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Classroom Connections
Field Experience with Scientists
Understanding Standards and Phenomena
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	· Restrooms / Evacuation Site / Escorted Badges 

Slide 1 5 minutes
Welcome to Exploring Climate Science With Virtual Reality(Georgia)
· Review Agenda
· Wear two Hats (label binder tabs)
· Adult Learner Hat
· Teacher Hat
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	Slides 2-4 10 to 12 minutes
Review the graphic of the importance for our future STEM Professionals of engaging in Teacher Scientist Partnerships
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	Slides 2-4 10 to 12 minutes
· Pass out Norms of Collaboration from Center for Adaptive Schools
· Read over the document
· identify one norm you will work on this week and share with a colleague

	Slide 4
	

	Slides 2-4 10 to 12 minutes
Review Collegial VS Congenial Teams and point out we strive to be collegial in order to move learning forward
· Skim  the document
· Discuss the notion of these two things 
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	Slides 5-9 15 to 20 minutes
· Hand out LRBs and Ribbons
· Hand out Unclassified LRBs
· Share slides of scientists and Frannie’s notebooks in the field.
· Think about the types of data and the level of detail you desire
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	Slides 5-9 15 to 20 minutes
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	Slides 5-9 15 to 20 minutes
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	Slides 5-9 15 to 20 minutes
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	Slides 5-9 15 to 20 minutes

Now time to work with Climate Scientists for the next day and a half.
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	Slide 10
Marker for Teacher Hat day 
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	Slides 11-17 30 minutes
· Hand out and examine all SEPs
· Show Bethany video and have participants identify the SEPs they see in the video
· Whole Group Share Out
· Make a claim about what you saw and provide evidence
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	Slides 11-17 30 minutes

Pass out SEPs  
Explain Matrices
Walk through the parts
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	Slides 11-17 30 minutes

Pass out SEPs  
Explain Matrices
Walk through the parts


	Slide 14
	

	Slides 11-17 30 minutes

Pass out SEPs  
Explain Matrices
Walk through the parts
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	Slides 11-17 30 minutes

Pass out SEPs  
Explain Matrices
Walk through the parts
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	Slides 11-17 30 minutes
Directions for them to jigsaw the 8 Science and Engineering Practices in teams of 8
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	Slides 11-17 30 minutes
AST Bethany’s class
https://ambitiousscienceteaching.org/high-school-series-%E2%80%A2-ecosystem-dynamics/#1479376606316-a25bc7d0-9145

Start at about 1:56 and go to 8:55 about 7 minutes
Pass out the recording sheet
Each take an SEP, make notes on recording sheet
read the general descriptor section of SEPs and then study the 9-12 column
Discuss what you saw on the video ...which SEPs, how strong, how integrated

	Slide 18
	

	Slides 18-23 20 25 minutes
· Hand out and examine all Crosscutting Concepts Matrix
· Talk through each part of the Matrix 
· Show How Whales Change Climate video
· Have people spot where they see CC connections that could be exploited
· Stand and share or Walk and Talk

	Slide 19
	

	Slides 18-23 25 minutes
· Hand out and examine all Crosscutting Concepts Matrix
· There are 7 Crosscutting concepts and a little general description is given for each
· Show How Whales Change Climate video
· Have people spot where they see CC connections that could be exploited
· Stand and share or Walk and Talk

	Slide 20
	

	Slides 18-23 25 minutes
· Hand out and examine all Crosscutting Concepts Matrix
· Each Crosscutting Concept is broken down by grade band and described with specificity for that grade band
· Show How Whales Change Climate video
· Have people spot where they see CC connections that could be exploited
· Stand and share or Walk and Talk
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	Slides 18-23 25 minutes
· Hand out and examine all Crosscutting Concepts Matrix 
· The idea is that complexity in the Crosscutting Concepts increases as you move from K to 12
· Show How Whales Change Climate video
· Have people spot where they see CC connections that could be exploited
· Stand and share or Walk and Talk

