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1. TITLE

High School Science Instructional Materials Adoption

2. PURPOSE

This Board Action will approve the recommendation of the High School Instructional Materials
Adoption Committee for instructional materials for all students taking 9th grade Chemistry A
(CHEM A), 9" grade Physics A (PHYS A), 10" grade Biology A (BIO A), 10" grade Biology B
(BIO B), and 11 grade Physics B (PHYS B).

3. RECOMMENDED MOTION

I move that the Seattle School Board approve the High School Science Adoption Committee’s
recommendation to adopt Carbon TIME for instructional materials for Seattle Public Schools’
high school Biology A (BIO A) science classrooms, the BIO B curriculum, developed by Seattle
Public Schools in collaboration with university partners, for instructional materials for Seattle
Public Schools’ high school Biology B (BIO B) science classrooms, the CHEM A curriculum,
developed by Seattle Public Schools in collaboration with university partners, for instructional
materials for Seattle Public Schools’ high school Chemistry A (CHEM A) science classrooms,
and PEER (Physics through Evidence: Empowerment through Reasoning) for instructional
materials for Seattle Public Schools’ high school Physics A and B (PHYS A and B) science
classrooms.

I further move that the Seattle School Board authorize the Superintendent to purchase Carbon
TIME as the core instructional materials for Seattle Public Schools’ high school Biology A (BIO
A) science classrooms, to approve the District-Developed Curriculum for BIO B as the core
instructional materials for Seattle Public Schools’ high school Biology B (BIO B) science
classrooms, to approve the District-Developed Curriculum for CHEM A as the core instructional
materials for Seattle Public Schools’ high school Chemistry A (CHEM A) science classrooms,
and to purchase PEER as the core instructional materials for Seattle Public Schools’ high school
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Physics A and B (PHYS A and B) science classrooms, for an amount not to exceed $1,034,132,
covering licensing through school years 2019-20 through 2027-28.

4. BACKGROUND INFORMATION

A. Background

1. Previous Adopted High School Science Instructional Materials

The most recent high school biology instructional materials adoption in Seattle Public
Schools was in 2001-2002. The textbook from BSCS: A Human Approach was adopted
from Kendall Hunt Publishing. The textbook was aligned with the 1997 Washington
State Standards and Essential Academic Learning Requirements and included an
emphasis on student inquiry in the science classroom. These adopted materials were
aligned with the now outdated 1996 National Science Standards. The printed materials
have publication dates that range from 1997-2001. The instructional strategies included in
these materials are no longer best teaching practices and include repetitive content taught
in elementary and middle school.

The most recent high school science instructional materials adoption for 9th grade
physical science in Seattle Public Schools was in 2001. This course provided the
foundation for yearlong Physics and Chemistry. The Active Physics and Active
Chemistry series from the publisher It’s About Time were centered around student
inquiry, and the associated pedagogy was a significant shift for teachers. While a
university physics science coach provided professional development until to 2007, it was
apparent that physical science teachers, typically in their first years of teaching, needed
more support to properly implement the curriculum. From 2007-2009, Seattle Public used
a 3-year grant to develop teacher competencies in three areas: content knowledge,
pedagogical knowledge and skills in formative assessment. This supported teachers in all
science disciplines but did not provide updated curricula for Physical Science or
Chemistry teachers.

In the fall of 2010, the Board approved the convening of an Instructional Materials
Adoption team to make a recommendation for the adoption of Physical Science,
Chemistry, and Physics Instructional Materials. In the spring of 2011, the Science
Instructional Materials Adoption Committee made a recommendation of the following
instructional materials to the Board: Lab Aids for Physical Science, Living by Chemistry
for Chemistry, and Arizona State developed Modeling Physics. The Board did not
approve the science adoption. Therefore, no materials were purchased for either Physical
Science nor for Chemistry.

Without funding for a full adoption, Seattle Public Schools could only aid in the
development of teacher skills to “make it work” with current materials. For Chemistry,
this meant teachers modifying any individual teacher created curricula and/or lessons
associated with the Chemistry textbook by Addison-Wesley published in 1995. Addison-
Wesley is comprehensive in content addressing fundamental concepts such as atomic
structure and chemical reactions, but also more complex concepts such as organic



chemistry and acids and bases. The text provided confirmation labs and practice with
math but set the teacher up to be the “keeper of knowledge,” providing few opportunities
for sense-making by students.

Seattle Public Schools partnered with university professors and hosted two-week summer
institutes in physics, biology, chemistry and earth science. A subset of both SPS Physics
and Physical Science teachers attended a two-week physics training to immerse teachers
on physics content and modeling practices in August of 2010. While teachers improved
their instructional skills and gained a stronger understanding of content, updated common
curricula were not funded for district-wide use. Teachers began to use these materials
despite the fact they were not adopted. Without an adoption, teachers are not required to
follow these suggested materials. Even though many teachers did use the materials, many
others continued to create their own materials, creating pockets of autonomy across the
district which led to inequitable experiences for students.

Teachers have realized, and attempted to mitigate, the inadequacy of the current
instructional materials in physical science and chemistry to align with the new standards
and have tried to fill the void with a variety of disjointed materials, including free internet
resources, textbooks, and teacher-created units. Schools with high lab donations, lower
teacher turnover, and low free-and-reduced lunch numbers, have used funds to purchase
supplemental materials for their schools. This resulted in schools with highly varied
instructional resources in both quality and quantity and a lack of common scope and
sequence in curriculum and assessment across the district. This patchwork of disjointed
and supplemental science curricula across our district’s high schools is not replicable,
sustainable, or equitable at a systems level, and has left many of our high school students
with an inadequately understanding of chemistry.

Current, relevant, and important science topics such as global climate change, gene
regulation, space science, and engineering are entirely absent from the current adopted
curriculum. Other important topics such as the particulate nature of matter, earth science,
waves and energy, photosynthesis, and cellular respiration are only lightly touched upon.
The lesson activities are primarily “cookbook” labs, in which students follow an
experimental procedure with no embedded opportunities for sense-making, engaging in
scientific argument, or explaining phenomena, which has resulted in decades of science
instruction characterized by “hands-on” but not “minds-on.”

2. 2013 WA State K-12 Science Learning Standards, 2013-Present

In 2013, the Washington State legislature officially adopted the national science
standards called the Next Generation Science Standards (NGSS) as the Washington State
K-12 Science Learning Standards (WSSLS). The new science and engineering standards
call for a significant shift in instruction that will engage more students in science. The
shift in science pedagogy called for in the new standards provides all students with 21st
century skills not previously embedded within science coursework.

The 2013 Washington State Science Learning Standards are organized into three
dimensions: science content, science and engineering practices, and cross-cutting
concepts. The pedagogy called for in the new standards focused on students “figuring
out” instead of simply “learning about,” by engaging students in gathering evidence to



explain scientific phenomena, discourse and argumentation, data analysis, supporting
claims from evidence, and integrating technology into science education and engineering
design. The new standards also include an entire strand focused on engineering design,
both in practice and in the context of science content.

3. 2013 Washington Comprehensive Assessment of Science (WCAS)

In spring of 2018, the new Washington Comprehensive Assessment of Science (WCAS)
was implemented statewide for the first time at grades 5, 8, and 11. This is the first state
assessment to assess student proficiency around the 2013 Washington State Science
Learning Standards. The new test is an entirely digital assessment requiring students to
engage interactively with technology to manipulate elements on the screen to
demonstrate understanding of scientific principles and practices. Each assessment item
explicitly integrates at two or three of the dimensions (Disciplinary Core Ideas, Cross-
Cutting Concepts, and Science and Engineering Practices) that comprise the science
standards. The test will be administered annually to all grade 5, 8, and 11 students across
the state and will be a graduation requirement beginning in 2021.

From 2010 to 2017, Washington State’s high stakes science assessment was the Biology
End of Course exam for all students and was required for graduation.

4. High School Science Standards Alignment Team & Professional Development
From 2007-2010, SPS received a Math Science Partnership grant from OSPI to build
teacher content area in biology, physics and chemistry. The professional development
offered skills in three areas: Content knowledge, pedagogical content knowledge, and
skills in formative assessment. As teachers developed these skills, they realized the
current adopted materials did not have a clear model that took into account initial ideas or
one that addressed the systems approach from the new standards. Teachers worked with
universities, such as University of Washington and Everett Community College, to use
materials developed for undergraduate students in biology, collaborated with other
districts, and attended local and national conferences. Without the outside grant, SPS
high school teachers would not have had the money to participate in learning best
practices based on brain research, nor would they have received learning on formative
assessment practices. Unfortunately, deep learning in pedagogy and assessment was not
enough. They needed instructional materials to allow them to enact these skills. This
collective work made the teachers even more aware of the deficiency of the adopted
material.

In 2015, the district articulated that standards alignment and common curricular scope
and sequence for all students in all schools was one of the highest priorities for the
Curriculum, Assessment, and Instruction department. In response to this important
initiative, the Science department convened a High School Science Alignment Team to
develop a strategic plan to align with the state’s adopted science standards. The team was
comprised of a diverse membership, representing all of the district’s comprehensive high
schools as well as representatives from some of the District’s alternative high schools.
Each committee member dedicated over 100 hours of their time to evaluating the
standards and determining how to attend to the 72 high school standards over the 3
required years of science for graduation. (Note: Washington State now requires 3 years of
science for all students as a minimum graduation requirement.) The committee members
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met extensively with their building colleagues to seek input and determine the final scope
and sequence for science. The resulting sequence includes Physics A and Chemistry A
for 91" graders, Biology A and Biology B for 10" graders, and a variety of options for
students in grade 11. One of the 11 grade options will be Physics B and Chemistry B.

Concurrent to the work of the alignment committee, high school teachers were invited to
attend district-wide professional development sessions offered by the district science
department in collaboration with higher education partners from Seattle Pacific
University and the University of Washington. This professional learning was to help
them develop understanding of the pedagogical shifts called for by our new science
standards and to begin transitioning their instruction and assessment practices to align
with these standards. An important outcome of this professional development was the
need for instructional materials that align with the complex and innovative new science
standards.

5. High School Adoption Process and Committee Work, November 2018-Present

The School Board instructed the science team of Curriculum, Assessment, and
Instruction to launch a high school science instructional materials adoption in April 2018.
The adoption process was carried out over a 7-month period and proceeded according to
guidelines outlined in School Board Policy 2015. The process occurred in three phases:
Stage 1, Field Test, and Stage 2 (see Attachment F).

5a. Stage 1: October 2018-December 2018
A High School Science Adoption Committee comprised of teachers, school leaders,
parents, professionals in STEM fields, and other community members was selected
through an application process to ensure a committee that represented the diversity of
stakeholders diverse in SPS, including geography, race, ethnicity, gender, and age
(see Attachment D).

The committee members identified five categories and 71 specific criteria for
evaluation, based on the needs, priorities, data, and research that emerged from the
following sources:

» 2013 Washington State Science Learning Standards (adopted from the
2013 Next Generation Science Standards)

* Preliminary Family/Community and Teacher/Staff needs assessment
and input survey, which identified the priorities around science
materials, instruction, and learning in our district

* A Framework for K-12 Science Education: Practices, Crosscutting
Concepts, and Core Ideas (National Research Council [NRC] of the
National Academy of Sciences)

» The Educators Evaluating the Quality of Instructional Products Rubric
(EQuIP) for Science

» Anti-Bias Criteria Screening Tool outlined in Board Policy 2015
* WA OSPI Equity & Civil Rights Task Force



e SPS Formula for Success

The categories were weighted, and a draft of the Science Adoption Review Criteria
was presented to the SPS Instructional Materials Committee (IMC) for feedback and
the final draft approved for use as the committee’s evaluation tool of candidate
programs (see Attachment E). The weighted review criteria categories, as voted by
the committee included:

Category 1: Standards Alignment (24%)

Category 2: Assessments (20%)

Category 3: Inclusive Educational Practices (17%)
Category 4: Evaluation of Bias Content (16%)
Category 5: Instructional Planning and Support (23%)

Nine curriculum vendors responded to the District’s Procurement Department’s
Request for Proposal (RFP). Two programs developed by District science teachers, in
collaboration with university partners, were also presented to the Committee. Of the
candidates, six offered materials for consideration for BIO A, six for BIO B, eight for
CHEM A and CHEM B, and six for PHYS A and B. Between October and December
2018, committee members worked collaboratively in small review teams, composed
of both teachers and community members whenever possible, to examine each of the
instructional programs using the Review Criteria. The review teams assigned each
criteria and category a quantitative score along with annotations based on evidence
collected directly from the program materials.

Each of the instructional programs were reviewed a minimum of two times. Due to
the breadth and depth of the criteria contained within the five categories of the
Review Criteria, a protocol was proposed in which a vendor program could be
eliminated from consideration if two separate review teams, independent from each
other and without knowledge of each other’s work, reached consensus that the
candidate materials did not meet the minimum alignment for science standards
alignment or anti-bias content and should not be a candidate for consideration.

After each candidate vendor program was reviewed by two independent review
teams, the Adoption Committee members eliminated one candidate programs under
consideration for Biology, three for Chemistry, and three for Physics, based on
examination using the Review Criteria. Two candidates were removed from
consideration by Purchasing due to their failure to comply with the requirements of
the RFP process. Using the Review Criteria, committee members were asked to
reexamine the remaining programs using the following guiding question: Would this
instructional material ensure the academic success of all students? Additionally, the
committee reviewed the materials once again against the Review Criteria.

Based on this reexamination, the committee voted unanimously to advance to the
Field Test Round of the High School Science Adoption process as its finalists the
following programs:

= Michigan State University — Carbon TIME for BIO A



= SPS District-Developed Curriculum for BIO B

= SPS District-Developed Curriculum for CHEM A

= Accelerate Learning, Inc — STEMScopes for CHEM A and B

= University of Colorado Boulder — PEER for PHYS A and PHYS B

5b. Field Test, January — March 2019

All SPS high school science teachers were invited to apply to participate in the High
School Science Adoption field test pending principal approval and demonstration of
understanding of the 2013 Washington State Science Learning Standards. Twenty one
teachers and their students, representing a diversity of years in the profession, science
background, gender, and ethnicity, were selected by the Adoption Coordinator to
teach the field test unit in their classrooms. The field test classrooms included over
2200 students from nine high schools and three Highly Capable middle schools
located in multiple regions of the district, and represented Seattle Public Schools’
diverse racial, ethnic, and socioeconomic groups and student populations, including
English Language Learners, Special Education, Highly Capable, and general
education (see Attachment H). The 21 field test teachers were instructed to implement
and instruct a pre-selected unit based on each course: Human Energy Systems for
BIO A, Development for BIO B, Atomic Structure for CHEM A, Periodic Trends for
CHEM B, Magnetism for PHYS A, and Energy for PHYS B. Field test teachers
received 3 hours of training from the vendor including follow-up time to plan and
calendar their unit with their field test colleagues.

Field test teachers (see Attachment H) were given the following guidelines and
expectations for field test participation in order to ensure the validity of the field test
and provide multiple data collection opportunities about each candidate program:

» Implement the unit with as much fidelity as possible

» Submit feedback via a digital survey platform on a weekly basis about
the effectiveness of learning activities, standards alignment, and
student engagement.

» Work with the Adoption Coordinator and Science Department
Specialists to schedule a lesson observation and participate in a post-
observation interview

 Select a small student focus group to be interviewed about their
experience with the field test unit

» Have all students participating in the field test complete an end-of-unit
student survey around the following attributes:

o0 Engagement in standards-aligned science practices

0 Using instructional materials that are organized around
a conceptual storyline and anchored by a puzzling
science phenomena problem to solve



0 Sharing science ideas through student discourse
0 Relevance and accuracy of content for science learning
o Equity, Identity, and Disposition

= Administer and score the provided pre-unit and post-unit
assessments and record student scores to quantify student growth

= Participate in a panel interview session with the Adoption
Committee

5c. Stage 2: Analysis, March 2019

Prior to beginning the final review and analysis of all data collected for each candidate
program, Adoption Committee members completed a survey in which they provided
input about how each category of data collected during Stage 1 and the Field Test
Stage of the adoption process should be weighted (see Attachment J). When the
committee member input was averaged, the weights were assigned to each data set as
follows:

* BIOA:

o0 Science Review Criteria scores generated from Stage 1 — 34.0%

0 Field Test Data — 55.9%

0 Public Display and Open House Community Input Forms — 10.1%
BIO B:

o0 Science Review Criteria scores generated from Stage 1 — 33.6%

0 Field Test Data — 63.9%

0 Public Display and Open House Community Input Forms — 2.5%
CHEM A:

o0 Science Review Criteria scores generated from Stage 1 — 33.4%

0 Field Test Data — 52.5%

0 Public Display and Open House Community Input Forms — 14.1%
CHEM B:

o0 Science Review Criteria scores generated from Stage 1 — 33.6%

0 Field Test Data — 60.0%

0 Public Display and Open House Community Input Forms — 6.4%
PHYS A and B:

o0 Science Review Criteria scores generated from Stage 1 — 38.2%

0 Field Test Data — 56.6%

0 Public Display and Open House Community Input Forms — 5.2%



The Adoption Committee reconvened on March 13 and March 16, 2019 at the
conclusion of the field test period for panel interview sessions with the field test
teachers from each candidate program, organized by course. Each field test reported
to the committee about their experience implementing the candidate program they
field tested and their perception of their students’ experience, and to provide input
and feedback about the instructional materials in that program. In the panel interview,
field test teachers were asked a set of 23 questions aligned with Science Instructional
Materials Review Criteria categories and criteria by the Adoption Coordinator.
Adoption Committee members asked follow-up questions of the field test panels
throughout the session. Committee members were instructed to record notes during
each panel interview. Following each panel interview session, committee members
analyzed their notes for evidence of alignment with the five categories in the Review
Criteria and assigned a value between 0 and 4.

After each panel, the Adoption Committee worked in small teams to review
additional data sources generated from the Field Test stage for evidence of alignment
with the Science Instructional Materials Review Criteria, including post-observation
teacher interviews, student focus group interviews, end-of-unit student attribute
surveys, and student growth data as measured by pre- and post-unit assessments.
Combining this new data with their notes from the Field Test teacher panels, the
Committee members collaborated in their teams to collectively synthesize and review
all the data for each program to reach consensus on a Field Test score between 0 and
4 in each of the five categories detailed in the Science Instructional Materials Review
Criteria (see Attachment E). The score for each category was weighted as previously
determined on the Review Criteria, then tallied and reported as a consensus score.

Committee members then reviewed Community Input Forms submitted by members
of school communities and the public who reviewed instructional materials from the
vendor program under consideration for adoption. Although the amount of data
generated for each vendor program was very small, committee review teams analyzed
the input forms for each finalist vendor program and assigned a Public Input score
between 0 and 4 in each of the five categories in the Science Instructional Materials
Review Criteria (see Attachment E). The score for each category was weighted and
then tallied and reported as a consensus score.

Data Collection Results (see Attachment 1)

In addition to the results of the Adoption Committee’s evaluation of the finalist
candidate programs in Stage 1 using the Science Instructional Materials Review
Criteria, the committee also reviewed multiple data sources to inform their selection
and recommendation of the most suitable candidate for adoption. These data were
collected from the classroom field test of the candidate programs, which included
teacher and student feedback, and input collected during the public display of the
instructional materials.

6a. Summary of Committee Scoring at end of Stage 1



At the end of Stage 1, the Adoption Committee members completed their evaluation
and scoring review of the program instructional materials using the Science
Instructional Materials Review Criteria described above in Section A and Attachment
J. At the conclusion of Stage 1, the total average weighted scores as measured by the
Science Instructional Materials Review Criteria for each of the categories were as
follows:

e Biology:

0 Michigan State University: Carbon TIME - 56.8
District-Developed Curriculum for BIO B — 52.1
Pearson Education, Inc.: Miller & Levine Biology — 35.9
Houghton Mifflin Harcourt: HMH Science Dimensions — 30.8
Accelerate Learning, Inc.: STEMScopes — 27.5
McGraw-Hill Education: Inspire Science — 21.6

O O0O0OO0O0

e Chemistry:

Accelerate Learning, Inc.: STEMScopes — 37.4
District-Developed Curriculum for CHEM A - 35.1
McGraw-Hill Education: Inspire Science — 32.6

Houghton Mifflin Harcourt: HMH Science Dimensions — 27.3
Pearson Education, Inc.: Pearson Chemistry — 11.8

PASCO Scientific: Essential Chemistry — 7.2

O O

O O0OOo0o

e Physics:

University of Colorado Boulder: PEER - 42.7

Accelerate Learning, Inc.: STEMScopes — 27.4

McGraw-Hill Education: Inspire Science — 27.7

Houghton Mifflin Harcourt: HMH Science Dimensions — 17.3
PASCO Scientific: Essential Physics — 5.2

(elNelNe]

(elNe]

The composite score was based on a rubric designed to result in a 75-point score for
an instructional program that exhibited strong evidence for alignment to the standards
in every criterion.

6b. Field Test Data Summary

The field test portion of the adoption provided an opportunity to see the candidate
programs enacted in the classroom and to collect data around alignment to the science
standards, assessment systems, inclusive educational practices, instructional planning
and support, and student and teacher attitudes and dispositions, as well as collect
student growth data.

6b. i.) Field Test Teacher Panel Interview Data: On March 13 and March 16,
2019, all teachers participating in the field test attended a panel interview session
conducted by the Adoption Committee members and responded to a set of
questions about their experience with, and attitudes around, the candidate program
they field tested in their classroom. The questions addressed the following topics:
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Standards Alignment, Assessments, Inclusive Educational Practices, Evaluation
of Bias Content, and Teacher Supports for Planning and Usability.

Committee members convened following the field test teacher panel interview
session to review and analyze their panel interview reports for qualitative
evidence of the field-tested materials’ alignment with the Instructional Materials
Review Criteria categories: Standards Alignment, Assessments, Inclusive
Educational Practices, Evaluation of Bias Content, Instructional Planning and
Support.

Based on this analysis, committee members reached a consensus that there was
“strong evidence” from the Carbon TIME field test panel reports for alignment in
each of the Review Criteria categories, from the BIO B District-Developed
Curriculum field test panel reports for alignment in each of the Review Criteria
categories, from the CHEM A District-Developed Curriculum field test panel
reports for alignment in each of the Review Criteria categories, and from the
PEER field test panel reports for alignment in each of the Review Criteria
categories. However, there was only “moderate” or “minimal” evidence from the
STEMScopes field test panel reports for alignment in each of the Review Criteria
categories.

6b. ii.) Field Test Classroom Observation Data and Teacher Interviews:
Observations were conducted in each field test classroom and post-observation
interviews of the field test teacher were conducted. A qualitative analysis of the
data was performed to identify evidence of 10 characteristics: evidence of science
practices within the unit, presence of authentic phenomena in the unit storyline,
revisiting the phenomena during the unit, evidence of engaging phenomena within
the unit, multiple types of evidence gathered during the unit, student engagement
around the evidence gathered, opportunities of students to engage in sense-
making discourse, self-assessment, quality of student explanations, and usefulness
of the materials.

Data analysis of the Carbon TIME Classroom Observation and Teacher Interview
data showed “Superior Evidence” for 7 of the 10 characteristics:

Presence of a unit phenomenon

Multiple types of evidence gathered during the unit

Student engagement around the evidence gathered during the unit
Student discourse for sense-making

Student self-assessment opportunities

Student explanations

Accurate and rich content information

Data analysis of the Carbon TIME Classroom Observation and Teacher Interview
data showed “Strong Evidence” for 3 of the 10 characteristics:

e Science and Engineering practices included in the unit
e Unit phenomenon is engaging for students
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e Usefulness of the unit materials

Data analysis of the Biology B District-Developed Curriculum field test
Classroom Observation and Teacher Interview data showed “Superior Evidence”
for 1 of the 10 characteristics:

e Science and Engineering practices included in the unit

Data analysis of the Biology B District-Developed Curriculum field test
Classroom Observation and Teacher Interview data showed “Strong Evidence”
for 9 of the 10 characteristics:

Presence of a unit phenomenon

Revisiting the unit phenomenon

Unit phenomenon is engaging for students

Multiple types of evidence gathered during the unit

Student engagement around the evidence gathered during the unit
Student discourse for sense-making

Student progress tracking and self-assessment opportunities
Student explanations

Usefulness of the unit materials

Data analysis of the District-Developed Curriculum field test Classroom
Observation and Teacher Interview data showed “Superior Evidence” for 3 of the
10 characteristics:

e Presence of a unit phenomenon
e Unit phenomenon is engaging for students
e Multiple types of evidence gathered during the unit

Data analysis of the District-Developed Curriculum field test Classroom
Observation and Teacher Interview data showed “Strong Evidence” for 7 of the
10 characteristics:

Science and Engineering practices included in the unit

Revisiting the unit phenomenon

Student engagement around the evidence gathered during the unit
Student discourse for sense-making

Student progress tracking and self-assessment opportunities
Student explanations

Usefulness of the unit materials

Data analysis of the STEMScopes field test Classroom Observation and Teacher
Interview data showed “Strong Evidence” for only 1 of the 10 characteristics.

e Science and Engineering practices included in the unit
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Data analysis of the Physics A and Physics B PEER field test Classroom
Observation and Teacher Interview data showed “Superior Evidence” for 1 of the
10 characteristics:

e Usefulness of the unit materials

Data analysis of the PEER field test Classroom Observation and Teacher
Interview data showed “Strong Evidence” for 9 of the 10 characteristics:

Science and Engineering practices included in the unit

Presence of a unit phenomenon

Revisiting the unit phenomenon

Unit phenomenon is engaging for students

Multiple types of evidence gathered during the unit

Student engagement around the evidence gathered during the unit
Student discourse for sense-making

Student progress tracking and self-assessment opportunities
Student explanations

6b. iii..) Student Focus Group Interview Data A student focus group from each
field test classroom was selected by the field test teacher to be interviewed by the
Adoption Coordinator or Science Department specialists who conducted the
classroom observation responses.

Student data was collected from the student focus group interviews that followed
the field test classroom observations. A qualitative analysis of the data was
performed to identify evidence of 9 characteristics that closely aligned with the
interview questions: discourse for sense-making, consensus building,
phenomenon present and helpful, elicitation of initial models, evidence collected
helped understand the phenomenon, tools to track ideas through the unit,
assessments that were fair and helped know if you were learning, the unit helped
you learn science, and whether the students would recommend these materials.

Data analysis of the Carbon TIME Student Focus Group Interview data showed
“Strong Evidence” for 8 of the 9 characteristics:

Discourse for sensemaking

Consensus building

Phenomenon present and helpful

Evidence to help understand the phenomenon
Elicitation of ideas for an initial model

Fair assessments that inform students of their progress
Does this unit help you learn science?

Would you recommend these materials?
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Data analysis of the Biology B District-Developed Curriculum field test Student
Focus Group Interview data showed “Strong Evidence” 9 of the 9 characteristics:

Discourse for sensemaking

Consensus building

Phenomenon present and helpful

Evidence to help understand the phenomenon
Elicitation of ideas for an initial model

Ways to track ideas throughout the unit

Fair assessments that inform students of their progress
Does this unit help you learn science?

Would you recommend these materials?

Data analysis of the District-Developed Curriculum field test Student Focus
Group Interview data showed “Strong Evidence” for all 10 of the 10
characteristics analyzed:

Discourse for sensemaking

Consensus building

Phenomenon present and helpful

Evidence to help understand the phenomenon
Elicitation of ideas for an initial model

Ways to track ideas throughout the unit

Fair assessments that inform students of their progress
Does this unit help you learn science?

Would you recommend these materials?

Data analysis of the PEER field test Student Focus Group Interview data showed
“Strong Evidence” 9 of the 9 characteristics:

Discourse for sensemaking

Consensus building

Phenomenon present and helpful

Evidence to help understand the phenomenon
Elicitation of ideas for an initial model

Ways to track ideas throughout the unit

Fair assessments that inform students of their progress
Does this unit help you learn science?

Would you recommend these materials?

6b. iv.) Student Growth Data: All teachers participating in the field test were
asked to administer the vendor-provided pre-unit assessment at the beginning of
the field test and the vendor-provided end-of unit assessment at the conclusion of
the field test in order to collect student growth data for the standards addressed in
the field test unit as a result of instruction. The average student growth data for
each field test teacher was calculated.
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The average student growth scores for each vendor were as follows:

Carbon TIME (BIO A): 50.2%

District-Developed Curriculum (BIO B): 64.5%
District-Developed Curriculum (CHEM A): 68.6%
STEMScopes (CHEM A): 28.1%

STEMScopes (CHEM B): 0.9%

e PEER (PHYS A): 53.2%.

6b. v.) Student End-of-Unit Attribute Survey All students who participated in
the field test were asked to complete an end-of unit attribute survey that asked
them to reflect on their learning and engagement during the field test unit. The
survey questions asked students to self-report about their learning over the course
of the field test instruction and their attitudes about their experience with the unit
and included questions about:

0 Students’ engagement in standards-aligned science practices

0 Using instructional materials that are organized around a
conceptual storyline and anchored by a puzzling science
phenomena problem to solve

0 Sharing science ideas through student discourse

0 Relevance in science learning

o Equity, Identity, and Disposition

1,247 students completed the survey and the responses were tallied and reported.

BIO A:

Nearly all students participating in the Carbon TIME field test reported that they
were provided with opportunities to participate in critical standards-based
science practices during the field test. The highest values in this survey category
were as follows:

94% reported collecting data for a science investigation

97% reported analyzing or interpreting data from a science investigation
98% reported using data as evidence to support a claim

97% reported putting ideas together to communicate them better to others

Students also reported that the organization of the Carbon TIME unit lessons into
a coherent storyline that includes a scientific phenomenon to figure out and
explain supported their science learning.
e 80% agreed that the science concepts they were learning in the unit
connected with the phenomenon
e 82% agreed the order of the lessons in the unit helped them see why the
lessons within the unit were chosen to help them understand the main
ideas
e 88% agreed that working with a scientific phenomenon in a unit help their
learning
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In the survey categories related to student discourse around science ideas,
e 87% agreed with the statement that it is important for students to have an
opportunity to make sense of science ideas together.
e 96% of the Carbon TIME field test students reported that were “often”
given the opportunity to share their ideas during the field test unit

The Carbon TIME students also reported that listening to other students helped
them:

e Improve their ability to argue with evidence (79%)

e Learn how to communicate their ideas more clearly (81%)

e Improve their thinking (86%)

e See different perspectives on a topic (92%)

In the attribute categories of Identity, Disposition and Learning,
e 76% reported that the work they did in the unit was interesting to them and
connected with something in their life
e 85% of Carbon TIME field test students reported that they were learning
science

Over 50% of student respondents reported that they “identify as a student of
color.” The Adoption Committee believes that the adoption of the Carbon TIME
program therefore has important implications for improving the opportunity gap
for students in Biology A through improved learning outcomes.

BIO B
Nearly all students participating in the field test of the Biology B District-
Developed Curriculum reported having opportunities to engage in standards-
based science practices during the field test.
e 98% reported collecting data for a science investigation
e 99% reported analyzing or interpreting data from a science investigation
e 99% reported using data as evidence to support a claim
e 96% reported putting ideas together to communicate them better to others

Students also reported that the organization of the Biology B District-Developed
Curriculum unit lessons into a coherent storyline that includes a scientific
phenomenon to figure out and explain supported their science learning.
e 77% agreed that the science concepts they were learning in the unit
connected with the phenomenon
e 77% that agreed the order of the lessons in the unit helped them see why
the lessons within the unit were chosen to help them understand the main
ideas
e 79% agreed that working with a scientific phenomenon in a unit help their
learning

In the survey categories related to student discourse around sharing science ideas
in the Biology B District-Developed Curriculum field test,
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e 81% agreed with the statement that it is important for students to have an
opportunity to make sense of science ideas together

e 96% reported that were given the opportunity to share their ideas during
the field test unit

The students in the Biology B District-Developed Curriculum field test also
reported that listening to other students helped them:

Learn how to communicate their ideas more clearly (77%)

Improve their ability to argue with evidence (80%)

Improve their thinking (82%)

See different perspectives on a topic (86%)

In the survey categories reporting on student engagement and identity, disposition,
and learning during the Biology B District-Developed Curriculum field test,
e 73% reported that the work they did in the field test unit was interesting to
them and connected with something in their life, respectively
e 77% of students reported that they were learning science during field test

CHEM A

209 students participating in the field test of the District-Developed CHEM A
Curriculum completed the survey and responses were tallied and reported and the
committee identified the following trends in the quantitative survey data.

