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The  Committee’s  Charge



1. Lay-‐out  necessary  steps  toward  
implementation  of  the  Next  Generation  
Science  Standards.  

2. Identify  the  parts  of  the  education  system  
that  need  to  be  attended  to  when  
implementing  the  standards  and  discuss  the  
changes  that  need  to  be  made  to  each  part  
of  the  system.
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“Standards  alone  accomplish  very  
little.”



“Standards  alone  accomplish  very  
little.  But  standards  can  help  drive  
improvements  when  they  inform  all  
aspects  of  the  educational  system,  
including  curriculum  scope  and  
sequence,  curriculum  resources,  
instruction,  assessments,  professional  
development  for  teachers  and  
administrators,  and  state  policies.”
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Principles  For  Implementation

Components  Of  The  System

Recommendations Pitfalls



Drawing  on  existing  National  Research  Council  reports,  the  report  will  identify  the  parts  of  the  education  system  that  need  to  be  attended  to  when  implementing  the  standards  and  discuss  the  changes  that  need  
to   be  made  to  each  part  of  the  system.   To  address  this  charge,  the  committee  examined  the  National  Research  Council  reports  on   science  education,  as  well  as  those  on  the  broader  education  system.  These  
sources  were   supplemented  with  peer-‐reviewed  research  on  relevant  topics  and  the  members’  collective   expertise.   1See  http://ngss.nsta.org/  for  updates  on  which  states  have  adopted  the  NGSS.  1-‐4  
Prepublication  Copy  – Uncorrected  Proofs  Copyright  ©  National  Academy  of  Sciences.  All  rights  reserved.    Guide  to  Implementing  the  Next  Generation  Science  Standards  2  Overarching  Principles  for  
Implementation  Successful  implementation  of  the  Next  Generation  Science  Standards  (NGSS)  will  take  a  sustained  and  coordinated  effort.  It  will  take  multiple  years  to  transition  instruction  in  all  classrooms  in  all  
schools  in  a  district  or  state.  To  be  successful,  leadership  at  all  levels  need  to  carefully  consider  the  changes  and  timeline  that  will  be  necessary  to  move  toward  the  vision  for  science  education  laid  out  in  the  
Framework  for  K-‐12  Science  Education:  Practices,  Crosscutting  Concepts,  and  Core  Ideas  (National  Research  Council,  2012)  on  which  the  NGSS  are  based.  A  first  step  in  planning  is  to  take  stock  of  the  current  
status  of  each  major  component  of  science  education  activity,  both  by  itself  and  as  part  of  a  whole  system,  to  determine  what sequence  of  decisions  and  actions  is  needed  and  how  long  each  change  is  likely  to  
take.  Some  changes,  such  as  starting  to  involve  students  in  science  and  engineering  practices  in  science  classrooms,  can  be  introduced  quite  quickly,  though  they  will  require  more  time  and  attention  to  be  fully  
developed.  Others,  such  as  introducing  new  statewide  assessments  that  are  aligned  with  the  NGSS,  will  require  considerable  time  for  development  and  testing  before  implementation  (Bybee,  2013,  National  
Research  Council,  2014a).  District  and  school  leaders  will  also  need  to  identify  the  critical  policies  and  practices  that  can support  or  thwart  the  intended  changes  and  make  changes  to  these  policies  as  needed.  
Examples  include  a  district’s  adoption  or  development  of  particular  curriculum  materials  and  allocation  of  time  and  resources for  teachers’  professional  development  in  science.  Plans  will  need  to  include  
cultivating  support  among  various  communities  for  any  needed  policy  changes.  Those  communities  include  critical  actors  both  within  and  outside  the  school  system.  The  key  individuals  in  those  communities  
need  to  be  engaged  early  and  repeatedly  in  the  process,  first  to  plan  and  later  to  provide  critical  feedback  and  support.  The rest  of  this  chapter  discusses  seven  overarching  principles  can  help  guide  planning:  
coherence  across  levels  and  components;  the  uniqueness  of  science;  continuing  support;  need  for  networks,  partnerships,  and  collaborations;  sufficient  time  to  implement  well;  equity;  and  ongoing  and  relevant  
communication.  The  specific  recommendations  in  the  remainder  of  the  report  incorporate  the  principles  discussed  below.  Many  of  the  pitfalls  that  we  discuss  in  the  remaining  chapters  arise  when  one  or  more  of  
