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The framework was designed to help realize a vision for 
education in the sciences and engineering in which 
students, over multiple years of school, actively engage in 
science and engineering practices and apply crosscutting 
concepts to deepen their understanding of the core ideas in 
these fields.  

A New Vision of Science Learning 
That Will Lead to New Approaches 
in Science Teaching 
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Science and Engineering Practices 

1.	
  	
  Asking	
  ques9ons	
  and	
  
defining	
  problems	
  

2.	
  	
  Developing	
  and	
  using	
  
models	
  

3.  Planning	
  and	
  carrying	
  out	
  
inves9ga9ons	
  

4.  Analyzing	
  and	
  interpre9ng	
  
data	
  

5.	
  	
  Using	
  mathema9cs	
  and	
  
computa9onal	
  thinking	
  

6.	
  	
  Construc9ng	
  explana9ons	
  
and	
  designing	
  solu9ons	
  

7.	
  	
  Engaging	
  in	
  argument	
  from	
  
evidence	
  

8.	
  	
  Obtaining,	
  evalua9ng,	
  and	
  
communica9ng	
  
informa9on	
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Crosscutting Concepts 
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1. Patterns"
2. Cause and effect"
3. Scale, proportion, and quantity  "
4. Systems and system models "
5. Energy and matter"
6. Structure and function "
7. Stability and change "



Disciplinary Core Ideas 
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• Have broad importance across multiple science or 
engineering disciplines or is a key organizing concept of 
a single discipline"

• Provide a key tool for understanding or investigating 
more complex ideas and solving problems"

• Relate to the interests and life experiences of students 
or can be connected to societal or personal concerns 
that draw on scientific or technical knowledge"

• Are teachable and learnable over multiple grades at 
increasing levels of depth and sophistication 



NGSS Architecture  

Integration of practices, 
core ideas, and 

crosscutting concepts. 



T3  KDE School Turnaround 
2012-2013 



 Important Work Still Ahead 

	
  Curriculum	
  	
  

Teacher	
  Professional	
  
Development	
  

Teacher 
Development	
  

Instruc9on	
  

Assessments	
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Engineering is Elementary is a 

•  research-­‐based,	
  	
  
•  standards-­‐driven,	
  	
  
•  classroom-­‐tested	
  	
  

 curriculum	
  that	
  integrates	
  engineering	
  
and	
  technology	
  concepts	
  and	
  skills	
  with	
  
elementary	
  science	
  topics.	
   



 20 EiE  
Units 



EiE Unit Structure 

  Prep Lesson: Technology in a Bag 

  Lesson 1: Engineering Story 

  Lesson 2: A Broader View of an Engineering 
Field 

  Lesson 3: Scientific Data Inform Engineering 
Design 

  Lesson 4: Engineering Design Challenge 



The Engineering Design Process 



  Unit Goal: Work as mechanical engineers to 
design blades for a windmill that capture the 
wind’s energy to do useful work. 

Catching the Wind 
Mechanical Engineering:  

Designing Windmills  



ASK 
In order for you to 

complete this 
challenge, what do you 

need to know? 



Lesson 3 Set-Up 



Predict 

  What are some properties of a wind catcher (sail) 
that might be important to moving the raft? 



Properties of Sail Materials 
Object/Material Properties 

Aluminum foil 

Card stock 

Felt 

Tissue Paper 

Plastic sheet 

Paper (cup) 

Copy Paper 

Wax Paper 





Targeted NGSS Science Content: 

•  Properties of Matter 
•  Disciplinary Core Idea for Grades 2 and 5  

•  Example: 2-PS1-2.Analyze data obtained from testing 
different materials to determine which materials have the 
properties that are best suited for an intended purpose. 

•  Forces and Motion 
•  Disciplinary Core Idea for Grades K and 3  



Targeting NGSS Engineering 
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 



Targeting NGSS Engineering 
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 



Targeting NGSS Engineering 
Practices: 



Engineering is Elementary:  
EiE@mos.org 
www.eie.org 

National Center for 
Technological Literacy: 
www.nctl.org 



Family Science & Engineering 

Leveraging Next Generation Science Standards to                      
Increase K-12 Engineering Education 
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President, David Heil & Associates, Inc. 

