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Workshop Agenda:

Day 1

8:00-8:30

Registration and Breakfast

8:30-10:15

10:15-11:30

FPractice™

Session 2 - Formative and Summative Assessment

11:30-12:00

12:00-2:00

2:00-3:30

AsSessHent

Session 4 - Phenomenon Hunt

Day 2

8:30-10:00

and

Session 5 - Unit Planning, Storyline Development, Protocol Introduction

10:00-11:30

11:30-12:00

o
Session 6 @m Work Groups

12:00-12:30

12:30-3:30

Session n and Wrap-up
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Science and
Engineering

Practices

Defining
Obtaining, Problems

Evaluating, and |3
Communicating

Informationf”

Engaging in
Argument

vidence

Mathematics
Designi —[+]x]+
esigning

Solutions Computational
Thinking

Construct!ng
Explanations

Developing
and Using

Planning and
Carrying Out

Investigations

| Analyzing and

Interpreting

Data

Phenomenon

How Students

L earn




Engaging in

Argumeny

from Evidencgg

How does it work?

Under what conditions will it fail?

How can | replicate the phenomenon?

What is the cause of the phenomenon?

What is the energy source?

Will it ever stop?
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How does it work?

Under what conditions will it fail?

How can | replicate the phenomenon?

What is the cause of the phenowienon?

What is the energy source?

Will it ever stop?

Phenomenon
Practices

| How Students

L earn




How does it work?

| ﬁ er what conditions will it fail?
‘ ové can | replicate the phenomenon?
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What is the cause of the phenowienon?
What is the energy source?
Will it ever stop?
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Crosscutting PhencmenOn
| Practices
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Systems
System Models
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Research Question: 4\ does ink color affect plate adhesion?

Constraints
| plate

2 cups
Dry erase
Chemicals

Time




Research Question: |,y does ink color affect the ability to lift?



&RDesearch Question: (Your question)

Termes:
@ (Define all the terms)

Claim:
® (Answer the question)

Evidence:

®

Reasoning:

®

(Link the claim and
evidence with a
causal mechanism)

(Lab setup, observations
and measurements)

Explanation

Additional Questions:
®
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Workshop Agenda:

Day 1

8:00-8:30

Registration and Breakfast

8:30-10:15
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Session 2 - Formative and Summative Assessment

11:30-12:00

12:00-2:00
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Session 4 - Phenomenon Hunt

Day 2

8:30-10:00

and

Session 5 - Unit Planning, Storyline Development, Protocol Introduction

10:00-11:30

11:30-12:00

o
Session 6 @m Work Groups

12:00-12:30

12:30-3:30

Session n and Wrap-up
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as a whole and ways parts of cells contribute to the

function.




MS-LS1-2: Cell Parts and Function

Develop and use a model to describe the function of a cell
as a whole and ways parts of cells contribute to the

function.




MS-LS1-2: Cell Parts and Function

Develop and use a model to describe the function of a cell
as a whole and ways parts of cells contribute to the

function.

Science Practices Crosscutting Concepts

Developing and Using Models LS1.A: Structure and Function Structure and Function




MS-LS1-2: Cell Parts and Function

Develop and use a model function
parts

function.

Science Practices Crosscutting Concepts
Developing and Using Models LS1.A: Structure and Function Structure and Function




MS-LS1-2: Cell Parts and Function

Develop and use a model function
parts

function.

Clarification Statement: Emphasis is on the cell functioning as a whole system and the

primary role of identified parts of the cell, specifically the nucleus, chloroplasts, mitochondria,
cell membrane, and cell wall.
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Develop and use a model function
parts

function.

Clarification Statement: Emphasis is on the cell functioning as a whole system and the

primary role of identified parts of the cell, specifically the nucleus, chloroplasts, mitochondria,
cell membrane, and cell wall.

Assessment Boundary: Assessment of organelle structure/function relationships is limited to
the cell wall and cell membrane. Assessment of the function of the other organelles is limited

to their relationship to the whole cell. Assessment does not include the biochemical function
of cells or cell parts.
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MS-LS1-2: Cell Parts and Function

Develop and use a model to describe the function of a cell as a whole and
ways parts of cells contribute to the function.