Nearly all students participating in the field test of the District-Developed CHEM
A Curriculum reported having opportunities to engage in standards-based science
practices during the field test.

e 97% reported collecting data for a science investigation

e 98% reported analyzing or interpreting data from a science investigation

e 99% reported using data as evidence to support a claim

e 97% reported putting ideas together to communicate them better to others

Students also reported that the organization of the District-Developed CHEM A
Curriculum unit lessons into a coherent storyline that includes a scientific
phenomenon to figure out and explain supported their science learning.

e 84% that agreed the order of the lessons in the unit helped them see why
the lessons within the unit were chosen to help them understand the main
ideas

e 82% agreed that starting the unit with the exploration of a scientific
phenomenon helped their learning

e 80% agreed that the science concepts they were learning in the unit
connected with the phenomenon

Students in the District-Developed CHEM A Curriculum field test also reported
agreement with statements about engaging in the scientific practice of modeling:
e 86% created models of their thinking in the unit
e 86% had opportunities to revise models of their thinking in the unit
e 86% shared models of their thinking with their peers in the unit
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In the survey categories related to student discourse around sharing science ideas
in the District-Developed CHEM A Curriculum field test,
e 96% reported that were given the opportunity to share their ideas during
the field test unit
e 89.5% agreed with the statement that it was important for students to have
an opportunity to make sense of science ideas together during the field test

The students in the District-Developed CHEM A Curriculum field test also
reported that listening to other students helped them:

e Learn how to communicate their ideas more clearly (89%)

e Improve their thinking (89%)

e See different perspectives on a topic (96%)

In the survey categories reporting on student engagement and identity, disposition,
and learning during the District-Developed CHEM A Curriculum field test,
e 84% reported that the work they did in the unit was interesting to them
e 84% reported a that the work they did in the unit connected with
something in their life
e 84% of students reported that they felt confident they could do science
during the field test
e 88% of students reported that they were learning science during the field
test

213 students participating in the field test of the STEMScopes program completed
the survey and responses were tallied and aggregated.

Similar, though to a lesser extent, students participating in the field test of the
STEMScopes program reported having opportunities to engage in standards-
based science practices during the field test.

87% reported collecting data for a science investigation

90% reported analyzing or interpreting data from a science investigation
91% reported using data as evidence to support a claim

91% reported putting ideas together to communicate them better to others

Students in the STEMScopes field test reported significantly less agreement with
statements related to the organization of unit lessons into a coherent storyline that
includes a scientific phenomenon to figure out and explain when compared with
the District-Developed Curriculum field test group.

e 63% that agreed the order of the lessons in the unit helped them see why
the lessons within the unit were chosen to help them understand the main
ideas

e 59% agreed that the science concepts they were learning in the unit
connected with the phenomenon

e 67% agreed that the unit phenomenon helped their learning
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Students in the STEMScopes field test also reported significantly less agreement
with statements about engaging in the scientific practice of modeling when
compared with the District-Developed Curriculum field test group:

e 60.5% created models of their thinking in the unit

e 59% had opportunities to revise models of their thinking in the unit

e 57% shared models of their thinking with their peers in the unit

In the survey categories related to student discourse around sharing science ideas
in the STEMScopes program field test, students reported somewhat less frequent
opportunities to share their science ideas and considerably less emphasis on
discourse for sense-making.
e 88% reported that were given the opportunity to share their ideas during
the field test unit
e 67% agreed with the statement that it was important for students to have
an opportunity to make sense of science ideas together during the field test

The students in the STEMScopes program field test reported that listening to
other students’ ideas in the field test was overall less helpful for learning than
what was reported in the District-Developed Materials field test.

e Learn how to communicate their ideas more clearly (76%)

e Improve their thinking (80%)

e See different perspectives on a topic (82%)

In the survey categories reporting on student engagement and identity, disposition,
and learning during the STEMScopes program field test, students reported
significantly less engagement and confidence in their learning.
e 67% reported that the work they did in the unit was interesting to them
e 50% reported a that the work they did in the unit connected with
something in their life
e 63% of students reported that they felt confident they could do science
during the field test
e 70% of students reported that they were learning science during the field
test

Over 50% of student respondents reported that they “identify as a student of
color.” The Adoption Committee believes that this survey data suggests that use
of the STEMScopes program has the potential to negatively impact learning
outcomes for students of color in Chemistry A, thereby perpetuating or
exacerbating the opportunity gap.

PHYS Aand B

Nearly all students participating in the PEER field test reported having
opportunities to engage in standards-based science practices during the field test.
95.5% reported collecting data for a science investigation

94% reported analyzing or interpreting data from a science investigation
5.5% reported using data as evidence to support a claim

95% reported putting ideas together to communicate them better to others
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Students also reported that the organization of PEER unit lessons into a coherent
storyline that includes a scientific phenomenon to figure out and explain
supported their science learning.

e 78% agreed that the order of the lessons in the unit helped them see why
the lessons within the unit were chosen to help them understand the main
ideas

e 73% agreed that starting the unit with the exploration of a scientific
phenomenon helped their learning

e 70% agreed that the science concepts they were learning in the unit
connected with the phenomenon

Students in the PEER field test also reported agreement with statements about
engaging in the scientific practice of modeling:
e 92% created models of their thinking during the unit
e 92% had opportunities to revise models of their thinking during the unit
e 93% shared models of their thinking with their peers during the unit

In the survey categories related to student discourse around sharing science ideas
in the PEER field test,
e 95% reported they were given the opportunity to share their ideas during
the field test unit
e 86% agreed with the statements that talking with peers about their ideas
helped them to learn science better and the statement that it was important
for students to have an opportunity to make sense of science ideas together
during the field test

The students in the PEER field test also reported that listening to other students
helped them:

e Learn how to communicate their ideas more clearly (84%)

e Improve their thinking (85%)

o See different perspectives on a topic (89%)

In the survey categories reporting on student identity, disposition, and learning
during the PEER field test,
e 81% of students reported that they felt confident they could do science
during the field test
e 82% of students reported that they were learning science during the field
test

6b. vi.) Field Test Data Synthesis and Analysis Committee members
collaborated in their teams to collectively review and synthesize all Field Test
data collected for each program. The review teams worked to reach consensus on
an overall score for each program in each of the five categories detailed in the
Science Instructional Materials Review Criteria (see Attachment E) using the 0-4
scoring rubric. Once the scores were assigned and weighted using the Review
Criteria weightings, they were tallied and reported as a consensus Field Test score
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for each candidate program. The consensus Field Test scores reported by the
committee are as follows:

Carbon TIME (BIO A): 74.2

District-Developed Curriculum (B1O B): 79.8
District-Developed Curriculum (CHEM A): 77.5
STEMScopes (CHEM A): 22.8

STEMScopes (CHEM B): 22.5

PEER (PHYS A and B): 76.1

6c. Community Input from Instructional Materials Public Displays and
Information Sessions (Attachment G)

Community and family stakeholders were invited and encouraged via multiple
communications and community engagement methods to review the adoption
candidate programs and submit a Community Input Form.

Textual versions of the candidate program were publicly displayed for nine weeks
and links to the candidate programs’ online materials were available for public review
via the District website. In addition, two “open house” public information sessions
were held in the north and south end of the district, respectively, and were open from
9:00am-3:00pm. The Adoption Coordinator, Science Department Staff, members of
the Adoption Committee, and Science Adoption Field Test teachers were available to
answer questions about the candidate programs and to provide guidance in reviewing
the materials. Over 25 community members attended these “open house” public
information sessions.

Community Input Forms were available electronically on the District website, at the
four public display locations, and the open house events for community members to
review the three candidate programs and provide feedback. The Community Input
Form included criteria selected from the five categories in the Science Adoption
Review Criteria used by the Adoption Committee to review and assess all the
candidate materials, including Standards Alignment, Assessments, Inclusive
Educational Practices, Evaluation of Bias Content, and Instructional Planning and
Support. Translated versions of the Community Input Form were made available in
the District’s top five languages: Spanish, Chinese, Somali, Tagalog, and Vietnamese.

In total, two Community Input Forms were submitted by community members from
public display sites, open house information sessions, and online via the District
website regarding Carbon TIME. The public reviewers had an very positive response
to the curriculum based on the 19 and 24 “yes” boxes that were checked indicating
alignment to the Review Criteria in each input form, respectively, when compared
with a total of only 3 “no” boxes checked. A qualitative analysis of the data collected
for the question: How well do you feel this program meets the high expectations we
have set to provide all our students with an equitable, authentic science experience?
showed that both community members rated Carbon TIME “Well” on a scale of
“Very Well” to “Poor”.
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No Community Input Forms were submitted by members of the public for the
Biology B District-Developed Curriculum program.

In total, one Community Input Form was submitted by a community member from a
public display site, open house information session, or online via the District website
regarding the District-Developed curriculum for CHEM A. A qualitative analysis of
the data collected for the question: How well do you feel this program meets the high
expectations we have set to provide all our students with an equitable, authentic
science experience? showed that the community member who provided the input did
not provide a rating for this program, however they included the following comment:
“The district developed curriculum is much more engaging and exciting, the
chemistry can be applied to real life, connecting science to real world things.”

No Community Input Forms were submitted for the STEMScopes materials.

In total, one Community Input Form was submitted by a community member from a
public display site, open house information session, or online via the District website
regarding PEER. A qualitative analysis of the data collected for the question: How
well do you feel this program meets the high expectations we have set to provide all
our students with an equitable, authentic science experience? showed that the
community member who provided the input assigned PEER a rating of “Well” on a
scale from Very Well to Poor. The form also included the following comment: “I
only know about (PEER) Physics A, but it seems great.”

The actual volume of Community Input Forms submitted belies the community
engagement efforts made by the Adoption Committee to collect data from community
stakeholders. Unfortunately, informal and anecdotal input about the candidate
programs could not be analyzed or evaluated, because the communication methods
could not be compared reliably with data collected legitimately from the Community
Input Forms.

7. Synthesis of All Data Collection Results and (see Attachment J)
Each committee review team applied the weighting formula developed by the
committee at the outset of Stage 2 to the scores below for each of the three candidate
programs:

0 Review Criteria Average Score (Stage 1)
0 Field Test Data Review Team Consensus Score
0 Public Input Data Review Team Consensus Score

Each committee review team calculated their weighted consensus scores for the
Review Criteria scores from Stage 1, the Field Test data, and the Public Input data
including annotated evidence collected from the data to support their scores. Each
review team reported their scores and supporting evidence as to the other committee
review teams. The committee identified patterns and trends across all review team
reports and each review team tallied their three final scores to report a total score for
this candidate.
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During the teams’ data reporting, Committee Members commented on the overall
positive feedback from the Carbon TIME field test, both from the teachers and from
the students. Members were impressed with the passion of the field test teachers, and
with the comments from students about their engagement with the content.

Based on the committee’s findings from the field test outcomes and data collected, the
Carbon TIME program received overwhelming support from the Adoption Committee
members. Some pointed out that the curriculum was the highest-scoring program
during the Review Criteria phase, and that the field test data components
unsurprisingly supported that assessment.

Additionally, Committee Members identified strengths they saw within the Carbon
TIME curriculum: the lessons were robust and strong, focused on scientific practices
and strong discourse. Students grew in their understanding of important science
concepts. Students were very positive in their comments about their experiences with
biology within Carbon TIME.

In conclusion, the review teams shared their feeling that this curriculum was “ready to
put in front of kids” and was overall a strong solution to the need for a new biology
curriculum for BIO A.

Members noted that teachers on the field test panel were overwhelmingly enthusiastic
about the BIO B District-Developed curriculum. One student Committee member
noted that he went through the field test unit in Biology B class and felt that the
lessons flowed well. The Adoption Committee members identified that one of the
strengths of the District-Developed Curriculum is that it follows the structure of
Carbon TIME, so it has a “seamless structure” for those students taking both BIO A
and BIO B.

Based on the committee’s findings from the field test outcomes and data collected, the
District-Developed curriculum for CHEM A was the top candidate based on the field
test data and the committee Review Criteria data regarding the program’s strong
storyline and phenomena, opportunities for student discourse, and engagement in
practices and rigor. The STEMScopes program did not receive positive feedback
around usability and differentiation, field test data, including teacher input, revealed
that it did not have an overarching phenomenon, therefore no storyline, and little
student growth of scientific content understanding.

Adoption Committee members commented that they had strong concerns about the
lack of student growth and the student comments from STEMScopes. One group said
that the student growth data was both “compelling and heartbreaking.” One quoted a
teacher from the field test panel, who said that the STEMScopes curriculum “made me
a worse teacher.”

Additionally, Adoption Committee members identified strong concerns around bias

content within STEMScopes. They noted that some teachers were offended by content
found within at least one video in the Field Test unit. Many members agreed that this
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was not only concerning, but a “red flag” that eliminated STEMScopes from their
considerations.

Conversely, the District-Developed Curriculum for CHEM A received much higher
praise. Teams mostly agreed that the curriculum strongly addressed the standards,
though some teams felt that it could take a less conservative approach. Some members
felt that there was a missed opportunity in addressing cultural aspects within the
curriculum, but that the collaborative nature of the curriculum made addressing such
concerns easy. Adoption Committee members identified comments from students that
they said demonstrated a passion for the content, that students appreciated it and
learned from it better than from STEMScopes. Students stated that they looked
forward to coming to class and learning chemistry from the District-Developed
curriculum.

Members commented on the overall positive feedback from the PEER field test, both
from the teachers and from the students. Members were impressed with the passion of
the field test teachers, and with the comments from students about their engagement
with the content. Modeling and sense-making within the lessons was highlighted as
well.

The Adoption Committee then proceeded to the decision-making phase. Adoption
Committee members agreed to an anonymous vote to confirm their recommendations
for adoption to the School Board. The results confirmed support of Carbon TIME as
the sole recommendation for BIO A, the District-Developed Curriculum as the sole
recommendation for BIO B, the District-Developed Curriculum as the sole
recommendation for CHEM A, and PEER as the sole recommendation for PHYS A
and B. The Committee elected to not move a curriculum forward for Adoption for
CHEM B at this time but recommended that funding be made available for teachers to
continue to collaboratively develop CHEM B, using the CHEM A District Developed
course as a guide.

After examining all of the procedures and steps in the adoption process and ensuring
that all steps in Board Policy 2015 were met, the Instructional Materials Committee
approved the recommendations as listed above for adoption on March 28, 2019.

8. Decision

Each Adoption Committee review team calculated their weighted consensus scores for
the Review Criteria scores from Stage 1, the Field Test data, and the Public Input data
including annotated evidence collected from the data to support their scores. Each
review team reported their scores and supporting evidence as to the other committee
review teams. The committee identified patterns and trends across all review team
reports and each review team tallied their three final scores to report a total score for
each candidate finalist program. The Adoption Committee then proceeded to the
decision-making phase. Adoption Committee members agreed to an anonymous vote
to identify a single finalist for recommendation for adoption to the school board for
each of the courses.
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Based on the synthesis and summary of all data reviewed by the committee and the
reporting of final scores, Carbon TIME was unanimously recommended for Adoption
for BIO A, with two members recusing themselves from the vote.

The District-Developed Curriculum was unanimously recommended for Adoption for
B10O B, with four members recusing themselves from the vote. 36.0% of voting
members recommended that the Board not only Adopt the District-Developed
Curriculum, but also provide funding for additional improvements through teacher
collaborations. in professional development settings.

PEER was recommended for Adoption for PHYS A and PHY'S B with a unanimous
vote. The District-Developed Curriculum was overwhelmingly recommended for
Adoption for CHEM A, with six members recusing themselves from the vote. One
member voted to move neither program forward for Adoption, while 58.3% of voting
members recommended that the Board not only Adopt the District-Developed
Curriculum, but also provide funding for additional improvements through teacher
collaborations. in professional development settings.

In addition to the above, the Adoption Committee voted unanimously to not
recommend an Adoption for CHEM B; however, they also unanimously voted to put
forth a recommendation similar to the above, to recommend that the Board provide
funding for continued development of the District-Developed Curriculum for CHEM
B through teacher collaborations in professional development settings.

After examining all the procedures and steps in the adoption process and ensuring that
all steps in Board Policy 2015 were met, the Instructional Materials Committee
approved the sole recommendation of Carbon TIME for adoption for BIO A, the
District-Developed Curriculum for adoption for BIO B, the District-Developed
Curriculum for adoption for CHEM A, and PEER for adoption for PHYS A and B on
March 16, 20109.

B. Research

SPS Research and Evaluation Department Curriculum Adoption Teacher Survey,
February 2019 (Attachment M)

A critical part of the district’s process for adopting and implementing new curriculum
materials is learning how to best support teachers, for example by providing professional
development, support, and resources where they are most needed. Accordingly, the SPS
Research & Evaluation (R&E), in partnership with the Curriculum, Assessment and
Instruction (CAI) department administered a survey in February 2019 to certificated
classroom teachers regarding their experiences with new or planned curriculum materials.
The survey included question panels related to the K-12 science instructional materials
adoption.

In February 2019, the SPS Research and Evaluation Department administered the
Curriculum Adoption Teacher Survey for all elementary school teachers, K-12 science,
as well as middle school math and K-5 ELA teachers (see Attachment M). 57% of
science teachers at grades 9-12 responded to the survey. The survey provided important
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data for the Adoption Committee and SPS Science Department about the need for high
quality instructional science materials to support alignment to standards and close the
opportunity gap in science learning for students of color in the District. The survey also
asked teachers to identify the types of systems, structures, and supports needed to
transition to a new instructional materials program following adoption. Teachers hope
that new NGSS-aligned materials will help to engage students in authentic, hands-on
learning experiences that center around a scientific phenomenon that students can relate
to their own lives. This, they said, will help students who might typically not have
enjoyed science become enthusiastic science learners. Teachers also asserted that interest
and skills in science are necessary to succeed in the highly scientific and STEM-based
economy into which they will graduate.

C. Alternatives

1. Do not approve the committee-recommended instructional materials and return to each
teacher developing their own instructional resources. This alternative is not
recommended by the Committee of experts, that each gave 60 hours of their time as they
adhered to a strict process and review of the candidates. Independent, autonomous
teaching that creates different programs in each school and each science classroom within
a school is not an effective way to provide equitable science education to our students
across the district. Teachers will be forced to continue to work in isolation within their
buildings and attempt to align their personal lessons to the standards.

a. Pros:

¢ None

b. Cons:

» Not aligned to the 2013 WA State Science and Engineering Standards
(currently aligned only to the 2009 standards), which does not prepare students
for advanced science courses, for the WA State high stakes assessment in grade
11, or for college

» Teachers do not have the expertise, nor the time, to develop curriculum in a
vacuum

» Without collaboration with colleagues, there are no checks and balances to
ensure the curriculum addresses the standards and is rigorous

* No embedded formative or summative assessments, no embedded discourse for
sense-making, no differentiated or multilingual reading materials, and no
opportunities to use technological tools to deepen the science experience

» Assessments will not be consistent and likely not 3-dimensional. It is
impossible to develop a robust assessment bank in a vacuum

» No guarantee of engineering design instruction
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« Current science resources are not based on the latest brain-based research about

how students learn, do not contain best practices used in literacy and

mathematics, nor address cultural relevancy

S. FISCAL IMPACT/REVENUE SOURCE

The nine-year cost to adopt Carbon TIME for Biology A, District Developed Materials for
Biology B, District Developed Materials for Chemistry A and B, PEER for Physics A and B,
and a 0.4 FTE Science Curriculum Specialist is $1,034,132.

Year 1 Year 2 Year 3 Years 4-9 All \1(_2;2 1-9
BIO A $ 65770 |$ 28119 |$ 28,891 |$ 14,400 $ 137,180
BIO B $ 63370|$% 25719 % 26491 |$ -1 9 115,580
CHEM A $ 66,713|$% 29163 |$ 30,038 |$ -1 9 125,914
CHEM B $ 34147 |$ 35171 |$ 36226 |$ -1 9 105,544
PHYS A $ 189,188 |$ 29,163 |$ 30,038 |$ -1 9 248,389
PHYS B $ 190913 |$ 29,163 |$ 30,038 |$ -1 9 250,114
%3r|:r-i|;:EIum Specialist $ " 514l |3 |3 °1411
TOTAL $ 610,102 | $ 227,909 |$ 181,721 |$ 14,400 |$ 1,034,132

A. The Carbon TIME curriculum is a free and open resource. Nine-year total costs include
ADA compliance, website maintenance and professional development.

B. The District-Developed Curriculum for BIO B is a free and open resource. Nine-year
total costs include ADA compliance and professional development.

C. The District-Developed Curriculum for CHEM A is a free and open resource. Nine-
year total costs include ADA compliance, professional development additional
collaboration funding as recommended by the Adoption Committee to continue

development and revision of a CHEM B curriculum that parallels CHEM A.

D. PHYS A and B curriculum nine-year total costs include adoption of new materials
from the University of Colorado Boulder, the developer of the PEER curriculum, to
align with the new standards. Includes unlimited access to, and support for, the
program, including annual incremental updates and upgrades to the curriculum and
professional development.

E. $51,411 - 0.4 FTE Science Curriculum Specialist for implementation of the Adoption.

There is currently confirmed budget for High School Science. The revenue source is the
curriculum budget in the general fund.
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Expenditure:  [J One-time [ Annual Multi-Year 1 N/A
Revenue: O One-time O Annual ] Multi-Year N/A

COMMUNITY ENGAGEMENT

With guidance from the District’s Community Engagement tool, this action was
determined to merit the following tier of community engagement (See Attachment C):

[ ] Not applicable

[ ] Tier 1: Inform

[ ] Tier 2: Consult/Involve
X] Tier 3: Collaborate

Throughout the duration of the Adoption Process, community, family, and teacher
stakeholders received regular communications and updates, and were informed of all
opportunities to provide input or participate in the process, including:

» Applying to serve on the Adoption Committee

e Submitting input via a paper or online survey as part of the Needs Assessment
conducted at the outset of the process to inform the development of the Review
criteria used to evaluate the vendor programs submitted for consideration

» Reviewing the instructional materials for the three finalists’ candidates online or in
person at one of the five public display locations across the district and submitting a
Community Input Form with their feedback

» Attending an open house Science Adoption information and instructional materials
review session

» Following the outcomes of all Adoption Committee meetings on the SPS Science
Adoption webpages through publication of meeting notes

* Receiving updates and announcements via SPS Communications on the SPS
website and via emails to SPS families and staff

» Communications were translated into 5 languages to encourage participation.

This input and participation was solicited by the Science Department through multiple
communication pathways including multiple emails via SPS Communications,
announcements on the District website and SPS social media, through a robust website
presence providing links to online versions of the finalists candidate materials,
communications to SPS high school principals and high school teachers, and family
letters. The Science Department also provided community engagement touch-points to
reach stakeholders, including speaking engagements with community organizations and
hosting two full-day open house information sessions in the north and south end of the
district, respectively.
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Textual and online instructional materials for the three candidate vendor programs were
made available for public review and input online on the SPS Science Adoption webpage,
as well as at the following physical locations across the district:

e Ingraham High School

e Garfield High School

e Chief Sealth International High School

e John Stanford Center for Education Excellence

EQUITY ANALYSIS

“There is no doubt that science and science education are central to the lives of all
Americans. Never before has our world been so complex and science knowledge so
critical to making sense of it all. When comprehending current events, choosing and
using technology, or making informed decisions about one’s health care, understanding
science is key. Science is also at the heart of the ability of the United States to continue to
innovate, lead, and create the jobs of the future. ALL students no matter what their future
education and career path must have a solid K-12 science education in order to be
prepared for college, careers, and citizenship.” (Appendix A: Conceptual Shifts in the
Next Generation Science Standards. National Research Council. 2013. Next Generation
Science Standards: For States, By States)

Seattle Public Schools is committed to eliminating opportunity gaps to ensure access and
provide excellence in education for every student. Board Policy #0030 - Ensuring Racial
and Educational Equity was developed to work toward the district’s mission to eliminate
opportunity gaps. Goals of this policy that will be supported through the adoption of a
standards-aligned K-5 science instructional materials program include equitable access to
a high-quality curriculum and educational resources, and professional development to
strengthen teachers’ knowledge and skills for eliminating opportunity gaps and other
disparities in achievement. The last high school science adoption in Seattle Public
Schools was in 2001-2002. In the absence of an updated, standards-aligned science
curricula, schools with heavy PTSA involvement, lower teacher turnover, and low free-
and-reduced lunch, have used building funds to purchase supplemental materials for their
schools. This has resulted in highly varied instructional resources in both quality and
quantity across our district and a lack of common scope and sequence in curriculum and
assessment. This patchwork of disjointed and supplemental science curricula is not
replicable or sustainable at a systems level and, most importantly, is profoundly
inequitable for Seattle Public School’s underserved populations. As a result of this
inequitable access to science instructional materials, low-income students and students of
color are far more likely to be inadequately prepared for high-school level science
courses, as evidenced by the achievement gaps in SPS between white students and
students of color reported for grade 8.

Nationally, there is a crisis in equity in STEM fields, and in Washington state there is
great disparity between the concentration of STEM-related jobs and a prepared labor
pool. By 2030 in Washington State, 67% of job openings will require a STEM credential
or training. Currently, 37% of students in the class of 2021 are expected to lack adequate
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training, preparation, or credentials for entry into STEM careers or post-secondary
opportunities (Washington STEM, STEM by the Numbers: Equity and Opportunity, 2019.
http://www.washingtonstem.org/STEMbythenumbers). The data below quantifies the
manifestation of the opportunity gap for students of color locally and nationally at both
K-12 and in the workforce:

« Washington State’s 4" grade Black and Latino students, respectively, score 31 and 29
points lower on the National Assessment of Educational Progress in Science. (2015
National Assessment of Educational Progress (NEAP) Nation’s Report Card,
http://nces.ed.gov/nationsreportcard/states/)

« In the first year of the 5" grade WCAS, Washington State’s new statewide science
assessment, SPS White students in grade 5 had a passing rate of 81.2%, while their
Black counterparts had a passing rate of 28.6% and Latino counterparts a passing rate
of 44.6% (WA State Report Card, 2017-18).

» Washington's achievement gaps in math and science have not improved in over a
decade and are the 12" largest in the nation. If efforts to improve the achievement gap
continue at this current rate, it would take 150 years for Black students to realize the
same level of achievement as their peers (Center for Education Policy, The
Achievement Gap: Slow and Uneven Progress for Students, 2010).

Inequitable access to science instruction and materials has been particularly impactful to
our underserved populations of students, including English language learners and
students with special needs. Historically, K-12 science has focused on direct instruction
and an overemphasis on confirmation labs (activities for which the outcome is known and
used as an exercise to confirm an idea), devoid of opportunities to engage in authentic
science practices or engineering design activities, pedagogically making it difficult for
many learners to access and engage meaningfully with the science content. The adoption
of new science materials will address the need to provide science learning that will
include multiple modalities in both instruction and assessment.

The adopted materials will increase equitable access to all K-12 students and prepare
them for success in core science courses in high school and college preparatory science
courses (AP/IB), which is particularly important as Washington State moves to a 24-
credit graduation reqUIrement neceSS|tat|ng completlon of three years of SC|ence
coursework

taken at the end of grade 11, addresses aII of the 9- 12 science standards, whereas the
previous state science assessment, the Biology EOC, tested only Biology standards. The
WCAS data will be used for district accountability and no longer a graduation
requirement.

Research suggests that a diverse STEM workforce is essential not only to providing
equitable opportunities, but to ensuring that the outcomes of STEM endeavors in research
and industry reflect, and are enriched by, the diverse perspectives and attributes
represented by our reginal and national populace. In an article published in Scientific
American by Medin, Lee, and Bang (October 2014), the authors argue that “STEM-
related endeavors are better when they include culturally diverse perspectives and
approaches... Being around people who are different from us makes us more creative,
more diligent, and harder-working. It promotes innovation.”
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By increasing access of all students to science, particularly students of color, English
language learners, and students with special needs to science, Seattle Public Schools will
continue to prepare students for STEM fields.

In order to help ameliorate the gender, racial, cultural, religious, and/or sexual orientation
bias frequently experienced by students, all programs submitted for review were
thoroughly and carefully reviewed for evidence of an anti-bias lens using the Evaluation
of Bias Content category of the Review Criteria which includes the criteria from the
Board Policy 2015 Anti-Bias Screener tool and the Washington Models for the
Evaluation of Bias Content in Instructional Materials (publ. Sept. 2009). Committee
members scrutinized the texts for examples of materials containing bias and/or
stereotyping based on gender, race, religion and/or sexual orientation. Committee
members reviewed texts and recorded all findings, drawing from evidence from the
instructional materials. Any instructional materials program that failed to achieve an
acceptable score in this category were eliminated from consideration.

STUDENT BENEFIT

Based on all the evidence gathered during the course of the 12-month adoption process,
the Adoption Committee firmly believes that adopting the Carbon TIME instructional
materials program for all BIO A high school science classrooms, the District-Developed
Curriculum for all BIO B high school science classrooms, the District-Developed
Curriculum for all CHEM A high school science classrooms, and the PEER instructional
materials program for all PHYS A and PHY'S B high school science classrooms will
provide a substantial benefit to students, as measured by student academic growth,
engagement in standards-aligned practices, availability of teacher instructional scaffolds
and supports, and greater equity and consistency in students experience across the district
as a result of a common curricular scope and sequence and common assessments. A
summary of these benefits is outlined below.

Common Instructional Materials and Unit Scope and Sequence

Regardless of school assignment, students in all schools across the district will have
access to current, high-quality, standards-aligned science instructional materials in a
common scope and sequence and will be held to common expectations for learning
outcomes for the first time in the history of Seattle Public Schools. Having common
science instructional materials and assessments in all BIO A, BIO B, CHEM A, PHYS A,
and PHYS B classrooms will maximize the benefit of Science Department supports and
professional development opportunities. This common scope and sequence allow teachers
to work collaboratively toward standards-aligned instructional practices and use of
assessments to best support and meet student learning needs, including the development
of resources to differentiate instruction and provide culturally responsive instruction.

In addition, students will receive instruction from teachers that have received adequate
professional development in implementation and effective use of the instructional
materials. The 2019-24 Strategic plan vision is Every Seattle Public Schools’ student
receives a high-quality, world-class education and graduates prepared for college, career,
and community. An excerpt from the Theory of Action is as follows: WHEN WE
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FOCUS on ensuring racial equity in our educational system, unapologetically address the
needs of students of color who are furthest from educational justice, and work to undo the
legacies of racism in our educational system...
BY doing the following:
o Allocating resources strategically through a racial equity framework
« Delivering high-quality, standards-aligned instruction across all abilities and a
continuum of services for learners

e Educational Excellence and Equity for Every Student
Goals of Policy No. 0030 will be supported through the adoption of a standards-aligned
high school science instructional materials program that includes equitable access to a
high-quality curriculum and educational resources, and professional development to
strengthen teachers’ knowledge and skills for eliminating opportunity gaps and other
disparities in achievement.

9. WHY BOARD ACTION IS NECESSARY

<] Amount of contract initial value or contract amendment exceeds $250,000 (Policy No.
6220)

[ 1 Amount of grant exceeds $250,000 in a single fiscal year (Policy No. 6114)
[] Adopting, amending, or repealing a Board policy

[ ] Formally accepting the completion of a public works project and closing out the
contract

X Legal requirement for the School Board to take action on this matter

X Board Policy No. 2015, Selection and Adoption of Instructional Materials, provides
the Board shall approve this item

[ ] Other:

10. POLICY IMPLICATION

The motion is in compliance with Policy No. 2015, Selection and Adoption of
Instructional Materials. In addition, Policy No. 6220, requires Board action because the
contract exceeds $250,000. This process followed all of the requirements outlined in this

policy.
11. BOARD COMMITTEE RECOMMENDATION

This motion was discussed at the Curriculum and Instruction Policy Committee
meeting on April 23, 2019 and the Curriculum and Instruction Policy Committee of
the Whole on April 30, 2019. The Committee reviewed the motion and moved the
item forward for consideration by the full board.
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12. TIMELINE FOR IMPLEMENTATION

Upon approval of this motion, Adoption of the Carbon TIME program as the official science
curriculum for BIO A, Adoption of the District-Developed Curriculum program as the
official science curriculum for BIO B, Adoption of the District-Developed Curriculum
program as the official science curriculum for CHEM A, and Adoption of the PEER program
as the official science curriculum for Physics A and Physics B, Seattle Public Schools will
provide the recommended funding for professional development and purchase instructional
resources and materials from the University of Colorado Boulder with student use beginning
in the 2019-2020 school year.

The following implementation will follow this general timeline:

May 2019: Communications to families, community, staff, and school and central
leaders

May-June 2019: SPS Science Department will work with the SPS Purchasing
department to finalize the contract between Seattle Public Schools and the University of
Colorado Boulder (and Michigan State University, if applicable) and ensure that orders
for all schools are accurately placed.

May 2019: The Science Department and the Department of Curriculum, Assessment,
and Instruction will develop a schedule and goals and outcomes for initial and ongoing
professional development.

May-July 2019: Department of Technology Services will work with the University of
Colorado Boulder, Michigan State University, and District Biology and Chemistry
teachers to develop a pathway to compliance for all online components of the adopted
program with the Americans with Disabilities Act (ADA).

July-August 2019: Instructional materials will be delivered to all SPS BIO A, BIO B,
CHEM A, PHYS A, and PHYS B classrooms.

July-August 2019: The University of Colorado Boulder, Michigan State University, and
District Biology and Chemistry teachers will work with the SPS Science Department
and Department of Technology to establish systems for creating teacher accounts and
student logins and responding to ongoing needs for technical support.

August 2019: BIO A, BIO B, CHEM A, PHYS A, and PHY'S B teachers will receive 3
days of in-depth professional development in the format, pedagogy, and implementation
of the adopted instructional materials.