Founding President, Foundation for Family Science & Engineering 



Resources for Family STEM Learning 



Family Science & Family Engineering  
Informal education programs that actively engage elementary-
aged children and their families in fun, hands-on science and 
engineering activities and events. 
•  Fun and engaging 
•  Families learning together 
•  Simple materials 
•  Easy to facilitate 
•  Suitable for a variety of settings 

•  Accessible for diverse audiences 
•  Explore science and engineering concepts and careers 
•  Promotes 21st Century skills of inquiry, creativity, 

teamwork, and collaborative problem solving 



Family Engineering 
Program Development Partners And 

Funders 



Family Science & Engineering  
Program Goals 

1.  Engage families in science and engineering with fun, 
hands-on activities. 

2.  Increase public understanding and appreciation of the 
role science and engineering play in everyday life. 

3.  Introduce children at an early age to the many career 
opportunities in science and engineering.  

4.  Increase parents’ interest in and ability to encourage 
their children to pursue an engineering or science 
career. 

5.  Provide age-appropriate resources to support 
volunteers in conducting informal education programs 
with elementary-aged children and their parents. 



The evidence is consistent,  
positive, and convincing:  

families have a major influence on their 
children’s achievement in school and 

through life. 

 A New Wave of Evidence: The Impact of School,  
Family, and Community Connections on  

Student Achievement 
Henderson and Mapp, 2002 



Science and Engineering 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 
            A Framework for K-12 Science Education 
      National Research Council, 2012 

Family Science and Family Engineering Support 
Next Generation Science Standards 



What Does a Family Science and Engineering 
Event Look Like? 

Self Directed Openers 

Facilitated Investigations & Engineering Challenges 



Who Can Organize a  
Family Science or Family Engineering Event? 

  K-5 classroom teachers and  
administrators 

  Parent teacher organizations (PTA) 
  Professional scientists & engineers 
  College science and engineering  

(STEM) students  
  High school science or engineering clubs 
  Members of professional science and engineering societies 
  Informal educators at museums, community centers, scouts, etc. 
  Businesses and organizations that support STEM education 
  Parents 



Getting Involved in Family Science and 
Family Engineering 

  Attend a Training Workshop 
Join the growing network of trained  
volunteers – contact us to set up a 
customized training workshop in  
your school district or state. 

           

  Host a School or Community-Based Event 
Helpful resources: Family Engineering: An 
Activity & Event Planning Guide and  
Family Science. 



Family Engineering Event Starter Kit 



To learn more about Family Science or Family 
Engineering, contact us at: 

   4614 SW Kelly Avenue, Suite 100 
   Portland, Oregon 97239 

   Telephone: (503) 245-2102 
   Email: info@familyengineering.org 

www.familyscience.org 
www.familyengineering.org 
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“As STEM education … does not reflect the natural 
interconnectedness of the four STEM components 
in the real world ....” 

“… potential value, related to student motivation 
and achievement, in increasing the presence of …, 
especially, engineering in STEM education … in 
ways that address the current lack of integration in 
STEM ...” 

“… the most intriguing possible benefit of K–12 
engineering education relates to improved student 
learning and achievement in mathematics and 
science and enhanced interest in these subjects 
because of their relevance to real-world problem 
solving. .. limited amount of reliable data …” 

Findings from the National 
Academies 
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•  Engineering habits of mind 
•  Engineering design 
•  Systems thinking 
•  Problem solving 

The Four Key Elements 
of Engineering in K-1 

(NC Engineering Connections) 



Engineering habits of mind 

 Communication 
 Collaboration 
 Optimism 
 Systems 

thinking 
 Ethical thinking 
 Creativity 
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Engineering Design Process 

Grades K-5, based on 
Engineering is Elementary from 
Museum of Science, Boston 

Grades 6-12 based Engineering the Future and 
the NASA design process 
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Problem Solving T
o solv

e p
roblem

s crea
tiv

ely
 



NGSS MS-ETS1-1.  

Define the criteria and constraints of a 
design problem with sufficient precision to 

ensure a successful solution, taking into 
account relevant scientific principles and 

potential impacts on people and the 
natural environment that may limit 

possible solutions. 

. 
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NGSS MS-ETS1-2.  

Evaluate competing design 
solutions using a systematic 
process to determine how well they 
meet the criteria and constraints of 
the problem. 
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NGSS MS-ETS1-3. 