	Slide 22
	

	Slides 18-23 25 minutes
· Hand out and examine all Crosscutting Concepts Matrix
· Show How Whales Change Climate video-the picture is linked
· Have people spot where they see CC connections that could be exploited
· Shand and share or Walk and Talk

https://www.youtube.com/watch?v=rwZR28su0FU

	Slide 23
	

	Slides 18-23 25 minutes
· Hand out and examine all Crosscutting Concepts Matrix
· Show How Whales Change Climate video
· Have people spot where they see CC connections that could be exploited
· Stand and share or Walk and Talk
· Share possible connections on table

	Slide 24
	

	Slides 24-27 30-45 minutes depending on time
· Watch the video https://www.ngssphenomena.com/phenomena/#/deer-migration/ 
·  (https://www.youtube.com/watch?v=Jyiv1Lc0dng&feature=youtu.be) This is an additional video from Brian Reiser on the NextGenScience.org site 
· Start the Heuristic
· What did you do in your classroom right now… the top box
· Read short Heuristic STEM Teaching Tool
· Handout Phenomena Development Tool and tape into notebook and use it to take “notes to self” in the field.
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	Slides 24-27 30-45 minutes depending on time
· Read the slide
· Start the Heuristic
· What did you do in your classroom right now… the top box
· Watch the video (https://www.youtube.com/watch?v=Jyiv1Lc0dng&feature=youtu.be)
· Read short Heuristic STEM Teaching Tool
· Handout Phenomena Development Tool and tape into notebook and use it to take “notes to self” in the field.
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	Slides 24-27 30-45 minutes depending on time
· Start the Heuristic
· What did you do in your classroom right now… the top box
· Read short Heuristic STEM Teaching Tool linked from STEM Teaching Tools from University of Connecticut
· Handout Phenomena Development Tool and tape into notebook and use it to take “notes to self” in the field.
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	Slides 24-27 30-45 minutes depending on time
· Start the Heuristic
· What did you do in your classroom right now… the top box
· Read short Heuristic STEM Teaching Tool linked from STEM Teaching Tools from University of Connecticut
· Handout Phenomena Development Tool and tape into notebook and use it to take “notes to self” in the field.

	Slide 28
	

	Slides 28-30 15 minutes
Disciplinary Core Ideas that were identified at the beginning of the Summer session on posters on the wall
Write down evidence from teacher experience this week that addressed these DCIs
Post them on the DCI posters
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	Slides 28-30 15 minutes
Follow directions on Slide

	Slide 30
	

	Slides 28-30 15 minutes
Follow directions on Slide
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	· Creative Commons Licensing information
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Graphic Representation of Value of Teacher Scientist Partnership Programs



Peggy Willcuts, Sr. STEM Consultant PNNL, 2019





Slides 2-4 10 to 12 minutes

Review the graphic of the importance for our future STEM Professionals of engaging in Teacher Scientist Partnerships
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Norms of Collaboration
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Slides 2-4 10 to 12 minutes

Pass out Norms of Collaboration from Center for Adaptive Schools

Read over the document

identify one norm you will work on this week and share with a colleague
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= Norms of Collaboration
Annotated

1. Pausing
Pausing before fesponding or asking a question allows fime for thinking and enfances
ialogue, discussion, and decision-maldng

2. Paraphrasing
Using a paraphrase stater tha s comfortabl for you —“So... or“As you are..” or “Youre
thinking..” — and following the starter with an efficient paraphrase assists members of the
910up in hearing and nderstanding one analher as hey converse and make decisions.

3. Posing Questions
Two intentions of posing questions are to explore and to specify thinking. Questions may be
posed fo explore perceptions, assumptions, and nferpretations. and fo nite fhers to inquire
into ther tinking. For example, <What might be some conjeclures you are exploring? Use.
focusing questions such as, “Which students, specifically?” or “What might be an example of
hat?" o increase the clariy and precsion of group members' thinking. Ingure info ohers'
ideas before advocaling one's oun

4. Putting Ideas on the Table
Ideas are the heart of meaningful dialogue and discussion. Label the intention of your
comments. For example: *Here is one Idea...” or “One thought | have is...” or “Here s a

possible approach...” o *Another consideration might be...%,

5. Providing Data

Providing data, both qualitative and quanitative, in a variety of forms supporls group
members in constructing shared understanding from their work. Data have no meaning
beyond that which we make of them: shared meaning develops from colaboratively
exploring, analyzing, and interpreting data.