September 2019-June 2020: Three additional days of science teacher professional
development distributed throughout the school year plus implementation of online
professional development opportunities including Schoology-based resources and
Skype-based webinars.

June 2020: The Science Department will conduct an evaluation of the first-year
implementation of the adopted instructional materials, including analysis of student
growth data and teacher/student/community input and feedback.
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13. ATTACHMENTS
» Attachment A:
o0 Al: Biology A: Final Candidate Vendor Proposal

0 AZ2: Biology B: Final Candidate Vendor Proposal
0 AZ3: Physics: Final Candidate Vendor Proposal
0 Ad4: Chemistry: Final Candidate VVendor Proposal
» Attachment B: 9-12 Science Adoption Communications Plan
» Attachment C: 9-12 Science Adoption Community Engagement Plan
» Attachment D: High School Science Adoption Committee Membership
» Attachment E: High School Science Adoption Instructional Materials Review Criteria

» Attachment F: High School Science Adoption Process Timeline, Summary, and
Outcomes

» Attachment G:
0 G1: Biology A: Summary of Community and Family Input and Feedback
0 G2: Biology B: Summary of Community and Family Input and Feedback
0 G3: Physics: Summary of Community and Family Input and Feedback
0 G4: Chemistry: Summary of Community and Family Input and Feedback
» Attachment H: Field-Test Schools and Participating Teachers w/ distribution map

» Attachment I: Field-Test Data and Analysis: Field Test Teacher Input & Feedback,
Student Growth Data, Classroom Observation Data, Student Interview and Survey
Data

11: Biology A
12: Biology B
13: Physics

o O O

0 14: Chemistry
» Attachment J: Analysis Summary of Feedback & Data Collected

o0 Includes all data collected from all sources (community, field test teachers,
student surveys and interviews, and student assessment data, etc.)

o How adoption committee used this to score and determine final candidates for
the BAR

o J1: Biology A
o J2: Biology B
o0 J3: Physics
0 J4: Chemistry
» Attachment K: Racial Equity Analysis Tool
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» Attachment L: ADA/Consent Decree Compliance Ratings (Pending)

» Attachment M: SPS Research & Evaluation Teacher Adaptation Survey, February
2019
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Attachment Al: Carbon TIME Proposal

Proposal Overview and Revisions

In response to Seattle Public School’s Request for Proposal (RFP) Steps 1 and 2, Michigan State
University, the lead organization in the collaborative research partnerships that develop Carbon
TIME, submitted the proposal on the following pages. Carbon TIME does not have a cost, as it
is a free and open educational resource, constantly improved by educators and university
researchers. As such, the proposal submitted by MSU identifies costs for ADA compliance and
website maintenance as the only foreseeable financial costs to the District for an Adoption of
Carbon TIME.



Carbon TIME Response to Seattle Request for Information
October, 2018
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Accessing Teaching Materials and Assessments on
the Carbon TIME Website

Carbon TIME is a freely accessible, tested and proven, NGSS-aligned program that
includes curriculum, assessment, professional development, and professional networks. While
most closely aligned with Life Sciences, Carbon TIME also integrates some core disciplinary
ideas from Earth Sciences and Physical Sciences. All Carbon TIME curriculum materials and
supporting research can be accessed through the Carbon TIME website:
http://carbontime.bscs.org/. This site has a link to Carbon TIME’s password-protected
assessment site. In this section we summarize the resources available and provide directions
for viewing password-protected resources.

The Carbon TIME Curriculum and Research Website

The website has materials accessible through five tabs, as well as a link to the
password-protected assessment site. The contents of the five tabs are summarized in the
following paragraphs.

Home: A brief overview of the Carbon TIME project.
About: An introduction to Carbon TIME’s goals and units.

Units: Carbon TIME's six units (Systems and Scale, Plants, Animals, Decomposers,
Ecosystems, and Human Energy Systems) are accessed through the drop-down menu for this
tab. Each unit is designed for three to four weeks of instructional time. The introduction to each
unit includes a list of materials needed for investigations and hands-on activities. All other
materials are included in printable form on the website. The home page for each unit includes a
link to download a Zip file containing all unit materials. More details about unit features and
design are included in the Overview and Responses to Adoption Criteria, below.

Educator Resources: The drop-down menu for this tab includes two kinds of resources:

e Curriculum resources: This section provides access to educative resources for teachers
that apply to all units. (In contrast, unit-specific resources are under the Units tab.)

e Library: Resources linked from this section provide additional information about the
Carbon TIME project.

Research: One of the distinguishing features of Carbon TIME is its extensive research base,
used both for development and for evaluation of the curriculum and PD. Much of this research
is available through this tab. It has three drop-down sections:

e Published articles and book chapters: copyright laws prevent us from including copies of
most articles on the website, but all are available by using the links provided for the
author or the Environmental Literacy project: envlit@msu.edu.

o Conference papers and presentations: links to download the papers and presentations
are included with citations in this section.

e Technical reports and working papers: this section includes technical information for
teachers and researchers about our procedures for curriculum development and
research methods.

Contact: This includes contact information for the project.

The Carbon TIME Assessment System

The Carbon TIME project includes an extensively validated online system for assessing
students’ three-dimensional science performances. This system is accessed through the
Assessment Site button on the right of all pages of the Carbon TIME site. It is password-
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protected to prevent students from accessing the tests and answer keys. It includes many
features for both teachers and researchers. The key features are summarized below.

Logging in to the assessment site. When you click on the site link, you will go to a login
page. We have created an account for Seattle reviewers to use:

Login: Seattle (case sensitive)
Password: assessment (case sensitive)

Tutorials and FAQs: The bottom of every page has a link to Tutorials and FAQs page. This
page includes three kinds of resources:

Detailed tutorials introducing users to features of the site and explaining how to use
them.

Assessment curriculum with (a) the full item pool used for all Carbon TIME assessments,
including tables showing which items are on which assessments, and (b) interpretation
guides for the full test and each of the unit tests, including correct answers to each
guestion, suggestions for grading or formative assessment, and interpretations of
common student responses based on learning progression research.

Website FAQs with frequently asked questions and responses.

Seeing tests from a student perspective. If you would like to take a test as a student, here’s

how:

Click on Tests in the top menu bar.

Click “Give Tests” for the class (Biology Period 1) that has been created for you.
Choose the test you would like to give, and copy the passcode for that test.

Click the “URL for students to take tests: http://carbontime.org/student” link at the top of
the page.

Copy the passcode and submit

Enter any name and grade level that you would like

Click the Start Exam button

Online Professional Development

Carbon TIME'’s PD course of study includes 35 hours of face-to-face workshops and 35

hours of online coursework. The online coursework can be accessed as follows:

Go to https://bscs.sarus.io/
Enter the following credentials
o0 Username: user@carbontime.org
o PW: Carbon2018
The Dashboard with Carbon TIME courses (outlined in Appendix C) will be viewable
o 1St course: Carbon TIME Year 1 preF2F (Summer Year 1 pre face-to-face)
o 2" course: Carbon TIME Year 1 Unit Investigations (Summer Year 1 post face-
to-face)
o 3"course: Carbon TIME Year 1 PD (School Year 1)
o0 4" course: Carbon TIME Year 2 preF2F (Summer Year 2 pre face-to-face)
o 5™ course: Carbon TIME Year 2 PD (School Year 2)
Click on any course to view content and tasks
Move through online course tasks using the “Complete and Next” button on the top right
or by using the vertical menu on the left-hand side
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Overview of the Carbon TIME Curriculum and
Research Support

Carbon TIME is a freely-accessible project that has been supported by a series of
National Science Foundation (NSF) grants since 2005.* The project began with the general goal
of supporting environmental science literacy: preparing students to use scientific knowledge and
practices in their decisions about environmental issues.

We have used an iterative design cycle in which (a) goals for student learning are
formulated, (b) assessments and instructional systems are designed to achieve those goals,
and (c) designed innovations are tested in school settings, producing data that can be analyzed
to inform revision of goals and a new cycle. Our design team is a research-practice partnership
including university-based science education researchers, teachers, school administrators, and
experts in professional development.

The Carbon TIME Program: Curriculum and Assessment, Professional
Development, and Professional Support Networks

The Carbon TIME project has produced an extensive library of free resources organized
around “three legs of the stool,” each necessary but not sufficient for lasting improvements in
science education: 1. Curriculum and assessment; 2. Professional development, and 3.
Professional support networks that include research-practice partnerships.

1. Curriculum and assessment. Carbon TIME focuses on the science of carbon-
transforming processes in socio-ecological systems at multiple scales: cellular and organismal
metabolism in plants, animals, and decomposers; energy flow and carbon cycling at ecosystem
and global scales; carbon sequestration; and, combustion of fossil fuels. The current imbalance
among these processes is a primary driver of global climate change.

We have developed six three-week-long teaching units. Four units focus on macroscopic
scale systems: Systems and Scale, Animals, Plants, and Decomposers. Two units focus on
large-scale systems: Ecosystems and Human Energy Systems (which focuses on global carbon
cycling). Unit synopses can be found in the Library on the website
(http://carbontime.bscs.org/library). All of the units are organized around an instructional model
that assesses and scaffolds students’ three-dimensional engagement with phenomena.
Information about the Carbon TIME instructional model and on how these units address NGSS
performance expectations is provided in the section on Standards Alignment below.

All of the units are accompanied by an online assessment system that provides teachers
with partially scored responses while simultaneously enabling us to collect and analyze student
achievement data at scale. These assessments are discussed in detail in the section on
Assessment below.

2. PD course of study. Both classroom observations and student learning data
supported the design of a two-year course of study that includes 35 hours of face-to-face
workshops and 35 hours of online PD. The development process was built on partnerships
among teachers, researchers, and PD providers working together to develop the practical

1 This research is supported in part by a grant from the National Science Foundation: Sustaining
Responsive and Rigorous Teaching Based on Carbon TIME (NSF 1440988). Any opinions, findings, and
conclusions or recommendations expressed in this material are those of the author(s) and do not
necessarily reflect the views of the National Science Foundation. Additional support comes from the
Great Lakes Bioenergy Research Center (United States Department of Energy Office of Science BER
DE-FC02-07ER64494), and the Dow Chemical Company Foundation.

03/25/19, Page 4


http://carbontime.bscs.org/library)

knowledge that teachers need to understand students and enact the Carbon TIME instructional
model. The course responds to the realities of teachers’ current classroom communities while
providing rationales, modeling, and support for what classroom communities that scaffold and
assess three-dimensional science learning can look and sound like.

A core goal of our PD was to engage teachers and PD leaders in productive
sensemaking that helped teachers make progress towards rigorous and responsive science
teaching practices. The online coursework can be accessed through the links provided on page
3 above. The course of study is described in more detail in the section on Instructional Planning
and Support below.

3. Professional support networks with research-practice partnerships. The final
component of Carbon TIME involved development of research-practice partnerships to support
sustained engagement by teachers, researchers, and school administrators. A key advantage of
partnerships is that they provide a means for researchers and practitioners to work together to
solve problems of implementation. In our partnerships there is a two-way street between
researchers and practitioners, such that researchers, teachers, and administrators play
essential but complementary roles. For example, grading rubrics developed by teachers led to
strategies in the curriculum for assessing students’ three-dimensional learning. Plans for
continuing professional networks and research-practice partnerships are discussed in the
section on Instructional Planning and Support below.

Research and Evaluation

Carbon TIME is unique among NGSS-based programs in its extensive use of research
for understanding students, developing and field-testing materials and programs, and evaluating
students’ three-dimensional learning at scale. In this section we briefly introduce the main
strands of Carbon TIME research.

Learning progression research. The Carbon TIME curriculum and assessments are
built on a foundation of learning progression research. Here’s a definition from the National
Research Council report Taking Science to School: “Learning progressions are descriptions of
the successively more sophisticated ways of thinking about a topic that can follow one another
as students learn about and investigate a topic over a broad span of time.” (NRC, 2007). Our
learning progression research provides the foundation for curriculum development (described in
the section on Standards Alignment below) and assessment development (described in the
Assessment section below).

Developing and field-testing materials and programs. Carbon TIME materials and
programs were developed using an iterative design cycle by a research-practice partnership
that includes researchers, teachers, and administrators. Through the development process
these materials and programs have been far more extensively field-tested than any other
NGSS-aligned program.

We are in the last year of a five-year study; the full five years of the study will involve
approximately 160 participating teachers working in diverse middle and high school classrooms,
with each teacher and their students participating for two successive years (about 900 different
classrooms total). The 94 schools participating to date include urban, suburban, and rural
schools. There are 26 middle schools and 68 high schools, including 10 of the 11 Seattle high
schools. The percentage of students in a school receiving free and reduced lunch ranges from
3% to 99%, with a mean of 41%. The percentage of underrepresented minority students in the
participating schools ranges from 0% to 100%, with a mean of 43%.

Table 1 outlines major project data sources and quantities of data collected in the first
three project years; the main years of project data collection are Years 2-5. We are currently
analyzing data from Years 3 and 4.
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Table 1. Data Sources for the Carbon TIME Project (First Three Years)

Data Source Baseline | First Full | Second | Additional
Year Year Full Year | Data*
(2014-5) | (2015-6) | (2016-7)

Full Data Set (120 participating middle and high school teachers in 2014-17)

Participating teachers 17* 27 83

Student tests (8/student) 2,920 21,058 60,371 244**

Teacher surveys (3/teacher each year) 104 169 294

PD videos & field notes (3 days/cohort) 0 52 hrs. 95 hrs.

Online PD (~10 hours/cohort)*** 0] 300hrs.| 450 hrs.

Case Study Data Set (17 cases involving 14 teachers: 5 middle school, 9 high school)

Participating teachers 8 9

Student interviews (4 focus students/class) 40 65 52**

Teacher interviews (5/teacher) 22 47

Classroom videos (~10 lessons/teacher, 2 195 197

videos/lesson)

Student work (=12 examples/focus student) 472 498

*Participating teachers in the baseline year implemented assessments with their students but
did not implement Carbon TIME instruction.

** \We also collected some interview and test data from college students for learning
progression development.

*** \WWe collected video, field notes, assignments, and discussion threads from 3 days of face-to-
face and ~10 hours of online Professional Development (PD) each year for each teacher.

Evaluating students’ three-dimensional learning at scale. The learning progression
research provides the foundation for development of the Carbon TIME assessment system,
described in more detail in the assessment section below. Because we have developed a
system for online testing and automated scoring of students’ constructed responses, we have
been able to evaluate students’ three-dimensional learning at a far larger scale than any other
NGSS-aligned curriculum project (more than 1.1 million student Carbon TIME constructed
responses have been scored so far). Two key findings from this research are as follows:

e The Carbon TIME program supports students’ three-dimensional learning in a wide
range of schools, as described above. It is far more effective than the curricula that
teachers were using before they entered the program. These findings are discussed
under Standards Alignment, below.

e Carbon TIME narrows the achievement gap between initially low-achieving students and
initially higher-achieving students. These findings are discussed under Accessibility for
Diverse Learners below.

Planned Final Revisions

The curriculum materials, assessments, and PD course of study currently on the website
are from Year 4 of the five-year research and development project. We will not be making
further changes in the assessments, but there will be additional changes in curriculum materials
and the PD course of study. These changes are described in the sections below on Standards
Alignment and Instructional Planning and Support. An outline describing the planned final
contents of the website is included in Appendix A below.
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Responses to Adoption Criteria

1. Standards Alignment

All Carbon TIME units are organized around a fundamental purpose: We want to provide
teachers with the tools they need to lead classroom learning communities that assess and
scaffold students’ three-dimensional engagement with phenomena. We discuss the
assessment tools below. In this section we focus on how the units scaffold students’
engagement with phenomena. We discuss (a) NGSS coverage (b) learning progressions
research, (c) the Carbon TIME instructional model and supporting resources, and (d) research
evidence for success in supporting three-dimensional learning.

NGSS coverage

A full list of NGSS performance expectations addressed by Carbon TIME units can be
found in the NGSS Mapping document in the Library on the website
(http://carbontime.bscs.org/sites/default/files/educator _resources/NGSS Mapping CarbonTIME

2018.pdf ). These performance expectations include all middle- and high-school performance
expectations focused on matter and energy in living systems, from cellular metabolic processes
to matter cycling and energy flow in ecosystems. These are about half of the life science
performance expectations. The life science performance expectations not addressed by Carbon
TIME focus on genetics, evolution, and community ecology.

The units also address physical science standards associated with matter, energy, and
chemical change—essential prerequisites for understanding matter and energy in living
systems. Finally, the units address Earth science expectations associated with global carbon
cycling and climate change. In terms of the three dimensions of the NRC framework, the units
focus on the following:

o All eight science practices, organized into three clusters: (a) asking questions; (b) inquiry
(planning and carrying out investigations, analyzing and interpreting data, engaging in
argument from evidence); and (c) application (developing and using models,
constructing explanations, designing solutions).?

e All seven crosscutting concepts, with particular emphasis on: (a) scale, proportion, and
guantity; (b) systems and system models; and (c) energy and matter: flows, cycles, and
conservation.

¢ Disciplinary core ideas in the life sciences (LS1: From Molecules to Organisms:
Structures and Processes; LS2: Ecosystems: Interactions, Energy, and Dynamics);
Earth and space sciences (ESS2: Earth’'s Systems; ESS3: Earth and Human Activity);
and physical sciences (PS1: Matter and Its Interactions; PS3: Energy).?

Learning progressions research

Our assessments show that only a tiny percentage of high-school biology students are
initially able to achieve the NGSS performance expectations. The learning progressions
research plays an essential role in analyzing how student make sense of phenomena and
providing a basis for instructional design. An article from the American Biology Teacher titled,

2 Using mathematics and computational thinking; and obtaining, evaluating, and communicating
information are included in all three clusters.

3 The Carbon TIME Content Simplifications document in the Educator Resources Library
(http://carbontime.bscs.org/library ) explains ways in which we have simplified some explanations of
chemical process that are compatible with NGSS, but may be criticized by chemists or physicists.
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“Learning Progressions and Climate Change,” introducing this research can be found through
the link to Learning Progressions and Climate Change in the Educator Resources Library
(http://carbontime.bscs.org/library ).

We have developed three learning progressions, each focusing on a particular set of
practices, disciplinary core ideas, and crosscutting concepts. These learning progressions are
briefly described in Table 2 below. A deeper description of the three Carbon TIME learning
progressions can be found in the chapter by Covitt and Anderson (Assessing Scientific Genres
of Explanation, Argument, and Prediction, cited in the 2018 Research publications:
http://carbontime.bscs.org/articles-book-chapters ).

Table 2: Carbon TIME Learning Progressions

Learning Practices Disciplinary Core Crosscutting
Progression Ideas Concepts
Macroscopic Explanation, using Carbon-transforming Conservation,
explanation models processes (combustion, | flows, cycles, of
(carbon) photosynthesis, cellular matter and energy
- - - respiration, digestion, Connecting

Macroscopic | Asking questions, biosynthesis) at multiple | systems at different
inquiry analyzing data, scales scales

arguments from evidence
Large-scale Data & model Ecosystem & global
systems interpretation, carbon cycling & energy

explanation, prediction flow, climate change

Each learning progression describes a succession of student performances as they
engage with phenomena. Those phenomena include combustion, plant and animal growth and
movement, and decay at the macroscopic scale; biomass pyramids and disturbances to
ecosystems; global changes in carbon dioxide concentration and climate change. The
performances include the kinds of questions students ask, the kinds of explanations they
provide, and their approaches to investigations. The learning progressions provide an essential
foundation for design of curriculum materials.

The Carbon TIME instructional model and supporting resources

All Carbon TIME units are organized around an instructional model and storyline,
represented in Figure 1, below. A detailed discussion of the instructional model and its
enactment in each unit can be found in the Educator Resources Library
(http://carbontime.bscs.org/library ). As Figure 1 shows, each unit is organized around a
storyline that engages students in the three clusters of science practices described above. We
first describe the basic sequence of practices, then the tools and recurring features that support
those practices.

e Students as questioners: Each unit begins with a phenomenon and driving question. For
example, in the Systems and Scale unit the teacher shows that ethanol burns but not
water, and students consider the driving question: “What happens when ethanol burns?”
Students use the Expressing Ideas Tool to record and discuss their ideas and questions.
A key outcome of the discussion is a set of student questions about the phenomenon
that they will answer during the unit.

e Students as investigators: In each unit the initial discussion leads first to a lesson
providing students with foundational knowledge (scale, atoms, and molecules for
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Systems and Scale), then to an investigation in which students trace matter and energy
through systems. Students use the Predictions Tool and the Evidence-based
Arguments Tool to record and discuss their ideas. They reach evidence-based
conclusions and record unanswered questions to be addressed later in the unit.

e Students as explainers: Each unit concludes with a series of activities where students
use molecular models to model the phenomena, then use the Explanations Tool to
develop and discuss rigorous scientific explanations that answer the driving question.
They then use what they have learned to explain other related phenomena (for example,
burning methane, wood, gasoline, and propane in Systems and Scale).

Atomic-molecular model of
carbon-transforming processes
OR large-scale pool-and-flux

Abstract
&
general

4

Nature of knowledge

» omnedine T » Concrete
AN = o L & specific
| Direction af Ie\a{ning: Students\nové\{o higher learning progre§§i0}levels >

Students as Students as Students as
questioners: investigators: EXplainers-:
Exploring driving Developing Constructing
question evidence-based model-based
arguments explanations

Unit resources: tools and recurring features. First and foremost, we invite you to
explore the extensive resources provided for each unit on the Carbon TIME website. Each unit
provides teachers with a tool kit that they can use to tailor their teaching to the needs of their
students. The Read Me document at the beginning of each unit (for example,
http://carbontime.bscs.org/ss read me ) helps teachers to make key choices about what
activities and resources to use. Carbon TIME uses “Turtle Trails” (explained in the Educator
Resources Library:
http://carbontime.bscs.org/sites/default/files/educator_resources/Turtles 07.05.16-1.pdf ) to
designate more- and less-detailed and complex learning pathways within a unit.

Each unit is also organized around a set of tools and recurring features that are
consistent across units, enabling students to build proficiency as they engage successive units.
Explanations of many of these tools and recurring features can be found in the Educator
Resources Library: http://carbontime.bscs.org/library .

e Process tools (Expressing Ideas Tool, Predictions Tool, Evidence-based Arguments
Tool, Explanations Tool) provide scaffolding for students’ engagement in the roles on
guestioners, investigators, and explainers.
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e The Learning Tracking Tool is a new feature to be included in the final revision of the
units. Students will construct a storyline of their learning by completing one row of the
tool after key activities and discussing what they have written about their learning and
guestions to address in future lessons. A completed Learning Tracking Tool for Systems
and Scale is included below as Appendix B. The color-coded circles track the
progression of students’ roles and practices.

¢ Big Ideas probes are included in every unit to support student self-assessment and
public discussion of different ideas about the unit driving questions. A document in the
Educator Resources Library discusses approaches to using them.

e The Three Questions are used to define rigorous scientific explanations and provide a
checklist that students and teachers can use to evaluate student explanations (e.g.,
http://carbontime.bscs.org/sites/default/files/system scale/handouts/Three Questions H
andout.pdf ).

o Discourse routines engage teachers and students in divergent and convergent
discussions around each process tool. They are discussed in the Discourse Routines
document in the Educator Resources Library.

o Readings are used for multiple purposes in the units. Those purposes and strategies for
helping all students make sense of the readings are explained in the “Reading
Strategies: Questions-Connections-Questions” document in the Educator Resources
Library.

e Students use molecular models to construct model-based explanations of combustion
and key metabolic processes—photosynthesis, cellular respiration, digestion, and
biosynthesis.

o PowerPoint presentations serve multiple purposes. They scaffold class discussions,
present information, and provide animations of the chemical changes in combustion and
metabolic processes.

e Posters are used to remind students of key ideas and record data from investigations.

¢ Online videos accompany the investigations in the four macroscopic-scale units:
Systems and Scale, Animals, Plants, and Decomposers.

¢ Inthe Ecosystems and Human Energy Systems units students use games, online
simulations, and online models to investigate and explain matter cycling and energy flow
in ecosystems and Earth systems.

e Formative and summative assessments are discussed in more detail in the Assessment
Section below. They are explained in the “Assessment Purposes in Carbon TIME”
document in the Educator Resources Library.

Cross-unit connections. Finally, we note that the units are all connected through an
overall storyline, starting with the simplest of the core carbon-transforming processes—
combustion—then moving to how living systems transform matter and energy at organismal and
ecosystem scales, and concluding with global-scale carbon cycling and its implications for
climate change. These connections are discussed in detail in three documents in the Educator
Resources Library: http://carbontime.bscs.org/library .

e Unit synopses
e Carbon TIME FAQ: Which Units Should | Teach?
e Carbon TIME Instructional Model

Effects on student achievement

Research conducted over multiple years shows that teachers are enacting instruction
that produces three-dimensional learning at scale. Figure 1 compares Item Response Theory
(IRT)-based estimates of student pretest and posttest proficiencies with end of school year
baseline levels (students of the same teacher the year before) for the first two years of this
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study. For detailed methods and results see two documents in Technical Reports and Working
Papers under the Research tab (http://carbontime.bscs.org/technical-reports-working-papers ):

o Validation of Carbon TIME assessments
e Quantitative analyses of students’ learning gains

Mean and Cl of Carbon-Dimension Ability for Matched Students
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Figure 2: Mean learning progression (LP) levels of students in Carbon TIME and baseline
(classes of participating teachers the year before they started using Carbon TIME). Error bars
represent 95% confidence intervals. LP Level 4 is equivalent to full achievement of NGSS
performance expectations in this domain.

These results from over 10,000 students show that students improved significantly
compared to both pretest and baseline performances. In other studies we have shown that high
school students participating in Carbon TIME show higher proficiency on learning progression-
based assessments than college science majors in biology courses (Rice, Doherty, & Anderson,
2014).

2. Assessments

The Carbon TIME program includes both classroom assessments and large-scale or
monitoring assessments that are valid, reliable, and efficient. We have devoted many research
and development cycles to creating, testing, and improving Carbon TIME assessment systems.
In this section we first describe the online assessment system, then discuss the array of
resources for classroom formative and summative assessment in Carbon TIME.
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Online assessment system

The core of the Carbon TIME assessment system is an online testing platform that
includes an overall test to be taken by students at the beginning and end of the school year as
well as pretests and posttests for each of the six Carbon TIME units.* Directions for assessing
and using this password-protected system are above. Since the tests are capable of eliciting
student responses across learning progression levels, the same tests are used for both middle-
and high-school students. Teachers can download student responses in full test or spreadsheet
format. In both formats, forced-choice portions of responses are automatically scored by the
system. Anonymized responses are also shared with researchers.

The learning progression frameworks and assessment systems are the products of
multiple cycles of development and revision. We have developed validity evidence that these
systems measure students’ three-dimensional learning. Through the 2017-18 school year, the
Carbon TIME assessment system has been used by more than 30,000 students who have
taken more than 160,000 unit tests and overall tests. Our automated scoring system has
assessed more than 1.1 million student written explanations. This system is an important tool for
classroom teachers, and it has provided essential data for our research and design work.

The Research tab of the website contains a several reports on the development and
validation of this system, including the following:

e The complete item list for Carbon TIME assessments is available on the Tutorials and
FAQs page of the password-protected Assessment site (see instructions for access on
pages 2-3 above).

e Validity evidence for assessments:
http://carbontime.bscs.org/sites/default/files/research/technical reports working papers/
CarbonTIMEAssessmentValidation.pdf

¢ Methods for analysis of quantitative assessment data:
http://carbontime.bscs.org/sites/default/files/research/technical reports_working papers/
Quantitative Analyses of Students Learning Gains.pdf

e Description of how the automated scoring system was developed and used: See the
poster by Thomas and Draney on the 2018 Conference Presentations page:
http://carbontime.bscs.org/2018-conference-presentations

Classroom formative assessment and grading

Recent research on classroom assessment has generally focused on formative
assessment. Teachers, however, are also legitimately concerned with grading and holding
students accountable for their performances. We have worked to design classroom assessment
systems that serve both of these purposes, as well as the important purpose of helping students
assess the quality of their own work. The Educator Resources Library has a document
describing resources for each of these purposes of assessment and how they can be used:
http://carbontime.bscs.org/sites/default/files/research/technical reports working papers/Assess
ment_in_Carbon TIME.pdf . Key points from that document are summarized below.

Formative assessment: Insight into students’ knowledge and practice. Carbon
TIME materials are designed to enable productive classroom discourse, in which talk, writing,
and norms of interaction support figuring out phenomena. Process Tools and pre- and post-
assessments are designed, in part, to elicit interesting wrong answers. That is, the questions
aim to reveal how students are thinking even if they don'’t fully understand the science.

Every Carbon TIME resource that involves student writing—tests, quizzes, process
tools, Big Ideas probes, and worksheets—is accompanied by an Assessing tool or a Grading

4 Funding for this system in its current form will continue only through the 2018-19 school year.
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tool that documents highlight common patterns in students’ ideas to help teachers begin to
identify these patterns in their own classrooms. For example the Assessing tool for the Systems
and Scale Expressing Ideas Tool is at

http://carbontime.org/WebContent/CTIME Downloads/SystemsAndScale/1.2 Assessing _Expre
ssing Ideas Tool for Ethanol Burning.pdf . Additionally, discussing the various ideas that
exist in the classroom fosters shared curiosity and supports individual students in better
understanding their own thinking.

Student self-assessment. Students are often not aware of their own prior knowledge
and preconceptions. In order for effective learning to occur, student must be given opportunities
to articulate these ideas and compare them to the scientific explanations they learn through
classroom activities. In addition, throughout a unit, students need to be able to assess the
guality of their arguments and explanations, in order to improve them. The Three Questions,
the Carbon TIME discourse routines, and shared checklists and rubrics are all designed to
involve students in assessing their own thinking and writing.

We have found that having students revisit earlier tools helps them to identify how their
thinking has changed over the course of a unit. Teachers have also found Big Ideas Probes
useful for helping students to see how their ideas are changing as they progress through a unit.
For example, see the Assessing tool for the Systems and Scale Big Ideas probe:
http://carbontime.org/WebContent/CTIME Downloads/SystemsAndScale/Assessing Big Idea
Probe Filler Up.pdf .

Grading and accountability. Grading provides a means of communicating with
students about what matters in the classroom: What they are accountable for, and why their talk
and writing is important. Carbon TIME has supports for this assessment purpose throughout
each unit.

1. Students as questioners and investigators.

a. Expressing Ideas and Predictions Tools — students are accountable for articulating
their initial ideas, for listening and responding to others’ ideas and questions, and for
returning to earlier ideas later in the unit and noticing how ideas have changed.

b. Evidence-Based Arguments Tool — students are held accountable for key evidence,
arguments, and unanswered questions by the end of the lesson

c. Assessment tools provide Learning Progression level guidance.

2. Explanations Tools and general explanations lessons: Students as explainers.

a. The Three Questions provide a 4-step guide and general rubric for explaining
phenomena, which can be used as a self-assessment and revision guide

b. Grading tools provide scoring and Learning Progression level guidance

3. Carbon TIME post-tests

a. Computer scoring of forced choice responses and downloadable, editable
spreadsheets of class results (with tutorials) are available.

b. Grading tools provide scoring and Learning Progression level guidance.

3. Accessibility for Diverse Learners

We have put intense effort into inclusion and differentiation in Carbon TIME. In this
section we (a) describe how we have addressed inclusion and differentiation in the development
process, (b) describe current and planned supports for inclusion and differentiation in Carbon
TIME curriculum materials and PD, and (c) present evidence for the success of Carbon TIME in
scaffolding diverse learners.

Addressing inclusion and differentiation in the development process. As
described above we have paid careful attention to working with diverse schools, teachers, and
learners throughout the development process. The 900 classrooms total in 94 schools include
urban, suburban, and rural schools. There are 26 middle schools and 68 high schools, including
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10 of the 11 Seattle high schools. The percentage of students in a school receiving free and
reduced lunch ranges from 3% to 99%, with a mean of 41%. The percentage of
underrepresented minority students in the participating schools ranges from 0% to 100%, with a
mean of 43%.

Our research-practice partnership also includes teachers who work with English
Language Learners such as Katherine Kelsey in Seattle and Jeremy Gaspar in Kentwood, MI,
as well as special education teachers such as Tonya Elias in East Kentwood and Melinda
Plaugher in Midland, MI. These teachers have provided important insights and resources.
Their ideas contributed to the chapter we wrote on science assessment for English Language
learners (Assessing Scientific Genres of Explanation, Argument, and Prediction, by Covitt and
Anderson, cited in the 2018 Research publications: http://carbontime.bscs.org/articles-book-
chapters ).

Supports for inclusion and differentiation in Carbon TIME curriculum materials
and PD. The Process Tools and their repetition within and across units is particularly helpful for
all learners, especially those who need additional scaffolding. The Process Tools themselves
support students in taking up the “second-language” of scientific discourse. Connected to the
Process Tools, the Carbon TIME discourse routine is inclusive of all students because it starts
with divergent ideas, which gives all students the opportunity to share their thinking. The
subsequent discussions help bring that divergent thinking closer to the canonical consensus.

