an impact in their community.  
 
Student Learning Objectives addressed in the proposed course 

1. Students will be able to research and pose a solution to an issue they are passionate about.  
2. Students will be able to communicate effectively and professionally with other 

students/teachers and members of the community and professionals in particular fields 
using the appropriate mode of communication (includes technology).  

3. Students will be able to appropriately identify and use 21st century technology to examine a 
local, state, or national issue. Examples include Excel, statistical analysis software, graphic 
design software, computer algebra software, electronic music software, etc.  

4. Students will be able to use physical tools (basic tools, power tools, raw materials, electrical 
circuits, batteries, etc.) to create small-scale models for projects involving the core four 
disciplines.  

 
As part of the Applied Arts program, students will “develop skills and acquire knowledge that will be 
useful throughout [a student’s] life.” Design Studio takes an interdisciplinary approach to cultivating 
the skills and knowledge emphasized in the Applied Arts Program. For example, skills emphasized 
by the Business Education Department such as the use of Powerpoint and other business software 
will be approached through the lens of Math, Science, Social Studies, and English. Students will 
also be engaged in the discovery of important design principles, which will require them to apply 
graphic design software, physical tools, and marketing principles towards the creation of an original 
project. Finally, all knowledge and skills will be developed with the end goal of students making an 
impact in the community. Students will be creating partnerships with local businesses, collaborating 
with experts in their chosen subject area, and presenting and interacting with the community.  
 
This course will meet the following subject-based standards (CCSS, national/state): 
CCSS Math, MP#4: Model with mathematics. & CCSS Math strand High School Modeling 
CCSS Math F-LE: Construct and compare linear, quadratic, and exponential models and solve 
problems. 
CCSS Math S-IC: Make inferences and justify conclusions from sample surveys, experiments, and 
observational studies.   
CCSS Social Studies Dimension 1: Constructing Compelling Questions 

● 3: Explain points of agreement and disagreement experts have about interpretations and 
applications about disciplinary concepts and ideas associated with a supporting question. 

● 4: Explain how supporting questions contribute to an inquiry and how, through engaging 



source work, new compelling and engaging questions emerge. 
● 5: Determine the kinds of sources that will be helpful in answering supporting and 

compelling questions, taking into consideration multiple points of view represented in the 
sources, they types of sources available, and the potential uses of the sources. 

Dimension 4: Communicating Conclusions 
● 6: Use disciplinary and interdisciplinary lenses to understand the characteristics and causes 

of local regional, and global problems; instances of such problems in multiple contexts; and 
challenges and opportunities faced by those trying to address these problems over time and 
place. 

● 7: Assess options for individual and collective action to address local, regional, and global 
problems by engaging in self-reflection, strategy identification, and complex causal 
reasoning. 

● 8: Apply a range of deliberative and democratic strategies and procedures to make 
decisions and take action in their classrooms, schools 

All NGSS Science and Engineering Practices 
● Asking questions and defining problems 
● Developing and using models 
● Planning and carrying out investigations 
● Analyzing and interpreting data 
● Using mathematics and computational thinking 
● Constructing explanations and designing solutions 
● Engaging in argument from evidence 
● Obtaining, evaluating, and communicating information 

All NGSS High School Engineering Design Standards (PEs and DCIs) 
English CCSS Standards 11-12.SL.5. 
Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) 
in presentations to enhance understanding of findings, reasoning, and evidence and to add 
interest. 
English CCSS Standards 11-12.SL.4. 
Present information, findings, and supporting evidence clearly, concisely, and logically such that 
listeners can follow the line of reasoning and the organization, development, substance, and style 
are appropriate to 
purpose, audience, and task. 
 
V. Career Pathway  

There are certain skills a student will learn in Innovation Lab Design Studio that are applicable to 
most careers in the modern economy as well as the university environment. These include effective 
and appropriate communication (via technology or in-person presentation) and using 21st century 
technologies in applied scenarios.  
 
Additionally, students will be required to have relationships with mentors outside of school and will 
have the opportunity to self-design internships that can be bridges to careers in those areas. 
Specific careers will be dependent on the students.  
 
Partnerships will be created with appropriate organizations based on student interest and topics 
covered in Innovation Lab. (ex. partnering with SoundWaters in a unit on the Long Island Sound).  



 
VI. Method of Evaluating the Course:  
Due to the fact that Design Studio is meant to supplement the work being done within Innovation 
Lab, the course will be evaluated by the same metrics of success presented in the Board of 
Education Innovation Lab Proposal. Metrics include parent and student surveys, participation in 
community outreach, the showcasing of the interdisciplinary work done in the class, the ability to 
use the appropriate 21st century technology for the particular project being done, and the creation 
of a portfolio that documents student growth and reflection.  
 
VII. Implementation Plan and Timeline:  
Anticipated plan for implementation with deliverable dates 

● Curriculum development - school year 2014-2015 
● No additional professional learning budgeting required; course will be developed by 

Innovation Lab team during release time 
● Communication - course will be described as part of the Innovation Lab informational 

sessions during 2014-2015 school year 
● PILOT the course during 2015-2016 school year 
● Update to Curriculum Council, Superintendent and Board of Education in Spring 2016 

(ongoing updates are possible if needed/requested. 
●  

Consider provision of update to Superintendent and Board of Education on implementation and 
recommendation of continuation or phasing out the pilot 
 
VIII. Estimated Cost: 

● No additional staffing is required 
● No additional costs for instructional materials and supplies. Small power tools (drills), raw 

materials (engineering basics - screws, clamps, circuits, batteries, wire, etc.), safety 
gloves/goggles, etc. will be shared with other GHS departments.  

 
This course has been reviewed and the framework has been developed. It is now ready for 
submission to the Superintendent of Schools and Board of Education for Approval: 
 
 
___________________________________________ ______________ 
Irene E. Parisi       Date 
Signature, Assistant Superintendent CIPL 
 
 
___________________________________________ ______________ 
Signature, Building Administrator    Date 
 
 
___________________________________________ ______________ 
Signature, Program Associate, Program Coordinator  Date 
 
 


