
Stare at one of the birds for 30 seconds and then stare at the empty cage.  



Teacher Professional Development 

in the Age of NGSS 

Sara Heredia, Exploratorium; Bethany Sjoberg,Highline 

Public Schools; Jessica Thompson, University of Washington 

STEM Smart workshops are funded by the National Science Foundation grant #1449550. Any opinions, findings, and 

conclusions or recommendations at this event or in these materials are those of the author(s) and do not necessarily reflect the 

views of the National Science Foundation. 



Agenda 

• Bird in Cage Activity 

• Design principles for science teacher learning 

• Two models of professional learning 

• Exploratorium Teacher Institute 

• University of Washington 

• Reflections/discussion 





What is going on?  

3. What would you like to try next to gather some 

of that evidence for your explanation? 

 

 

 

1. Pick a set of observations 

about the bird in the cage and 

explain why there is variation. 

2. What evidence do you need 

to support your explanation? 

 



HS-LS1-2.Develop and use a model to illustrate the hierarchical organization of 

interacting systems that provide specific functions within multicellular organisms. 

  Disciplinary Core Idea(s)   

LS1: From cells to organisms: Structures and processes  

Science Practices  

Constructing explanations 

Planning investigations 

Crosscutting Concept(s)  

System and system models  

Structure and function 

 

 



How is this different?  

How this activity is 

different from how you 

learned about the 

structure and function 

of the eye and how 

humans see? 



Design principles to support teacher learning 

• Time for teacher sensemaking 

• as a science learner 

• as a science teacher 

• Time for planning collaboratively for implementation 

• Follow-up to support implementation 

• Teachers involved in creating resources, common tools, 

practices  



Exploratorium Teacher Institute 



Teacher development of Next Generation Science Snacks 

Sensemaking as science teacher 

 

Collaborative development 

Sensemaking as science learner 

This material is based upon work supported by the National Science Foundation (NSF) under grant DRL-1503153.  



Write a well-developed explanation, 

argument or model that describes the 

phenomena represented with snack. 

What ideas/concepts will students 

come up with in this activity? 

Challenging ideas or common 

intuitive ideas 

What materials and resources might 

students use to resolve confusion or 

uncertainty about what’s going on? 

[focus on engaging in science practices] 

What will students know and 

understand after they’ve 

completed the activity? Where 

will we go next? 

This material is based upon work supported by the National Science Foundation (NSF) under grant DRL-1503153.  

NGSSnacks Planning Tool 





Sara Heredia, PhD 

sheredia@exploratorium.edu 



Building	NGSS	Networked	
Improvement	Communities		
Jessica	Thompson	
University	of	Washington		
	

Bethany	Sjoberg	
Highline	Public	Schools		
	

STEM	Smart	workshops	are	funded	by	the	NaAonal	Science	
FoundaAon	grant	#1449550.	Any	opinions,	findings,	and	
conclusions	or	recommendaAons	at	this	event	or	in	these	
materials	are	those	of	the	author(s)	and	do	not	necessarily	
reflect	the	views	of	the	NaAonal	Science	FoundaAon.	



Today	
Key	Ideas	
1)  Professional	development	can	aim	to	adapt	and	improve	

teaching	prac?ce	(not	just	adopt	and	disseminate)	
2)  Networks	can	support	the	improvement	of	prac?ce	over	

?me	
3)  Such	networks	need	a	common	vision,	and	set	of	prac?ces	

and	tools	of	ambi?ous	science	teaching	prac?ce	
4)  Need	to	design	for	job-embedded	professional	development		
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Our	Local	School	Context	
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American	Indian/
Alaskan	Na?ve	

Asian	 Na?ve	Hawaiian	/	
Other	Pacific	
Islander	

Asian/Pacific	
Islander	

Black	/	African	
American	

Hispanic	/	
La?no	

White	

Two	or	
More	Races	

Student	Cultural	and	Linguis0c	Diversity	



Improving	teaching	as	
well	as	teachers	

Networked	
Improvement	
Communi?es:		
Across	ins?tu?ons,	a	
commonly	shared	set	of	
core	prac0ces,	along	
with	its	tools,	could	
evolve	over	?me	to	
improve	and	innovate	
within	the	work	of	
teaching	
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District	
leadership	

Teachers	 University	
personnel	

Students	

District	
coaches	Principals	

Bryk,	Gomez,	&	Grunow,	2011;	Hiebert	&	Morris,	2012	



Starting with a common set of 
evidence-based teaching practices 

NETWORK GOALS: 
Ø All students have 

improved written and 
spoken scientific models, 
explanations & 
arguments. 

Ø  Improve tools that 
support ambitious and 
equitable teaching—for 
all students and EL 
students in particular. 

 

h[p://ambi?ousscienceteaching.org/		



Improve	all	students’	wri>en	and	spoken		
science	explana0ons,	arguments	&	models	

Using	evidence	to	
construct	and	

revise	explana?ons	

Making	the	
language	of	

science	explicit	

Equitable	talk	for	
how/why	

explana?ons	

Revising	
models	with	
evidence	

Revising	lists	of	
student	generated	
hypotheses	with	

evidence	 Sequenced	share-
out	of	models	

	
ACE/Global	
Mt.	Ranier	Peer	feedback	to	

deepen	wri[en	
explana?ons	

	
Chinook	MS	

Evergreen	Campus	
Highline	HS	

GOAL: 

PRIMARY DRIVERS: 

Structured	talk	for	
how/why	reasoning	

	
5th/6th	STEM	Academy	

Cascade	MS	
College	Place	MS	

Pacific	MS	
Renton	HS?	