the  principles  are  not  applied  effectively.  1)  Attend  to  coherence  across  levels  (state,  district,  schools),  across  grades,  and  across  different  components  of  the  system  (instruction,  professional  learning,  curriculum,  
and  assessment).  Coherence  matters  (National  Research  Council,  2006b,  2012).  Aligned  and  coherent  supports  and  an  expectation of ongoing  collaborative  work  to  understand  and  implement  changes  are  key  to  
successful  reform  efforts.  The  schools  and  school  systems  that  are  improving  have  all  the  components  working  together:  tightly  interwoven  curriculum  and  assessment  are  connected  2-‐1  Prepublication  Copy  –
Uncorrected  Proofs  Copyright  ©  National  Academy  of  Sciences.  All  rights  reserved.    Guide  to  Implementing  the  Next  Generation  Science  Standards  to  management  and  evaluation  processes,  and  these  in  turn  
drive  professional  learning  at  all  levels  (Smith  and  O’Day,  1991).  Successful  implementation  of  the  NGSS,  requires  that  all  of  the  components  across  state,  district,  and  school  are  aligned  to  support  the  vision  in  
the  Framework  and  NGSS.  A  standards-‐based  system  of  science  education  needs  to  be  coherent  in  a  variety  of  ways  (National  Research  Council,  2006b,  2012).  It  needs  to  be  horizontally  coherent:  that  is,  the  
curriculum-‐,  instruction-‐,  and  assessment-‐related  policies  and  practices  should  all  be  informed  by  the  standards,  target  the  same  goals  for  learning,  and  work  together  to  support  students’  development  of  the  
knowledge  and  understanding  of  science.  The  system  should  be  vertically  coherent:  that  is,  there  should  be  a  shared  understanding  at  all  levels  of  the  system  (classroom,  school,  school  district,  state)  of  the  goals  
for  science  education  and  agreement  about  the  purposes  and  uses  of  assessment.  The  system  should  also  be  developmentally  coherent:  that  is,  there  needs  to  be  a  shared  understanding  across  grade  levels  of  
what  ideas  are  important  to  teach  and  of  how  children’s  understanding  of  these  ideas  can  develop  across  grade  levels.  The  Framework  and  NGSS  support  developmental  coherence  by  describing  how  each  core  
idea,  practice,  and  crosscutting  concept  is  expected  to  develop  across  the  span  from  kindergarten  through  high  school  (K-‐12).  In order  to  allow  students  to  explore  important  ideas  in  science  deeply  across  
multiple  grades,  some  topics  that  are  currently  taught  may  receive  less  emphasis  or  may  need  to  be  eliminated  entirely  (National Research  Council,  2007).  Coherence  does  not  occur  accidentally.  To  achieve  it  
takes  planning,  political  will,  professional  time,  and  on-‐going  management.  Leaders  need  to  ensure  that  those  responsible  for  different  components  or  for  different  grade  levels  have  the  responsibility,  
opportunity,  and  authority  to  work  together,  rather  than  each  moving  ahead  in  isolation.  At  each  school  level  or  grade  level  within  a  school,  those  responsible  for  planning  and  implementing  changes  need  to  be  
aware  of  what  changes  are  planned  and  what  have  already  occurred  in  the  earlier  grades  and  also  of  what  will  be  expected  of  the  students  in  later  grades.  2)  Attend  to  what  is  unique  about  science  Implementing  
science  standards  is  different  from  implementing  standards  in  English/language  arts  or  mathematics,  though  some  challenges  will  be  similar.  It  is  important  to  build  on  and  coordinate  with  efforts  to  implement  
the  new  standards  in  mathematics  and  English/language  arts  while  also  attending  to  how  science  is  different.  Typically,  there are  fewer  individuals  with  expertise  in  science  and  science  pedagogy  available  within  
the  school  or  district  than  individuals  with  comparable  expertise  in  English/language  arts  and  mathematics.  And  many  administrators  do  not  have  science  backgrounds.  This  kind  of  expertise  is  relevant  when  
selecting  instructional  materials,  sequencing  curriculum,  observing  classrooms,  and  hiring  educators.  There  are  also  some  costs  associated  with  science—for  materials  or  laboratory  space—that  are  different  than  
the  costs  for  mathematics  and  English/Language  Arts.  Finally,  in  many  states,  science  is  not  as  important  for  school  and  teacher accountability  as  the  other  two  subjects  and  has  therefore  received  less  emphasis  