 Analyze data from tests to determine 
similarities and differences among 
several design solutions to identify the 
best characteristics of each that can be 
combined into a new solution to better 
meet the criteria for success. 
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NGSS MS-ETS1-4.  

Develop a model to generate data for 
iterative testing and modification of a 
proposed object, tool, or process such 
that an optimal design can be 
achieved. 



The Grand 
Challenges for 

Engineering 
(www.engineeringchalleng

es.org) 

Sustainability                 Health 
Vulnerability         Joy of 
Living 
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To solve problems creatively. 

Because engineers are essential to our 
health, safety and happiness. 

To help shape the future. 

To make a world of difference. 

Because dreams need doing. 

Just a few reasons why 
people choose engineering. 

Why engineering in K-12? 
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Center	
  for	
  STEM	
  Educa9on	
  for	
  Girls	
  

•  Founded	
  in	
  2011	
  through	
  a	
  leadership	
  grant	
  from	
  the	
  
Edward	
  E.	
  Ford	
  Founda9on	
  

•  STEM	
  Think	
  Tank	
  and	
  Conference	
  –	
  the	
  na9on's	
  sole	
  
conference	
  focused	
  on	
  females	
  with	
  input	
  from	
  university	
  
educators	
  ,	
  informal	
  educators,	
  and	
  corporate	
  members	
  
that	
  has	
  grown	
  out	
  of	
  the	
  K12	
  schools	
  

•  STEM	
  Consor9um	
  –	
  leadership	
  board	
  
•  STEM	
  Summer	
  Ins9tute	
  –	
  a	
  model	
  program	
  for	
  STEM	
  

integra9on	
  for	
  girls	
  
•  STEM	
  Resources	
  –	
  a	
  variety	
  of	
  types	
  with	
  research	
  to	
  

prac9ce	
  highlights	
  

h_p://stemefg.org	
  	
  



•  Knight	
  and	
  Mappen	
  (2011)	
  relay	
  that	
  
increasing	
  women	
  involvement	
  in	
  STEM	
  is	
  
successfully	
  achieved	
  through	
  civic	
  
engagement.	
  	
  

•  Contextualizing	
  STEM	
  subjects	
  with	
  prac9cal	
  
problems	
  can	
  help	
  contribute	
  to	
  girl’s	
  present	
  
and	
  future	
  interest	
  in	
  the	
  subjects	
  (Halpern	
  et	
  
al.	
  2007)	
  

Literature	
  



Stacy	
  Klein-­‐Gardner,	
  Ph.D.	
  
Director,	
  Center	
  for	
  STEM	
  Educa9on	
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  Girls	
  

stacy.gardner@harpethhall.org	
  

STEM	
  Summer	
  Ins.tute	
  –	
  A	
  Model	
  
Program	
  For	
  STEM	
  Integra.on	
  



STEM	
  Summer	
  Ins9tute	
  (SSI)	
  2012	
  

•  Two-­‐week	
  long	
  program	
  that	
  focused	
  on	
  
engaging	
  sixteen	
  rising	
  9th	
  and	
  10th	
  grade	
  
underrepresented	
  girls	
  in	
  STEM	
  in	
  Davidson	
  
County,	
  TN	
  

•  Focus	
  on	
  enrichment	
  of	
  their	
  self-­‐efficacy	
  and	
  
increased	
  knowledge	
  of	
  engineering	
  



Research	
  Ques9ons	
  

•  QuesJon	
  1.	
  How	
  does	
  par9cipa9on	
  in	
  the	
  
STEM	
  Summer	
  Ins9tute	
  increase	
  or	
  change	
  
par9cipants’	
  understanding	
  of	
  the	
  nature	
  of	
  
engineering?	
  

•  QuesJon	
  2.	
  How	
  does	
  par9cipa9on	
  in	
  the	
  
STEM	
  Summer	
  Ins9tute	
  increase	
  par9cipants’	
  
self-­‐efficacy?	
  



Program	
  Par9cipants	
  2012	
  

•  Of	
  the	
  sixteen	
  par9cipa9ng	
  girls,	
  	
  
– eight	
  were	
  African	
  American,	
  	
  

– one	
  was	
  African	
  American/Hispanic,	
  	
  
– one	
  was	
  Hispanic,	
  	
  
–  two	
  were	
  Asian,	
  	
  
– and	
  four	
  were	
  Caucasian.	
  	