Using	language	
func?ons	as	lens	for	
reading,	wri?ng,	
and	modeling	

	
ACE	

SECONDARY	(ACTIONABLE)	DRIVERS:	

* Change package developed 



Science	teaching	practice:	Peer	feedback	
to	deepen	written	explanations	
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Markers	of	Ambitious	Teaching	
Ambi0ous	Teaching	 Status	Quo	Teaching		

TA
SK
	

Begins	with	a	complex	and	content-rich	
scenario	and	high	expecta?ons	for	student	
learning		
Ac?vi?es	are	designed	in	service	of	learning	
about	big	ideas	and	suppor?ng	students	in	
revising	their	ideas	over	?me	

“Basics	first”	approach	or	
Ac?vity-Mania	
	
Inquiry	with	focus	on	
individual	ac?vi?es		
	

TA
LK
	 Purposeful	talk	with	elabora?ng,	ques?oning,	

and	reorganizing	of	ideas	as	the	goal;	students’	
ideas	are	uncompromisingly	treated	as	
intellectual	resources		

Talk	aimed	at	a	“right	
answer”,	dominated	by	
teacher-talk	

TO
O
LS
	 Tools	that	scaffold	student	reasoning	 Materials	that	describe	

“how	to	proceed”		 8	



Year	1	
Job-embedded	PD	Model	&	developing	coaches	

Year	2	
Naming	and	tes?ng	“bite	size”	teaching	prac?ces	

Year	3	
Networking	prac?ces	across	schools	

Year	4	
Systema?zing	data	&	principal	support	

Systems	thinking:	Developing	Networks	
that	Improve	Practice	



Social	Networking	Analysis	
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Markers of Networked Professional 
Development  
Status	Quo	PD		
Adopt	&	Disseminate		

Networked	Improvement	Communi0es	
Adapt	&	Improve	

Pull	out	of	classrooms		
Tradi?onal	roles	with	an	“ivory	tower”	

Job-embedded-	in	classrooms		
Blurring	roles	

Focus	on	what	to	teach	(walk-throughs	
of	lessons)	

Focus	on	student	thinking	as	basis	of	
revision	to	teaching		
	

Stand-alone	“teacher	proof”	tools	 Tools	that	stabilize	ambi?ous	prac?ces	
	

Potpourri	learning:	3	days/year	 Accelerated	learning:	90-day	inquiry	
cycles	into	specific	prac?ce	&	principled	
adapta?ons		

Individual’s	?nkering	 Teams	engaged	in	small	tests	of	small	
changes	&	shared	with	the	network	 11	



Social	structures	supporting	
the	improvement	of	practice	
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Peer	feedback	to	
deepen	wri[en	
explana?ons	



“Studio	Day”		
Learning	in	and	from	practice		
All-day	job-embedded	professional	development	
where	teachers	collaborate	to	give	real-?me	
feedback	in	an	authen?c	teaching	&	learning	space.	
(Ball	&	Cohen,	1999;	Borko,	2004;	Grossman	et	al.,	2009;	Lampart	2009)		

	



Learning	Loops:	What	gets	tested	
and	shared	in	and	across	schools?		

Working	theory	of	
student	learning	

Prac?cal	
measurements	

Teaching	
Prac?ce	

Bryk,	Gomez,	Gunrow,	LeMahieu,	2015	



NIC	measurements	
•  Outcome:	classroom	observa?on	of	science	and	ELL	prac?ces,	
student	explana?ons	&	use	of	evidence		

•  Process	data:	studio	day	data,	SNA	data,	teacher	self	reports	
•  Process	step	measure:	features	of	the	science	teaching	
prac?ce	is	being	used		

•  Learning	cycle	measures:	Temporary	data	for	small	tests	of	
small	changes	for	science	teams		

15	



How can we better support EL students in science and learn 
from one another’s attempts? How can we leverage 
planning? 
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Peer feedback to deepen written explanations 

Problem of Practice: Students talk deeply about scientific phenomena, 
but that talk often does not translate into writing. How can we capitalize 
on talk or feedback to help them deepen their writing? 

Simplified Practice Flow: 

Think/Write:	
Students	construct	
all	of	part	of	ini?al	
(ideally	wri[en)	
explana?on.	

Talk/Feedback:	
Students	work	

together	to	improve	
explana?ons	through	

ques?oning	and	
feedback.	

Process	Feedback:	
Students	are	
supported	in	

deciding	how	to	
use	feedback.	

Write:	
Students	write/

revise	explana?ons	
in	light	of	feedback.	

Grade 8 video: Why was one skateboarder 
successful at making it through a loop and 
the other not? 



Before Talk 

After Talk 



0	

1	

2	

3	

4	

5	

6	

7	

8	

9	

Score	0	 Score	1	 Score	1.5	 Score	2	 Score	2.5	

#	
of
	st
ud

en
ts
	

Depth	of	Wri0ng	Before	and	AXer	Talk	

Before	Talk	

Amer	Talk	

*From 1 class of 20 students 
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Develop	“change	
packages”	that	

inves?gate	how	the	
prac?ces	work,	under	
which	condi?ons	and	

for	whom	



•  Pa[erns	in	the	data	
•  Hypothesis	about	a	
change	in	the	prac?ce	
process/context		

•  PDSA(Reflect)	
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Website:	h[p://ambi?ousscienceteaching.org/		

	
	

In	apprecia?on	of	funding	from:	
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