than  they  have.  Implementation  strategies  have  to  respect  and  embody  the  differences  between  subjects  even  as  they  build  on  their  similarities.  Some  pedagogical  and  classroom  management  strategies  2-‐2  
Prepublication  Copy  – Uncorrected  Proofs  Copyright  ©  National  Academy  of  Sciences.  All  rights  reserved.    Guide  to  Implementing  the  Next  Generation  Science  Standards  apply  across  subjects,  while  some  do  not.  
It  is  important  to  consider  links  between  standards  in  mathematics  and  English/language  arts  and  the  NGSS:  one  is  the  role  of productive  student  discourse  in  all  three  and  the  changes  in  classroom  culture  
required  to  support  it  (Michaels  et  al.,  2008).  A  focus  on  science  may  pose  particular  challenges  at  the  elementary  level.  In many  schools  and  districts,  very  little  science  is  currently  taught  in  the  elementary  
grades.  According  to  a  national  survey  of  science  education  conducted  by  Horizon  Research  (see  Trygstad,  2013),  39  percent  of  elementary  classrooms  did  not  include  science  every  week.  Elementary  teachers  
spent,  on  average,  only  20  minutes  on  science  every  day.  In  comparison,  they  spent  55  minutes  for  mathematics  and  88  minutes  for reading.  Furthermore,  analysis  of  4th  grade  data  from  the  2009  National  
Assessment  of  Educational  Progress  (NAEP)  in  science  showed  that  time  spent  on  science  varies  widely  by  state,  ranging  from  a low  of  1.9  hours  per  week  in  Oregon,  to  a  high  of  3.8  hours  per  week  in  Kentucky  ,  
and  that  the  time  spent  on  science  is  significantly  correlated  with  achievement  in  science  (Blank,  2013).Data  from  California showed  that  40  percent  of  elementary  teachers  spent  an  hour  or  less  on  science  per  
week,  and,  of  those,  13  percent  spent  less  than  30  minutes  per  week  (Dorph et  al.,  2011).  Ensuring  time  for  science  at  the  elementary  level  is  an  important  issue  and  will  need  to  be  considered  early  in  the  
implementation  process.  That  consideration  needs  to  include  the  possibility  of  changing  policies  about  time  spent  exclusively on other  subjects.0  remediation,  and  the  resources  needed  (such  as  space  and  
materials)  for  investigative  and  design  activities.  It  might  also  include  discussion  of  how  to  integrate  science,  mathematics,  and  English/Language  Arts  (see  National  Academy  of  Engineering  and  National  Research  
Council,  2014;  National  Research  Council,  2014b).  At  the  middle  and  high  school  levels,  laboratory  space  and  materials  are  more  likely  to  be  in  place,  but  their  role  and  use  may  need  to  be  reconsidered  to  allow  
students  to  engage  in  the  full  range  of  science  and  engineering  practices  (National  Research  Council,  2006a).  3)  Develop  and  provide  continuing  support  for  leadership  in  science  at  the  state,  district,  and  school  
levels.  An  early  priority  is  to  establish  district  and  school  leadership  teams  that  involve  a  mix  of  stakeholders  (including  administrators,  teachers,  science  education  researchers,  and  representatives  from  the  
community)  who  are  given  the  responsibility,  resources,  authority,  and  work  time  needed  to  lead  the  implementation  effort.  And  before  they  can  lead  and  support  changes  in  instruction  and  curriculum,  their  
learning  needs  need  to  be  addressed,  so  they  can  then  support  the  learning  needs  of  all  teachers.  Teacher  leaders  are  invaluable for  supporting  and  institutionalizing  changes.  They  work  with  other  teachers  and  
parents,  as  mentors  to  other  teachers,  and  as  facilitators  of  reflective  learning,  in  the  classroom  and  in  the  learning  culture  of  a  school  (Coburn  et  al.,  2012;  Fogleman et  al.,  2006;  Penuel and  Riel,  2007;  Spillane,  
2006a,  2006b;  Sun  et  al.,  2013).  The  NGSS  has  already  generated  significant  attention  in  the  professional  organizations  of  science  teachers,  such  as  the  National  Science  Teachers  Association  and  the  National  
Science  Education  Leadership  Association.  Many  science  teachers  are  well  ahead  of  their  schools  and  even  their  states  in  thinking  about  the  demands  on  their  students  that  the  NGSS  will  bring  and  how  their  own
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Instruction

