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Disappearing Careers (Past)

|dentify careers that have during your lifetime.




Disappearing Careers (Projected)

-28%

-19%
-13%

Austin, C. (2015, October). Top 10 disappearing jobs in America. Fortune. Retrieved from http://fortune.com/2015/10/14/disappearing-
jobs-america/
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Science and
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Crosscutting Concepts



Chicken Eggs

The students in Mrs. Barroli’s class were study-

ing how chickens develop from an egg. The stu-

dents put a dozen freshly laid, fertilized chicken l
eggs in an incubator. They wondered what would ‘
happen to the mass of an egg as the chick inside

developed. This is what the students thought:

Group A:  “We think an egg will gain mass. An
egg’s mass is more just before hatching than when the egg was laid.”

Group B: “We think an egg will lose mass. An egg’s mass is less just before hatching
than when the egg was laid.”

Group C: “We think the mass of an egg stays the same as the chick develops

inside.”

Which group do you most agree with? Explain your thinking.



The Mitten Problem

Sarah’s science class is investigating hear energy. They wonder what would happen

to the temperature reading on a ther-

mometer if they put the ther-

mometer inside a micten.

Sarah’s group obrained two |,
thermometers and a mirtten.
They put one thermometer
inside the mitten and the
other thermometer on the ta-
ble next to the mitten. An hour

later they compared the readings on

the two thermometers. The temperature in-

side the room remained the same during their experiment.

What do you think Sarah’s group will discover from their investigation? Circle the

response that best matches your thinking.



The Mitten Problem

What do you think Sarah’s group will discover from their investigation? Circle the

response that best martches your thinking,.

A The thermometer inside the mitten will have a lower temperature reading than the

thermometer on the table.

B The thermometer inside the mitten will have a higher temperature reading than

the thermometer on the table.

C Both thermometers will have the same temperature reading.

Describe your thinking. Provide an explanation for your answer.




PAGE KEELEY PROBES

PO science

/A PROBES

A Page Keeley Science Probe 1o uncover
student misconceptions is available

Formative assessment tool

Allows teachers to understand the knowledge or
preconceptions students bring to their learning

Informs pathways needed to build a bridge for
conceptual understanding of science

Found in Engage of every 5E lesson



Five Innovations for Teaching the Next
Generation Science Standards

1-Three Dimensional Learning

2-All three dimensions build coherent learning
progressions

3-Students engage with phenomena and design solutions

4-Engineering and the Nature of Science is integrated into
science

5-Science is connected to math and literacy



are the processes of

using to make sense
of the natural and designed
world, and

hold the disciplines together.

THE THREE DIMENSIONS
OF SCIENCE LEARNING
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Conceptual Shifts

Student performance
expectations
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Conceptual Shifts

Science concepts build
coherently from K-12

K-2 3-5 6-8 9-12




Practices
Handbook

jml

Table of Contents
Introduction Defining STEM

Practice 1 Asking questions (for science) and
defining problems (for engineering)

Practice 2 Developing and using models
Practice 3 Planning and carrying out investigations
Practice 4 Analyzing and interpreting data

Practice 5 Using mathematics and
computational thinking

Practice 6 Constructing explanations (for science)
and designing solutions (for engineering)

Practice 7 Engaging in argument from evidence

Practice 8 Obtaining, evaluating, and
communicating information




STEM Projects
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American-led Obninsk Nuclear Power Eleven percent of for this unif's
atomic bomb Plant, located in the former the world's 37 3.7, | activity.
attacks on the USSR, begins operating as electricity now

Japanese cities of the world's first nuclear comes from

Hiroshima and power plant to generate nuclear power.

Nagasaki bring electricity for a power grid. It

about the end of produces around 5

World War II. megawatts of electric power.



STEM Projects

* Do you see Crosscutting Concepts
embedded? (Themes)

* Which Science and Engineering Practices
(Skills/Behaviors) do you see?

* Are there any Disciplinary Core ldeas
(Content)? Which ones?



* Eight Practices
~ Asking questions and defining
problems

- Developing and using models

- Planning and carrying out
investigations

- Analyzing and interpreting data

- Using mathematics and
computational thinking

- Constructing Explanations and
Designing Solutions

- Engaging in argument from
evidence

- Obtaining, evaluating, and
communicating information

» Seven Cross—cu;ting ConEep'ts-

o Patterns

o Cause and effect

o Scale, proportion, and quantity
o Systems and system models

o Energy and matter: Flows,
cycles, and conservation

o Structure and function
o Stability and change

* Four Disciplinary Core |deas:

v Life Science,
v Physical Science

v Earth and Space Science
v Engineering




Disciplinary Core
Ideas
(Content)

Science and
Engineering Practices
(Skills)

Crosscutting Concepts
(Themes)




Talk About It




Project

Based

Learnin

SIAPPLYING .
PRACTICES  Local Ecosystem Dynamics

Once your group has optimized your solution, prepare a

Introduction

Think about a park or natural habitat (such as a lake or forest) found near your neighborhood
What type of ecosystem is i What types of organisms live there? The organisms that live in
this ecosystem depend on this environment to maintain a stable population size. This local
ecosystem provides habitat, food, and a place to hide from predators.

Maintaining a stable population of organisms in an ecosystem is a result of complex
interactions. This stability becomes difficult to maintain when the environment is
continuously disrupted or changed. What happens to the population size of these organisms
if they are unable to get what they need?

—



PBL (Project Based Learning)

* Do you see Crosscutting Concepts
embedded? (Themes)

* Which Science and Engineering Practices
(Skills/Behaviors) do you see?