  	
  
– Three	
  of	
  these	
  students	
  immigrated	
  to	
  the	
  US	
  
within	
  a	
  year	
  of	
  par9cipa9ng	
  in	
  the	
  SSI.	
  	
  	
  



MISSION:	
  

To	
  build	
  the	
  capacity	
  
of	
  the	
  people	
  of	
  

Kamagambo,	
  Kenya	
  
to	
  advance	
  their	
  own	
  

comprehensive	
  	
  
well-­‐being	
  



SSI	
  2012	
  

•  Partner	
  with	
  Lwala	
  Community	
  Alliance	
  
•  Tippy	
  Tap	
  hand-­‐washing	
  sta9ons	
  need	
  improvement	
  

–  Soap	
  is	
  oken	
  stolen	
  
–  Not	
  kid-­‐friendly	
  

•  Use	
  the	
  engineering	
  design	
  process	
  
•  Kenyan	
  culture	
  and	
  role	
  of	
  women	
  
•  Build	
  on	
  scien9fic	
  knowledge	
  

–  Stream	
  study	
  
•  Analyze	
  data	
  with	
  Excel	
  

– Wastewater	
  treatment	
  plant	
  
•  Google	
  SketchUp	
  –	
  CAD	
  model	
  







SSI	
  2012	
  

•  Engineering	
  Design	
  Compe99on	
  –	
  last	
  day	
  
– Student	
  teams	
  present	
  

•  Scien9fic	
  poster	
  with	
  EDP	
  
•  Prototype	
  
•  Video	
  of	
  working	
  prototype	
  
•  Oral	
  presenta9on	
  

–  Judging	
  
•  By	
  engineers,	
  SSI	
  faculty,	
  Lwala	
  
•  Presenta9on	
  
• Wri_en	
  documenta9on	
  of	
  EDP	
  in	
  innova9on	
  portal	
  



The	
  Winner’s	
  Prototype	
  is	
  off	
  
to	
  Kenya!	
  



Details	
  

•  Two	
  weeks	
  in	
  June	
  
•  Full	
  day,	
  non-­‐residen9al	
  
•  Op9onal	
  transporta9on	
  

assistance	
  
•  Lunch	
  and	
  snacks	
  provided	
  
•  $300	
  registra9on	
  fee	
  
•  Op9onal	
  scholarship	
  

applica9on	
  
•  Harpeth	
  Hall	
  faculty	
  and	
  

Vanderbilt	
  University	
  School	
  
of	
  Engineering	
  faculty	
  and	
  
graduate	
  students	
  



Innova9on	
  Portal	
  and	
  EDPPSR	
  

•  h_p://
innova9onportal.org	
  

•  Engineering	
  Design	
  
Process	
  Porqolio	
  
Scoring	
  Rubric	
  

•  Use	
  for	
  forma9ve	
  and	
  
summa9ve	
  assessment	
  



Understanding	
  	
  of	
  Engineering	
  Post-­‐SSI	
  

•  Engineering	
  design	
  is	
  not	
  always	
  crea9ng	
  something	
  but	
  it	
  
is	
  more	
  oken	
  improving	
  what	
  already	
  exists.	
  	
  

•  Engineering	
  includes	
  crea9ng	
  things	
  to	
  solve	
  a	
  problem.	
  
•  Engineering	
  that	
  is	
  beyond	
  such	
  superficial	
  ideas	
  that	
  

suggest	
  that	
  engineers	
  fix	
  cars	
  or	
  build	
  houses	
  and	
  bridges.	
  	
  
•  Engineering	
  comprises	
  mul9ple	
  disciplines	
  and	
  subject	
  

areas	
  (such	
  as	
  math	
  and	
  science).	
  	
  
•  By	
  the	
  SSI	
  introducing	
  the	
  girls	
  to	
  real-­‐world	
  issues	
  in	
  

which	
  they	
  can	
  offer	
  applicable	
  solu.ons,	
  the	
  girls	
  were	
  
able	
  to	
  make	
  feasible	
  connec.ons	
  to	
  engineering.	
  	