The materials also have many activities that include suggestions for accommodations or
modifications (and we are planning to do this more systematically). These recommendations
support learners who need additional practice with the material in order to take up the “second-
language” of scientific discourse. Many of our repeated and optional activities serve this
purpose as well, such as the additional practice students can get in Systems and Scale with
methane.

Carbon TIME uses “Turtle Trails” (explained in the Educator Resources Library
(http://carbontime.bscs.org/sites/default/files/educator _resources/Turtles 07.05.16-1.pdf) to
designate more- and less-detailed and complex learning pathways within a unit. For example,
the 1-turtle pathway in Animals, Plants, and Decomposers uses language such as “large and
small organic molecules” while the 2-turtle pathway includes more detailed vocabulary for the
polymers and their monomers. These choices are easily marked for teachers using a stacked
turtle icon next to Activities and within Unit Read Me Files and Unit Overviews, and an
explanation for the Turtle Trails is available in our Library.

We have also put substantial effort into educative resources associated with the units
and PD activities that help teachers use learning progression research to understand and
respond to their students. These include the Assessing and Grading Tools for all student
written work (described in the Assessment section above) and PD activities that involve
teachers in analyzing and responding to student work (described in the Instructional Planning
and Support section below).

Evidence for the success of Carbon TIME in scaffolding diverse learners. We used
hierarchical linear modeling (HLM) analyses to investigate associations between student
learning gains and other variables associated with diversity in students and schools. An
explanation of how we conducted these quantitative analyses of student learning gains can be
found in the Research Technical Reports and working papers
(http://carbontime.bscs.org/sites/default/files/research/technical reports working papers/Quanti
tative_Analyses of Students Learning Gains.pdf ). Separate analyses of 2015-16 and 2016—
17 data show consistent patterns:
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e Carbon TIME reduced the achievement gap between higher-pretest and lower-pretest
students within classrooms. Within classes, students with lower pretest proficiencies
showed significantly higher learning gains.

e Carbon TIME was less successful in higher-poverty schools with fewer organizational
resources. The school percentage of free and reduced lunch was negatively associated
with class-average learning gain. That is to say, classrooms from schools with higher
percent of free and reduced lunch benefit less from implementing Carbon TIME. We
interpret this finding as evidence that schools with more organizational resources are
more successful in implementing Carbon TIME.

e Other variables were not significantly associated with student learning gains. We also
investigated other variables, including grade band (middle school vs. high school), racial
composition of students, and class average pretests. None of these variables added
significantly to the predictive power of models that included the three key variables
above: individual teachers, student pretest, and school percentage of free and reduced
lunch. In other words, teachers and students in a wide range of classrooms were
successful using Carbon TIME.

4. Evaluation of Bias Content

We believe that Carbon TIME’s best protection against bias in content comes from its
iterative development process in a research-practice partnership and its extensive field testing
in diverse classrooms. Many suggestions for reducing bias have been incorporated into Carbon
TIME materials through this process. We also point to evidence from student learning data
(cited in the sections on Standards Alignment and Accessibility for Diverse Learners, above)
that students of different ages, genders, ethnicities, and social groups learn successfully from
Carbon TIME materials.

We have also taken specific steps to reduce bias in Carbon TIME materials. For
example:

e Storyline readings in each unit focus on scientists of different historical times, ethnicities,
and genders. For example, see the Systems and Scale reading about Elizabeth
Fulhame:
http://carbontime.bscs.org/sites/default/files/system scale/handouts/1.2 Systems and
Scale_Storyline Reading.pdf

e Student names in worksheets and assessments also include names associated with
different ages, genders, and ethnicities. We also take care to have different fictional
students articulate correct answers. For example, see the Assessing tool for the
Animals Big Ideas probe:
http://carbontime.org/WebContent/CTIME Downloads/Animals/Assessing Big Idea Pro
be What Happens to the Fat.pdf.

o We work to use phenomena in the units that are either familiar to all students (e.g.,
children growing and moving) or unfamiliar to all students (e.g., growth of Spartina, a
kind of marsh grass) and that support materials include information or experiences that
familiarize students with the phenomena.

5. Instructional Planning and Support

Carbon TIME uses a “three legs of the stool” approach to supporting rigorous and
responsive science classroom instruction. One leg is our research-based, three-dimensional
curricular units. The other legs are coordinated professional development for teachers,
provided through collegial networks. The professional development program supports teachers
in understanding complex three-dimensional learning goals, in enacting Carbon TIME units
designed to scaffold and assess these learning goals, in developing the kind of classroom
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discourse that is required for equitable engagement in these learning goals, and in using
student talk and writing to inform instructional decisions. Engaging in professional learning with
local colleagues supports teachers in making sense of a new curriculum and learning and
instructional goals in the context of their building and district norms and expectations.

Current Carbon TIME PD resources

Educative resources embedded in units and website. Instructional supports are
embedded in Carbon TIME's online curricular units, designed to be educative and teacher
friendly. Each unit provides numerous resources to guide teachers through successful
implementation, including unit overviews and Read Me files supporting activity-level decision
making and teacher-facing educator resources that provide brief rationales and implementation
suggestions (example: Grading and Assessing tools). The Educator Resources Library provides
many additional resources (see discuss and links above).

PD course of study. Our grant-funded, 2-year professional development course of
study supported new Carbon TIME teachers in orienting themselves to using the curriculum to
meet three-dimensional learning goals for all students. The program and resources have been
field-tested with over 150 teachers in Seattle, other Washington locations, Colorado, and
Michigan. The two-year course of study included 35 hours of face-to-face PD and 35 hours of
online PD. Evaluation reports indicate that teacher participants felt the professional
development was both positive and highly effective in supporting teachers’ rigorous and
responsive, three-dimensional instruction. Feedback from teachers, leaders, and developers
has been the source of iterative revisions and improvements. An outline of this course of study —
as used in Seattle by pilot teachers over the last three years — is available as Appendix C.

Plan for Seattle schools

Our plans for future planning and instructional support for Seattle biology teachers build
on and improve both the current educative resources on the website and the PD course of
study, as well as providing ongoing support for all teachers through professional support
networks.

Improved educative resources embedded in units and website. The outline for the
final website in Appendix A includes our list for an expanded library with additional educative
resources for teachers—see in particular the list of resources under Tab 6 in the outline. Each
resource will be linked to curriculum features in the Units (Tab 3) and the PD Course of Study
(Tab 4). Educative resources linked to curriculum features will include (a) a discussion of the
nature and purpose of the curriculum feature, (b) a discussion of different options for how to use
the feature in the classroom, and (c) suggestions for differentiation.

Continuing professional support networks for all biology teachers. Seattle Public
Schools already has significant human resources available to support using Carbon TIME to
meet NGSS expectations for student learning: about 25 of the 35 Biology teachers are engaged
in or have completed the two-year professional development course of study. Teachers who
have already completed the grant-funded two-year course of study would engage in ongoing
professional learning experiences with colleagues, to deepen and extend practical knowledge of
using Carbon TIME to scaffold and assess NGSS-aligned, three-dimensional performances.

Developing classroom discourse that supports complex three-dimensional learning goals
is challenging and requires ongoing professional support. Additionally, changes in building and
district expectations (including local goals, areas of focus, common student assessments)
require teachers to work with collegial networks in order to successfully fit together myriad goals
at the local context.

One-year course of study for biology teachers new to Carbon TIME. Based on
estimates for teacher retention and shifts in assignments, we anticipate that about 10 teachers
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will require new Carbon TIME training each school year. Our recommendation for professional
development is to engage new Carbon TIME teachers in a 1-year cohort program. At the time of
this writing, Carbon TIME is finalizing Professional Development modules to publish as a free
resource on the Carbon TIME Website. These modules (outlined under Tab 3 in Appendix A
below) will meet the needs of both of the audiences described above: a cohort of teachers new
to Carbon TIME each year, and a larger group of experienced Carbon TIME educators.

These modules are intended for face-to-face delivery, and are designed with the
potential for flexible and localized implementation. They are being developed based on
information received from teachers who have experienced the original grant-funded program,
including many in Seattle. They provide district and teacher leaders with tools to support PD for
teachers new to Carbon TIME as well as PD for experienced teachers, who are able to analyze
classroom artifacts (assessments, discussions, and written explanations) to more deeply
address student thinking and 3-dimensional performances.

New Teachers Experienced Carbon TIME Teachers

Pre-Implementation Summer (16 hours) | Summer/School Year (16 hours)

e Carbon TIME: 3-dimensional Vision, e Rigorous & Responsive Classroom
Storylines, and learning progression Discourse using discourse artifacts
stance

e Understanding Carbon TIME through |e Studying Student Work to Understand
Systems & Scale (Foundational Unit) Student ldeas and Select Instructional

Responses using student work
artifacts

o 3D (formative & summative) e 3D Classroom Assessments using
assessments through Systems & student assessment artifacts
Scale

First School Year (16 hours) e Updates to materials (repairing

broken links, revisions, etc.)

o Reflect on Systems & Scale

¢ Animals & Decomposers

e Plants

e Ecosystems & Human Energy
Systems

Other options. There are other possible designs for a Seattle Carbon TIME professional
development network and course of study. For example, Seattle district leaders and/or lead
teachers could draw on expertise already in the district to facilitate the field-tested version of PD
(Appendix C) by continuing to engage new cohorts of Carbon TIME teachers through the
developed two-year program, both face-to-face and online (Seattle’s Schoology platform). With
this option, Seattle could provide new cohorts of teachers with the original version of PD while
continuing to develop teacher leaders within the district by recruiting teacher leaders to continue
delivering the PD program to their colleagues.
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Budget Explanation

All online Carbon TIME materials are free, so they are not included on the attached
budget spreadsheet.

Initial cost: A complete list of hands-on materials needed for investigations and other
activities is included in the Materials List tab of the budget spreadsheet. Sources and prices as
of summer, 2018 are also included. The cost for all of these materials would be about $400 per
teacher. However, many of the materials are already available in most high school laboratories,
so costs for classrooms that have laboratory access will probably be less. We estimate that 10
teachers will need new materials at a cost of $400 and 25 teachers will need yearly
replacements of consumables at a cost of $150.

Yearly costs: Estimates of yearly costs are calculated as follows:

e Costs for replacement of consumables and of materials that are lost or broken is
estimated at $150 per year per teacher for 35 teachers each year.

e Cost of website maintenance, including updating broken links, minor revisions, and
security upgrades (from web developer Rhiannon Villafuerte of SwarmingWest): $2400
per year.

Other expenses: Expenses associated with implementation of Carbon TIME that are
not listed include:

e Costs of printing readings, worksheets, and posters.

e Costs of teacher salaries or substitute costs for PD

¢ Costs associated with student access to computers for online simulations or modeling
activities in the Ecosystems and Human Energy Systems units

e Funding for the online assessment system will continue only through the 2018-19 school
year, so an alternative to that system will be needed
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Appendix A: Planned Final Organization of the Carbon

TIME Website

The outline below is organized according to the planned tabs on the website. Only the

“Contact” tab would be interactive; all other tabs would include material that is self-guided for
users. The users could include:

¢ Individual teachers, who might start with the Units tab and access other resources
through links from units and lesson plans

o PD leaders or district leaders, who might start with the Educator Resources > Courses of
Study tab

o Researchers (probably especially interested in the Research tab)

Content Website

1.
2.

Home. Revise to provide overview of all the resources under different tabs.

About. Maybe some of the current content of this page could go on the Home page. Maybe

organize around the theme of scaffolding and assessing environmental science

literacy/three-dimensional learning?
2.1. Introductions to Carbon TIME: Brochures, overview videos.
2.1.1. Overview of website: Guided tour
2.1.2. Three legs of the stool
2.1.3. Carbon TIME and NGSS
2.1.4. STEM for all video
2.2. Evidence about effectiveness of Carbon TIME: What students will know and be able to
do
2.2.1. Research briefs with practitioner-oriented summaries of student achievement
data.

2.2.2. Results of ACHIEVE analysis

2.2.3. Written or video testimonials from teachers, students, administrators. See
2.3.2.1 PD and Network Meetings > 2017-18 SY > 03.2018 AdvertisingMarketing
Menu.docx & PublicVideosDropbox9.6.png.

2.3. Carbon TIME people: Information about people who have worked on the project.

Units. Similar to current units tab, with the addition of links from the units to relevant

educator resources.

3.1. Systems and Scale

3.2. Animals

3.3. Plants

3.4. Decomposers

3.5. Ecosystems

3.6. Human Energy Systems

PD Courses of study or PD Toolkits. These will be leader’s guides that organize the

resources in other tabs into plans for face-to-face workshops.

4.1. Carbon TIME adoption tool kit. Suggested sequence of PD activities for a school
district that is adopting Carbon TIME. Resources designed for PD Leaders. Current
ideas in 2.10 > PD COS Inventories

4.1.1. Modules A (overall vision and possible advertising/marketing type pieces)
4.1.1.1. Module Al: The Carbon TIME Vision

4.1.2. Modules B (unit-specific)
4.1.2.1. Module B1: Systems & Scale Unit Highlights
4.1.2.2. Module B2: Systems & Scale Unit Assessments
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4.1.2.3. Module B3: Systems & Scale Unit Materials/Potential Issues
4.1.2.4. Module B4: Reflecting on Systems & Scale
4.1.2.5. Module B5: Systems & Scale Pre/Post-Tests Analysis
4.1.2.6. Module B6: AN & D Highlights/Materials/Potential Issues
4.1.2.7. Module B7: PL Highlights/Materials/Potential Issues
4.1.2.8. Module B8: ECO & HES

4.1.3. Modules C (uncoupled from units, but with unit suggestions)
41.3.1. Module C1: Discourse
4.1.3.2. Module C2: Studying Student Work
4.1.3.3. Module C3: 3D Assessments

5. Research. Keep more or less the same organization as the current research tab.

5.1. Publications

5.2. Conference papers and presentations

5.3. Technical reports and working papers. This section is currently the same as 4.4
Library, but the idea would be to use this section for more research-oriented materials,
such as item pools, coding rubrics, descriptions of data, etc.

6. Library. This tab will include contents that are typically accessed from other tabs, especially
the unit and PD tabs. Much of that content will be based on activities and handouts from our
current F2F and online PD resources, but reorganized as self-guided (and often shorter)
packages. A package mightinclude (a) a Read Me or overview file with a written description
of the resources, its goals, and its key ideas, (b) a short video or animated presentation,
perhaps using something like VideoScribe to produce a visually interested animated slide
show, (c) presentation materials like a PPT presentation, and/or (d) handouts, examples of
student work, etc.

6.1. Unit-specific resources, based on current LMS unit introductions and on unit-specific
F2F activities, restructured to be self-guided as described above, and cross-linked with
lessons and activities on the Units page. There would be other links when these
resources play a role in PD Courses of Study (4.3 below).

6.1.1. Systems and Scale
6.1.2. Animals

6.1.3. Plants

6.1.4. Decomposers

6.1.5. Ecosystems

6.1.6. Human Energy Systems

6.2. General resources. These would be short packages organized around recurring
features of all or most units. The list below is preliminary brainstorming about some
possible packages. These could be crosslinked to units and to PD courses of study
(4.3 below).

6.2.1. Important general features of Carbon TIME
6.2.1.1. Assessing and scaffolding as complementary goals for three-dimensional
learning
6.2.1.2.  Student and content storylines
6.2.1.3. The Three Questions and the importance of crosscutting concepts
6.2.1.4. Carbon TIME discourse routines
6.2.2. Process Tools and tool-specific discourse routines
6.2.2.1.  Expressing ldeas Tool
6.2.2.2.  Predictions Tool
6.2.2.3. Evidence-based Arguments Tool
6.2.2.4. Explanation Tool
6.2.3. Recurring features, with rationales, key elements, and options for classroom
routines for each feature
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6.2.3.1.  Starting lessons: Ways of using PPT instructional model slide, reviewing
storylines using Driving Question Board, Learning Tracking Tool, Model
Building Tool, responses to Exit Tickets from previous lessons

6.2.3.2.  Concluding lessons: Ways of Ways of summarizing and looking forward
using Driving Question Board, Learning Tracking Tool, Model Building Tool,
responses to Exit Tickets from previous lessons

6.2.3.3.  Discussing readings using Questions-Connections-Questions prompts
and PPT slides

6.2.3.4.  Big ldeas Probes: answering, voting, discussion, returning in later lessons

6.2.3.5.  Groupwork routines, including routines where groups prepare and present
models or conclusion and jigsaw routines. This could also include Back
Pocket Questions and whiteboards.

6.2.3.6.  Sharing results of investigations: Using spreadsheets and/or posters to
record group results; reaching consensus about patterns; comparing patterns
to example class patterns; connecting to EBA Tool and Three Questions.

6.2.3.7. Grading and assessing routines: Ways of engaging students in assessing
and improving their own work or each other’s work. This could include ways
of using checklists, example responses, writing revisions in a different color.
Maybe also whiteboards.

6.2.4. Carbon TIME assessment system
6.2.4.1. Purposes of assessment in Carbon TIME
6.2.4.2. Learning progression frameworks and assessments

6.2.4.2.1. Carbon LP Framework and assessments
6.2.4.2.2. Inquiry LP Framework and assessments
6.2.4.2.3. Large-scale LP Framework and assessments

6.2.4.3.  Using the online assessment system
6.3. Other resources (formerly Library). As on the current website, this could be a place to
put longer-form practitioner-oriented resources such as the NGSS PEs for different
units, Instructional Model document, or Carbon TIME Content Simplifications document.
7. Contact. We will need to figure out what contact information to provide for people with
different kinds of questions.

Assessment Website

We will maintain this site in its current form through Year 5 (2018-19), but continuing to
support it as an interactive online site is expensive and unsustainable unless we get additional
sources of funding (which is something to actively pursue).

Here’s an initial idea about a direction to go: I'm wondering if an alternative would be a
pre-post item pool for each from which teachers could pick their own questions. | can see
several advantages of making this a curated list of questions we have developed and questions
that teachers have developed.
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Appendix B: Learning Tracking Tool for Systems and Scale

Driving Question: __What happens when ethanol burns?

Activity Chunk

What did we do?

Summarize key information and
activities with a description and/or
picture.

What Did We Figure Out?

Summarize what we figured out
about the phenomena that helps
us answer the driving question.

What Are We Asking Now?

What additional information do you
need to answer the driving question?

Questioning
1.1—1.2

Take a pretest and share their initial
ideas on the Expressing Ideas Tool
about what happens when ethanol
burns.

Ethanol burns and water does not. We
have many initial ideas and questions.

What happens when ethanol burns?

Foundation
21 25

“Zoom into" air and explore how the
world can be studied at multiple
scales, including the atomic-molecular
scale.

We can learn about the world at
different scales.

Three facts about atoms are: 1) Atoms
last forever, 2) Atoms make up the
mass of all materials, 3) Atoms are
bonded to other atoms in molecules.

How can we use atoms and molecules
to explain ethanol burning?

Investigating
3.1 33

Conduct an investigation to explore
what happens when soda water
fizzes. Use the Predictions Tool and
the Evidence-Based Arguments Tool.

Soda water fizzing lost mass and
made the BTB change from blue to
yellow.

What happens to the molecules in
soda water as it fizzes?

Explaining
34 35

Model the chemical change that

occurs as soda water fizzes using
molecular model kits and use the
Explanations Tool to explain what
happens when soda water fizzes.

The carbonic acid in soda water
decomposes into carbon dioxide and
water as it fizzes. No atoms are
created or destroyed during the
chemical change.

What happens to ethanol when it
burns?

Prs

“arbon TIME
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Activity Chunk

What did we do?

Summarize key information and
activities with a description and/or
picture.

What Did We Figure Out?

Summarize what we figured out
about the phenomena that helps
us answer the driving question.

What Are We Asking Now?

What additional information do you
need to answer the driving question?

Investigating
41 43

Conduct an investigation to explore
what happens when ethanol burns.
Use the Predictions Tool and the
Evidence-Based Arguments Tool.

Ethanol burning lost mass and made
the BTB change from blue to yellow.
There was evidence of heat and light
energy at the end of the chemical
change.

What happens to the molecules of
ethanol as it burns?

Explaining
44 45

Model the chemical change that
occurs as ethanol burns using
molecular model kits and use the
Explanations Tool to explain what
happens when ethanol burns.

In a flame the atoms in ethanol and
oxygen rearrange to form carbon
dioxide and water. Chemical energy
is changed to heat and light energy
when the high-energy C-C and C-H
bonds of ethanol are changed to low-
energy O-H and C=0 bonds.

Why does ethanol burn and not
water?

Explaining
5.3

“Zoom in" to ethanol, wood, and water
to distinguish between organic
materials (materials with high-energy
C-C and C-H bonds) and inorganic
materials (materials with other
chemical bonds).

Ethanol and other organic materials
have high energy C-C and C-H bonds.
Water and other inorganic materials
do not have C-C or C-H bonds.

What happens when other materials
burn?

Explaining
5.4

Apply what we figured out about
ethanol burning to explain other
examples of organic materials
burning.

The chemical change of combustion is
similar for all organic materials. The
organic material combines with
oxygen to produce carbon dioxide and
water. The chemical energy in the
organic material is transformed into
heat and light energy.

Why is combustion of organic
materials important in the world?
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Appendix C: Carbon TIME Two-Year Professional

Development Course of Study

First-year Course of Study
1. Pre face-to-face (F2F) online PD (2 hours), available on Schoology

Orientation video introducing Carbon TIME and the course of study

Network Teacher Introductions

Unit Synopses: read & respond to synopses of six Carbon TIME (CTIME) units & watch
videos of CTIME teachers’ experience

Share hopes and goals for participation in CTIME network

Learning progression study: read & respond to an article on carbon learning progression
published in American Biology Teacher

Practice accessing & completing Systems & Scale unit assessment in preparation for
summer F2F PD

2. Summer F2F Professional Development Workshop (2 days)

General introduction to CTIME project goals, units, & Instructional Model

Exploration of CTIME 3-dimensional teaching & learning and NGSS alignment
Participation in key teaching & learning activities, including questioning, investigating,
and explaining (inquiry & application) components

Introduction to online assessment system & practice evaluating student responses
Distribution of teaching materials

e Planning timelines for unit teaching

3. Post-F2F online PD (6 hours), available on Schoology

Review & determine which pathways through unit materials & activities will be most
appropriate for students

BTB tutorial: Practice mixing & calibrating a key classroom investigation tool,
bromothymol blue

Practice investigations to prepare for teaching: select two unit investigations to try,
troubleshoot, & discuss with colleagues, using materials provided at F2F workshops

4. School year online PD (13 hrs), available on Schoology.
Teachers complete an online module for each unit they teach, including both pre-teaching &
post-teaching activities

Part A: Pre-Teaching modules
Examine unit goals & NGSS alignment; review unit pathways & plan activities sequence
Prepare to connect Discourse Routines, Process Tools & Instructional Model in teaching
the Unit
Checklist for Unit Facilitation & Management
Prepare for teaching with Process Tools
Prepare for collecting student work
Discuss Unit Preparation with colleagues
Part B: Post-Teaching modules
Save student work to bring to school year F2F
Reflect on individual student learning:
o A) Individual student learning over time
o B) Variation in student responses & instructional ideas
Reflect on class learning:
o A) Identify knowledge & practice changes across a unit
o B) Responsive planning for next unit & next year

Carbon: Transformations in Matter and Energy

&
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e Unit implementation feedback survey
o Discuss Unit Implementation (tips, insights, questions) with colleagues
5. School year F2F Professional Development Workshop (1 day)
e Reflect on & prepare for continued use of CTIME Instructional Model & Process Tools

o Reflect on successes & challenges of implemented CTIME units

o Build a storyline & unpack the NGSS 3-dimensions for Plants unit

o Recognize purpose & importance of the phases of the Instructional Model, as
well as sequence of lessons, for Plants unit

e Understand CTIME goals & 3D science teaching & learning

o Relate CTIME goals to Next Generation Science Standards.
o Synthesize the general storyline across all CTIME units, including large scale
units
o Review & discuss CTIME research findings about productive discourse in CTIME
classrooms
Engage in formative assessment using student work samples
o Identify & discuss purposes of formative assessment supports within CTIME
units
o Practice using student Process Tool work samples to evaluate student
understanding & plan instructional interventions
Prepare for Network participation
o Further develop positive working relationships with network teachers & CTIME
staff
o Review Teacher Expectations & Year 1 & 2 courses of study
o Consider new curricular supports & network opportunities

Second-year Course of Study
1. Pre-F2F online PD (4 hours), available on Schoology

Review CTIME network expectations & timelines

CTIME research update: watch video to explain how their work influenced project
outcomes & revisions in current year

Revisit Goals & Plan for Year 2 Implementation

Establishing the problem for Year 2 professional learning: rigorous & responsive 3D
science teaching is important, but hard to do

Uncovering & Using Student Ideas: Formative Assessment Probes & Carbon TIME
teacher classroom video

Carbon TIME Discourse & Storylines: Review documents, share important learnings, &
make connections to using student ideas

Looking Forward: discussion of formative assessment probes in CTIME classrooms &
private assignment directly to network leader

2. Summer F2F Professional Development Workshop (1 day)

Understand Carbon TIME & 3D science teaching & learning goals
o0 Consider Carbon TIME goals of rigorous & responsive teaching
0 Identify multiple dimensions in Carbon TIME assessments
o Compare evidence-based argumentation & explanation practices
Identify components of productive classroom discourse & prepare for classroom
enactment
0 Review & discuss video of productive discourse in Carbon TIME classrooms
o Identify & engage with steps of Carbon TIME Discourse Routine & consider its
role in assessment
Consider assessment purposes around Carbon TIME Process Tools
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o0 ldentify assessment purposes of Process Tools & coordinated Discourse Routine
o Engage with Animals Explanation tool & scaffolds for student writing
o Prepare for Network participation

o Further develop positive working relationships with network teachers & Carbon
TIME staff, & make connection plans for school year

0 Review Teacher Expectations & Year 2 Courses of Study

o Consider new curricular supports & network opportunities

0 Make connections among Carbon TIME & other initiatives across levels (building,
district, state), to meet similar goals

3. School year online PD, available on Schoology (10 hrs)

e Part A: Carbon TIME Classroom Discourse & Discourse Routines
o small group meetings to analyze classroom discourse artifacts (recordings) in
a CTIME classroom discourse routine
e Part B: Assessment & Carbon TIME Student Work
0 Reflecting on Student Work & identifying central purpose for studying student
work with critical colleagues during SY F2F
0 Online discussion around student self-assessment as a purpose of classroom
assessment
e Part C: Assessing & Grading Carbon TIME Pre/Posttests
0 Review & discuss Carbon TIME Assessment Handout
0 Online discussion around Carbon TIME Pretest Assessment Purposes
0 Online discussion around Carbon TIME Posttest Assessment Purposes

4. School year F2F Professional Development Workshop (1 day)

¢ Understand Carbon TIME & 3D science teaching & learning goals
o Consider Carbon TIME goals of rigorous & responsive teaching
o Identify & suggest components of rigor & responsiveness across Carbon
TIME units
e Explore productive classroom discourse in Carbon TIME classrooms
o Identify divergent & convergent moments in Discourse Routines across a
Carbon TIME unit
o Consider ways of advancing student understanding through scaffolding
discourse
e Consider & engage in assessment purposes in Carbon TIME
0 Study Carbon TIME student work with colleagues for identified purposes
o ldentify & discuss strategies for classroom community insight
o ldentify & discuss strategies for student self-assessment
o Develop & extend Network participation
o Further develop positive working relationships with network teachers &
Carbon TIME staff
o Consider new curricular supports & future network opportunities
o Consider analysis-of-practice professional development opportunities for
building local system capacity
o Make connections among Carbon TIME & other initiatives across levels
(building, district, state) to meet similar goals
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REQUEST FOR ESTIMATED PRICING RFI09808

HIGH SCHOOL SCIENCE =~ ADDENDUM #1 ATTACHMENT #4

Please fill in all yellow highlighted
below

P

COMPANY
NAME

Carbon TIME project, Michigan State University

Name of representative, please include
email and phone number

Charles W. Anderson,
andya@msu.edu, 517-432-4648

PRICING SHOULD INCLUDE STUDENT AND TEACHER MATERIALS.

ACTUAL QUA

TITIES MAY BE 75-125% OF CURRENT ENROLLMENT ESTIMATES

QUANTITY

TITLE

PRICE PER STUDENT OR TEACHER

ALL ESSENTIAL ADOPTION YEAR 1 GRADE 9-12 STUDENT & TEACHER RELATED ITEMS, INCLUDING
BUT NOT LIMITED TO HARD COPY & ELECTRONIC VERSIONS OF TEXTUAL MATERIALS,
CONSUMABLE MATERIALS, HANDS ON MANIPULATIVE MATERIALS, TEACHER MATERIALS AND
ONLINE ACCESS/RESOURCES AND PROFESSIONAL DEVELOPMENT

EXTENDED PRICING

Grade 10 Biology A Student Materials

$400 per teacher, First year

$150 per year per teacher, after first ye

Grade 10 Biologv A Teacher Materials

Grade 10 Bioloav B Student Materials

Grade 10 Biologv B Teacher Materials

QUANTITY

TITLE

PRICE PER STUDENT OR TEACHER

EXTENDED PRICING

FIELD TESTING SUPPORT MATERIALS, ON-LINE RESOURCES, ETC

216

SETS OF STUDENT FIELD TESTING MATERIALS/SERVICES (12 WEEK LONG FIELD TEST SESSION). IF
THERE IS ANY USUAL/MANDATORY FEE FOR SUPPLYING THESE MATERIALS INDICATE PRICING ON A
PER STUDENT BASIS GR 10 - BIOLOGY A & B

150

SAME AS ABOVE ON LINE RESOURCES GRADE 10 - BIOLOGY A& B

6

TEACHERS MATERIALS AND ON LINE RESOURES GRADE 10 - BIOLOGY A & B

ESTIMATED P

Estimated Freight Charges If Any
Sales Tax 10.1% Nominal

ROCESSING/HANDLING CHARGES IF ANY TO MEET DISTRICT "PER SCHOOL"

Total FOB SSD#1 Seattle Warehouse FOR YEAR 1 OF ADOPTION

TOTAL COST YEAR 1 OF ADOPTION 7.750
TOTAL COST YEAR 2 7.650
TOTAL COST YEAR 3 7.650
TOTAL COST YEAR 4 7.650
TOTAL COST YEAR 5 7.650
TOTAL COST YEAR 6 7.650
TOTAL COST YEAR 7 7.650
TOTAL COST YEAR 8 7.650
TOTAL COST YEAR 9 7.650

TOTAL COST YEARS 1 THRU 9

$68.950




RFP09808 Step 1 Science Adoption Grades 9-12:
Responses for Carbon TIME Curriculum

Responses to questions are in red.

Attachment 4: Request for Estimated Pricing Form

The form is included as a separate spreadsheet. The first tab includes estimated costs. The
second tab includes sources and current costs for hands-on materials.

Attachment 5: Vendor/publisher Questionnaire

1) LIFE/DURATION OF ADOPTION

a)

b)

d)

The District plans to support the adopted curriculum for approximately nine
(9) years. Will prices for tangible, online, e-book, or any other
guoted/delivered materials/services be held for nine years through the life of
the adoption (Yes/No)

If "No", please advise price escalation estimate/strategy.

In order to not fall behind any future mandated
requirements/products/technology advances, please confirm that you will
support (by maintaining prices/terms) future product and service deliveries
under the same prices/conditions as the originally offered adoption items.
Will you provide future/advanced versions of products/services within the
initial price offer (Yes/No)? We are currently implementing revisions that will be
complete in summer, 2019. We plan additional minor revisions to be completed
in summer, 2020. We have no plans for revisions after that time, though SPS
personnel will be able to make additional revisions in these materials, which are
in the public domain.

In addition to first year adoption materials/services cost, please advise any
ongoing/future years costs associated with your offering. (see Attachment 4)
The materials list (Tab 2 of Attachment 4) lists current prices and sources
for materials needed for each unit, estimated to be about $400 for
classrooms where the materials were not currently available.

Are there "consumables" that should be replaced over the course of the
adoption? (see Attachment 4) We estimate costs of consumables and
replacements to be $150 per classroom per year.

Are there technology access fees that will apply to future years? (see
Attachment 4) There are no technology access fees. Our web developer,

RFP 1824_37043
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Rhiannon Villafuerte of StormingWest, estimates costs of routine maintenance
and security updates as $2400/year.

2) TECHNOLOGY

a)

b)

f)

9)

h)

With technology constantly changing, please provide a brief
description of current applications and those planned for
implementation over the next several years. Print materials are
available in both PDF and Microsoft Word format. Presentations are
in Microsoft PowerPoint format. The Ecosystems and Human Energy
Systems units include online simulations and models designed to
work with current web browsers.

Will staff and students be provided with unlimited access and capability to
download and print electronic versions of all offered "hard copy" instruction
materials? Yes

Are there any hard or soft costs associated with unlimited access or printing
rights? No

Please indicate your firm's ability to supply any of the requested menus of
titles in audio, e-book, or similar format. We do not have this capability.

Please advise any costs associated with supplying audio, e-book, etc.