Clarification Statement: Emphasis is on the cell functioning as a whole system and the primary role of identified

parts of the cell, specifically the nucleus, chloroplasts, mitochondria, cell membrane, and cell wall.

Assessment Boundary: Assessment of organelle structure/function relationships is limited to the cell wall and cell
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Components of the model

d

To make sense of a phenomenon, students develop a model in which they identify the parts (i.e.,
components; e.g., nucleus, chloroplasts, cell wall, mitochondria, cell membrane, the function of a cell
as a whole) of cells relevant for the given phenomenon.

Relationships

d

In the model, students describe the relationships between components, including:

. The particular functions of parts of cells in terms of their contributions to overall cellular
functions (e.g., chloroplasts’ involvement in photosynthesis and energy production,
mitochondria’s involvement in cellular respiration).

1. The structure of the cell membrane or cell wall and its relationship to the function of the
organelles and the whole cell.

Connections

d

Students use the model to describe a causal account for the phenomenon, including how different
parts of a cell contribute to how the cell functions as a whole, both separately and together with other
structures. Students include how components, separately and together, contribute to:

. Maintaining a cell’s internal processes, for which it needs energy.

. Maintaining the structure of the cell and controlling what enters and leaves the cell.

lii.  Functioning together as parts of a system that determines cellular function.

Students use the model to identify key differences between plant and animal cells based on
structure and function, including:

. Plant cells have a cell wall in addition to a cell membrane, whereas animal cells have only a
cell membrane. Plants use cell walls to provide structure to the plant.

. Plant cells contain organelles called chloroplasts, while animal cells do not. Chloroplasts allow
plants to make the food they need to live using photosynthesis.




MS-LS1-2: Cell Parts and Function

Develop and use a model to describe the function of a cell as a whole and
ways parts of cells contribute to the function.

Clarification Statement: Emphasis is on the cell functioning as a whole system and the primary role of identified

parts of the cell, specifically the nucleus, chloroplasts, mitochondria, cell membrane, and cell wall.

Assessment Boundary: Assessment of organelle structure/function relationships is limited to the cell wall and cell
membrane. Assessment of the function of the other organelles is limited to their relationship to the whole cell.
Assessment does not include the biochemical function of cells or cell parts.
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Modeling in K-2 builds on
prior experiences and
progresses to include using
and developing models (i.e.,
diagram, drawing, physical
replica, diorama,
dramatization, or storyboard)
that represent concrete

events or design solutions.

* Distinguish between a
model and the actual object,
process, and/or events the

model represents.

« Compare models to identify

common features and

Modeling in 3-5 builds on K-
2 experiences and
progresses to building and

revising simple models and

Modeling in 6-8 builds on K-
5 experiences and
progresses to developing,

using, and revising models

Modeling in 9-12 builds on
K-8 experiences and
progresses to using,

synthesizing, and developing

differences.

using models to represent to describe, test, and predict | m
events and design solutions. more abstract phenomena re
and design systems. Ve _
Students observe the shape Students learn different
* Identify limitations of ar N ' _
and stability of structures of materials have different
models. + Evaluate limitations of a né ' ; :
natural and designed objects | substructures, which can
model for a proposed object _ ‘
are related to their sometimes be observed; and
* Collaboratively develop or tool. * | :
function(s). substructures have shapes
and/or revise a model based lir
and parts that serve
on evidence that shows the * Develop or modify a model m _
functions.
relationships among — based on evidence - to pI
variables for frequent and match what happens if a m
regular occurring events. variable or component of a ot
system is changed. m
K-2 3-5 6-8 9-12

* Develop and

model to repr¢

All organisms have external
parts that they use to

perform daily functions.

Organisms have both
internal and external
macroscopic structures that
allow for growth, survival,

behavior, and reproduction..

All living things are made up
of cells. In organisms, cells
work together to form
tissues and organs that are
specialized for particular

body functions.

Systems of specialized cells
within organisms help
perform essential functions
of life. Any one system in an
organism is made up of
numerous parts. Feedback
mechanisms maintain an
organism’s internal
conditions within certain
limits and mediate

behaviors.