6. Paying Attention to Self and Others

Meaningful dialogue and discussion are facilftated when each group member is conscious of
self and of others, and is aware of what (s}he s saying and how it is said as well as how
others are responding. This includes paying atiention to leaming styles when planning,
faciltating, and participating in group meetings and conversations.

7. Presuming Positive Intentions

Assuming that others' intentions are posiive promotes and faciltates meaningful dialogue
and discussion, and prevents unintentional put-downs. Using positive inentions in speech is
one manifestation of this norm.
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Slides 2-4 10 to 12 minutes

Review Collegial VS Congenial Teams and point out we strive to be collegial in order to move learning forward

Skim  the document

Discuss the notion of these two things 
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Collegial Discourse
Is motivated by cognitive confiict and the desire for
deeper understandings and productive decisions
Is characterized by: Is organized by:
« An inquiry stance Questions that probe assumptions, ideas, student thinking, instructional
« The co-construction of practices, expectations, decisions, values
meaning &/or vision The use of data and new resources to generate questions, examine
o Trust & respect assumptions, inform decisions
Decision-making and action based on leaming from the collaborative
inquiry process

Recognition that the process is one of continuous learning over the
long-term

Congenial Discourse

Is motivated by the preservation of harmony and
avoidance of affective conflict

Is characterized by:
« Not questioning others’ Is organized by:
ideas or assumptions Avoiding questions that appear to undermine another's professional
« Assuming common decisions or actions
understandings or Sharing ideas or receiving information without probing for underlying
values assumptions or rationales
« Possible perceptions of Agreeing or agreeing to disagree with no intention to participate in
risk &/or lack of respect collective sense-making
Short-term fixes.

Characteristics of Collegial & Congenial Conversations
Holmlund, 2017, adapted from Nelson & Deuel








Gollgial vs Congenat Teams
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Laboratory Record Book
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Slides 5-9 15 to 20 minutes

Hand out LRBs and Ribbons

Hand out Unclassified LRBs

Share slides of scientists and Frannie’s notebooks in the field.

Think about the types of data and the level of detail you desire
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Procedure for the Use of Unclassified Laboratory Record Books
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LABORATORY RECORD BOOK
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Laboratory Record Book:
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Computational Chemist

“Something 

wrong with 

this”

“

will have 

all of 

these 

checked 

for 

instability 

and 

optimize”
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Computational Chemist



“Something wrong with this”

   “will have all of these checked for instability and optimize”
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ECOLOGIST

Describing the problem –

the purpose of the study

Identifying the site 

including selection 

criteria and sketching the 

elk enclosures.
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                             ECOLOGIST




Describing the problem – the purpose of the study

Identifying the site including selection criteria and sketching the elk enclosures.
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PERSISTANCE OF A BIOFUELS INTERN …

I need to go back to the    

drawing board to figure 

out…

This solution is still 

insoluble.  This 

resulted in a pH of 1.3 

which is still too low!

Note signature and date…
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PERSISTANCE OF A BIOFUELS INTERN …


  I need to go back to the    

  drawing board to figure 

  out…



This solution is still insoluble.  This resulted in a pH of 1.3 which is still too low!

Note signature and date…
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Results (crossed out)
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Reference graphs 

and tables 

pasted into notebook









Sample

sketch

Results (crossed out)
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Now time to work with Climate Scientists for the next day and a half.
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Partnership

Day 3

Georgia Boatman, Regional Science Coordinator, ESD 123

Peggy Willcuts, Sr. STEM Education Consultant, PNNL
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Slides 11-17 30 minutes

Hand out and examine all SEPs

Show Bethany video and have participants identify the SEPs they see in the video

Whole Group Share Out

Make a claim about what you saw and provide evidence



Slides 13-19
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Science & Engineering Practices
Asking Questions and
Defining Problems

[ Practices
‘Asking questions and defining
problems in -2 builds on prior
experiences and progresses to simple
descriptive questions that can be
tested.