Please advise availability/compatibility with current common educational
technology/LMS standards like LMS Common Cartridge, Sharable
Courseware Object Reference Model (SCORM), and Learning Tools
Interoperability (LTI). Specifically, does your product currently support integration
with Schoology without more than basic configuration? Seattle Public Schools
are currently using Carbon TIME materials and sharing revisions and PD
through Schoology.

The District strongly prefers a site-based license model. Does your firm, as
part of this RFP response, offer site-based licensing? Since Carbon TIME
materials are in the public domain, site-based licensing is not necessary.

The District requires single sign on with ADFS (Active Directory Federated
Services). Does your firm offer ADFS as part of this RFP response? All
materials except assessments are freely available without sign-in. We are
currently working to make assessments available through the Illluminate
platform.

The District requires rostering capability as part of this project. The District
prefers rostering functionality via the Clever platform but can also accept
verified One Roster support. Does your firm offer, as part of this RFP
response, either Clever or verified One Roster support? No.

RFP09808 Step 1 Science Adoption Grades 9-12
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3) HARDCOVER VS. SOFTCOVER CURRICULUM MATERIALS

a) Our District prefers "hardcover" versions of teacher guides and student books,
including books for: interactive read-aloud, guided/shared reading, core
materials, and student independent reading materials. Please advise if any
textual materials you are quoting are other than hardcover versions. If you
desire to offer softcover pricing in addition to hardcover pricing, please clearly
indicate on the attached Request for Quotation form. All Carbon TIME materials
are in the public domain, so costs are limited to costs of printing.

4) ADOPTION MATERIALS DELIVERY SCHEDULE
a) If the district places an order with you firm by the end of May 2019, are there
any offered materials (tangible, web-based, or otherwise) that would not arrive
at the District by the end of July 2019? All materials are currently available, with
planned revisions to be completed by the end of July, 2019.

b) Please list any items that would not be available by the end of July 2019.

5) TRAINING
a) Please provide a brief narrative of your training program. The Carbon TIME
training program is described on pages 15-18 of our response to the Request
for Information and in more detail in Appendix C of that response. It includes a
one-year course of study for teachers new to Carbon TIME and ongoing support
for all teachers. SPS personnel currently have the expertise to lead this
program.

b) Please advise if any training will not occur by the deadline/time specified on the
Narrative Attachment 1, page 2.

6) ORDER PROCESSING, SHIPMENT PREPARATION AND LOGISTICS
a) Our district requires special packaging, labeling, palletizing, and documentation
on a per-school basis. Can publisher/vendor provide this level of service? No.
Carbon TIME does not sell materials to users.

b) Please advise if there are any additional costs for the above special per-school
packaging beyond prices quotes for adoption/implementation materials.

c) Referring to Attachment 7, Barcode information, please confirm that you can
deliver barcoded materials according to District specifications.

7) WARRANTY/GUARANTEE

The District requires that the vendor for this project warrant/guarantee the performance of
the product/books/services for the life of the adoption (beginning in school year 2019-2020
and continuing for nine years). Information should include a toll-free phone number and
website/email address to contact for Warrantee/guarantee administration. This
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administration shall be performed directly by our end user programs/sites communicating
directly with the vendor's warranty administration staff. Product/book replacement under
warranty/guarantee shall be done on an FOB Seattle Schools basis. The District believes
the staff/shipping/ administrative cost to return single/small quantities of products/books that
are of such low initial purchase price would cost more in human and administrative
resources than the products are actually worth; therefore, no products/books claimed by
the District under warranty/guarantee shall be returned to the vendor. District sites making
claims of product failure shall provide digital images of failed products to vendor warranty
administrators and shall also hold/make those failed products available (at District sites) to
vendor sales reps/warranty administrators for physical inspection. Any District site warranty
claims that are not resolved at the site level shall be brought to the attention of the District
Purchasing Department. Replacement warrantee/guarantee products/books will be provided
in the same specification/configuration as the originally supplied product. The District will not
claim for any warranty/guarantee replacement products/books that have been obviously
abused/misused. Please advise if there is any additional cost for the District-
described warranty/guarantee. Carbon TIME does not sell materials to users;
required materials will be printed by SPS.

TERMS AND CONDITIONS of purchase shall be Seattle School District No. 1 Standard
Termsand Conditions may be viewed at:

http://www.seattleschools.org/cms/one.aspx?portalld=627&pageld=15916

8) Please advise any extra costs for providing goods/services according to District
standard terms and conditions. None.

9) PURCHASE TERMS/PAYMENTS
a) District standard payment terms are net 30 days. Please advise if you offer a
prompt payment discount for faster payments (Yes/No and amount) No payment
will be required.

10) PURCHASE/SALE OR ADOPTION MATERIALS

a) Does your sales approach work on a publisher direct-to-District basis or through a
book depository? Carbon TIME materials are freely available and not for sale.

b) Please advise pros and cons of your approach.

c) If your sales approach is through a depository, who takes contractual responsibility
that deliverables (offered prices and delivery commitments) are met and one time?

d) With frequent sales and mergers of publishing companies being a concern for he
District, please confirm that any commercial arrangements your firm may agree to
with the District for this adoption will pass on to any future management/ownership of
your current company.

11) ESTIMATED “PER STUDENT” COSTS FOR ADOPTION
a) Please advise your “per student” estimated first year cost for all combined student,
teacher, technology access, consumables, freight and handling. No payments to

RFP09808 Step 1 Science Adoption Grades 9-12
4


http://www.seattleschools.org/cms/one.aspx?portalld=627&pageld=15916

Carbon TIME are needed. If a teacher has about 100 students, costs for hands-on
materials will be about $4 per student. There will also be printing costs for
worksheets, readings, and posters.

b) Please estimate those same costs on a “per student” basis for years 2 through 9 of
the adoption period as well as separated by course. If a teacher has about 100
students, costs for hands-on materials will be about $1.50 per student. There will
also be printing costs for worksheets, readings, and posters. Full cost estimates are
included in the Budget Explanation of our response to the RFI. For convenience,
these estimates are copied below.

All online Carbon TIME materials are free, so they are not included on the attached
budget spreadsheet.

Initial cost: A complete list of hands-on materials needed for investigations and other
activities is included in the Materials List tab of the budget spreadsheet. Sources and prices as
of summer, 2018 are also included. The cost for all of these materials would be about $400 per
teacher. However, many of the materials are already available in most high school laboratories,
so costs for classrooms that have laboratory access will probably be less. We estimate that 10
teachers will need new materials at a cost of $400 and 25 teachers will need yearly
replacements of consumables at a cost of $150.

Yearly costs: Estimates of yearly costs are calculated as follows:

e Costs for replacement of consumables and of materials that are lost or broken is
estimated at $150 per year per teacher for 35 teachers each year.

e Cost of website maintenance, including updating broken links, minor revisions, and
security upgrades (from web developer Rhiannon Villafuerte of SwarmingWest): $2400
per year.

Other expenses: Expenses associated with implementation of Carbon TIME that are
not listed include:

e Costs of printing readings, worksheets, and posters.

e Costs of teacher salaries or substitute costs for PD

e Costs associated with student access to computers for online simulations or modeling
activities in the Ecosystems and Human Energy Systems units

e Funding for the online assessment system will continue only through the 2018-19 school
year, so an alternative to that system will be needed

12) RISKS
a) If there are any areas of commercial/educational risk to the District that you are

aware of and the District has not mentioned in our communications thus far,
please share a brief explanation and identify any financial, or other, risks to the
District. We are not aware of any risks.

13) RIGHT TO REPRODUCE
a) The District requires that “rights to reproduce for instructional purposes” be per
mitted at no additional cost to the District. This shall include as a minimum, pdf
files and blackline masters. Are these rights to reproduce included in your firm’s
year 1-9 pricing? Yes/No?
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Attachment 9: Voluntary Product Accessibility Template

The Carbon TIME staff does not have the expertise to complete the VPAT or make all required
changes in materials. If Carbon TIME is adopted by SPS, we will work with SPS to hire a
consultant who can guide us through this process. Some revisions can be made by Carbon
TIME or SPS staff, but we anticipate that some revisions will require additional technical
expertise.

Carbon TIME materials are currently being used successfully in a wide variety of classrooms,
including special education and ELL classes, and including classes in SPS. The diversity of
current classrooms and evidence for success with diverse learners are described on Pages 13-
15 of our responses to the Request for Information.
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Accessing Teaching Materials and Assessments on
the Carbon TIME Website

Carbon TIME is a freely accessible, tested and proven, NGSS-aligned program that
includes curriculum, assessment, professional development, and professional networks. While
most closely aligned with Life Sciences, Carbon TIME also integrates some core disciplinary
ideas from Earth Sciences and Physical Sciences. All Carbon TIME curriculum materials and
supporting research can be accessed through the Carbon TIME website:
http://carbontime.bscs.org/. This site has a link to Carbon TIME’s password-protected
assessment site. In this section we summarize the resources available and provide directions
for viewing password-protected resources.

The Carbon TIME Curriculum and Research Website

The website has materials accessible through five tabs, as well as a link to the
password-protected assessment site. The contents of the five tabs are summarized in the
following paragraphs.

Home: A brief overview of the Carbon TIME project.
About: An introduction to Carbon TIME’s goals and units.

Units: Carbon TIME's six units (Systems and Scale, Plants, Animals, Decomposers,
Ecosystems, and Human Energy Systems) are accessed through the drop-down menu for this
tab. Each unit is designed for three to four weeks of instructional time. The introduction to each
unit includes a list of materials needed for investigations and hands-on activities. All other
materials are included in printable form on the website. The home page for each unit includes a
link to download a Zip file containing all unit materials. More details about unit features and
design are included in the Overview and Responses to Adoption Criteria, below.

Educator Resources: The drop-down menu for this tab includes two kinds of resources:

e Curriculum resources: This section provides access to educative resources for teachers
that apply to all units. (In contrast, unit-specific resources are under the Units tab.)

e Library: Resources linked from this section provide additional information about the
Carbon TIME project.

Research: One of the distinguishing features of Carbon TIME is its extensive research base,
used both for development and for evaluation of the curriculum and PD. Much of this research
is available through this tab. It has three drop-down sections:

e Published articles and book chapters: copyright laws prevent us from including copies of
most articles on the website, but all are available by using the links provided for the
author or the Environmental Literacy project: envlit@msu.edu.

o Conference papers and presentations: links to download the papers and presentations
are included with citations in this section.

e Technical reports and working papers: this section includes technical information for
teachers and researchers about our procedures for curriculum development and
research methods.

Contact: This includes contact information for the project.

The Carbon TIME Assessment System

The Carbon TIME project includes an extensively validated online system for assessing
students’ three-dimensional science performances. This system is accessed through the
Assessment Site button on the right of all pages of the Carbon TIME site. It is password-
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protected to prevent students from accessing the tests and answer keys. It includes many
features for both teachers and researchers. The key features are summarized below.

Registering and logging in to the assessment site. When you click on the Assessment
button, you will go to a registration/login page. Teachers will get access within 24 hours, after
their legitimacy as Seattle Public Schools teachers is confirmed.

Others who would like access to the assessments can send E-mail messages to one of

the following addresses:

Charles W. Anderson, andya@msu.edu , Principal Investigator of the Carbon TIME
project

MaryMargaret Welch, <mmwelch@seattleschools.org>, Science Program Manager for
Seattle Public Schools

Kirstin A. Holfelder kirstin@20pines.com , administrator of the Carbon TIME assessment
website

Tutorials and FAQs: The bottom of every page has a link to Tutorials and FAQs page. This
page includes three kinds of resources:

Detailed tutorials introducing users to features of the site and explaining how to use
them.

Assessment curriculum with (a) the full item pool used for all Carbon TIME assessments,
including tables showing which items are on which assessments, and (b) interpretation
guides for the full test and each of the unit tests, including correct answers to each
guestion, suggestions for grading or formative assessment, and interpretations of
common student responses based on learning progression research.

Website FAQs with frequently asked questions and responses.

Seeing tests from a student perspective. If you would like to take a test as a student, here’s

how:

Click on Tests in the top menu bar.

Click “Give Tests” for the class (Biology Period 1) that has been created for you.
Choose the test you would like to give, and copy the passcode for that test.

Click the “"URL for students to take tests: http://carbontime.org/student” link at the top of
the page.

Copy the passcode and submit

Enter any name and grade level that you would like

Click the Start Exam button

Online Professional Development

Carbon TIME'’s PD course of study includes 35 hours of face-to-face workshops and 35

hours of online coursework. The online coursework can be accessed as follows:

Go to https://bscs.sarus.io/
Enter the following credentials
0 Username: user@carbontime.org
o PW: Carbon2018
The Dashboard with Carbon TIME courses (outlined in Appendix C) will be viewable
o 1% course: Carbon TIME Year 1 preF2F (Summer Year 1 pre face-to-face)
o 2" course: Carbon TIME Year 1 Unit Investigations (Summer Year 1 post face-
to-face)
o 3"course: Carbon TIME Year 1 PD (School Year 1)
o0 4™ course: Carbon TIME Year 2 preF2F (Summer Year 2 pre face-to-face)
o 5" course: Carbon TIME Year 2 PD (School Year 2)
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e Click on any course to view content and tasks
e Move through online course tasks using the “Complete and Next” button on the top right
or by using the vertical menu on the left-hand side
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Overview of the Carbon TIME Curriculum and
Research Support

Carbon TIME is a freely-accessible project that has been supported by a series of
National Science Foundation (NSF) grants since 2005.* The project began with the general goal
of supporting environmental science literacy: preparing students to use scientific knowledge and
practices in their decisions about environmental issues.

We have used an iterative design cycle in which (a) goals for student learning are
formulated, (b) assessments and instructional systems are designed to achieve those goals,
and (c) designed innovations are tested in school settings, producing data that can be analyzed
to inform revision of goals and a new cycle. Our design team is a research-practice partnership
including university-based science education researchers, teachers, school administrators, and
experts in professional development.

The Carbon TIME Program: Curriculum and Assessment, Professional
Development, and Professional Support Networks

The Carbon TIME project has produced an extensive library of free resources organized
around “three legs of the stool,” each necessary but not sufficient for lasting improvements in
science education: 1. Curriculum and assessment; 2. Professional development, and 3.
Professional support networks that include research-practice partnerships.

1. Curriculum and assessment. Carbon TIME focuses on the science of carbon-
transforming processes in socio-ecological systems at multiple scales: cellular and organismal
metabolism in plants, animals, and decomposers; energy flow and carbon cycling at ecosystem
and global scales; carbon sequestration; and, combustion of fossil fuels. The current imbalance
among these processes is a primary driver of global climate change.

We have developed six three-week-long teaching units. Four units focus on macroscopic
scale systems: Systems and Scale, Animals, Plants, and Decomposers. Two units focus on
large-scale systems: Ecosystems and Human Energy Systems (which focuses on global carbon
cycling). Unit synopses can be found in the Library on the website
(http://carbontime.bscs.org/library). All of the units are organized around an instructional model
that assesses and scaffolds students’ three-dimensional engagement with phenomena.
Information about the Carbon TIME instructional model and on how these units address NGSS
performance expectations is provided in the section on Standards Alignment below.

All of the units are accompanied by an online assessment system that provides teachers
with partially scored responses while simultaneously enabling us to collect and analyze student
achievement data at scale. These assessments are discussed in detail in the section on
Assessment below.

2. PD course of study. Both classroom observations and student learning data
supported the design of a two-year course of study that includes 35 hours of face-to-face
workshops and 35 hours of online PD. The development process was built on partnerships
among teachers, researchers, and PD providers working together to develop the practical

1 This research is supported in part by a grant from the National Science Foundation: Sustaining
Responsive and Rigorous Teaching Based on Carbon TIME (NSF 1440988). Any opinions, findings, and
conclusions or recommendations expressed in this material are those of the author(s) and do not
necessarily reflect the views of the National Science Foundation. Additional support comes from the
Great Lakes Bioenergy Research Center (United States Department of Energy Office of Science BER
DE-FC02-07ER64494), and the Dow Chemical Company Foundation.
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knowledge that teachers need to understand students and enact the Carbon TIME instructional
model. The course responds to the realities of teachers’ current classroom communities while
providing rationales, modeling, and support for what classroom communities that scaffold and
assess three-dimensional science learning can look and sound like.

A core goal of our PD was to engage teachers and PD leaders in productive
sensemaking that helped teachers make progress towards rigorous and responsive science
teaching practices. The online coursework can be accessed through the links provided on page
3 above. The course of study is described in more detail in the section on Instructional Planning
and Support below.

3. Professional support networks with research-practice partnerships. The final
component of Carbon TIME involved development of research-practice partnerships to support
sustained engagement by teachers, researchers, and school administrators. A key advantage of
partnerships is that they provide a means for researchers and practitioners to work together to
solve problems of implementation. In our partnerships there is a two-way street between
researchers and practitioners, such that researchers, teachers, and administrators play
essential but complementary roles. For example, grading rubrics developed by teachers led to
strategies in the curriculum for assessing students’ three-dimensional learning. Plans for
continuing professional networks and research-practice partnerships are discussed in the
section on Instructional Planning and Support below.

Research and Evaluation

Carbon TIME is unique among NGSS-based programs in its extensive use of research
for understanding students, developing and field-testing materials and programs, and evaluating
students’ three-dimensional learning at scale. In this section we briefly introduce the main
strands of Carbon TIME research.

Learning progression research. The Carbon TIME curriculum and assessments are
built on a foundation of learning progression research. Here’s a definition from the National
Research Council report Taking Science to School: “Learning progressions are descriptions of
the successively more sophisticated ways of thinking about a topic that can follow one another
as students learn about and investigate a topic over a broad span of time.” (NRC, 2007). Our
learning progression research provides the foundation for curriculum development (described in
the section on Standards Alignment below) and assessment development (described in the
Assessment section below).

Developing and field-testing materials and programs. Carbon TIME materials and
programs were developed using an iterative design cycle by a research-practice partnership
that includes researchers, teachers, and administrators. Through the development process
these materials and programs have been far more extensively field-tested than any other
NGSS-aligned program.

We are in the last year of a five-year study; the full five years of the study will involve
approximately 160 participating teachers working in diverse middle and high school classrooms,
with each teacher and their students participating for two successive years (about 900 different
classrooms total). The 94 schools participating to date include urban, suburban, and rural
schools. There are 26 middle schools and 68 high schools, including 10 of the 11 Seattle high
schools. The percentage of students in a school receiving free and reduced lunch ranges from
3% to 99%, with a mean of 41%. The percentage of underrepresented minority students in the
participating schools ranges from 0% to 100%, with a mean of 43%.

Table 1 outlines major project data sources and quantities of data collected in the first
three project years; the main years of project data collection are Years 2-5. We are currently
analyzing data from Years 3 and 4.
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Table 1. Data Sources for the Carbon TIME Project (First Three Years)

Data Source Baseline | First Full | Second | Additional
Year Year Full Year | Data*
(2014-5) | (2015-6) | (2016-7)

Full Data Set (120 participating middle and high school teachers in 2014-17)

Participating teachers 17* 27 83

Student tests (8/student) 2,920 21,058 60,371 244**

Teacher surveys (3/teacher each year) 104 169 294

PD videos & field notes (3 days/cohort) 0 52 hrs. 95 hrs.

Online PD (~10 hours/cohort)*** 0] 300hrs.| 450 hrs.

Case Study Data Set (17 cases involving 14 teachers: 5 middle school, 9 high school)

Participating teachers 8 9

Student interviews (4 focus students/class) 40 65 52**

Teacher interviews (5/teacher) 22 47

Classroom videos (~10 lessons/teacher, 2 195 197

videos/lesson)

Student work (=12 examples/focus student) 472 498

*Participating teachers in the baseline year implemented assessments with their students but
did not implement Carbon TIME instruction.

** \We also collected some interview and test data from college students for learning
progression development.

*** \We collected video, field notes, assignments, and discussion threads from 3 days of face-to-
face and ~10 hours of online Professional Development (PD) each year for each teacher.

Evaluating students’ three-dimensional learning at scale. The learning progression
research provides the foundation for development of the Carbon TIME assessment system,
described in more detail in the assessment section below. Because we have developed a
system for online testing and automated scoring of students’ constructed responses, we have
been able to evaluate students’ three-dimensional learning at a far larger scale than any other
NGSS-aligned curriculum project (more than 1.1 million student Carbon TIME constructed
responses have been scored so far). Two key findings from this research are as follows:

e The Carbon TIME program supports students’ three-dimensional learning in a wide
range of schools, as described above. It is far more effective than the curricula that
teachers were using before they entered the program. These findings are discussed
under Standards Alignment, below.

e Carbon TIME narrows the achievement gap between initially low-achieving students and
initially higher-achieving students. These findings are discussed under Accessibility for
Diverse Learners below.

Planned Final Revisions

The curriculum materials, assessments, and PD course of study currently on the website
are from Year 4 of the five-year research and development project. We will not be making
further changes in the assessments, but there will be additional changes in curriculum materials
and the PD course of study. These changes are described in the sections below on Standards
Alignment and Instructional Planning and Support. An outline describing the planned final
contents of the website is included in Appendix A below.

03/25/19, Page 7




Responses to Adoption Criteria

1. Standards Alignment

All Carbon TIME units are organized around a fundamental purpose: We want to provide
teachers with the tools they need to lead classroom learning communities that assess and
scaffold students’ three-dimensional engagement with phenomena. We discuss the
assessment tools below. In this section we focus on how the units scaffold students’
engagement with phenomena. We discuss (a) NGSS coverage (b) learning progressions
research, (c) the Carbon TIME instructional model and supporting resources, and (d) research
evidence for success in supporting three-dimensional learning.

NGSS coverage

A full list of NGSS performance expectations addressed by Carbon TIME units can be
found in the NGSS Mapping document in the Library on the website
(http://carbontime.bscs.org/sites/default/files/educator _resources/NGSS Mapping CarbonTIME

2018.pdf ). These performance expectations include all middle- and high-school performance
expectations focused on matter and energy in living systems, from cellular metabolic processes
to matter cycling and energy flow in ecosystems. These are about half of the life science
performance expectations. The life science performance expectations not addressed by Carbon
TIME focus on genetics, evolution, and community ecology.

The units also address physical science standards associated with matter, energy, and
chemical change—essential prerequisites for understanding matter and energy in living
systems. Finally, the units address Earth science expectations associated with global carbon
cycling and climate change. In terms of the three dimensions of the NRC framework, the units
focus on the following:

o All eight science practices, organized into three clusters: (a) asking questions; (b) inquiry
(planning and carrying out investigations, analyzing and interpreting data, engaging in
argument from evidence); and (c) application (developing and using models,
constructing explanations, designing solutions).?

e All seven crosscutting concepts, with particular emphasis on: (a) scale, proportion, and
guantity; (b) systems and system models; and (c) energy and matter: flows, cycles, and
conservation.

e Disciplinary core ideas in the life sciences (LS1: From Molecules to Organisms:
Structures and Processes; LS2: Ecosystems: Interactions, Energy, and Dynamics);
Earth and space sciences (ESS2: Earth’'s Systems; ESS3: Earth and Human Activity);
and physical sciences (PS1: Matter and Its Interactions; PS3: Energy).?

Learning progressions research

Our assessments show that only a tiny percentage of high-school biology students are
initially able to achieve the NGSS performance expectations. The learning progressions
research plays an essential role in analyzing how student make sense of phenomena and
providing a basis for instructional design. An article from the American Biology Teacher titled,

2 Using mathematics and computational thinking; and obtaining, evaluating, and communicating
information are included in all three clusters.

3 The Carbon TIME Content Simplifications document in the Educator Resources Library
(http://carbontime.bscs.org/library ) explains ways in which we have simplified some explanations of
chemical process that are compatible with NGSS, but may be criticized by chemists or physicists.

03/25/19, Page 8


http://carbontime.bscs.org/sites/default/files/educator_resources/NGSS_Mapping_CarbonTIME_2018.pdf
http://carbontime.bscs.org/sites/default/files/educator_resources/NGSS_Mapping_CarbonTIME_2018.pdf
http://carbontime.bscs.org/library

“Learning Progressions and Climate Change,” introducing this research can be found through
the link to Learning Progressions and Climate Change in the Educator Resources Library
(http://carbontime.bscs.org/library ).

We have developed three learning progressions, each focusing on a particular set of
practices, disciplinary core ideas, and crosscutting concepts. These learning progressions are
briefly described in Table 2 below. A deeper description of the three Carbon TIME learning
progressions can be found in the chapter by Covitt and Anderson (Assessing Scientific Genres
of Explanation, Argument, and Prediction, cited in the 2018 Research publications:
http://carbontime.bscs.org/articles-book-chapters ).

Table 2: Carbon TIME Learning Progressions

Learning Practices Disciplinary Core Crosscutting
Progression Ideas Concepts
Macroscopic Explanation, using Carbon-transforming Conservation,
explanation models processes (combustion, | flows, cycles, of
(carbon) photosynthesis, cellular matter and energy
- - - respiration, digestion, Connecting

Macroscopic | Asking questions, biosynthesis) at multiple | systems at different
inquiry analyzing data, scales scales

arguments from evidence
Large-scale Data & model Ecosystem & global
systems interpretation, carbon cycling & energy

explanation, prediction flow, climate change

Each learning progression describes a succession of student performances as they
engage with phenomena. Those phenomena include combustion, plant and animal growth and
movement, and decay at the macroscopic scale; biomass pyramids and disturbances to
ecosystems; global changes in carbon dioxide concentration and climate change. The
performances include the kinds of questions students ask, the kinds of explanations they
provide, and their approaches to investigations. The learning progressions provide an essential
foundation for design of curriculum materials.

The Carbon TIME instructional model and supporting resources

All Carbon TIME units are organized around an instructional model and storyline,
represented in Figure 1, below. A detailed discussion of the instructional model and its
enactment in each unit can be found in the Educator Resources Library
(http://carbontime.bscs.org/library ). As Figure 1 shows, each unit is organized around a
storyline that engages students in the three clusters of science practices described above. We
first describe the basic sequence of practices, then the tools and recurring features that support
those practices.

e Students as questioners: Each unit begins with a phenomenon and driving question. For
example, in the Systems and Scale unit the teacher shows that ethanol burns but not
water, and students consider the driving question: “What happens when ethanol burns?”
Students use the Expressing Ideas Tool to record and discuss their ideas and questions.
A key outcome of the discussion is a set of student questions about the phenomenon
that they will answer during the unit.

e Students as investigators: In each unit the initial discussion leads first to a lesson
providing students with foundational knowledge (scale, atoms, and molecules for
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Systems and Scale), then to an investigation in which students trace matter and energy
through systems. Students use the Predictions Tool and the Evidence-based
Arguments Tool to record and discuss their ideas. They reach evidence-based
conclusions and record unanswered questions to be addressed later in the unit.

e Students as explainers: Each unit concludes with a series of activities where students
use molecular models to model the phenomena, then use the Explanations Tool to
develop and discuss rigorous scientific explanations that answer the driving question.
They then use what they have learned to explain other related phenomena (for example,
burning methane, wood, gasoline, and propane in Systems and Scale).

Atomic-molecular model of
carbon-transforming processes
OR large-scale pool-and-flux

Abstract
&
general

4

Nature of knowledge

» omnedine T » Concrete
AN = o L & specific
| Direction af Ie\a{ning: Students\nové\{o higher learning progre§§i0}levels >

Students as Students as Students as
questioners: investigators: EXplainers-:
Exploring driving Developing Constructing
question evidence-based model-based
arguments explanations

Unit resources: tools and recurring features. First and foremost, we invite you to
explore the extensive resources provided for each unit on the Carbon TIME website. Each unit
provides teachers with a tool kit that they can use to tailor their teaching to the needs of their
students. The Read Me document at the beginning of each unit (for example,
http://carbontime.bscs.org/ss read me ) helps teachers to make key choices about what
activities and resources to use. Carbon TIME uses “Turtle Trails” (explained in the Educator
Resources Library:
http://carbontime.bscs.org/sites/default/files/educator_resources/Turtles 07.05.16-1.pdf ) to
designate more- and less-detailed and complex learning pathways within a unit.

Each unit is also organized around a set of tools and recurring features that are
consistent across units, enabling students to build proficiency as they engage successive units.
Explanations of many of these tools and recurring features can be found in the Educator
Resources Library: http://carbontime.bscs.org/library .

e Process tools (Expressing Ideas Tool, Predictions Tool, Evidence-based Arguments
Tool, Explanations Tool) provide scaffolding for students’ engagement in the roles on
guestioners, investigators, and explainers.

03/25/19, Page 10


http://carbontime.bscs.org/ss_read_me
http://carbontime.bscs.org/sites/default/files/educator_resources/Turtles_07.05.16-1.pdf
http://carbontime.bscs.org/library

¢ The Learning Tracking Tool is a new feature to be included in the final revision of the
units. Students will construct a storyline of their learning by completing one row of the
tool after key activities and discussing what they have written about their learning and
guestions to address in future lessons. A completed Learning Tracking Tool for Systems
and Scale is included below as Appendix B. The color-coded circles track the
progression of students’ roles and practices.

¢ Big Ideas probes are included in every unit to support student self-assessment and
public discussion of different ideas about the unit driving questions. A document in the
Educator Resources Library discusses approaches to using them.

e The Three Questions are used to define rigorous scientific explanations and provide a
checklist that students and teachers can use to evaluate student explanations (e.g.,
http://carbontime.bscs.org/sites/default/files/system scale/handouts/Three Questions H
andout.pdf ).

o Discourse routines engage teachers and students in divergent and convergent
discussions around each process tool. They are discussed in the Discourse Routines
document in the Educator Resources Library.

o Readings are used for multiple purposes in the units. Those purposes and strategies for
helping all students make sense of the readings are explained in the “Reading
Strategies: Questions-Connections-Questions” document in the Educator Resources
Library.

e Students use molecular models to construct model-based explanations of combustion
and key metabolic processes—photosynthesis, cellular respiration, digestion, and
biosynthesis.

¢ PowerPoint presentations serve multiple purposes. They scaffold class discussions,
present information, and provide animations of the chemical changes in combustion and
metabolic processes.

e Posters are used to remind students of key ideas and record data from investigations.

¢ Online videos accompany the investigations in the four macroscopic-scale units:
Systems and Scale, Animals, Plants, and Decomposers.

¢ Inthe Ecosystems and Human Energy Systems units students use games, online
simulations, and online models to investigate and explain matter cycling and energy flow
in ecosystems and Earth systems.

e Formative and summative assessments are discussed in more detail in the Assessment
Section below. They are explained in the “Assessment Purposes in Carbon TIME”
document in the Educator Resources Library.

Cross-unit connections. Finally, we note that the units are all connected through an
overall storyline, starting with the simplest of the core carbon-transforming processes—
combustion—then moving to how living systems transform matter and energy at organismal and
ecosystem scales, and concluding with global-scale carbon cycling and its implications for
climate change. These connections are discussed in detail in three documents in the Educator
Resources Library: http://carbontime.bscs.org/library .

e Unit synopses
e Carbon TIME FAQ: Which Units Should | Teach?
e Carbon TIME Instructional Model

Effects on student achievement

Research conducted over multiple years shows that teachers are enacting instruction
that produces three-dimensional learning at scale. Figure 1 compares Item Response Theory
(IRT)-based estimates of student pretest and posttest proficiencies with end of school year
baseline levels (students of the same teacher the year before) for the first two years of this
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study. For detailed methods and results see two documents in Technical Reports and Working
Papers under the Research tab (http://carbontime.bscs.org/technical-reports-working-papers ):

o Validation of Carbon TIME assessments
e Quantitative analyses of students’ learning gains

Mean and Cl of Carbon-Dimension Ability for Matched Students
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Figure 2: Mean learning progression (LP) levels of students in Carbon TIME and baseline
(classes of participating teachers the year before they started using Carbon TIME). Error bars
represent 95% confidence intervals. LP Level 4 is equivalent to full achievement of NGSS
performance expectations in this domain.

These results from over 10,000 students show that students improved significantly
compared to both pretest and baseline performances. In other studies we have shown that high
school students participating in Carbon TIME show higher proficiency on learning progression-
based assessments than college science majors in biology courses (Rice, Doherty, & Anderson,
2014).

2. Assessments

The Carbon TIME program includes both classroom assessments and large-scale or
monitoring assessments that are valid, reliable, and efficient. We have devoted many research
and development cycles to creating, testing, and improving Carbon TIME assessment systems.
In this section we first describe the online assessment system, then discuss the array of
resources for classroom formative and summative assessment in Carbon TIME.
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Online assessment system

The core of the Carbon TIME assessment system is an online testing platform that
includes an overall test to be taken by students at the beginning and end of the school year as
well as pretests and posttests for each of the six Carbon TIME units.* Directions for assessing
and using this password-protected system are above. Since the tests are capable of eliciting
student responses across learning progression levels, the same tests are used for both middle-
and high-school students. Teachers can download student responses in full test or spreadsheet
format. In both formats, forced-choice portions of responses are automatically scored by the
system. Anonymized responses are also shared with researchers.