Students model complex

and microscopic structures
and systems and visualize
how their function depends
on the shapes, composition,
and relationships among its
parts. They analyze many
complex natural and
designed structures and
systems to determine how
they function. They design
structures to serve particular
functions by taking into
account properties of
different materials, and how
materials can be shaped and

used.

Students investigate
systems by examining the
properties of different
materials, the structures of
different components, and
their interconnections to
reveal the system'’s function
and/or solve a problem. They
infer the functions and
properties of natural and
designed objects and
systems from their overall
structure, the way their
components are shaped and
used, and the molecular
substructures of their various

materials.




Assessment
and Unit Design




Storyline

3D Design:

Building an NGSS Unit with
Learning Performances




Materials:

eachers

GSS 3-D Planning Cards
hart Paper or Whiteboards
Ime
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Step

Kindergarten

Life and the Environr
Weather and Climate

Pushes and Pulls

Grade 3

Ecosystem Change

Life Cycles and Trait:
Weather and Climate
Forces and Interactic

MS Life Science

Cells to Organismse

Matter and Energy in Life
Ecosystems

Natural Selection

Heredity, Growth, and Cevelopment

HS Life Science

Molecules tc Organisms
Inheritance and Variation
Matter and Energy in Life
Ecosystems

Natural Selection and Evolution

High School Comparison Matrix

Middle Schonl Comparison Matrix

MS Earth Space Science

Space Systems
History of Earth
Earth's Systems
Weather and Climate
Human Impacis

HS Earth Space Science

Space Systems
History of Eartnh
Earth's Systems
Weather and Climate
Human Sustainability

MS Physical Science

Matter: Structure and Properties
Chemical Reactinns

Forces and Interactions

Energy

Waves and Information

HS Physical Science

Matter: Structure and Propertics
Chemical Reactions

Forces and Interactions

Energy

Waves and Information

ldentify all standards
within the unit.

ysystems

n Life
Interactions
tars

d Properties




Build an
Anchor Chart

Conceptual model

Visual representation of concepts

For teachers - Not students

Step

4




Build an
Anchor Chart

Vocabulary

Plant cells
Animal cells ﬁ

Cell parts (structures)
- Nucleus .i

- Chloroplast

- Mitochondria Stru CtU re
- Cell membrane Fu nC'“On

- Cell wall

Cell function

Step

Develop and use a model to describe the function
Z the function. (Structure and Function)




Anchor Chart

)

\5+ruc+ure and F\ mneTinN

F’amls _;67‘23—

2
N
S °K
animals A/ |

£y
\\_/

parent ¢ oftspring -

N OFfspring




Anchor Chart

thewonderofscience.com

57LFUCJLULF6 and Fun n*\w‘

plants 2%

2
//3\/-/
animals A/ | N s

L 2,

—

Chemica | Reoctions =

parent ¢ offspring

:,\. \ ~“/
1 LA sprin
% Enauneermq l




| dentify 1-2

Enduring Understandings
Essential Questions

Step




Rename the Unit

to reflect the heart
of the learning

Step




Determine the Order
strategically

Don’t think
like a science
teacher Step




Review or Create

Exemplar
Assessments

Step




Introduction

Scientists have noticed a big change in the number of deer in Colorado. They have collected a lot of data
related to this change. In this task you will look for patterns in the data and 1dentify the possible causes for the
change in the number of deer in Colorado.

Figure 1: Change in Number of Deer in Colorado from 2005 to 2013
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Introduction

Scientists have noticed a big change in the number of deer in Colorado. They have collected a lot of data
related to this change. In this task you will look for patterns in the data and identify the possible causes for the
change in the number of deer in Colorado.
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1. Look at the data (information about the number of deer by year) on the graph.
» Describe what is happening to the deer population.
» Use numerical data from the graph to support your answer.
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» Use numerical data from the graph to support your answer.

2. List4 possible causes for the change in the number of deer in Colorado.
Explain how each cause might affect the deer population.
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» Describe what is happening to the deer population.
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Scientist measured the amount of rainfall each year and made the following graph.