A practice of science s to ask and refine questions that lead to descriptions and explanations of how the natural and designed  N|(3SS@

world(s) works and which can be empirically tested. Engineering questions clarify problems to determine criteria for
successful solutions and identify constraints to solve problems about the designed world. Both scientists and engineers also

‘ask questions to clarify ideas.

5 Condensed Practices
‘Asking questions and defining.
problems in 3-5 builds on k-2
experiences and progresses to
specifying qualitative relationships.

6-8 Condensed Practices

‘Asking questions and defining problems in 6-8 builds
on k=5 experiences and progresses to specifying
relationships between variables, clarify arguments and
models.

NSTA

9-12 Condensed Practices

‘Asking questions and defining problems in 9-12 builds
on k-8 experiences and progresses to formul
refining, and evaluating empirically testable questions
and design problems using models and simulations.

« Ask questions based on
observations to find more.
information about the natural
‘andfor designed world(s).

« Ask questions about what would
happen if a variable is changed.

« Ask questions that arise from careful observation of
phenomena, models, or unexpected resuits, to
clarify and/or seek additional information.

 Ask questions to identify and/or clarify evidence
and/or the premise(s) of an argument.

 Ask questions to determine relationships between
independent and dependent variables and
relationships in models..
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« Ask questions that require sufficient and
appropriate empirical evidence to answer.

 Ask questions that can be investigated within the
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museums and other public facilties with available
resources and, when appropriate, frame a
hypothesis based on observations and scientific
principles.
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relevant.
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scope of the school laboratory, research faciliies, o
field (e.g., outdoor environment) with available
resources and, when appropriate, frame a
hypothesis based on a model or theory.

s testable and
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« Askand/or evaluate questions that challenge the
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Read about your SEP in the SEP Matrix 

look at the 9-12 grade level progressions for each SEP 



What are the 3-5 most important ideas to remember about this SEP?

What is the level of rigor for this SEP at the 6-8 grade level



Share out to your group, summarizing the SEP and thoughts about the rigor at this grade level
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Directions for them to jigsaw the 8 Science and Engineering Practices in teams of 8
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⦿
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students engaging in

Ambitious Science T eaching Bethany’s class

https://ambitiousscienceteaching.org/high-school-series-

%E2%80%A2-ecosystem-dynamics/#1479376606316-

a25bc7d0-9145
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Watch the video



Make note of any SEPs you see students engaging in



Ambitious Science T eaching Bethany’s class

https://ambitiousscienceteaching.org/high-school-series-%E2%80%A2-ecosystem-dynamics/#1479376606316-a25bc7d0-9145
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AST Bethany’s class

https://ambitiousscienceteaching.org/high-school-series-%E2%80%A2-ecosystem-dynamics/#1479376606316-a25bc7d0-9145



Start at about 1:56 and go to 8:55 about 7 minutes

Pass out the recording sheet

Each take an SEP, make notes on recording sheet

read the general descriptor section of SEPs and then study the 9-12 column

Discuss what you saw on the video ...which SEPs, how strong, how integrated
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Hand out and examine all Crosscutting Concepts Matrix

Talk through each part of the Matrix 

Show How Whales Change Climate video

Have people spot where they see CC connections that could be exploited

Shand and share or Walk and Talk
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Hand out and examine all Crosscutting Concepts Matrix

There are 7 Crosscutting concepts and a little general description is given for each

Show How Whales Change Climate video

Have people spot where they see CC connections that could be exploited

Shand and share or Walk and Talk
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Patterns: Observed patterns in nature guide organization and classification and prompt questions about relationships and causes underlying them.