The learning progression frameworks and assessment systems are the products of
multiple cycles of development and revision. We have developed validity evidence that these
systems measure students’ three-dimensional learning. Through the 2017-18 school year, the
Carbon TIME assessment system has been used by more than 30,000 students who have
taken more than 160,000 unit tests and overall tests. Our automated scoring system has
assessed more than 1.1 million student written explanations. This system is an important tool for
classroom teachers, and it has provided essential data for our research and design work.

The Research tab of the website contains a several reports on the development and
validation of this system, including the following:

e The complete item list for Carbon TIME assessments is available on the Tutorials and
FAQs page of the password-protected Assessment site (see instructions for access on
pages 2-3 above).

e Validity evidence for assessments:
http://carbontime.bscs.org/sites/default/files/research/technical reports working papers/
CarbonTIMEAssessmentValidation.pdf

¢ Methods for analysis of quantitative assessment data:
http://carbontime.bscs.org/sites/default/files/research/technical reports_working papers/
Quantitative Analyses of Students Learning Gains.pdf

e Description of how the automated scoring system was developed and used: See the
poster by Thomas and Draney on the 2018 Conference Presentations page:
http://carbontime.bscs.org/2018-conference-presentations

Classroom formative assessment and grading

Recent research on classroom assessment has generally focused on formative
assessment. Teachers, however, are also legitimately concerned with grading and holding
students accountable for their performances. We have worked to design classroom assessment
systems that serve both of these purposes, as well as the important purpose of helping students
assess the quality of their own work. The Educator Resources Library has a document
describing resources for each of these purposes of assessment and how they can be used:
http://carbontime.bscs.org/sites/default/files/research/technical reports _working papers/Assess
ment_in_Carbon TIME.pdf . Key points from that document are summarized below.

Formative assessment: Insight into students’ knowledge and practice. Carbon
TIME materials are designed to enable productive classroom discourse, in which talk, writing,
and norms of interaction support figuring out phenomena. Process Tools and pre- and post-
assessments are designed, in part, to elicit interesting wrong answers. That is, the questions
aim to reveal how students are thinking even if they don’t fully understand the science.

Every Carbon TIME resource that involves student writing—tests, quizzes, process
tools, Big Ideas probes, and worksheets—is accompanied by an Assessing tool or a Grading

4 Funding for this system in its current form will continue only through the 2018-19 school year.
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tool that documents highlight common patterns in students’ ideas to help teachers begin to
identify these patterns in their own classrooms. For example the Assessing tool for the Systems
and Scale Expressing Ideas Tool is at

http://carbontime.org/WebContent/CTIME Downloads/SystemsAndScale/1.2 _Assessing Expre
ssing Ideas Tool for Ethanol Burning.pdf . Additionally, discussing the various ideas that
exist in the classroom fosters shared curiosity and supports individual students in better
understanding their own thinking.

Student self-assessment. Students are often not aware of their own prior knowledge
and preconceptions. In order for effective learning to occur, student must be given opportunities
to articulate these ideas and compare them to the scientific explanations they learn through
classroom activities. In addition, throughout a unit, students need to be able to assess the
quality of their arguments and explanations, in order to improve them. The Three Questions,
the Carbon TIME discourse routines, and shared checklists and rubrics are all designed to
involve students in assessing their own thinking and writing.

We have found that having students revisit earlier tools helps them to identify how their
thinking has changed over the course of a unit. Teachers have also found Big Ideas Probes
useful for helping students to see how their ideas are changing as they progress through a unit.
For example, see the Assessing tool for the Systems and Scale Big Ideas probe:
http://carbontime.org/WebContent/CTIME Downloads/SystemsAndScale/Assessing Big Idea
Probe Filler Up.pdf .

Grading and accountability. Grading provides a means of communicating with
students about what matters in the classroom: What they are accountable for, and why their talk
and writing is important. Carbon TIME has supports for this assessment purpose throughout
each unit.

1. Students as questioners and investigators.

a. Expressing Ideas and Predictions Tools — students are accountable for articulating
their initial ideas, for listening and responding to others’ ideas and questions, and for
returning to earlier ideas later in the unit and noticing how ideas have changed.

b. Evidence-Based Arguments Tool — students are held accountable for key evidence,
arguments, and unanswered questions by the end of the lesson

c. Assessment tools provide Learning Progression level guidance.

2. Explanations Tools and general explanations lessons: Students as explainers.

a. The Three Questions provide a 4-step guide and general rubric for explaining
phenomena, which can be used as a self-assessment and revision guide

b. Grading tools provide scoring and Learning Progression level guidance

3. Carbon TIME post-tests

a. Computer scoring of forced choice responses and downloadable, editable
spreadsheets of class results (with tutorials) are available.

b. Grading tools provide scoring and Learning Progression level guidance.

3. Accessibility for Diverse Learners

We have put intense effort into inclusion and differentiation in Carbon TIME. In this
section we (a) describe how we have addressed inclusion and differentiation in the development
process, (b) describe current and planned supports for inclusion and differentiation in Carbon
TIME curriculum materials and PD, and (c) present evidence for the success of Carbon TIME in
scaffolding diverse learners.

Addressing inclusion and differentiation in the development process. As
described above we have paid careful attention to working with diverse schools, teachers, and
learners throughout the development process. The 900 classrooms total in 94 schools include
urban, suburban, and rural schools. There are 26 middle schools and 68 high schools, including
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10 of the 11 Seattle high schools. The percentage of students in a school receiving free and
reduced lunch ranges from 3% to 99%, with a mean of 41%. The percentage of
underrepresented minority students in the participating schools ranges from 0% to 100%, with a
mean of 43%.

Our research-practice partnership also includes teachers who work with English
Language Learners such as Katherine Kelsey in Seattle and Jeremy Gaspar in Kentwood, MI,
as well as special education teachers such as Tonya Elias in East Kentwood and Melinda
Plaugher in Midland, MI. These teachers have provided important insights and resources.
Their ideas contributed to the chapter we wrote on science assessment for English Language
learners (Assessing Scientific Genres of Explanation, Argument, and Prediction, by Covitt and
Anderson, cited in the 2018 Research publications: http://carbontime.bscs.org/articles-book-
chapters ).

Supports for inclusion and differentiation in Carbon TIME curriculum materials
and PD. The Process Tools and their repetition within and across units is particularly helpful for
all learners, especially those who need additional scaffolding. The Process Tools themselves
support students in taking up the “second-language” of scientific discourse. Connected to the
Process Tools, the Carbon TIME discourse routine is inclusive of all students because it starts
with divergent ideas, which gives all students the opportunity to share their thinking. The
subsequent discussions help bring that divergent thinking closer to the canonical consensus.

The materials also have many activities that include suggestions for accommodations or
modifications (and we are planning to do this more systematically). These recommendations
support learners who need additional practice with the material in order to take up the “second-
language” of scientific discourse. Many of our repeated and optional activities serve this
purpose as well, such as the additional practice students can get in Systems and Scale with
methane.

Carbon TIME uses “Turtle Trails” (explained in the Educator Resources Library
(http://carbontime.bscs.org/sites/default/files/educator _resources/Turtles 07.05.16-1.pdf) to
designate more- and less-detailed and complex learning pathways within a unit. For example,
the 1-turtle pathway in Animals, Plants, and Decomposers uses language such as “large and
small organic molecules” while the 2-turtle pathway includes more detailed vocabulary for the
polymers and their monomers. These choices are easily marked for teachers using a stacked
turtle icon next to Activities and within Unit Read Me Files and Unit Overviews, and an
explanation for the Turtle Trails is available in our Library.

We have also put substantial effort into educative resources associated with the units
and PD activities that help teachers use learning progression research to understand and
respond to their students. These include the Assessing and Grading Tools for all student
written work (described in the Assessment section above) and PD activities that involve
teachers in analyzing and responding to student work (described in the Instructional Planning
and Support section below).

Evidence for the success of Carbon TIME in scaffolding diverse learners. We used
hierarchical linear modeling (HLM) analyses to investigate associations between student
learning gains and other variables associated with diversity in students and schools. An
explanation of how we conducted these quantitative analyses of student learning gains can be
found in the Research Technical Reports and working papers
(http://carbontime.bscs.org/sites/default/files/research/technical reports working papers/Quanti
tative_Analyses of Students Learning Gains.pdf ). Separate analyses of 2015-16 and 2016—
17 data show consistent patterns:
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e Carbon TIME reduced the achievement gap between higher-pretest and lower-pretest
students within classrooms. Within classes, students with lower pretest proficiencies
showed significantly higher learning gains.

e Carbon TIME was less successful in higher-poverty schools with fewer organizational
resources. The school percentage of free and reduced lunch was negatively associated
with class-average learning gain. That is to say, classrooms from schools with higher
percent of free and reduced lunch benefit less from implementing Carbon TIME. We
interpret this finding as evidence that schools with more organizational resources are
more successful in implementing Carbon TIME.

e Other variables were not significantly associated with student learning gains. We also
investigated other variables, including grade band (middle school vs. high school), racial
composition of students, and class average pretests. None of these variables added
significantly to the predictive power of models that included the three key variables
above: individual teachers, student pretest, and school percentage of free and reduced
lunch. In other words, teachers and students in a wide range of classrooms were
successful using Carbon TIME.

4. Evaluation of Bias Content

We believe that Carbon TIME’s best protection against bias in content comes from its
iterative development process in a research-practice partnership and its extensive field testing
in diverse classrooms. Many suggestions for reducing bias have been incorporated into Carbon
TIME materials through this process. We also point to evidence from student learning data
(cited in the sections on Standards Alignment and Accessibility for Diverse Learners, above)
that students of different ages, genders, ethnicities, and social groups learn successfully from
Carbon TIME materials.

We have also taken specific steps to reduce bias in Carbon TIME materials. For
example:

e Storyline readings in each unit focus on scientists of different historical times, ethnicities,
and genders. For example, see the Systems and Scale reading about Elizabeth
Fulhame:
http://carbontime.bscs.org/sites/default/files/system scale/handouts/1.2 Systems and
Scale_Storyline Reading.pdf

e Student names in worksheets and assessments also include names associated with
different ages, genders, and ethnicities. We also take care to have different fictional
students articulate correct answers. For example, see the Assessing tool for the
Animals Big Ideas probe:
http://carbontime.org/WebContent/CTIME Downloads/Animals/Assessing Big Idea Pro
be What Happens to the Fat.pdf.

o We work to use phenomena in the units that are either familiar to all students (e.g.,
children growing and moving) or unfamiliar to all students (e.g., growth of Spartina, a
kind of marsh grass) and that support materials include information or experiences that
familiarize students with the phenomena.

5. Instructional Planning and Support

Carbon TIME uses a “three legs of the stool” approach to supporting rigorous and
responsive science classroom instruction. One leg is our research-based, three-dimensional
curricular units. The other legs are coordinated professional development for teachers,
provided through collegial networks. The professional development program supports teachers
in understanding complex three-dimensional learning goals, in enacting Carbon TIME units
designed to scaffold and assess these learning goals, in developing the kind of classroom
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discourse that is required for equitable engagement in these learning goals, and in using
student talk and writing to inform instructional decisions. Engaging in professional learning with
local colleagues supports teachers in making sense of a new curriculum and learning and
instructional goals in the context of their building and district norms and expectations.

Current Carbon TIME PD resources

Educative resources embedded in units and website. Instructional supports are
embedded in Carbon TIME's online curricular units, designed to be educative and teacher
friendly. Each unit provides numerous resources to guide teachers through successful
implementation, including unit overviews and Read Me files supporting activity-level decision
making and teacher-facing educator resources that provide brief rationales and implementation
suggestions (example: Grading and Assessing tools). The Educator Resources Library provides
many additional resources (see discuss and links above).

PD course of study. Our grant-funded, 2-year professional development course of
study supported new Carbon TIME teachers in orienting themselves to using the curriculum to
meet three-dimensional learning goals for all students. The program and resources have been
field-tested with over 150 teachers in Seattle, other Washington locations, Colorado, and
Michigan. The two-year course of study included 35 hours of face-to-face PD and 35 hours of
online PD. Evaluation reports indicate that teacher participants felt the professional
development was both positive and highly effective in supporting teachers’ rigorous and
responsive, three-dimensional instruction. Feedback from teachers, leaders, and developers
has been the source of iterative revisions and improvements. An outline of this course of study —
as used in Seattle by pilot teachers over the last three years — is available as Appendix C.

Plan for Seattle schools

Our plans for future planning and instructional support for Seattle biology teachers build
on and improve both the current educative resources on the website and the PD course of
study, as well as providing ongoing support for all teachers through professional support
networks.

Improved educative resources embedded in units and website. The outline for the
final website in Appendix A includes our list for an expanded library with additional educative
resources for teachers—see in particular the list of resources under Tab 6 in the outline. Each
resource will be linked to curriculum features in the Units (Tab 3) and the PD Course of Study
(Tab 4). Educative resources linked to curriculum features will include (a) a discussion of the
nature and purpose of the curriculum feature, (b) a discussion of different options for how to use
the feature in the classroom, and (c) suggestions for differentiation.

Continuing professional support networks for all biology teachers. Seattle Public
Schools already has significant human resources available to support using Carbon TIME to
meet NGSS expectations for student learning: about 25 of the 35 Biology teachers are engaged
in or have completed the two-year professional development course of study. Teachers who
have already completed the grant-funded two-year course of study would engage in ongoing
professional learning experiences with colleagues, to deepen and extend practical knowledge of
using Carbon TIME to scaffold and assess NGSS-aligned, three-dimensional performances.

Developing classroom discourse that supports complex three-dimensional learning goals
is challenging and requires ongoing professional support. Additionally, changes in building and
district expectations (including local goals, areas of focus, common student assessments)
require teachers to work with collegial networks in order to successfully fit together myriad goals
at the local context.

One-year course of study for biology teachers new to Carbon TIME. Based on
estimates for teacher retention and shifts in assignments, we anticipate that about 10 teachers
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will require new Carbon TIME training each school year. Our recommendation for professional
development is to engage new Carbon TIME teachers in a 1-year cohort program. At the time of
this writing, Carbon TIME is finalizing Professional Development modules to publish as a free
resource on the Carbon TIME Website. These modules (outlined under Tab 3 in Appendix A
below) will meet the needs of both of the audiences described above: a cohort of teachers new
to Carbon TIME each year, and a larger group of experienced Carbon TIME educators.

These modules are intended for face-to-face delivery, and are designed with the
potential for flexible and localized implementation. They are being developed based on
information received from teachers who have experienced the original grant-funded program,
including many in Seattle. They provide district and teacher leaders with tools to support PD for
teachers new to Carbon TIME as well as PD for experienced teachers, who are able to analyze
classroom artifacts (assessments, discussions, and written explanations) to more deeply
address student thinking and 3-dimensional performances.

New Teachers Experienced Carbon TIME Teachers

Pre-Implementation Summer (16 hours) | Summer/School Year (16 hours)

e Carbon TIME: 3-dimensional Vision, e Rigorous & Responsive Classroom
Storylines, and learning progression Discourse using discourse artifacts
stance

e Understanding Carbon TIME through |e Studying Student Work to Understand
Systems & Scale (Foundational Unit) Student ldeas and Select Instructional

Responses using student work
artifacts

o 3D (formative & summative) e 3D Classroom Assessments using
assessments through Systems & student assessment artifacts
Scale

First School Year (16 hours) e Updates to materials (repairing

broken links, revisions, etc.)

o Reflect on Systems & Scale

¢ Animals & Decomposers

e Plants

e Ecosystems & Human Energy
Systems

Other options. There are other possible designs for a Seattle Carbon TIME professional
development network and course of study. For example, Seattle district leaders and/or lead
teachers could draw on expertise already in the district to facilitate the field-tested version of PD
(Appendix C) by continuing to engage new cohorts of Carbon TIME teachers through the
developed two-year program, both face-to-face and online (Seattle’s Schoology platform). With
this option, Seattle could provide new cohorts of teachers with the original version of PD while
continuing to develop teacher leaders within the district by recruiting teacher leaders to continue
delivering the PD program to their colleagues.
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Budget Explanation

All online Carbon TIME materials are free, so they are not included on the attached
budget spreadsheet.

Initial cost: A complete list of hands-on materials needed for investigations and other
activities is included in the Materials List tab of the budget spreadsheet. Sources and prices as
of summer, 2018 are also included. The cost for all of these materials would be about $400 per
teacher. However, many of the materials are already available in most high school laboratories,
so costs for classrooms that have laboratory access will probably be less. We estimate that 10
teachers will need new materials at a cost of $400 and 25 teachers will need yearly
replacements of consumables at a cost of $150.

Yearly costs: Estimates of yearly costs are calculated as follows:

e Costs for replacement of consumables and of materials that are lost or broken is
estimated at $150 per year per teacher for 35 teachers each year.

e Cost of website maintenance, including updating broken links, minor revisions, and
security upgrades (from web developer Rhiannon Villafuerte of SwarmingWest): $2400
per year.

Other expenses: Expenses associated with implementation of Carbon TIME that are
not listed include:

e Costs of printing readings, worksheets, and posters.

e Costs of teacher salaries or substitute costs for PD

¢ Costs associated with student access to computers for online simulations or modeling
activities in the Ecosystems and Human Energy Systems units

e Funding for the online assessment system will continue only through the 2018-19 school
year, so an alternative to that system will be needed
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Appendix A: Planned Final Organization of the Carbon

TIME Website

The outline below is organized according to the planned tabs on the website. Only the

“Contact” tab would be interactive; all other tabs would include material that is self-guided for
users. The users could include:

¢ Individual teachers, who might start with the Units tab and access other resources
through links from units and lesson plans

o PD leaders or district leaders, who might start with the Educator Resources > Courses of
Study tab

o Researchers (probably especially interested in the Research tab)

Content Website

1.
2.

Home. Revise to provide overview of all the resources under different tabs.

About. Maybe some of the current content of this page could go on the Home page. Maybe

organize around the theme of scaffolding and assessing environmental science

literacy/three-dimensional learning?
2.1. Introductions to Carbon TIME: Brochures, overview videos.
2.1.1. Overview of website: Guided tour
2.1.2. Three legs of the stool
2.1.3. Carbon TIME and NGSS
2.1.4. STEM for all video
2.2. Evidence about effectiveness of Carbon TIME: What students will know and be able to
do
2.2.1. Research briefs with practitioner-oriented summaries of student achievement
data.

2.2.2. Results of ACHIEVE analysis

2.2.3. Written or video testimonials from teachers, students, administrators. See
2.3.2.1 PD and Network Meetings > 2017-18 SY > 03.2018 AdvertisingMarketing
Menu.docx & PublicVideosDropbox9.6.png.

2.3. Carbon TIME people: Information about people who have worked on the project.

Units. Similar to current units tab, with the addition of links from the units to relevant

educator resources.

3.1. Systems and Scale

3.2. Animals

3.3. Plants

3.4. Decomposers

3.5. Ecosystems

3.6. Human Energy Systems

PD Courses of study or PD Toolkits. These will be leader’s guides that organize the

resources in other tabs into plans for face-to-face workshops.

4.1. Carbon TIME adoption tool kit. Suggested sequence of PD activities for a school
district that is adopting Carbon TIME. Resources designed for PD Leaders. Current
ideas in 2.10 > PD COS Inventories

4.1.1. Modules A (overall vision and possible advertising/marketing type pieces)
4.1.1.1. Module Al: The Carbon TIME Vision

4.1.2. Modules B (unit-specific)
4.1.2.1. Module B1: Systems & Scale Unit Highlights
4.1.2.2. Module B2: Systems & Scale Unit Assessments
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4.1.2.3. Module B3: Systems & Scale Unit Materials/Potential Issues
4.1.2.4. Module B4: Reflecting on Systems & Scale
4.1.2.5. Module B5: Systems & Scale Pre/Post-Tests Analysis
4.1.2.6. Module B6: AN & D Highlights/Materials/Potential Issues
4.1.2.7. Module B7: PL Highlights/Materials/Potential Issues
4.1.2.8. Module B8: ECO & HES

4.1.3. Modules C (uncoupled from units, but with unit suggestions)
41.3.1. Module C1: Discourse
4.1.3.2. Module C2: Studying Student Work
4.1.3.3. Module C3: 3D Assessments

5. Research. Keep more or less the same organization as the current research tab.

5.1. Publications

5.2. Conference papers and presentations

5.3. Technical reports and working papers. This section is currently the same as 4.4
Library, but the idea would be to use this section for more research-oriented materials,
such as item pools, coding rubrics, descriptions of data, etc.

6. Library. This tab will include contents that are typically accessed from other tabs, especially
the unit and PD tabs. Much of that content will be based on activities and handouts from our
current F2F and online PD resources, but reorganized as self-guided (and often shorter)
packages. A package mightinclude (a) a Read Me or overview file with a written description
of the resources, its goals, and its key ideas, (b) a short video or animated presentation,
perhaps using something like VideoScribe to produce a visually interested animated slide
show, (c) presentation materials like a PPT presentation, and/or (d) handouts, examples of
student work, etc.

6.1. Unit-specific resources, based on current LMS unit introductions and on unit-specific
F2F activities, restructured to be self-guided as described above, and cross-linked with
lessons and activities on the Units page. There would be other links when these
resources play a role in PD Courses of Study (4.3 below).

6.1.1. Systems and Scale
6.1.2. Animals

6.1.3. Plants

6.1.4. Decomposers

6.1.5. Ecosystems

6.1.6. Human Energy Systems

6.2. General resources. These would be short packages organized around recurring
features of all or most units. The list below is preliminary brainstorming about some
possible packages. These could be crosslinked to units and to PD courses of study
(4.3 below).

6.2.1. Important general features of Carbon TIME
6.2.1.1. Assessing and scaffolding as complementary goals for three-dimensional
learning
6.2.1.2.  Student and content storylines
6.2.1.3. The Three Questions and the importance of crosscutting concepts
6.2.1.4. Carbon TIME discourse routines
6.2.2. Process Tools and tool-specific discourse routines
6.2.2.1.  Expressing ldeas Tool
6.2.2.2.  Predictions Tool
6.2.2.3. Evidence-based Arguments Tool
6.2.2.4. Explanation Tool
6.2.3. Recurring features, with rationales, key elements, and options for classroom
routines for each feature
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6.2.3.1.  Starting lessons: Ways of using PPT instructional model slide, reviewing
storylines using Driving Question Board, Learning Tracking Tool, Model
Building Tool, responses to Exit Tickets from previous lessons

6.2.3.2.  Concluding lessons: Ways of Ways of summarizing and looking forward
using Driving Question Board, Learning Tracking Tool, Model Building Tool,
responses to Exit Tickets from previous lessons

6.2.3.3.  Discussing readings using Questions-Connections-Questions prompts
and PPT slides

6.2.3.4.  Big ldeas Probes: answering, voting, discussion, returning in later lessons

6.2.3.5.  Groupwork routines, including routines where groups prepare and present
models or conclusion and jigsaw routines. This could also include Back
Pocket Questions and whiteboards.

6.2.3.6.  Sharing results of investigations: Using spreadsheets and/or posters to
record group results; reaching consensus about patterns; comparing patterns
to example class patterns; connecting to EBA Tool and Three Questions.

6.2.3.7. Grading and assessing routines: Ways of engaging students in assessing
and improving their own work or each other’s work. This could include ways
of using checklists, example responses, writing revisions in a different color.
Maybe also whiteboards.

6.2.4. Carbon TIME assessment system
6.2.4.1. Purposes of assessment in Carbon TIME
6.2.4.2. Learning progression frameworks and assessments

6.2.4.2.1. Carbon LP Framework and assessments
6.2.4.2.2. Inquiry LP Framework and assessments
6.2.4.2.3. Large-scale LP Framework and assessments

6.2.4.3.  Using the online assessment system
6.3. Other resources (formerly Library). As on the current website, this could be a place to
put longer-form practitioner-oriented resources such as the NGSS PEs for different
units, Instructional Model document, or Carbon TIME Content Simplifications document.
7. Contact. We will need to figure out what contact information to provide for people with
different kinds of questions.

Assessment Website

We will maintain this site in its current form through Year 5 (2018-19), but continuing to
support it as an interactive online site is expensive and unsustainable unless we get additional
sources of funding (which is something to actively pursue).

Here’s an initial idea about a direction to go: I'm wondering if an alternative would be a
pre-post item pool for each from which teachers could pick their own questions. | can see
several advantages of making this a curated list of questions we have developed and questions
that teachers have developed.
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Appendix B: Learning Tracking Tool for Systems and Scale

Driving Question: __What happens when ethanol burns?

Activity Chunk

What did we do?

Summarize key information and
activities with a description and/or
picture.

What Did We Figure Out?

Summarize what we figured out
about the phenomena that helps
us answer the driving question.

What Are We Asking Now?

What additional information do you
need to answer the driving question?

Questioning
1.1—1.2

Take a pretest and share their initial
ideas on the Expressing Ideas Tool
about what happens when ethanol
burns.

Ethanol burns and water does not. We
have many initial ideas and questions.

What happens when ethanol burns?

Foundation
21 25

“Zoom into" air and explore how the
world can be studied at multiple
scales, including the atomic-molecular
scale.

We can learn about the world at
different scales.

Three facts about atoms are: 1) Atoms
last forever, 2) Atoms make up the
mass of all materials, 3) Atoms are
bonded to other atoms in molecules.

How can we use atoms and molecules
to explain ethanol burning?

Investigating
3.1 33

Conduct an investigation to explore
what happens when soda water
fizzes. Use the Predictions Tool and
the Evidence-Based Arguments Tool.

Soda water fizzing lost mass and
made the BTB change from blue to
yellow.

What happens to the molecules in
soda water as it fizzes?

Explaining
34 35

Model the chemical change that

occurs as soda water fizzes using
molecular model kits and use the
Explanations Tool to explain what
happens when soda water fizzes.

The carbonic acid in soda water
decomposes into carbon dioxide and
water as it fizzes. No atoms are
created or destroyed during the
chemical change.

What happens to ethanol when it
burns?

Prs

“arbon TIME

Carbon: Transformations in Matter and Energy
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Activity Chunk

What did we do?

Summarize key information and
activities with a description and/or
picture.

What Did We Figure Out?

Summarize what we figured out
about the phenomena that helps
us answer the driving question.

What Are We Asking Now?

What additional information do you
need to answer the driving question?

Investigating
41 43

Conduct an investigation to explore
what happens when ethanol burns.
Use the Predictions Tool and the
Evidence-Based Arguments Tool.

Ethanol burning lost mass and made
the BTB change from blue to yellow.
There was evidence of heat and light
energy at the end of the chemical
change.

What happens to the molecules of
ethanol as it burns?

Explaining
44 45

Model the chemical change that
occurs as ethanol burns using
molecular model kits and use the
Explanations Tool to explain what
happens when ethanol burns.

In a flame the atoms in ethanol and
oxygen rearrange to form carbon
dioxide and water. Chemical energy
is changed to heat and light energy
when the high-energy C-C and C-H
bonds of ethanol are changed to low-
energy O-H and C=0 bonds.

Why does ethanol burn and not
water?

Explaining
5.3

“Zoom in" to ethanol, wood, and water
to distinguish between organic
materials (materials with high-energy
C-C and C-H bonds) and inorganic
materials (materials with other
chemical bonds).

Ethanol and other organic materials
have high energy C-C and C-H bonds.
Water and other inorganic materials
do not have C-C or C-H bonds.

What happens when other materials
burn?

Explaining
5.4

Apply what we figured out about
ethanol burning to explain other
examples of organic materials
burning.

The chemical change of combustion is
similar for all organic materials. The
organic material combines with
oxygen to produce carbon dioxide and
water. The chemical energy in the
organic material is transformed into
heat and light energy.

Why is combustion of organic
materials important in the world?
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Appendix C: Carbon TIME Two-Year Professional

Development Course of Study

First-year Course of Study
1. Pre face-to-face (F2F) online PD (2 hours), available on Schoology

Orientation video introducing Carbon TIME and the course of study

Network Teacher Introductions

Unit Synopses: read & respond to synopses of six Carbon TIME (CTIME) units & watch
videos of CTIME teachers’ experience

Share hopes and goals for participation in CTIME network

Learning progression study: read & respond to an article on carbon learning progression
published in American Biology Teacher

Practice accessing & completing Systems & Scale unit assessment in preparation for
summer F2F PD

2. Summer F2F Professional Development Workshop (2 days)

General introduction to CTIME project goals, units, & Instructional Model

Exploration of CTIME 3-dimensional teaching & learning and NGSS alignment
Participation in key teaching & learning activities, including questioning, investigating,
and explaining (inquiry & application) components

Introduction to online assessment system & practice evaluating student responses
Distribution of teaching materials

e Planning timelines for unit teaching

3. Post-F2F online PD (6 hours), available on Schoology

Review & determine which pathways through unit materials & activities will be most
appropriate for students

BTB tutorial: Practice mixing & calibrating a key classroom investigation tool,
bromothymol blue

Practice investigations to prepare for teaching: select two unit investigations to try,
troubleshoot, & discuss with colleagues, using materials provided at F2F workshops

4. School year online PD (13 hrs), available on Schoology.
Teachers complete an online module for each unit they teach, including both pre-teaching &
post-teaching activities

Part A: Pre-Teaching modules
Examine unit goals & NGSS alignment; review unit pathways & plan activities sequence
Prepare to connect Discourse Routines, Process Tools & Instructional Model in teaching
the Unit
Checklist for Unit Facilitation & Management
Prepare for teaching with Process Tools
Prepare for collecting student work
Discuss Unit Preparation with colleagues
Part B: Post-Teaching modules
Save student work to bring to school year F2F
Reflect on individual student learning:
o A) Individual student learning over time
o B) Variation in student responses & instructional ideas
Reflect on class learning:
o A) Identify knowledge & practice changes across a unit
o B) Responsive planning for next unit & next year

Carbon: Transformations in Matter and Energy

&
4
. a r bo n I M E Environmental Literacy Project
% Michigan State University



e Unit implementation feedback survey
o Discuss Unit Implementation (tips, insights, questions) with colleagues
5. School year F2F Professional Development Workshop (1 day)
e Reflect on & prepare for continued use of CTIME Instructional Model & Process Tools

o Reflect on successes & challenges of implemented CTIME units

o Build a storyline & unpack the NGSS 3-dimensions for Plants unit

o Recognize purpose & importance of the phases of the Instructional Model, as
well as sequence of lessons, for Plants unit

e Understand CTIME goals & 3D science teaching & learning

o Relate CTIME goals to Next Generation Science Standards.
o Synthesize the general storyline across all CTIME units, including large scale
units
o Review & discuss CTIME research findings about productive discourse in CTIME
classrooms
Engage in formative assessment using student work samples
o Identify & discuss purposes of formative assessment supports within CTIME
units
o Practice using student Process Tool work samples to evaluate student
understanding & plan instructional interventions
Prepare for Network participation
o Further develop positive working relationships with network teachers & CTIME
staff
o Review Teacher Expectations & Year 1 & 2 courses of study
o Consider new curricular supports & network opportunities

Second-year Course of Study
1. Pre-F2F online PD (4 hours), available on Schoology

Review CTIME network expectations & timelines

CTIME research update: watch video to explain how their work influenced project
outcomes & revisions in current year

Revisit Goals & Plan for Year 2 Implementation

Establishing the problem for Year 2 professional learning: rigorous & responsive 3D
science teaching is important, but hard to do

Uncovering & Using Student Ideas: Formative Assessment Probes & Carbon TIME
teacher classroom video

Carbon TIME Discourse & Storylines: Review documents, share important learnings, &
make connections to using student ideas

Looking Forward: discussion of formative assessment probes in CTIME classrooms &
private assignment directly to network leader

2. Summer F2F Professional Development Workshop (1 day)

Understand Carbon TIME & 3D science teaching & learning goals
o0 Consider Carbon TIME goals of rigorous & responsive teaching
0 Identify multiple dimensions in Carbon TIME assessments
o Compare evidence-based argumentation & explanation practices
Identify components of productive classroom discourse & prepare for classroom
enactment
0 Review & discuss video of productive discourse in Carbon TIME classrooms
o Identify & engage with steps of Carbon TIME Discourse Routine & consider its
role in assessment
Consider assessment purposes around Carbon TIME Process Tools
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o0 ldentify assessment purposes of Process Tools & coordinated Discourse Routine
o Engage with Animals Explanation tool & scaffolds for student writing
o Prepare for Network participation

o Further develop positive working relationships with network teachers & Carbon
TIME staff, & make connection plans for school year

0 Review Teacher Expectations & Year 2 Courses of Study

o Consider new curricular supports & network opportunities

0 Make connections among Carbon TIME & other initiatives across levels (building,
district, state), to meet similar goals

3. School year online PD, available on Schoology (10 hrs)

e Part A: Carbon TIME Classroom Discourse & Discourse Routines
o small group meetings to analyze classroom discourse artifacts (recordings) in
a CTIME classroom discourse routine
e Part B: Assessment & Carbon TIME Student Work
0 Reflecting on Student Work & identifying central purpose for studying student
work with critical colleagues during SY F2F
0 Online discussion around student self-assessment as a purpose of classroom
assessment
e Part C: Assessing & Grading Carbon TIME Pre/Posttests
0 Review & discuss Carbon TIME Assessment Handout
0 Online discussion around Carbon TIME Pretest Assessment Purposes
0 Online discussion around Carbon TIME Posttest Assessment Purposes

4. School year F2F Professional Development Workshop (1 day)

¢ Understand Carbon TIME & 3D science teaching & learning goals
o Consider Carbon TIME goals of rigorous & responsive teaching
o Identify & suggest components of rigor & responsiveness across Carbon
TIME units
e Explore productive classroom discourse in Carbon TIME classrooms
o Identify divergent & convergent moments in Discourse Routines across a
Carbon TIME unit
o Consider ways of advancing student understanding through scaffolding
discourse
e Consider & engage in assessment purposes in Carbon TIME
0 Study Carbon TIME student work with colleagues for identified purposes
o ldentify & discuss strategies for classroom community insight
o ldentify & discuss strategies for student self-assessment
o Develop & extend Network participation
o Further develop positive working relationships with network teachers &
Carbon TIME staff
o Consider new curricular supports & future network opportunities
o Consider analysis-of-practice professional development opportunities for
building local system capacity
o Make connections among Carbon TIME & other initiatives across levels
(building, district, state) to meet similar goals
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RFP09808 STEP 2 SCIENCE ADOPTION 9-12
ATTACHMENT 3 Carbon TIME
VENDOR/PUBLISHER QUESTIONNAIRE

NAME AND CONTACT INFO (PHONE & Charles W. Anderson
EMAIL ADDRESS) FOR VENDOR REP andya@msu.edu
AUTHORIZED TO SUBMIT RFP RESPONSE | 517-432-4648

IN THE YELLOW HIGHLIGHTED COLUMN
TO THE RIGHT

SIGNATURE OF VENDORS AUTHORIZED
REPRESENTATIVE IN THE YELLOW

COLUMN TO THE RIGHT CZ&/&« 2 (ot

1. TECHNOLOGY

a)

b)

d)

Page 1 of 5

With technology constantly changing, please provide a description of current
applications and those planned for implementation over the next several
ears.