RECOMMENDATION  1    
Communicate  and  support  a  vision  of  
instruction  that  is  consistent  with  the  
Framework  and  the  Standards

RECOMMENDATION  2    
Support  teachers  in  making  incremental  and  
continuing  changes  to  improve  instruction.
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Less More
Rote  memorization  of  facts  and  
terminology

Facts  and  terminology  learned  as  
needed  while  developing  
explanations  and  designing  solutions  
supported  by  evidence-‐based  
arguments  and  reasoning

Learning  of  ideas  disconnected  from  
questions  about  phenomena

Systems  thinking  and  modeling  to  
explain  phenomena  and  to  give  a  
context  for  the  ideas  to  be  learned

Teachers  providing  information  to  the  
whole  class

Students  conducting  investigations,  
solving  problems,  and  engaging  in  
discussions  with  teachers’ guidance

Teachers  posing    questions  with  only  
one  right  answer

Students  discussing  open-‐ended  
questions  that  focus  on  the  strength  
of  the  evidence  used  the  generate  
claims.
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Less More

Students  reading  textbooks  and  
answering  questions  at  the  end  of  
the  chapter

Students  reading  multiple  sources,  
including  science-‐related  magazine  
and  journal  articles  and  web-‐based  
resources;  Students  developing  
summaries  of  information

Pre-‐planned  outcome  for  “cook-‐
book” laboratories  or  hands-‐on  
activities

Multiple  investigations  driven  by  
students’  questions  with  a  range  of  
possible  outcomes  that  collectively  
lead  to  a  deep  understanding  of  
established  core  scientific  ideas

Worksheets Students  writing  of  journals,  reports,  
posters,  media  presentations  that  
explain  and  argue

Oversimplification  of  activities  for  
students  who  are  perceived  to  be  
less  able  to  do  science  and  
engineering

Providing  supports  so  that  all  
students  can  engage  in  sophisticated  
science  and  engineering  practices
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Instruction

RECOMMENDATION  3    
Develop  a  classroom  culture  that  supports  the  
new  vision  of  science  education.

RECOMMENDATION  4  
Make  assessment  part  of  instruction.  





Instruction:  Pitfalls

• Providing  Insufficient  Support  for  Students
• Focusing  Exclusively  on  the  “Right  
Answers”

• Assigning  Unproductive  Student  Tasks
• Expecting  Instruction  to  Change  Overnight
• Expecting  Teachers  to  Do  It  Alone
• Being  Reluctant  to  Let  Go  of  Familiar  Units  
or  Favorite  Activities
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Professional  Learning

RECOMMENDATION  5  
Begin  with  leadership

RECOMMENDATION  6    
Develop  comprehensive,  multiyear  plans  to  
support  teachers’  and  administrators’  learning.
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Source:  Education  Insights  Reality  Check  2006  

“Despite  forceful  calls  from  
business  leaders  and  
policymakers  to  upgrade  
math  and  science  education,  
most  superintendents  (59%)  
and  principals  (66%)  say  this  
is  not  a  serious  problem  in  
their  local  schools.”  
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Professional  Learning