« Patterns in the natural
and human designed
world can be observed,

« Similarities and differences in
pattemns can be used to sor,
classify, communicate and

used to describe analyze simple rates of change
phenomena, and used as | for natural phenomena and
evidence. designed products.

« Patterns of change can be used
tomake predictons.

« Patterns can be used as
evidence to support an
explanation.

"+ Macroscopic patters are related 1o the nature of
microscopic and atomic-level structure.

« Patterns in rates of change and other numerical
relationships can provide information about natural
and human designed systems.

« Patterns can be used to identy cause and effect
relationships.

+ Graphs, charts, and images can be used
pattens in data.

ntiy

« Different patterns may be observed at each of the scales al which a
system is studied and can provide evidence for causality in explanations of
phenomena.

« Classifications or explanations used at one scale may fai or need revision
when information from smaler or larger scales is introduced; thus requiing
improved investigations and experiments.

* Patterns of performance of designed systems can be analyzed and
interpreted to reengineer and mprove the system.

* Mathematical representations are needed to identify some pattemns.

« Empircal evidence s needed to identify patterns.

Cause and Effect: Mechanism and Prediction: Events have causes, sometimes simple, sometimes mufifaceted. Deciphering causal relationships, and the mechanisms by which they

are mediated, is a major actvity of science and engineering.

« Events have causes thal | + Cause and effect relationships
generate observable are routinely identifed, tested,
patterns. ‘and used to explain change.

« Simpl tests can be « Events that occur together with
designed to gather regularity might or might not be
evidence to support or  cause and effect relationship.
refute student ideas
about causes.

"+ Relationships can be classified as causal or
correlational, and correlation does not necessarily
imply causation.

« Cause and effect relationships may be used to
predict phenomena in natural or designed systems.

« Phenomena may have more than one cause, and
some cause and effect elationships in systems can
only be described using probabilty.

+ Empircal evidence s required 1o diferentiate between cause and
correlation and make ciaims about specifc causes and effects.

 Cause and effect relationships can be suggested and predicted for
‘complex natural and human designed systems by examining what is
known about smaller scale mechanisms within the system.

+ Systems can be designed to cause a desired effect.

 Changes i systems may have various causes that may not have equal
offects.

Scale, Proportion, and Quantity: in considering phenomen, i i crtcal to recognize wh i relevant at iferent size, tme, and energy scales, and to recognize proportional

relationships between different quantiies as scales change.

* Relative scales allow « Natural objects and/or
objects and evenlstobe | - observable phenomena exist
compared and described | from the very smallto the.

(e.g. bigger and smaler; | immensely large or from very
o s i iorwee L Euowtnpus dprel oy il A

+ Time, space, and energy phenomena can be
observed at various scales using models to study
systems that are too large or too smll

+ The observed function of natural and designed

"+ The significance of a phenomenon is dependent on the scale, proportion,
and quantity at which it occurs

 Some systems can only be studied indirectly as they are too small, too
large, too fast, or too siow to observe direcly.
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Hand out and examine all Crosscutting Concepts Matrix

Each Crosscutting Concept is broken down by grade band and described with specificity for that grade band

Show How Whales Change Climate video

Have people spot where they see CC connections that could be exploited

Shand and share or Walk and Talk
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Hand out and examine all Crosscutting Concepts Matrix 

The idea is that complexity in the Crosscutting Concepts increases as you move from K to 12

Show How Whales Change Climate video

Have people spot where they see CC connections that could be exploited

Shand and share or Walk and Talk
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Matrix of Crosscutting Concepts in NGSS
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Patterns: Observed patterns in nature guide organization and classification and prompt questions about relationships and causes underlying them.

« Patterns in the natural
and human designed
world can be observed,

« Similarities and differences in
pattemns can be used to sor,
classify, communicate and

used to describe analyze simple rates of change
phenomena, and used as | for natural phenomena and
evidence. designed products.

« Patterns of change can be used
tomake predictons.

« Patterns can be used as
evidence to support an
explanation.

"+ Macroscopic patters are related 1o the nature of
microscopic and atomic-level structure.