Print materials are available in both PDF and Microsoft Word format.
Presentations are in Microsoft PowerPoint format. The Ecosystems and
Human Energy Systems units include online simulations and models
designed to work with current web browsers.

Please indicate your firm’s ability to supply any of the requested menus of
titles in audio, e-book or similar format.

We do not have this capability.

Please advise any costs associated with supplying audio, eBook, etc. that are
not already submitted on the Request for Quotation Form.

NA

Please advise availability/compatibility with current common eBook formats.
i.e. .DOCX, .PDF, .EPUB, .pdb, .ibooks, etc.

NA

The District requires that finalist vendor/publishers clearly identify within their
RFP Step 2 responses how they will meet the ADA and related requirements
as set forth in Section 508 of the Rehabilitation Act of 1973 (29 U.S.C. 794d),
as amended, all other regulations promulgated under Title Il of the Americans
with Disabilities Act, and the accessibility standards of the Web Content


mailto:andya@msu.edu

RFP09808 STEP 2 SCIENCE ADOPTION 9-12
ATTACHMENT 3 Carbon TIME
VENDOR/PUBLISHER QUESTIONNAIRE

f)

Accessibility Guidelines (“WCAG”) 2.0 AA. Please review RFP09808 Step 2

attachment 8, 9 and attachment 10 in particular for additional information.
Please identify materials and products only available through a web-based
platform and not included in hard copy form. Describe plans to make these
available in hard copy.

The Carbon TIME staff does not have the expertise to complete the VPAT
or make all required changes in materials. If Carbon TIME is adopted by
SPS, we will work with SPS to hire a consultant who can guide us through
this process. Some revisions can be made by Carbon TIME or SPS staff,
but we anticipate that some revisions will require additional technical
expertise.

Carbon TIME materials are currently being used successfully in a wide
variety of classrooms, including special education and ELL classes, and
including classes in SPS. The diversity of current classrooms and evidence
for success with diverse learners are described on Pages 13-15 of our
responses to the Request for Information.

Referring to RFP09808 Step 2 Attachment 4 Request for Quote Form, please
identify (ISBN# and description) and price out materials that are essential to
offered curriculum that are required by ADA/VPAT/WCAG. Accessibility
needs to be available not only to students, but also to others with disabilities,
such as parents, guardians, tutors, community members, etc.

See above.

2. PROFESSIONAL DEVELOPMENT

Page 2 of 5

Each set of instructional resources will require professional development for
all teachers utilizing the resources, staffed by a Washington state PD
provider. The professional development provided to teachers should at least
two (2) days at six-and-a-half (6.5) hours per day per instructional materials
set. The Professional development should include: an orientation to the
resources including the online teaching platform; a dive into the various
components of the instructional materials; and assessment features within the
text and online.

Professional development should be available from July 2019 to February
2020.



RFP09808 STEP 2 SCIENCE ADOPTION 9-12
ATTACHMENT 3 Carbon TIME
VENDOR/PUBLISHER QUESTIONNAIRE

For each set of instructional materials adopted, staff developers must be
available to deliver mutually-determined professional development sessions
in the following timeframe options:

1. Two (2) days at six-and-a-half (6.5) hours per day of professional
development during the school day

2. Four (4) after-school sessions of professional development (3.5 hours
each)

3. Two (2) days at six-and-a-half (6.5) hours of professional development
on consecutive Saturdays

All high school biology teachers (approximate numbers provided in
Attachment 1 of RFP Step 1) will be included in the professional
development. Maximum number of participants for each session will concur
with the maximum number of participants allowed.

The professional development will take place at the John Stanford Center for
Educational Excellence or at an alternative, mutually-determined and agreed-
upon local site. All sites will have presentation stations and Wi-Fi.

3. TERMS AND CONDITIONS of any future purchase shall be Seattle School
District No. 1 Standard Terms and Conditions. Please refer to the attached
Standard Terms and Conditions Document, Attachment 7.

4. PURCHASE/SALE OF ADOPTION MATERIALS

a) Does your sales approach work on a publisher direct-to-District basis or
through a book depository?

Carbon TIME materials are freely available and not for sale.

b) Please advise pros and cons.

NA

c) If your sales approach is through a depository, who takes contractual
responsibility that deliverables (offered prices and delivery commitments)
are met and on time throughout the lifetime of the adoption?

NA

5. ESTIMATED “PER STUDENT” COSTS FOR ADOPTION

Page 3 of 5



RFP09808 STEP 2 SCIENCE ADOPTION 9-12
ATTACHMENT 3 Carbon TIME
VENDOR/PUBLISHER QUESTIONNAIRE

a)

b)

Page 4 of 5

Please advise the “per student” estimated first year cost for all combined
student, teacher, technology access, consumable, freight and handling.
(Excluding tax)

No payments to Carbon TIME are needed. If a teacher has about 100
students, costs for hands-on materials will be about $4 per student. There
will also be printing costs for worksheets, readings, and posters.

Please estimate those same costs on a per student basis for years 2 through
9 of the adoption period.

If a teacher has about 100 students, costs for hands-on materials will be

about $1.50 per student. There will also be printing costs for worksheets,

readings, and posters. Full cost estimates are included in the Budget

Explanation of our response to the RFI. For convenience, these estimates

are copied below.

e All online Carbon TIME materials are free, so they are not included on
the attached budget spreadsheet.

¢ Initial cost: A complete list of hands-on materials needed for
investigations and other activities is included in the Materials List tab of
the budget spreadsheet. Sources and prices as of summer, 2018 are
also included. The cost for all of these materials would be about $400
per teacher. However, many of the materials are already available in
most high school laboratories, so costs for classrooms that have
laboratory access will probably be less. We estimate that 10 teachers
will need new materials at a cost of $400 and 25 teachers will need
yearly replacements of consumables at a cost of $150.

Yearly costs: Estimates of yearly costs are calculated as follows:

Costs for replacement of consumables and of materials that are lost or

broken is estimated at $150 per year per teacher for 35 teachers each year.

Cost of website maintenance, including updating broken links, minor

revisions, and security upgrades (from web developer Rhiannon Villafuerte

of SwarmingWest): $2400 per year.

Other expenses: Expenses associated with implementation of

Carbon TIME that are not listed include:

e Costs of printing readings, worksheets, and posters.

e Costs of teacher salaries or substitute costs for PD

e Costs associated with student access to computers for online
simulations or modeling activities in the Ecosystems and Human Energy
Systems units

e Funding for the online assessment system will continue only through the
2018-19 school year, so an alternative to that system will be needed




RFP09808 STEP 2 SCIENCE ADOPTION 9-12

ATTACHMENT 3 Carbon TIME
VENDOR/PUBLISHER QUESTIONNAIRE

6. RISKS

c) If there are any areas of commercial/educational risk to the District that you
are aware of and the District has not mentioned in our communications thus
far, please share a brief explanation and identify any financial or other risks to

the District.
We are not aware of any risks.

Page 5 of 5




RFP0O9808 STEP 2 SCIENCE ADOPTION GR 9-12

ATTFACKMENT-2A
GV HE N5/

Y

TIONNAIRE
YES OR NO ANSWERS ONLY

PLEASE FILL IN ALL "YELLOW"
HIGHLIGHTED AREAS BELOW

STEP 2 RESPONSE

NAME AND CONTACT INFO (PHONE & EMAIL ADDRESS)FOR VENDOR AUTHORIZED TO SUBMIT RFP

SIGNATURE OF VENDORS AUTHORIZED REPRESENTATIVE

Charles W. Anderson
andya@msu.edu
517-432-4648

4

o T Gt

Question #

VENDOR/PUBLISHER QUESTIONS

REPLY WITH A YES OR NO RESPONSE IN
THE BELOW YELLOW FIELD(S)

For any "NO" responses, please
clarify/answer on the separate
ATTACHMENT 3B Vendor/Publisher
Questionnaire

[y

Is your product/service/pricing based on a model that uses primarily "hard
cover" student textbooks that are to be reused by multiple students/classes
over the course of the District's historical 9 year adoption cycle?

No

Does your product/service offering/pricing include "hard cover" student books
for first year adoption/implementation as well as ongoing requirements for
supporting the adoption for years 2-9 of the adoption cycle?

No

Does your product/service/pricing include "consumable" student materials for
first year adoption/implementation as well as ongoing requirements for supporting
the adoption for years 2-9 of the adoption cycle?

Yes

Does your product/service/pricing include electronic copies of student
materials for first year adoption/implementation as well as ongoing requirements
for supporting the adoption for years 2-9 of the adoption cycle?

Yes

Does your product/service/pricing include hard copies of teacher materials for
first year adoption/implementation as well as ongoing requirements for supporting
the adoption for years 2-9 of the adoption cycle?

No

Does your product/service/pricing include electronic copies of teacher
materials for first year adoption/implementation as well as ongoing requirements
for supporting the adoption for years 2-9 of the adoption cycle?

Yes

Does your product/service/pricing include all student web access/unlimited
downloads for first year adoption/implementation as well as ongoing
requirements for supporting the adoption for years 2-9 of the adoption cycle?

Yes

Does your product/service/pricing include all necessary teacher web
access/unlimited downloads for first year adoption/implementation as well as
ongoing requirements for supporting the adoption for years 2-9 of the adoption
cycle?

Yes

Does your product/service/pricing include all District identified professional
development for first year adoption/implementation as well as ongoing
requirements for supporting the adoption for years 2-9 of the adoption cycle?

Yes

10

With frequent sales and mergers of publishing companies being a concern for
the District, please confirm that any commercial arrangements your firm may
agree to with the District for this adoption will pass on to any future
management/ownership of your current company.

N/A

1

[N

Do you agree that your below product/service offering/pricing and any
possible/future purchase order/contract that might be issued as a result of the
District's RFP Step 1/RFP step 2 curriculum adoption process will be based
solely on the District's standard terms and conditions? The District
reserves the right to reject any firm that is not willing to accept the
District’s Standard Terms and Conditions.

Yes

12

Do you agree that your below product/service offering/pricing includes
acceptance of the District's stated warranty/guarantee requirements of 9
years?

No

13

Do you agree that your below product/service/pricing offered for the
first/initial/adoption year will be held/apply to any future and/or upgraded items
for any individual/subsequent/future purchases of any quantity that may be made
in years 2-9 following the adoption?

Yes

14

Do you agree that your below product/service/pricing offered for the
first/initial/adoption year and years 2-9 following the adoption shows/includes all
costs to be paid for by the District for any subsequent purchases for the life of

the adoption cycle?

=<

es
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ATTFACKMENT-2A
GV HE N5/

Y

TIONNAIRE
YES OR NO ANSWERS ONLY

PLEASE FILL IN ALL "YELLOW"
HIGHLIGHTED AREAS BELOW

STEP 2 RESPONSE

NAME AND CONTACT INFO (PHONE & EMAIL ADDRESS)FOR VENDOR AUTHORIZED TO SUBMIT RFP

SIGNATURE OF VENDORS AUTHORIZED REPRESENTATIVE

Charles W. Anderson
andya@msu.edu
517-432-4648

(Ko Z0 Cootpaon

Question #

VENDOR/PUBLISHER QUESTIONS

REPLY WITH A YES OR NO RESPONSE IN
THE BELOW YELLOW FIELD(S)

For any "NO" responses, please
clarify/answer on the separate
ATTACHMENT 3B Vendor/Publisher
Questionnaire

15

Do you agree that your product/service/pricing offered for the first/initial/adoption
year and years 2-9 following the adoption shows/includes all costs to be paid for
by the District for special packaging/parcel labeling, palletizing and
documentation on a per school basis according to District standards for any
subsequent purchases for the life of the adoption cycle?

Yes

16

District standard payment terms are net 30 days. Do you offer prompt payment
terms/discounts for faster than standard payments?

N/A

17

Will all products/services offered for "Field Testing" arrive at the District no later
than January 9, 2019?

Yes

18

Does your product/service/pricing include all government, NIMAS, NIMAC, etc.
required content for first year adoption/implementation as well as ongoing
requirements for supporting the adoption for years 2-9 of the adoption cycle?

19

Does your product/service/pricing include all government, ADA, VPAT, WCAG,
etc. required content for first year adoption/implementation as well as ongoing
requirements for supporting the adoption for years 2-9 of the adoption cycle?

20

The District requires that finalist vendors/publishers provide a copy of their fully
completed VPAT-Voluntary Product Accessability Template forms (RFP
attachment 13) . Does your RFP09808 Step 2 response include a fully completed
copy of this VPAT form?

2

iy

Does your product/service/pricing include Spanish language content for all
student, teacher materials(hard copy and online) for first year
adoption/implementation as well as ongoing requirements for supporting the
adoption for years 2-9 of the adoption cycle?

No

22

Does your product/service/pricing include Chinese language content for all
student, teacher materials (hard copy and online) for first year
adoption/implementation as well as ongoing requirements for supporting the
adoption for years 2-9 of the adoption cycle?

No

23

Does your product/service/pricing include Japanese language content for all
student, teacher materials (hard copy and online) for first year
adoption/implementation as well as ongoing requirements for supporting the
adoption for years 2-9 of the adoption cycle?

No

24

If you do not provide your instructional materials in a language needed by the
District to support its Language Immersion programs, will you give written
permission to the District to perform, at its expense, translations of your materials
into the required languages?

25

In addition to the subjects the District has inquired about during our RFP Step
1/RFP Step 2 process, are there any other issues or comments to share with
the District that might result in extra/future costs for the District (besides items
being offered below) over years 1-9 of the estimated adoption period?

26

Will your company provide a single username and password, or an
authenticated referral page (secured behind our password protected resource
page) that students can use to access the student digital text? We typically use
either method to provide students secure access to our online databases without
the management issues of separate individual passwords.

NA
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Please use this form if you NRSWISWRDB BFShPHISHRE QBMtions on Attachment 3-A

Charles W. Anderson

NAME AND CONTACT INFO (PHONE & EMAIL ADDRESS)FOR VENDOR REP AUTHORIZED TO |andya@msu.edu
SUBMIT RFP RESPONSE IN THE YELLOW HIGHLIGHED COLUMN TO THE RIGHT 517-432-4648

SIGNATURE OF VENDORS AUTHORIZED REPRESENTATIVE IN THE YELLOW COLUMN TO THE QM GF Eo

RIGHT

QUESTION #

ANSWER/EXPLANTION

N

Textbooks not used

N

Textbooks not used

)]

Materials are free to use, only costs associated are cost of printing and classroom materials ($400
for first year, $150 per subsequent year)

10| There will be no commercial arrangements with the Carbon TIME

project

12|All Carbon TIME materials are in the public domain, and SPS will

have editable versions of all materials, so SPS teachers and staff
will be able to update or modify materials as needed.

16|No payments will be made to the Carbon TIME project.

18

The Carbon TIME staff does not have the expertise to complete the
VPAT or make all required changes in materials. If Carbon TIME is
adopted by SPS, we will work with SPS to hire a consultant who can
guide us through this process. Some revisions can be made by
Carbon TIME or SPS staff, but we anticipate that some revisions will
require additional technical expertise.

19

The Carbon TIME staff does not have the expertise to complete the
VPAT or make all required changes in materials. If Carbon TIME is
adopted by SPS, we will work with SPS to hire a consultant who can
guide us through this process. Some revisions can be made by
Carbon TIME or SPS staff, but we anticipate that some revisions will
require additional technical expertise.

20

The Carbon TIME staff does not have the expertise to complete the
VPAT or make all required changes in materials. If Carbon TIME is
adopted by SPS, we will work with SPS to hire a consultant who can
guide us through this process. Some revisions can be made by
Carbon TIME or SPS staff, but we anticipate that some revisions will
require additional technical expertise.

21|Non-English content currently not supported by curriculum materials

22(Non-English content currently not supported by curriculum materials

23[Non-English content currently not supported by curriculum materials
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25

Materials are free to use, only costs associated are cost of printing and classroom materials ($400
for first year, $150 Per subsequent year)

26

There is no password-protected student digital text
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RFP09808 STEP 2 9-12 SCIENCE

Charles W. Anderson, andya@msu.edu, 517-432-4648

REQUEST FOR PRICING - ATTACHMENT 4 ADDENDUM #1
REQUEST FOR PRODUCT NUMBERS (ISBN's) AND PRICING
COMPANY|Carbon TIME project, Michigan State NAME OF REPRESENTATIVE
NAME|University (INCLUDE CONTACT INFORMATION)

PRICING SHOULD INCLUDE STUDENT AND TEACHER MATERIALS.
ACTUAL POTENTIAL QUANTITIES MAY BE 75%-125% OF CURRENT ENROLLMENT ESTIMATES.

QUANTITY TITLE DETAIL PRICE PER STUDENT OR EXTENDED PRICING
TEACHER
2250 GRADE 9 PHYSICS A STUDENT PRODUCTS AND SERVICES
ONLINE ACCESS $ - s =
STUDENT WORKBOOKS S - s -
MATERIALS IN MULTIPLE LANGUAGES (LIST) | $ - S =
OTHER (SPECIFY) S - |S =
TOTAL $ - |s =
30 GRADE 9 PHYSICS A TEACHER PRODUCTS AND SERVICES
SUPPLIES AND EQUIPMENT $ - |s -
ONLINE ACCESS S - s -
PRINTED MATERIALS (I.E. TEACHER GUIDES) | $ - S -
ASSESSMENTS $ - s >
PROFESSIONAL DEVELOPMENT $ - |s -
OTHER (SPECIFY) $ - |s =
TOTAL $ - s -
30 GRADE 9 PHYSICS A CLASSROOM PRODUCTS AND SERVICES
SUPPLIES AND EQUIPMENT $ - |s >
PRINTED MATERIALS (I.E. READERS) $ - S -
MATERIALS IN MULTIPLE LANGUAGES (LIST) | $ - |8 -
OTHER (SPECIFY) S - s s
[TOTAL $ - | s
QUANTITY TITLE DETAIL PRICE PER STUDENT OR EXTENDED PRICING
TEACHER
2250 GRADE 9 CHEMISTRY A STUDENT PRODUCTS AND SERVICES
ONLINE ACCESS $ = 8 >
STUDENT WORKBOOKS S - $ s
MATERIALS IN MULTIPLE LANGUAGES (LIST) | $ - |s -
OTHER (SPECIFY) S - s s
[TOTAL $ - |s =
30/ GRADE 9 CHEMISTRY A TEACHER PRODUCTS AND SERVICES
SUPPLIES AND EQUIPMENT $ - |s -
ONLINE ACCESS $ = 8 >
PRINTED MATERIALS (I.E. TEACHER GUIDES) | $ - S -
ASSESSMENTS $ = 8 =
PROFESSIONAL DEVELOPMENT $ - |s -
OTHER (SPECIFY) $ - s =
TOTAL $ - s =
30 GRADE 9 CHEMISTRY A CLASSROOM PRODUCTS AND SERVICES
SUPPLIES AND EQUIPMENT $ - | =
PRINTED MATERIALS (I.E. READERS) $ - S -
MATERIALS IN MULTIPLE LANGUAGES (LIST) | $ - s =
OTHER (SPECIFY) S - s =
TOTAL $ - s -
QUANTITY TITLE DETAIL PRICE PER STUDENT OR EXTENDED PRICING
TEACHER
2250 GRADE 10 BIOLOGY A STUDENT PRODUCTS AND SERVICES
ONLINE ACCESS $ - s =
STUDENT WORKBOOKS S - s -
MATERIALS IN MULTIPLE LANGUAGES (LIST) | $ - |s -
OTHER (SPECIFY) S - IS =
[TOTAL $ - |s =
30 GRADE 10 BIOLOGY A TEACHER PRODUCTS AND SERVICES
$400 per teacher (10 teachers), First year SUPPLIES AND EQUIPMENT S 400.00  $ 7,750.00
$150 per year per teacher (25 teachers), after first year ONLINE ACCESS S - S -
PRINTED MATERIALS (I.E. TEACHER GUIDES) | $ - S -
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RFP09808 STEP 2 9-12 SCIENCE

DUM #1
ASSESSMENTS

REQUEST FOR PRICING - ATTACHMENT 4

PROFESSIONAL DEVELOPMENT

OTHER (SPECIFY)

TOTAL

v nnn

v nnn

7,750.00

30| GRADE 10 BIOLOGY A CLASSROOM PRODUCTS AND SERVICES

SUPPLIES AND EQUIPMENT

PRINTED MATERIALS (I.E. READERS)

MATERIALS IN MULTIPLE LANGUAGES (LIST)

OTHER (SPECIFY)

TOTAL

v nnnn

v v Wn|wnn

QUANTITY TITLE DETAIL

PRICE PER STUDENT OR

TEACHER

EXTENDED PRICING

2250 GRADE 10 BIOLOGY B STUDENT PRODUCTS AND SERVICES

ONLINE ACCESS

STUDENT WORKBOOKS

MATERIALS IN MULTIPLE LANGUAGES (LIST)

OTHER (SPECIFY)

[TOTAL

v nwnunn

v nwnunn

30| GRADE 10 BIOLOGY B TEACHER PRODUCTS AND SERVICES

SUPPLIES AND EQUIPMENT

ONLINE ACCESS

PRINTED MATERIALS (I.E. TEACHER GUIDES)

ASSESSMENTS

PROFESSIONAL DEVELOPMENT

OTHER (SPECIFY)

TOTAL

v nunnunnn

v ununnunonn

30 GRADE 10 BIOLOGY B CLASSROOM PRODUCTS AND SERVICES

SUPPLIES AND EQUIPMENT

PRINTED MATERIALS (I.E. READERS)

MATERIALS IN MULTIPLE LANGUAGES (LIST)

OTHER (SPECIFY)

TOTAL

v v wnun

v nwnun

QUANTITY TITLE DETAIL

PRICE PER STUDENT OR

TEACHER

EXTENDED PRICING

2250|GRADE 11 PHYSICS B STUDENT PRODUCTS AND SERVICES

ONLINE ACCESS

STUDENT WORKBOOKS

MATERIALS IN MULTIPLE LANGUAGES (LIST)

OTHER (SPECIFY)

TOTAL

wv v wnnn

wv v wnnn

30| GRADE 11 PHYSICS B TEACHER PRODUCTS AND SERVICES

SUPPLIES AND EQUIPMENT

ONLINE ACCESS

PRINTED MATERIALS (I.E. TEACHER GUIDES)

ASSESSMENTS

PROFESSIONAL DEVELOPMENT

OTHER (SPECIFY)

TOTAL

v nunununnn

v nunununnn

30| GRADE 11 PHYSICS B CLASSROOM PRODUCTS AND SERVICES

SUPPLIES AND EQUIPMENT

PRINTED MATERIALS (I.E. READERS)

MATERIALS IN MULTIPLE LANGUAGES (LIST)

OTHER (SPECIFY)

TOTAL

wv nunun n

wv nwnunn

QUANTITY TITLE DETAIL

PRICE PER STUDENT OR

TEACHER

EXTENDED PRICING

2250 | GRADE 11 CHEMISTRY B STUDENT PRODUCTS AND SERVICES

ONLINE ACCESS

STUDENT WORKBOOKS

MATERIALS IN MULTIPLE LANGUAGES (LIST)

OTHER (SPECIFY)

TOTAL

wv nwnunn

wv nwnunn
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REQUEST FOR PRICING - ATTACHMENT 4 ADDENDUM #1

30| GRADE 11 CHEMISTRY B TEACHER PRODUCTS AND SERVICES

SUPPLIES AND EQUIPMENT $ - s =
ONLINE ACCESS $ - |s -
PRINTED MATERIALS (I.E. TEACHER GUIDES) | $ - s =
ASSESSMENTS $ - |s -
PROFESSIONAL DEVELOPMENT $ - s =
OTHER (SPECIFY) $ - |s -
[TOTAL $ - |8 -
30/ GRADE 11 CHEMISTRY B CLASSROOM PRODUCTS AND SERVICES
SUPPLIES AND EQUIPMENT $ - |s -
PRINTED MATERIALS (I.E. READERS) $ - |s -
MATERIALS IN MULTIPLE LANGUAGES (LIST) | $ - |s -
OTHER (SPECIFY) $ - | -
TOTAL S - |s >
$ 7,750.00
BARCODING OF TEACHER AND STUDENT MATERIALS FOR MAIN ADOPTION| $ -
ESTIMATED PROCESSING/HANDLING CHARGES IF ANY TO MEET DISTRICT "PER SCHOOL"
PACKAGING, LABELING, PALLETIZING REQUIREMENTS s )
ESTIMATED FREIGHT CHARGES, IF ANY| $ -
SALES TAX: 10.1% NOMINAL| $ -
TOTAL FOB SSD#1 SEATTLE WAREHOUSE FOR YEAR 1 OF ADOPTION $ 5

TOTAL COST FOR YEAR 1 OF ADOPTION S 7,750.00
TOTAL COST FOR YEAR 2 OF ADOPTION S 7,650.00
TOTAL COST FOR YEAR 3 OF ADOPTION S 7,650.00
TOTAL COST FOR YEAR 4 OF ADOPTION S 7,650.00
TOTAL COST FOR YEAR 5 OF ADOPTION S 7,650.00
TOTAL COST FOR YEAR 6 OF ADOPTION S 7,650.00
TOTAL COST FOR YEAR 7 OF ADOPTION S 7,650.00
TOTAL COST FOR YEAR 8 OF ADOPTION S 7,650.00
TOTAL COST FOR YEAR 9 OF ADOPTION S 7,650.00
TOTAL YEARS 1-9 S 68,950.00
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Attachment A2: BIO B Proposal

Proposal Overview and Revisions

Due to the fact that the BIO B program was developed by District teachers in collaboration with
university partners, there was no formal entity that responded to Seattle Public School’s Request
for Proposal (RFP). The BIO B program is a free and open educational resource, constantly
improved by educators and university partners. As such, the only foreseeable financial costs to
the District for an Adoption are related to professional development and ADA compliance.



Attachment A3: CHEM A Proposal

Proposal Overview and Revisions

Due to the fact that the CHEM A program was developed by District teachers in collaboration
with university partners, there was no formal entity that responded to Seattle Public School’s
Request for Proposal (RFP). The CHEM A program is a free and open educational resource,
constantly improved by educators and university partners. As such, the only foreseeable
financial costs to the District for an Adoption are related to professional development and ADA
compliance.



Attachment A4: PEER Proposal

Proposal Overview and Revisions

In response to Seattle Public School’s Request for Proposal (RFP) Steps 1 and 2, the University
of Colorado Boulder, the publisher of PEER, submitted the proposal on the following pages.
The proposal included costs for student and teacher access to online content and tools, student
textbooks, and teacher guides, over the course of nine years. The only financial costs of the
program are the student and teacher guides, purchased up front, and professional development.

Following the recommendation to purchase PEER, Seattle Public Schools’ Purchasing Office
will request a third round of pricing options from the University of Colorado Boulder.

Partial Report - Full Report available upon request.
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Responses to Vendor/Publisher Questionnaire

1. LIFE/DURATION OF ADOPTION

a. Will prices for tangible, online, e-book, or any other quoted/delivered
materials/services be held for nine years through the life of the adoption?

No, PEER Physics is unable to offer prices that can be held for nine years through the
life of the adoption.

b. If “No”, please advise price escalation estimate/strategy.

PEER Physics rates will take into account inflationary increase for existing tangible,
online, e-book, or any other quoted/delivered materials/services by no more than
3% annually.

c. [Re: technology advances] Will you provide future/advanced versions of
products/services within the initial price offer?

PEER Physics will launch a new digital content on the VitalSource platform (see
Appendix A, Section B) during Spring 2019. Through this type of platform,
participating districts and sites who purchase digital licenses will gain access to
digital Student Guides and Teacher’s Guides (e-books) that can be accessed on
different devices (including phones, tablets, and computers) with or without access
to the internet. This platform will provide note-taking and highlighting tools and a
read-aloud function. The e-books will be updated periodically and costs for 9-year
licenses are provided in the Request for Estimated Pricing (see Tab 2). We project
that future versions will also provide unique interactive opportunities for students
and teachers. Districts that purchase digital licensing will gain access to future
versions of the virtual Student Guides, Teacher’s Guides and interactive features
during the licensing period.

PEER Physics is committed to providing student and teacher resources that are
responsive to the needs of teachers and students in a wide range of high school
settings. While we anticipate that the printed Student Guides will only undergo
minor changes, we do predict that the resources provided on the PEER Physics
Teacher Resources website will continue to develop and expand. All participating
PEER Physics instructors will have access to these materials on the teacher
resources website and will therefore be provided with future/advanced versions of
all products provided within this site.

For example, throughout the 2018-19 school year, teachers are gaining access to
experimental videos as they become available. In an inquiry-based learning
environment, one of the challenges teachers face is how to support students who
miss the Collecting and Interpreting Evidence component of the learning cycle. These
short video clips provide teachers with a way of supporting absent students or

© 2018 PEER RFP09808 — Page 1



APEER

providing extra support for students who did not observe the phenomenon. They
also provide teachers with support in implementing experiments that may be
challenging to conduct (i.e. electrostatics experiments in humid Seattle).

Future resources may include the following: additional anchoring phenomena (to
allow teachers to select from a menu of phenomena, each which may be interwoven
into the storyline developed throughout the chapter), extensions and teaching tools
submitted by PEER Physics teachers and vetted by a committee of experienced
PEER Physics teachers and facilitators, and other supports, including Scientists’
Ideas readings in Spanish and in a lower Lexile level.

d. In addition to first year adoption materials/services cost, please advise any
ongoing/future years costs associated with your offering.

Ongoing Professional Development: Other than costs mentioned elsewhere in
this questionnaire, there are additional costs associated with providing ongoing
professional development in years 2-9 (see Explanation of Costs in Tab 2). To
ensure that teachers receive sustained support, PD sessions are scheduled
throughout each school year and continue for 3-5 years. The PD is flexible and
customizable to meet the needs of the teachers in order to build capacity in teacher
leaders to sustain the teacher community and implementation of PEER Physics. For
more information about the PEER Physics PD program, see Appendix B, Section D of
this RFP response.

e. Are there “consumables” that should be replaced over the course of the
adoption?

A list of materials can be found in Appendix A, Section C. These materials are
relatively minor and consist of items like balloons, cellophane tape, and aluminum
pie tins.

f. Are there technology access fees that will apply to future years?

Digital Licensing: If the 9-year digital license is purchased, there will be no
additional costs associated with e-books (see Tab 2). Should the District decide to
purchase future releases of print versions of the Student Guides or Teacher’s Guides,
they will receive a discounted rate.

2. TECHNOLOGY

a. With technology constantly changing, please provide a brief description of
current applications and those planned for implementation over the next
couple years.