RECOMMENDATION  7    
Base  design  of  professional  development  on  the  
best  available  evidence

RECOMMENDATION  8    
Leverage  networks  and  partners
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Five  general  characteristics  have  been  identified:
1. focusing  on  specific  content
2. engaging  teachers  in  active  learning
3. enabling  the  collective  participation  of  teachers  

(sometimes  administrators)
4. coherence  (aligned  with  other  school  policy  and  

practice)
5. sufficient  duration  (both  in  intensity  and  contact  

hours)  



Professional  Learning:  Pitfalls

• Underestimating  the  Shift  Needed  in  
One’s  Own  Practice

• Underestimating  the  Need  for  Ongoing  
Support

• Failing  to  Provide  Opportunities  for  
Administrators  to  Learn  About  the  NGSS

• Offering  “One  Size  Fits  All” Learning  
Opportunities
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 The Next Generation Science 
Standards (NGSS) are scheduled for 
their second reading by ISBE in Janu-
ary 2014 and soon after, adoption.   Im-
plementing NGSS is a challenge! 
NGSS requires the integration of the 
three dimensions and a shift to a more 
student-centered learning environment 
where students demonstrate their abil-
ity to do science using the Science and 
Engineering Practices. This requires a 
shift in not only content covered, but in 
instructional methods as well.  This 
transition is complicated and will take 
years to accomplish for most districts. 
 Join us as we talk in detail about 
bundling Performance Expectations 
into units and work through subject / 
grade specific lessons and activities 
that you can implement in your class-
room! 
 In this  workshop we will begin our 
day with a short full group presentation 
and then move quickly to break–out 
sessions where you will receive mate-
rials and instruction on NGSS aligned 
lessons and activities for a complete 
curricular unit for your grade / subject. 
After lunch, each content area will at-
tend another session and work through 
a second instructional unit. At the end 
of the day you will have materials and 

Organized by NetSpec, Inc. 
www.netspec-inc.com 

Technology Consulting  

Date: 
 
 
 

Time: 
 
 
 

Location: 
 
 
 

Audience: 
 
 
 
 
 
 

CPDUs: 
 

Cost: 
 

Capacity: 
 
 

Deadlines: 

March 25, 2014 (Tuesday) 
   OR 
Apri l  21, 2014 (Monday) 
 
8:15 - 9:00 : Registration 
9:00 - 3:30 : Workshop  
(Includes Lunch) 
 
Moraine Valley CC 
Conference Ctr. (Bld. M) 
Palos Hills, IL  
 
Elementary thru HS: 
 - Science Teachers 
 - Science Curriculum Dir. 
 - Principals 
 - other Administrators 
(School Teams Encouraged) 
 
5 Credits 
 
$185 / person (Incl. Lunch) 
 
350 Max. Per Session 
(All prior dates have sold out.) 
 
March 25 Session 
Register By: March 10 
Payment Due: March 14 
 
April 21 Session: 
Register By: March 31 
Payment Due: April 4  

Next Generation Science StandardsNext Generation Science Standards  
Workshop IIWorkshop II  

Next Generation Science Standards and Logo are trademarks of Achieve, Inc.  Neither Achieve nor the lead states and partners 
that developed the Next Generation Science Standards was involved in the production of, and does not endorse, this product. 

resources for two curricular units that 
are aligned with NGSS! 
 This workshop will be led by Dr. 
Carol Baker, NGSS Writing Team 
Member. You will have a chance to 
hear from teachers who are currently 
teaching NGSS aligned units and gain 
further insight that will help you in your 
implementation efforts! 
  This is a hands-on workshop given 
by experts with a deep understanding 
of the NGSS.  Please come prepared 
to “dig into” the NGSS.  If you have a 
laptop to use, consider bringing it as 
most materials will be developed and 
shared electronically.   Free WiFi will 
be available but may be limited. 
 NOTE:  This is our “NGSS Level II” 
workshop.  It is highly recommended 
that participants for this workshop have 
attended a Level I workshop, introduc-
ing NGSS, given by Dr. Carol Baker or 
Norm Dahm.  Examples include our 
NGSS workshops held in 2013 
(Fermilab, Argonne, Champaign) or 
IL-ASCD NGSS Workshops (12/2013 - 
Bloomington, 02/2014 - Naperville). We 
highly recommend that those who have 
not attended a Level I workshop partici-
pate in our 3-4 hour online Introduction 
to NGSS Webinar. See our website for 
details. 