» Look at the graph.

‘ ; ‘ Figure 3: Amounts of Two Types of Grasses in Colorado
» Use numerical data from the graph to describe any patterns you observe.

» Record your answer on the Question 3 table for Figure 2. Type of Grasses Year 2005 Year 2008 Year 2010 Year 2013
(square miles) (square miles) (square miles) | (square miles)
Cheatgrass 41,000 52,000 61,000 66,000
Figure 2: Yearly Rainfall in Colorado from 2003 - 2012 Sagebrush 185,000 140,000 110,000 100,000

Yearly Rainfall (cm) in Colorado fom 2003 - 2012

Scientists have evidence that:

o Deer can only eat a native grass called Sagebrush. Sagebrush has always grown in Colorado.
o Elk can eat Sagebrush and Cheatgrass. Cheatgrass was introduced to Colorado from Europe and is
an invasive species.

Amount of Rainfall (cm)

3. Look at each figure (table or graph) on the next four pages. Describe the patterns you see in the
data and predict a possible cause for the change in the deer population. Be sure to include
numerical data from the figure to support your answer.

Figures What patterns do you see? Make a prediction for a possible

cause for the change in deer population.

Figure 2: Yearly Rainfall

| Fioure 3* Amounts of J
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Performance Assessment

Short (<30 minutes)
End of lesson sequence
New phenomenon
Authentic situation
Three dimensional
Rigorous

Stanford | stanford NGSS Assessment Project



|dentify

performance Develop task

Developing

expectations and Using
Models

o

Structure
Function




Standard

Short (<30 minutes)
‘A unique invitational hook” End of lesson sequence

Phenomenon

New phenomenon

Authentic situation

Three dimensional
Rigorous

Stimulus

Data, model, graph, map, lab setup, text, etc.

Prompt

G| b | &

‘Point the way to the appropriate response”

Developing
and Using Structure

Models Function
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Stimulus

Data, model, graph, map, lab setup, text, etc.
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‘Point the way to the appropriate response”
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Brainstorm a list of

Phenomenon

Step
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Create 3-Dimensional

Learning
Performances

Step
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LP1: Students will ask questions about energy transfer within a particle’'s motion, thermal energy, |

LP2: Students will develop a model to demonstrate energy transfer and particle motion within a particles, motion, thermal energy, insulation
phenomenon.

Sub-Phenomenon: Feeling and Measuring materials in the school

LP3: Students will observe and analyze the temperature and feeling of an object/material and how it feels. (energy and matter)

Step




Add multiple

Learning
Experiences




Learning Experiences

Anchoring Phenomena: Particles, motion, thermal energy, insulation

 Eco-cooler ( WWW(/service leamning & thinking like an engineer)
« Collapsing train car
 Dipping Bird

« Global Warming (connection to weather unit)

ok

LP1: Students will ask questions about energy transfer within a particle's motion, thermal energy, insulation phenomenon.

« (Gather questions

« Sort/classify questions

 Prompt them toward asking energy transfer questions ("How is it possible for this massive train car to collapse with nothing crushing it?")
« Save questions for later reflection (notebooks or wonder wall)

LP2: Students will develop a model to demonstrate energy transfer and particle motion within a particles, motion, thermal energy, insulation
phenomenon.

* Individual modeling on whiteboards
« QGallery walk and edit own models
« Come up with a group or classroom consensus model, record in notebooks

Sub-Phenomenon: Feeling and Measuring materials in the school
LP3: Students will observe and analyze the temperature and feeling of an object/material and how it feels. (energy and matter)
* Touch and make qualitative descriptions about the temperature of objects around the school, indoors to eliminate variables.
» 1to 10 scale (1 is frozen, 10 is pulling your hand away because it's too hot)

e (o back to measure with IR Thermometers
 Graph and compare quantitative vs qualitative observations (should be a flat line)

Note: we are leaving this discrepant event unanswered to distinguish between human feel and actual temperature.
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Explanations 1n Science

The Claim, Evidence, and Reasoning
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LAB INVESTIGATIONS
for GRADES 6-8
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