* Are there any Disciplinary Core ldeas
(Content)? Which ones?



Disciplinary Core
Ideas
(Content)

Science and
Engineering Practices
(Skills)

Crosscutting Concepts
(Themes)




Talk About It




Skill
Lab

Classifying

Background

Classifying is the process of sorting objects
or events into groups based on their common
features. You may not think you use this skill,
but if you stack the books in your locker in a
certain order, you are classifying them. When
you classify, you are grouping objects
together for a specific reason.

The activities that you do every day can
also be classified. Some activities are learned,
and must develop through practice and expe-
rience. Other activities don’t need to be
learned, you are born with them. They are
innate behaviors. In this activity, vou will clas-
sify your daily activities as learned or innate.

Procedure

(1) Below is a list of 20 activities that you do
every day.

@MakeacopyofﬂxeaasslfyingBelmﬁms
table shown and classify each activity as
learned or innate.

(3) Put an X in the box that best describes
the type of activity.

blink yawn

walk get dressed
sneeze read

breathe write

talk brush your teeth
take a shower comb your hair
your heart beats | smile

Classifying Behaviors
Activity

Rhea Bald Eagle
flightless bird bird of prey
Great Blue Heron Pelican
wading bird water bird
Cardinal Kiwi
seed-eating bird flightless bird
Emu Dowry Woodpecker
fightless bird insect-eafing bird
Gold finch Blue Jay
seed-eating bird seed-eating bird
Wood duck Owl
water bird bird of prey
Nuthatch Robin
insect-eating bird insect-eating bird
Osprey Ostrich
bird of prey flightless bird
Practicing
"SKILL
@ Look at the Types of Birds
table above.
@ Describe ways you could
classify the birds.



Skill Lab

* Do you see Crosscutting Concepts
embedded? (Themes)

* Which Science and Engineering Practices
(Skills/Behaviors) do you see?

* Are there any Disciplinary Core ldeas
(Content)? Which ones?



Disciplinary Core
Ideas
(Content)

Science and
Engineering Practices
(Skills)

Crosscutting Concepts
(Themes)




Talk About It




EVERY OPENS WITH A

e Science often begins when someone
makes an observation about a situation or
an occurrence.

e Spark your students’ curiosity about the
world around them!

o Keep students “figuring out” rather than
“learning about”.



Phenomena

Page Keeley Science Probes

~ Chicken Eggs

Ihe students in Mrs. Bartoll's cdlass were study-
ing how chickens develop from an egg. The stu-
dents put a dozen freshly baid, fertilized chicken 4‘

eggs in an incubator. They wondered what would

happen to the mass of an egg as the chick inside
developed. This is what the students thought:

[0 SCIENCE
A PROBES

A Page Keeley Science Probe to uncover
student misconceptions is available

The Mitten Problem @'




Phenomena

Images with Guided Questions

Chapter 2

-~

Cell Structure \
and Function

THE

How'do the structures and
processes of a cell enable it

to:Survive?

You might think this unicellular organism looks like something owt of a
science-Niction movie, Although it looks scary, the hairlike structures in its
mouth énable the organsm Lo survive

* What do you think the hairlike structures do!
¢ How might the shape of the hairlike structures relate to their function?

* How do you think the structures and processes of a cell enable it to survive?
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Phenomena
ABC (") Launch Lab

What's in a cell? aﬂz

Most plants grow from seeds. A seed began as one coll, but
a mature plant can be made up of millions of cells. How
does a seed change and grow into a mature plant?

10 minutes

o Read and complete a lab safety form
€©) Use a toothpick to gently remove the thin outer covering
of a bean seed that has soaked overnight.

€ Open the seed with a plastic knife, and observe its
Inside with » magnifying lens. Draw the inside of the
seed in your Science Journal

o Gently remove the small, plantike embryo, and weigh It
on a balance. Record its mass in your Science Journal

o Gently pull 2 bean seedling from the soll. Rinse the soll from the roots. Weigh the seedling,
and record the mass

Think About This
1. How did the mass of the embryo and the bean seedling differ?

2. = Key Concept If a plant begins as one cell, where do all the cells come from?

-

-’




Assessment Performance
Expectations

» Tasks to evaluate Students’ Knowledge

» Each Performance Expectation is
correlated to an Applying Practices

activity written specifically for the
purpose






Performance Expectations
PBL

APPLYlNG NEXT GENERATION SCIENCE STANDARDS*

RACTICES
This project supports the following items in the Next
Generation Science Standards:

Performance Expectation:

IRIOGUCHOR HS-LS2-6 Evaluate the claims, evidence, and reason-

w}llr;]; ;l,);: E)? ep;a: ing that the complex interactions in ecosystems

this ecosystem d maintain relatively consistent numbers and types of
ecosystem provic Organisms in stable conditions, but changing condi-
Maintaining a sta tions may result in a new ecosystem. [Clarification
interactions. This Statement: Examples of changes in ecosystem condi-
continuously disi tions could include modest biological or physical

if they are unabl¢ changes, such as moderate hunting or a seasonal

flood; and extreme changes, such as volcanic eruption

or seaq level rise.]

hborhood.
\at live in
1s local

yrganisms



5E LESSON PLANS

e Ngage

e Xxplore

e xplain (vocabulary instruction happens here)
e laborate

e valuate

Not necessarily linear, sometimes you have to move
students back to explore for additional understanding.


https://www.youtube.com/watch?v=G4J4Am8vLrY

LB MIDDLESCHOOL SCIENCESERIES

Hill InteractiveSdencefor 212-Century Leamers

Education