Have a Questions? 
help@ngss.info 

http://ngss.info To Register: 

Sponsored by: 

Lessons and Activities for the Classroom Lessons and Activities for the Classroom   
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Curriculum  Materials

RECOMMENDATION  9    
Do  not  rush  to  completely  replace  all  curriculum  
materials.

RECOMMENDATION  10    
Decide  on  course  scope  and  sequencing.

RECOMMENDATION  11    
Be  critical  consumers  of  new  curriculum  materials.  

RECOMMENDATION  12    
Attend  to  coherence  in  the  curriculum.



Curriculum  Materials

RECOMMENDATION  9    
Do  not  rush  to  completely  replace  all  curriculum  
materials.

RECOMMENDATION  10    
Decide  on  course  scope  and  sequencing.

RECOMMENDATION  11    
Be  critical  consumers  of  new  curriculum  materials.  

RECOMMENDATION  12    
Attend  to  coherence  in  the  curriculum.





Curriculum  Materials

RECOMMENDATION  9    
Do  not  rush  to  completely  replace  all  curriculum  
materials.

RECOMMENDATION  10    
Decide  on  course  scope  and  sequencing.

RECOMMENDATION  11    
Be  critical  consumers  of  new  curriculum  materials.  

RECOMMENDATION  12    
Attend  to  coherence  in  the  curriculum.





Curriculum  Materials:  Pitfalls

• Asking  “Which  Standard  Are  You  Teaching  
Today”?

• Waiting  Before  Beginning  to  Change  
Instruction

• Failing  to  Provide  Resources  to  Support  
Student  Investigations  and  Design  
Projects
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Assessment

RECOMMENDATION  13    
Create  a  new  system  of  science  assessment  and  
monitoring.  

RECOMMENDATION  14    
Help  teachers  develop  appropriate  formative  
assessment  strategies.  





Assessment:  Pitfalls

• Failing  to  Differentiate  the  Purposes  of  
Assessment

• Failing  to  Respond  to  Assessment  Results
• Using  Old  Assessments  While  Mandating  New  
Instructional  Methods
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Collaboration

RECOMMENDATION  15    
Create  opportunities  for  collaboration.  

RECOMMENDATION  16    
Identify,  participate  in,  and  build  networks.

RECOMMENDATION  17    
Cultivate  partnerships.  



Collaboration:  Pitfalls

• Lacking  a  Common  Understanding  of  the  
Vision  

• Having  Competing  Goals  Among  Partners
• Failing  to  Clarify  Responsibilities  and  
Monitor  Partnerships

• Failing  to  Establish  Mutually  Respectful  
Relationships  and  Roles
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Policy  and  Communication

RECOMMENDATION  18    
Ensure  existing  state  and  local  policies  are  
consistent  with  the  goals  for  implementing  the  
Next  Generation  Science  Standards.  

RECOMMENDATION  19    
Create  realistic  timelines  and  monitor  progress.  



Policy  and  Communication

RECOMMENDATION  20    
Use  A  Framework  for  K-‐12  Science  Education:  
Practices,  Crosscutting  Concepts,  and  Core  Ideas  
and  Next  Generation  Science  Standards  to  drive  
teacher  preparation.

RECOMMENDATION  21    
Communicate  with  local  stakeholders.



Policy  and  Communication:  Pitfalls

• Assuming  Existing  Policies  Are  Adequate  
to  Support  the  NGSS

• Failing  to  Communicate  with  Parents  and  
the  Community

• Being  Unprepared  for  Unintended  
Consequences  

• Assigning  Responsibility  without  Authority  
or  Resources



www.nap.edu
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Thank  you!
mlach@uchicago.edu