« Patterns in rates of change and other numerical
relationships can provide information about natural
and human designed systems.

« Patterns can be used to identy cause and effect
relationships.

+ Graphs, charts, and images can be used
pattens in data.

ntiy

« Different patterns may be observed at each of the scales al which a
system is studied and can provide evidence for causality in explanations of
phenomena.

« Classifications or explanations used at one scale may fai or need revision
when information from smaler or larger scales is introduced; thus requiing
improved investigations and experiments.

* Patterns of performance of designed systems can be analyzed and
interpreted to reengineer and mprove the system.

* Mathematical representations are needed to identify some pattemns.

« Empircal evidence s needed to identify patterns.

Cause and Effect: Mechanism and Prediction: Events have causes, sometimes simple, sometimes mufifaceted. Deciphering causal relationships, and the mechanisms by which they

are mediated, is a major actvity of science and engineering.

« Events have causes thal | + Cause and effect relationships
generate observable are routinely identifed, tested,
patterns. ‘and used to explain change.

« Simpl tests can be « Events that occur together with
designed to gather regularity might or might not be
evidence to support or  cause and effect relationship.
refute student ideas
about causes.

"+ Relationships can be classified as causal or
correlational, and correlation does not necessarily
imply causation.

« Cause and effect relationships may be used to
predict phenomena in natural or designed systems.

« Phenomena may have more than one cause, and
some cause and effect elationships in systems can
only be described using probabilty.

+ Empircal evidence s required 1o diferentiate between cause and
correlation and make ciaims about specifc causes and effects.

 Cause and effect relationships can be suggested and predicted for
‘complex natural and human designed systems by examining what is
known about smaller scale mechanisms within the system.

+ Systems can be designed to cause a desired effect.

 Changes i systems may have various causes that may not have equal
offects.

Scale, Proportion, and Quantity: in considering phenomen, i i crtcal to recognize wh i relevant at iferent size, tme, and energy scales, and to recognize proportional

relationships between different quantiies as scales change.

* Relative scales allow « Natural objects and/or
objects and evenlstobe | - observable phenomena exist
compared and described | from the very smallto the.

(e.g. bigger and smaler; | immensely large or from very
o s i iorwee L Euowtnpus dprel oy il A

+ Time, space, and energy phenomena can be
observed at various scales using models to study
systems that are too large or too smll

+ The observed function of natural and designed

"+ The significance of a phenomenon is dependent on the scale, proportion,
and quantity at which it occurs

 Some systems can only be studied indirectly as they are too small, too
large, too fast, or too siow to observe direcly.
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Thinking About Crosscutting Concepts

• First – just read through 

the CC matrix focusing on 

your grade level bullets

• Watch “How Whales 

Change Climate” 

• Identify CCs that could 

potentially be met with 

this type of field study 
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Thinking About Crosscutting Concepts

First – just read through the CC matrix focusing on your grade level bullets



Watch “How Whales Change Climate” 



Identify CCs that could potentially be met with this type of field study 









Slides 18-23 25 minutes

Hand out and examine all Crosscutting Concepts Matrix

Show How Whales Change Climate video-the picture is linked

Have people spot where they see CC connections that could be exploited

Shand and share or Walk and Talk



https://www.youtube.com/watch?v=rwZR28su0FU
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How Whales Change Climate
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Debriefing the Video

Crosscutting Concept Possible Evidence from Whales Video

Patterns Behavior whales or plankton

Cause and Effect * Overt theme in video- whales caused a cascade of effects in 

the system

Scale, Proportion, & Quantity The quantity of whales affects the quantity of plankton and 

impacts the system;  Increase in proportion of whales and 

plankton decrease amount of CO2 in system.