Current Technology Applications: The PEER Physics Teacher Resources website
(https://physicsthroughevidence.org/ - accessed by logging in) contains
downloadable PDF files for anchoring phenomena, 3D assessments, handouts, and
protocols, as well as downloadable Word files for customizable lined documents and
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additional assessment questions. Teachers can also access links to PhET simulations
and other visualizations (as described below), and other resources. The following
list outlines resources that are currently included on the PEER Physics Teacher
Resources website:

Anchoring Phenomena and Storylines (Word and PDF) PEER Physics
uses storylines, anchoring phenomena, and a learning cycle approach to
address the NGSS Performance Expectations. Three-dimensional
assessments, engineering design challenges, authentic assessments, and
pre/post content assessments are included for each chapter. Anchoring
phenomena are included separately with each chapter and integrate easily
with each chapter’s storyline. There are several reasons that the anchoring
phenomena are separate from the highly researched storylines (which focus
on development of cross-cutting concepts, core concepts, and science and
engineering practices). First, teachers are authors and experts in their own
right, and generally need to personalize any instructional materials. The
anchoring phenomena are included to provide choices for teachers as they
make decisions how to address their specific population of students, given
their knowledge of their students and their own interests and strengths.
Second, there are regional and other population differences throughout a
district, state, and nation. In order to adapt to these differences, the storyline
cannot depend too heavily on any specific anchoring phenomena since the
purpose of the anchoring phenomena is to capture the attention of the
specific students in one’s class, given their interests and backgrounds. Thus,
we provide socially and/or timely, relevant phenomena with associated
assessments that run throughout the storyline, but could be changed and
modified with the performance expectations still being solidly addressed
through the storylines. As we move forward, we expect that we will provide a
library of anchoring phenomena that integrate seamlessly with the storyline
of each chapter.

Summarizing Questions (PDF): Summarizing Questions guide students in
generating claims from their evidence. SQs may be completed individually or
in groups. The summarizing questions are not a summative assessment; they
are carefully developed questions to help students process the evidence they
collected.

Scientists’ Ideas Readings (PDF and MP3 Audio):

o Readings: Throughout the learning cycle, students are guided toward
developing generalizable scientific principles from multiple
experiments. These principles are formalized at the end of each
activity through Scientists’ Ideas readings, which are made available
to students after they have generated their own final ideas. After
students collect and interpret evidence in the laboratory activities and
come to consensus as a learning community, they read about scientific
representations, terminology, and other formalisms that they could
not generate on their own. Scientists’ Ideas generally map directly to

© 2018 PEER
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the ideas that students have generated on their own through the
process of experimenting, making claims, and building consensus.

o Audio Recordings: Audio recordings of the Scientists’ Ideas readings
are provided in downloadable MP3 files. Students may benefit from
following along with the text as they listen to the audio recording.

Lined documents in two different formats (Word): These editable
documents are designed to accompany the Collecting Interpreting Evidence
component of the PEER Physics learning cycle. One version is provided with
space for students to record their responses to all questions within
experiments. A second version is provided with space for students to record
responses to only the starred questions (some teachers find it more efficient
to have students discuss all questions but only write answers to the starred
questions). Additionally, the lined documents include the necessary graph
axes and graphic organizers such as tables. While instructors may choose not
to use these resources (especially when using laboratory notebooks or digital
recording), teachers can use these resources to support students with
learning how to record their findings. Some instructors find it helpful to add
in sentence starters within these documents for their linguistically diverse
students or learners who could benefit from these scaffolds.

Simulations and Visualizations: Most of the simulations utilized in PEER
Physics are from the PhET collection. These simulations and visualizations
are included on the experimental materials lists within the Student Guides,
when appropriate.

Slow Motion Videos: Slow motion videos help students observe phenomena
that are difficult to see in real time. These videos are included on the
experimental materials lists within the Student Guides, when appropriate.
Implementation of these videos vary; teachers may find it useful to show the
video to the entire class or to provide students with a link to the video.

Videos of Experiments: When students are absent, they may miss the
opportunity to collect evidence first hand. Using the videos provided,
students can catch up by watching the videos of data being collected in order
to make observations and respond to the questions in the experiment. These
videos are also helpful in instances when instructors need to efficiently
demonstrate an experimental phenomenon or point out nuanced
observations to students.

Mathematical Model Building: The PEER Physics Teacher Resource
website includes scaffolds for the mathematical model building activities,
such as fill-in-the blank questions (at the beginning of the practice problems)
and challenge problems that can serve as an extension for students who are
more comfortable with mathematical reasoning. Keys are also provided for
teachers.

© 2018 PEER
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Technology Plans for Upcoming Years:

Digital Platform for Student Materials: PEER Physics plans to launch
digital licensing using VitalSource (or similar platform) during Spring 2019.
This will provide Student and Teacher’s Guides that can be accessed on
different devices (including phones, tablets, and computers), with or without
access to the internet. Students and teachers will gain access to tools that
offer access offline, personal annotation, shared annotation, collaborative
planning, and integration with Schoology and Clever. We project that future
versions will also provide additional interactive features. For more
information on the benefits of the VitalSource platform, see Appendix A,
Section B.

Teacher Resources Web-Based Materials: Planned updates to the PEER
Physics Teacher Resources website with anticipated release dates are
outlined in the list below. Please note that this list is likely not
comprehensive, as new types of resources are consistently being proposed
by practicing PEER Physics teachers and considered by the PEER Physics
Team. The PEER Physics program is devoted to providing resources that are
responsive to teacher and district needs. We welcome ideas about
supplementary resources that can enhance PEER Physics implementation for
different student populations.

o Scientists’ Ideas readings in Spanish (release Summer 2019)
o Scientists’ Ideas readings in a lower Lexile Level (release 2019-20
school year)
o Experimental videos (with optional audio and written explanations)
= These videos are currently posted for Chapter C.
= Videos for Chapters M and E will be released by Dec. 2019.
= Videos for Chapters F, G, and W will be released by Feb. 2019.
= Optional audio and written explanations will be released by
Summer 2019).
o Updated resources for implementing anchoring phenomena and
three-dimensional assessments (release ongoing)
o Additional Engineering Design Challenges (release ongoing)
PhET simulations (see “PhET Simulations” below)
o Extensions and teaching tools submitted by PEER Physics teachers
and vetted by a committee of experienced PEER Physics teachers and
facilitators (release 2020).

O

PhET Simulations: The PhET project is currently in the process of
converting Java based simulations to HTML5. As these updates become
available, the links to the simulations provided on the Teacher Resources
website will be updated.

Single-source sign on with ADFS: PEER Physics plans to add single source
sign on with ADFS within the upcoming year.
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b. Will staff and students be provided with unlimited access and capability to
download and print electronic versions of all offered “hard copy” instruction
materials?

Partnering PEER Physics teachers will have unlimited access and capability to
download and print electronic versions of all of the instructional materials offered
on the PEER Physics Teacher Resources website.

Per the PEER Physics copyright policy associated with the University of Colorado
Boulder, hard copies of the Student and Teacher’s Guides are not offered as
electronic files and may not be reproduced. Alternatively, districts may purchase
digital licenses to access the Student and Teacher’s Guides on a digital platform that
will allow access with or without internet access on a variety of devices.

c. Are there any hard or soft costs associated with unlimited access or printing
rights?

Unlimited access to the PEER Physics Teacher Resources website is included when
districts purchase the PEER Physics curricular materials and professional
development. Costs associated with accessing this website are incorporated into the
existing package. SPS will not have additional charges for access to the teacher
resources website.

d. Please indicate your firm’s ability to supply any of the requested menus of title
in audio, e-book, or similar format.

Currently teachers are provided with access to audio files for the Scientists’ Ideas
readings (posted on the PEER Teacher Resources website). All Student and
Teacher’s Guides will be available as e-books on the VitalSource platform by January
2019 and will be available for use during the field test.

e. Please advise any costs associated with supplying audio, e-book, etc.

Digital materials, including audio MP3 files and e-books on the VitalSource platform,
will run on smartphones, tablets, and computers. Therefore, additional costs
associated with using the digital materials may include a class set of such devices.
Audio for Scientists’ Ideas readings is included on the teacher resources website for
no extra costs. Costs for 9-year digital licenses are provided in the Request for
Estimated Pricing (see Tab 2).

f. Please advise availability/compatibility with current common educational
technology/LMS standards... Specifically, does your product currently support
integration with Schoology without more than basic configuration.

By January 2019, all PEER Physics Student Guides and Teacher’s Guides will be
available on the VitalSource platform. VitalSource seamlessly integrates with
Schoology.
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g. The District strongly prefers a site-based license model. Does your firm, as
part of this RFP response, offer site-based licensing?

Multiple licensing configurations can be used to access the e-books, including site-
based licensing. The pricing for a 9-year digital license to access PEER Physics
Student Guide e-books are included on the request for Estimated Pricing (see Tab
2). Note that the Teacher’s Guide e-books are included at no additional cost.

h. The District requires single sign on with ADFS. Does your firm offer ADFS as
part of this RFP response?

Currently teachers access the PEER Physics Teacher Resources website by signing in
using the Google platform. The PEER Physics program does not currently offer
single sign on with ADFS but is working toward this functionality to be available in
Spring 2019.

i. The District requires rostering capability as part of this product (prefers
Clever platform). Does your firm offer, as part of this RFP response, either
Clever or verified One Roster support?

By January 2019, all PEER Physics Student Guides and Teacher’s Guides will be
available on the VitalSource platform. VitalSource seamlessly integrates with Clever.

3. HARDCOVER VS SOFTCOVER CURRICULUM MATERIALS

a. District prefers “hardcover” versions of teacher guides and student books. If
you desire to offer softcover pricing in addition to hardcover pricing, please
clearly indicate on the attached Request for Quotation form.

The PEER Physics printed materials consist of a Student Guide for each chapter.
Student Guides guide students through the Collecting and Interpreting Evidence
process. While we are able to meet the SPS request to print these laboratory
manuals with hardcovers and spine binding, we recommend soft cover and spiral
binding. Not only is this a more cost-effective method, but we have found that the
Student Guides are more easily accessed and used by students in this format. Also,
hard covers will require that all chapters be bound together. We have found it much
easier for students and teachers to work with one chapter at a time. The Request for
Estimated Pricing (see Tab 2) indicates pricing for spiral bound books. There is an
additional fee of $10/book for hardbound books, as indicated on the Request for
Estimated Pricing.

Please note that hardcover printing will require outsourcing the printing (we
currently utilize in-house printing through the University of Colorado Boulder). This
will result in us being unable to meet the request to pre-label the student and
teacher materials before they are shipped. This is addressed further in question 6a.
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4. ADOPTION MATERIALS DELIVERY SCHEDULE

a. If the district places an order with your firm by the end of May 2019, are there
any materials (tangible, web-based, or otherwise) that would not arrive at the
district by the end of July 2019?

[f Seattle Public Schools places and order with PEER Physics by May 2019, all
Student Guides and Teacher’s Guides will be delivered by the end of July 2019.
Access to web-based teacher resources will also be provided at this time, given that
Seattle Public Schools provide PEER Physics with a list of participating teachers
names and Google-based email addresses.

Please note that Seattle Public Schools will need to order any laboratory materials
that they do not already have (see Tab 2 and Appendix A, Section C). Most schools
already possess most of the items used in PEER Physics, though there will be a few
things that will need to be purchased. PEER Physics offers lists of recommended
materials that are necessary to facilitate PEER Physics activities. However, due to
the unique materials needs and the diversity of vendors, districts (or schools) are
responsible for conducting inventories of current materials and placing orders for
any needed materials. PEER Physics is not responsible for the timing of the order or
delivery of these materials.

b. Please list any items that would not be available by the end of July 2019.

None

5. TRAINING
a. Please provide a brief narrative of your training program.

Professional development is a cornerstone of the PEER Physics Suite. PEER Physics
professional development involves cultivating a community of PEER Physics
teachers that meets for several years to hone their practice for their specific
contexts. Targeted professional development materials are intended for practice-
based reflection/planning and building theoretical and philosophical underpinnings.

This professional development community engages in-person and through video
conferencing over several years as teachers become aware of their personal
challenges and strengths in NGSS-style instruction. In addition to engaging in rich
discussions and collaborative problem-solving, teachers also work through several
structured experiences intended to immerse them in inducing principles from data
and arguing from evidence in a classroom environment. In PEER Physics PD,
teachers also engage in intellectual discussions about various aspects of NGSS-style
instruction, such as transferring epistemic agency to students, engaging students in
consensus discussions, and helping students transition from scientific
argumentation with respect to specific experimental results to establishing more
generalizable physics principles from multiple experiments. These professional
development communities meet multiple times each year and collaborate through
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online discussions. Teachers have reported that they greatly enjoy and value these
meetings and come away feeling like they both learned and contributed much.

PEER Physics recommends a partnership that includes three to five years of
professional development facilitated by a PEER Physics Facilitator (see response to
Question 5b below for further details). After the initial PEER Physics Institute (2-3
days during the summer prior to the first year of implementation), these
professional development sessions may be conducted either in person (we will send
PEER Physics Facilitators to Seattle) or virtually. The virtual PD allows teachers to
gather locally and PEER Physics Facilitators will utilize the Zoom virtual meeting
platform in a unique way that allows the facilitator to interact with small groups and
the whole group. The number of hours of virtual PD will be negotiated. There are
also facilitator trainings provided virtually that allow select teachers from partner
districts to learn how to facilitate PEER Physics PD for teachers in their district.
Here are some reflections from teachers who participated in our PD offerings:

e “lappreciated that you could work at each table as we worked -- popping in
like you would if you were here. [ appreciated that you treated your presence
like you were here physically, not getting distracted by the distance.” (virtual
participant)

e “lappreciate this method of teaching. I find it more equitable and engaging.”

e “This is wonderful, what the PEER Physics group is doing is amazing and
truly can change the way society and future generations view science and are
involved in science.”

e “Thank you! Your workshops are always engaging, informative, and useful!”

e “This reinforces many things I do in my classroom and reminds me to be
intentional about the focus on evidence. I like the phrase about shifting from
teacher-based to evidence-based learning.”

The PEER Physics PD includes opportunities for teachers to build a teaching
repertoire for enacting cutting edge, three-dimensional learning environments.
Customize the PD that best fits the needs of your teachers and goals of your project
using the menu of options (see Appendix B, Section D). Implementation of PEER
Physics is most successful when:

o The PD experiences are strategically spread out over the course of the school
year in order to cultivate a cycle of learning, implementing, reflecting, and
refining.

e Teachers are encouraged to collaborate with each other and try out
pedagogical approaches experienced in the PD between visits.

e The partnership with PEER Physics extends for 3-5 years in order to affect
systemic change. The goal is to develop sustainable structures that foster
teacher growth in their instructional practices and invite new PEER Physics
teachers into this learning community.
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Explanation of the recommended PD for the Seattle Public School adoption
(pricing provided in the Request for Estimated Pricing in Tab 2):

e Year 1 adoption includes a required 2-day PEER Physics Institute onsite in
SPS for teachers to become grounded in the pedagogical underpinnings of the
PEER Physics Learning Cycle and curricular resources. It also includes
ongoing PD to help establish a learning community that continues the work
of making pedagogical shifts and assessing student understanding.

e Years 2-5 include onsite PD and ongoing PD to help teachers deepen their
instructional practice and explore problems of practice. During this
timeframe, it is recommended to train a few teachers in the district to
become PEER Physics Facilitators and/or PEER Physics lab hosts. Developing
these teacher leaders builds sustainable structures within the district to help
manage new teacher hires, turnover, and ongoing teacher communities
within schools and the district.

b. Please advise if any training will not occur by the deadline/time specified on
the Attachment 1, page 2.

While PEER Physics provides professional development prior to teachers beginning
implementation, it is essential for teachers to engage in ongoing PD throughout the
first 3-5 years. The design and maintenance of learning environments in which
students cohesively engage in three dimensions of science to induce scientific
principles requires fluency in scientific knowledge building, content expertise, and
disciplinary-specific instructional techniques (NRC, 2012; Penuel, Harris &
Debarger, 2015). Building these skills takes time. Even though most science teachers
have strong expertise in their content area, and in some cases also in laboratory
experience, neither their science or education courses have prepared them for the
awesome task of implementing 3-dimensional learning environments. In our many
years of working with teachers, and as teachers ourselves, we have found that more
than one year of professional development is needed to fine-tune the skills needed
to provide a learning environment in which students induce principles from
evidence, come to consensus on the main principles that explain the data, and
establish appropriate connections with mathematics (both conceptually and
algorithmically). To meet this need and ensure that teachers have the opportunity to
reflect and refine their practice, PEER Physics recommends a partnership that
includes three to five years of targeted professional development facilitated by a
specially trained PEER Physics Facilitator. For more information about the PEER
Physics PD program, see Appendix B, Section D. Below is an outline of the
recommended PD schedule for years 1-9.

e Recommended year 1 PD schedule:
o Summer 2019: 2-3 full days
o Fall 2019: 1 full day (or two Y2 days)
o Spring 2020: 1 full day (or two %2 days)
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e Recommended year 2 PD schedule:
o Summer 2020: 2 full days onsite
o Fall 2020: 1 full day (or two Y2 days)
o Spring 2021: 1 full day (or two %2 days)

¢ Recommended year 3 PD schedule:
o Summer 2021: 2 full days
o Fall 2021: 1 full day (or two Y2 days)
o Spring 2022: 1 full day (or two %2 days)

¢ Recommended facilitator trainings during years 2-3:
o 16 hours of facilitator trainings
o Co-facilitation (including planning, implementing and reflecting) with
a Certified PEER Physics Facilitator.
o Trained district facilitators lead PD for teachers new to teaching PEER
Physics (ongoing)
o Ongoing facilitator support and collaboration

6. ORDER PROCESSING, SHIPMENT PREPARATION AND LOGISTICS

a. Our district requires special packaging, labeling, palletizing, and
documentation on a per-school basis. Can publisher/vendor provide this level
of service?

Packaging, labeling, palletizing, and documentation on a per-school basis can be
provided with the purchase of soft-cover spiral bound Student and Teacher’s
Guides. If hardcover books are purchased, we will be unable to issue unique barcode
labels for each book prior to shipping. In this case, PEER Physics can send printed
labels separately to be adhered by SPS personnel or a PEER Physics representative
can travel to Seattle to assist with the labeling.

b. Please advise if there are any additional costs for the above special per-school
packaging beyond prices quoted for adoption/implementation materials.

The costs provided in the Request for Estimated Pricing (see Tab 2) do not include
shipping. Standard shipping rates will apply for palletized shipping. Shipping costs
will be paid by SPS.

Additional costs include the costs for shipping/packaging laboratory materials that
the district does not already possess (as described in the response to Question 4a).
PEER Physics offers lists of materials needed for each chapter, which include
suggested vendors and pricing (see Appendix A). In most cases, schools already
possess many of the materials and equipment (e.g. motion detectors) listed.
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c. Referring to Attachment 7, Barcode information, please confirm that you can
deliver barcoded materials according to District specifications.

Barcoding materials can be provided with the purchase of soft-cover spiral bound
Student and Teacher’s Guides according to District specifications (see response to
Question 6a for further information). To meet the barcode requirement outlined in
Attachment 7 of SPS RFP09808, PEER Physics will purchase sequentially numbered
barcode labels from DestinyExpress

(https://www.destinyexpress.com/product barcodes.cfm?type=rolls). According to
DestinyExpress, these barcodes are compatible with the Follet Textbook Manager
Program and meet the fourteen character specifications outlined in Attachment 7 of
SPS RFP09808. PEER Physics will adhere the labels after printing is completed using
protectors from DEMCO, meeting the specifications requested by SPS.

Attachment 7 of SPS RFP09808 requests that a barcode sample is provided to
ensure it is compatible with the Follet Textbook Manager Program. PEER Physics
will purchase the barcodes when the partnership becomes finalized. At this time, we
are able to offer a screenshot and terminology provided on the DestinyExpress
website that indicates compatibility. Please note that the sample barcode from the
screenshot below shows a check digit. We recognize that SPS does not use a check
digit; barcodes ordered will adhere to the barcode symbology outlined in
Attachment 7 of SPS RFP09808.

Note that PEER Physics is willing to negotiate other barcoding options with SPS, if
the plan outlined in this RFP is not desired.

Barcode Labels

S 1234 wocC 3z &

Type indicator ‘ Check digit

Location code Item Number

Follett laminated barcodes are of exceptional quality. These barcode labels are made
from long-lasting polypropylene material with a clear protective layer for maximum
durability. In addition they have an acid free archival adhesive backing that allows for
easy repositioning initially that ultimately cures and bonds to the surface material. In
addition these labels meet or exceed all AIM* standards for strength, adhesion,
heat/cold, fading, opacity, durability and wear. In addition they have been given the
highest ANSI* Grade A rating.

*AIM - Association for Automatic Identification & Mobility Image Durability Guidelines
ANSI - American National Standards Institute
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7. WARRANTY/GUARANTEE

The University does not guarantee specific results. PEER Physics will provide
deliverables as detailed in our response to the RFP.

TERMS AND CONDITIONS

As noted in the exceptions letter included in Appendix A, Section A, the University’s
longstanding position is that contracts for our faculty should include provisions
customary to a public, nonprofit, research institution of higher education. We
address here two of the Seattle Public Schools Standard Terms and Conditions that
we will need to negotiate should an award be made.

e Article 10: The Vendor agrees to protect the Seattle School District No. 1
against all claims for patent or franchise infringement arising from the
purchase, installation, or use of the material ordered on this contract, and to
assume all expense and damage arising for such claims.

o Allintellectual property developed by the University and provided
under this agreement is provided to Seattle Public Schools “as is.”

e Article 23: Governing Law: These Terms and Conditions shall be governed by
and construed in accordance with the laws of the State of Washington, without
regard to conflicts of laws rules.

o As an institution of the State of Colorado, the University of Colorado is
prohibited from accepting the laws of another state. We can agree to
make a reference to being governed by applicable federal, state, and
local law. Otherwise, the University can agree to remain silent
regarding governing law.

8. PLEASE ADVISE ANY EXTRA COSTS FOR PROVIDING GOODS/SERVICES
ACCORDING TO DISTRICT STANDARD TERMS AND CONDITIONS

There are no extra costs for providing goods/services according to District standard
terms and conditions beyond those mentioned elsewhere in this questionnaire.

9. PURCHASE TERMS/PAYMENTS

a. District standard payment terms are net 30 days. Please advise if you offer a
prompt payment discount for faster payments (yes/no and amount)

No
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10.PURCHASE/SALE OF ADOPTION MATERIALS

a. Does your sales approach work on a publisher direct-to-district basis or
through a book depository?

Direct-to-district basis
b. Please advise pros and cons of your approach.

Pros: We partner directly with districts on curricular materials and on related
professional development. It is important for us to build relationships with districts.
Additionally, we feel the need to be responsive to teacher and district feedback.

Cons: There is a possibility that we could decrease costs by adopting a book
depository, but this would not provide the flexibility necessary to meet teacher
needs.

c. Ifyour sales approach is through a depository, who takes contractual
responsibility that deliverables (offered prices and delivery commitments)
are met and on time?

N/A

d. With frequent sales and mergers of publishing companies being a concern for
the District, please confirm that any commercial arrangements your firm may
agree to with the district for this adoption will pass on to any future
management/ownership of your current company.

PEER Physics is a product of the University of Colorado Boulder. The University of
Colorado Boulder is a public institution that was founded in 1876 and is the flagship
institution in the state of Colorado. The University serves over 30,000 students each
year and employs almost 5,000 faculty and 4,500 staff. There is a low risk of the
University merging or being sold.
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11.ESTIMATED “PER STUDENT” COSTS FOR ADOPTION

a. Please advise your “per student” estimated first year cost for all combined
student, teacher, technology access, consumables, freight, and handling.

Per student estimated first year cost are given below (includes cost for field tests).

Year Physics A & B Physics A Physics B
(per student; 5500 total) (per student; 3000 total) (per student; 2500 total)
Year 1 $70.46 $71.93 $68.70

b. Please estimate those same costs on a “per student” basis for years 2 through

9 of the adoption period as well as separated by course.

Estimated ranges for per student cost given below. Actual cost will depend on the
customizable professional development package chosen.

Year Physics A & B Physics A Physics B
(per student; 5500 total) (per student; 3000 total) | (per student; 2500 total)
Year 2 $3.09 - $5.96 $2.89 - $5.47 $3.40 - $6.56
Year 3 $3.09 - $5.96 $2.89 - $5.47 $3.40 - $6.56
Year 4 $3.09 - $5.96 $2.89 - $5.47 $3.40 - $6.56
Year 5 $3.09 - $5.96 $2.89 - $5.47 $3.40 - $6.56
Year 6 $0 - $5.96 $0 - $5.47 $0 - $6.56
Year 7 $0 - $5.96 $0 - $5.47 $0 - $6.56
Year 8 $0 - $5.96 $0 - $5.47 $0 - $6.56
Year 9 $0 - $5.96 $0 - $5.47 $0 - $6.56
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12.RISKS
a. Ifthere are any areas of commercial/educational risk to the District that
you are aware of and the District has not mentioned in our
communications thus far, please share a brief explanation and identify any
financial, or other, risks to the District.

Any lab experiment involves some limited risks (e.g. launching projectiles or
working with electricity). Our curriculum and Teacher’s Guides specify safety
precautions and strongly suggest that those precautions be followed. The
University can only advise and cannot be held liable to the acts of SPS personnel.
Otherwise, there are no known commercial, educational, or financial risks to the
District.

13.RIGHT TO REPRODUCE

a. The District requires that “rights to reproduce for instructional purposes”
be permitted at no additional cost to the District. This shall include as a
minimum, pdf files and blackline masters. Are these rights to reproduce
included in your firm’s year 1-9 pricing? Yes/No?

Yes. Partnering PEER Physics teachers will have unlimited access and capability
to download and print electronic versions of all of the instructional materials
offered on the PEER Physics Teacher Resources website.

Per the PEER Physics copyright policy associated with the University of Colorado
Boulder, hard copies of student and teacher manuals are not offered as
electronic files and may not be reproduced. Alternatively, districts may purchase
site licenses to access student and teacher manuals on a digital platform that will
allow access with or without internet access on a variety of devices.
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Explanation of Pricing

Below is important information pertaining to the pricing estimates provided in the
spreadsheet entitled Request for Estimated Pricing, RFP09808, High School Science (see
Tab 2, Section B).

Professional Development

Associated costs will be determined based on the desired outcomes of the partnership,
particularly in years 2-9. Onsite and virtual professional development options are available.
For long-distance partnerships, travel expenses for PEER Physics facilitators will be
reimbursed by SPS after these expenses are incurred. Cost ranges for years 2-9: The low
end of the price ranges corresponds to a combination of 2 days of onsite PD and 10 hours of
virtual PD sessions spread throughout the year. The upper end of the price range
corresponds to a combination of onsite and virtual PD sessions, virtual facilitator trainings,
and virtual coaching sessions. Other options and custom packages are available. For more
information about the PEER Physics PD program, see Appendix B, Section D and Question 5
in the Vendor Questionnaire.

Book to Student Ratio

The pricing spreadsheet (see Tab 2, Section B) provides pricing for class sets of 30 Student
Guides. This number of books per class offers flexibility for teachers implementing PEER
Physics.

The printed curricular resources from PEER Physics are unlike traditional textbooks. For
example, some components of the PEER Physics Learning Cycle are intended for students
to engage with independently, such as Initial Ideas or Mathematical Model Building Practice
Problems, prior to discussing in small groups. However, during the Collecting and
Interpreting Evidence component, students work collaboratively using one or two Student
Guides per group throughout the data collection process. PEER Physics teachers norm the
process of students reading laboratory questions aloud, discussing all group members’
ideas, and establishing a group consensus on the basis of shared evidence. This process is
enhanced when students are sharing student guides for the Collecting and Interpreting
Evidence process. Some of the resources during the laboratory component of the learning
cycle are necessary for each individual student - including handouts and lined documents
(an alternative to using a laboratory notebook, which is up to the discretion of the
instructor). These resources are provided on the teacher resources website.

Students will each need a copy of the Summarizing Questions (following the laboratory
activity) and the Scientists’ Ideas readings (which follow class consensus building at the end
of the learning cycle). These resources are provided on the teacher resources website for
instructors to either provide digital copies for students using a course website or platform
like Schoology or to provide print copies for students.
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Book Cover and Binding

The PEER Physics printed materials include Student Guides for each chapter, which guide
students through the process of developing science concepts and principles through
experimentation. While we are able to meet the SPS request to print these laboratory
manuals with hardcovers, we recommend soft cover spiral bound books for each chapter.
Not only is this a more cost-effective method, but we have found that the Student Guides
are more easily used by students in this format, as it allows for the books to lay flat on the
table. It is possible to have spiral bound (or hardcover) books that contain all chapters in
the course (e.g. Physics A could have all three chapters bound in one book or separate
books for each chapter). A benefit of getting all three chapters bound together is that the
spiral binding is somewhat stronger, however, a drawback is that the books will be handled
more frequently. Pricing provided in the Request for Estimated Pricing (see Tab 2, Section
B) is for spiral bound, soft cover books for each individual chapter. There is an additional
fee of $10/book for hardbound books, as indicated on the Request for Estimated Pricing.

Materials

While PEER Physics has already begun discussions with physics materials vendors to
compile materials kits for schools and districts, these kits will likely not be available until
the 2020-2021 school year. These kits will be customizable based on the specific needs of
the districts and schools.

Currently we offer detailed materials lists (see Appendix A, Section C). This allows
partnering schools to order the needed materials for their site, promoting schools to use
technology that is already integrated within their school (for example, utilizing iPads rather
than purchasing LabQuest2 Data Collection devices in instances where schools already
have access to these tablets). This approach also allows schools to utilize the physics
materials that are already within their departments, saving the district time and money.
Please refer to Appendix A for the detailed materials list, projected costs for each item and
a class set, and preferred vendors.
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RFP09808 STEP 1 9-12 SCIENCE
REQUEST FOR ESTIMATED PRICING - ATTACHMENT 4

REQUEST FOR ESTIMATED PRICING

PEER Physics
COMPANY Physics through Evidence:
NAME Empowerment through Reasoning

PRICING SHOULD INCLUDE STUDENT AND TEACHER MATERIALS.
ACTUAL POTENTIAL QUANTITIES MAY BE 75%-125% OF CURRENT ENROLLMENT ESTIMATES.

NAME OF REPRESENTATIVE
(INCLUDE CONTACT INFORMATION)

Shelly Belleau, Director of Curriculum
shelly.belleau@peerphysics.org
970-231-7567

QUANTITY TITLE DETAIL e e EXTENDED PRICING
TEACHER
3,000| GRADE 9 PHYSICS A STUDENT PRODUCTS AND SERVICES
ONLINE ACCESS $45.00 $135,000.00
STUDENT WORKBOOKS NA NA
MATERIALS IN MULTIPLE LANGUAGES (LIST) NA NA
OTHER (SPECIFY) NA NA
TOTAL $45.00 $135,000.00
30 | GRADE 9 PHYSICS A TEACHER PRODUCTS AND SERVICES
SUPPLIES AND EQUIPMENT NA NA
ONLINE ACCESS included included
PRINTED MATERIALS (I.E. TEACHER GUIDES)** $105.00 $3,150.00
ASSESSMENTS included included
PROFESSIONAL DEVELOPMENT $516.67 $15,500.00
OTHER (SPECIFY) NA NA
TOTAL* $621.67 $18,650.00
30 | GRADE 9 PHYSICS A CLASSROOM PRODUCTS AND SERVICES

SUPPLIES AND EQUIPMENT NA NA
PRINTED MATERIALS (I.E. READERS)** $18.00 $54,000.00
MATERIALS IN MULTIPLE LANGUAGES (LIST) NA NA
OTHER (SPECIFY) NA NA
TOTAL* $18.00 $54,000.00

QUANTITY TITLE DETAIL SRRSOl EXTENDED PRICING

TEACHER
PEER Physics RFP(09808 - Page 20
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2,250 | GRADE 9 CHEMISTRY A STUDENT PRODUCTS AND SERVICES

ONLINE ACCESS NA NA
STUDENT WORKBOOKS NA NA
MATERIALS IN MULTIPLE LANGUAGES (LIST) NA NA
OTHER (SPECIFY) NA NA
TOTAL NA NA

30 | GRADE 9 CHEMISTRY A TEACHER PRODUCTS AND SERVICES
SUPPLIES AND EQUIPMENT NA NA
ONLINE ACCESS NA NA
PRINTED MATERIALS (I.E. TEACHER GUIDES) NA NA
ASSESSMENTS NA NA
PROFESSIONAL DEVELOPMENT NA NA
OTHER (SPECIFY) NA NA
TOTAL NA NA

30 | GRADE 9 CHEMISTRY A CLASSROOM PRODUCTS AND SERVICES
SUPPLIES AND EQUIPMENT NA NA
PRINTED MATERIALS (I.E. READERS) NA NA
MATERIALS IN MULTIPLE LANGUAGES (LIST) NA NA
OTHER (SPECIFY) NA NA
TOTAL NA NA

QUANTITY TITLE DETAIL PRICE PER STUDENTOR EXTENDED PRICING
TEACHER
2,250|GRADE 9 BIOLOGY A STUDENT PRODUCTS AND SERVICES

ONLINE ACCESS NA NA
STUDENT WORKBOOKS NA NA
MATERIALS IN MULTIPLE LANGUAGES (LIST) NA NA
OTHER (SPECIFY) NA NA
TOTAL NA NA

30 I GRADE 9 BIOLOGY A TEACHER PRODUCTS AND SERVICES
SUPPLIES AND EQUIPMENT NA NA
ONLINE ACCESS NA NA
PRINTED MATERIALS (I.E. TEACHER GUIDES) NA NA
ASSESSMENTS NA NA
PROFESSIONAL DEVELOPMENT NA NA
OTHER (SPECIFY) NA NA
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