Systems & Systems Models * Clear theme in the video- living and nonliving parts of the 

system are interconnected

Energy and Matter * Food web shows the flow of energy and matter through the 

parts of the system

Structure and Function Whales contribute to a change in the structure of the 

ecosystem which affects ocean organisms, oceans, climate

Stability and Change Decrease in whale populations change the system that was 

stable and a new stability


Microsoft_PowerPoint_Slide22.sldx
Debriefing the Video

		Crosscutting Concept		Possible Evidence from Whales Video

		Patterns		Behavior whales or plankton

		Cause and Effect		* Overt theme in video- whales caused a cascade of effects in the system

		Scale, Proportion, & Quantity		The quantity of whales affects the quantity of plankton and impacts the system;  Increase in proportion of whales and plankton decrease amount of CO2 in system.

		Systems & Systems Models		* Clear theme in the video- living and nonliving parts of the system are interconnected

		Energy and Matter		* Food web shows the flow of energy and matter through the parts of the system

		Structure and Function		Whales contribute to a change in the structure of the ecosystem which affects ocean organisms, oceans, climate

		Stability and Change		Decrease in whale populations change the system that was stable and a new stability







Slides 18-23 25 minutes

Hand out and examine all Crosscutting Concepts Matrix

Show How Whales Change Climate video

Have people spot where they see CC connections that could be exploited

Shand and share or Walk and Talk

Share possible connections on table
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briefing the Video
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Is it a Phenomena?
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Is it a Phenomena?







Slides 24-27 30-45 minutes depending on time

Watch the video https://www.ngssphenomena.com/phenomena/#/deer-migration/ 

 (https://www.youtube.com/watch?v=Jyiv1Lc0dng&feature=youtu.be) This is an additional video from Brian Reiser on the NextGenScience.org site 

Start the Heuristic

What did you do in your classroom right now… the top box

Read short Heuristic STEM Teaching Tool

Handout Phenomena Development Tool and tape into notebook and use it to take “notes to self” in the field.
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Is it a Phenomena?
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“Phenomenal” Brainstorming

•

Think about current science 

units/lessons you do

•

Brainstorm a possible 

phenomena that could 

“anchor” this unit or some of 

its lessons

•

Share the unit context and 

your brainstorm ideas with 

table mates

https://creativecommons.org/licenses/by-sa/2.0/
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“Phenomenal” Brainstorming



Think about current science units/lessons you do

Brainstorm a possible phenomena that could “anchor” this unit or some of its lessons

Share the unit context and your brainstorm ideas with table mates

https://creativecommons.org/licenses/by-sa/2.0/





Slides 24-27 30-45 minutes depending on time

Read the slide

Start the Heuristic

What did you do in your classroom right now… the top box

Watch the video (https://www.youtube.com/watch?v=Jyiv1Lc0dng&feature=youtu.be)

Read short Heuristic STEM Teaching Tool

Handout Phenomena Development Tool and tape into notebook and use it to take “notes to self” in the field.



Slides 28-31



https://www.ngssphenomena.com/



Google science phenomena videos 
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Identifying and Developing Academically 

Productive Phenomena
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Identifying and Developing Academically Productive Phenomena







Slides 24-27 30-45 minutes depending on time

Start the Heuristic

What did you do in your classroom right now… the top box

Read short Heuristic STEM Teaching Tool linked from STEM Teaching Tools from University of Connecticut

Handout Phenomena Development Tool and tape into notebook and use it to take “notes to self” in the field.





26



image1.png

How have we

What is abstract, trad'ltlonally taught

e this in ti
invisible, or hard to Why is this a “core
see in this topic idea?”
because of time or Are there any perplexing
h | > labs or demonstrations
other elements? that might be a good way
to begin this unit? What makes this important to

Are there things about
this topic that happen
really quickly or slowly -
or are unobservable?

understand? What could have
led to someone trying to figure
this out in the first place?

Have there been any
recent

Brainstorming tool
for Academically
Productive
Phenomena

What makes this

topic tricky to

breakthroughs in understand?

this area of science?

Breakthroughs, new
research, and or recent
events provide a context
for science

What makes this topic
difficult to grasp?

What makes this
topic relevant Is there a problem or
and/or connected to challenge that is
your students’ lives? connecting to this
topic?

Who was the first to
figure this out? How
did they do that?

Why does this science
matter to your students?
Is there a local context
for this topic?

How did we first begin to
figure this out? What
investigations led to the
discovery?

How might an understanding of
this science topic help us solve
a problem or challenge?

© McKenna, T.J., & UConn
Mentoring Collaborative 2016








Identifying and Developing Academically
Productive Phenomena
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Transitioning to Classroom Implementation

•

Finish thinking on Phenomena Development Chart

•

Think about lessons/units that you teach or may teach where this phenomena 

would be employed

•

Begin to develop a classroom experience around this phenomena and the 

ecology and human impact learning

•

Be ready to share to the group
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Transitioning to Classroom Implementation

Finish thinking on Phenomena Development Chart



Think about lessons/units that you teach or may teach where this phenomena would be employed



Begin to develop a classroom experience around this phenomena and the ecology and human impact learning



Be ready to share to the group





Slides 24-27 30-45 minutes depending on time

Start the Heuristic

What did you do in your classroom right now… the top box

Read short Heuristic STEM Teaching Tool linked from STEM Teaching Tools from University of Connecticut

Handout Phenomena Development Tool and tape into notebook and use it to take “notes to self” in the field.
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Addressing DCIs

•

Look at the identified DCIs 

•

Number off by 3 and work with your team of 4 or 5 people

•

Site evidence on Post-Its of how that DCI was addressed during the week
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Addressing DCIs

Look at the identified DCIs 



Number off by 3 and work with your team of 4 or 5 people



Site evidence on Post-Its of how that DCI was addressed during the week







Slides 28-30 15 minutes

Disciplinary Core Ideas that were identified at the beginning of the Summer session on posters on the wall

Write down evidence from teacher experience this week that addressed these DCIs

Post them on the DCI posters





Addressing DCls
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Reflection and Sense Making

•

Share out to the group your ideas and progress on incorporating this work into 

classroom experiences

•

Reflection on Working With Scientists

•

Thank you posters for scientists
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Reflection and Sense Making

Share out to the group your ideas and progress on incorporating this work into classroom experiences



Reflection on Working With Scientists



Thank you posters for scientists







Slides 28-30 15 minutes

Follow directions on Slide





Reflection and Sense Making.
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What Will You Share With Students

Stand and talk to someone you haven’t worked with today:

What will you tell your students you did at PNNL this 

summer?
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What Will You Share With Students

Stand and talk to someone you haven’t worked with today:



What will you tell your students you did at PNNL this summer?







Slides 28-30 15 minutes

Follow directions on Slide





What Wil You Share With Students

Wt il you el our sudents oo did st PARL i

ammer?
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Creative Commons Licensing

License:

Creative Commons Attribution 4.0

Georgia Boatman

Regional Science Coordinator

Educational Service District 123  

Peggy Willcuts

Senior STEM Consultant

Pacific Northwest National Laboratory
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Creative Commons Licensing



License:

 Creative Commons Attribution 4.0 

Georgia Boatman

Regional Science Coordinator

Educational Service District 123   



Peggy Willcuts

Senior STEM Consultant

Pacific Northwest National Laboratory





Creative Commons Licensing information



image1.png









Creative Commons Licensing.
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Exploring Climate Science with 

Virtual Reality

Teacher/Scientist 

Partnership

Day 1

Georgia Boatman, Regional Science Coordinator, ESD 123

Peggy Willcuts, Sr. STEM Education Consultant, PNNL
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Exploring Climate Science with Virtual Reality	

Teacher/Scientist 

Partnership

Day 1

Georgia Boatman, Regional Science Coordinator, ESD 123

Peggy Willcuts, Sr. STEM Education Consultant, PNNL









Restrooms / Evacuation Site / Escorted Badges 



Slide 1 5 minutes

Welcome to Exploring Climate Science With Virtual Reality(Georgia)

Review Agenda

Wear two Hats (label binder tabs)

Adult Learner Hat

Teacher Hat
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Graphic Representation of Value of Teacher 

Scientist Partnership Programs

Peggy Willcuts, Sr. STEM 

Consultant PNNL, 2019
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