  



Self-­‐Efficacy	
  Conclusions	
  

•  The	
  SSI	
  was	
  effec9ve	
  in	
  increasing	
  the	
  girl’s	
  
self-­‐efficacy	
  
– a	
  greater	
  belief	
  in	
  their	
  success	
  within	
  STEM	
  
courses.	
  	
  

– a	
  greater	
  feeling	
  of	
  inclusion	
  both	
  inside	
  and	
  
outside	
  the	
  classroom	
  

– greater	
  expecta9ons	
  in	
  the	
  outcomes	
  of	
  taking	
  
math	
  courses	
  and	
  doing	
  well	
  in	
  math.	
  

– confident	
  in	
  comple9ng	
  an	
  engineering	
  program.	
  	
  



NGSS	
  Standards	
  Met	
  –	
  Tippy	
  Tap	
  
•  HS-­‐ETS1-­‐1.	
  Analyze	
  a	
  major	
  global	
  challenge	
  to	
  specify	
  qualita.ve	
  and	
  

quan.ta.ve	
  criteria	
  and	
  constraints	
  for	
  solu.ons	
  that	
  account	
  for	
  
societal	
  needs	
  and	
  wants.	
  	
  

•  HS-­‐ETS1-­‐2.	
  Design	
  a	
  solu.on	
  to	
  a	
  complex	
  real-­‐world	
  problem	
  by	
  
breaking	
  it	
  down	
  into	
  smaller,	
  more	
  manageable	
  problems	
  that	
  can	
  be	
  
solved	
  through	
  engineering.	
  	
  

•  HS-­‐ETS1-­‐3.	
  Evaluate	
  a	
  solu.on	
  to	
  a	
  complex	
  real-­‐world	
  problem	
  based	
  on	
  
priori.zed	
  criteria	
  and	
  trade-­‐offs	
  that	
  account	
  for	
  a	
  range	
  of	
  constraints,	
  
including	
  cost,	
  safety,	
  reliability,	
  and	
  aesthe.cs,	
  as	
  well	
  as	
  possible	
  social,	
  
cultural,	
  and	
  environmental	
  impacts.	
  	
  

•  HS-­‐ETS1-­‐4.	
  Use	
  a	
  computer	
  simula9on	
  to	
  model	
  the	
  impact	
  of	
  proposed	
  
solu9ons	
  to	
  a	
  complex	
  real-­‐world	
  problem	
  with	
  numerous	
  criteria	
  and	
  
constraints	
  on	
  interac9ons	
  within	
  and	
  between	
  systems	
  relevant	
  to	
  the	
  
problem.	
  	
  



2013:	
  Crea9ng	
  a	
  Fish	
  Farm	
  Pond	
  

•  Partner	
  with	
  Lwala	
  Community	
  Alliance	
  
•  Residents	
  of	
  Lwala	
  wish	
  to	
  become	
  fish	
  
farmers	
  
– Problems	
  with	
  dry	
  season	
  and	
  evapora9on	
  
– Current	
  model	
  is	
  a	
  hole	
  in	
  the	
  ground!	
  

– Using	
  materials	
  found	
  naturally	
  in	
  Kenya,	
  design	
  a	
  
fish	
  farm	
  pond	
  







NGSS	
  Standards	
  Met	
  –	
  Fish	
  Pond	
  

•  HS-­‐LS1-­‐3.	
  Plan	
  and	
  conduct	
  an	
  inves9ga9on	
  to	
  provide	
  
evidence	
  that	
  feedback	
  mechanisms	
  maintain	
  homeostasis.	
  	
  

•  HS-­‐LS2-­‐1.	
  Use	
  mathema9cal	
  and/or	
  computa9onal	
  
representa9ons	
  to	
  support	
  explana9ons	
  of	
  factors	
  that	
  affect	
  
carrying	
  capacity	
  of	
  ecosystems	
  at	
  different	
  scales.	
  	
  

•  HS-­‐LS2-­‐2.	
  Use	
  mathema9cal	
  representa9ons	
  to	
  support	
  and	
  
revise	
  explana9ons	
  based	
  on	
  evidence	
  about	
  factors	
  affec9ng	
  
biodiversity	
  and	
  popula9ons	
  in	
  ecosystems	
  of	
  different	
  scales.	
  	
  

•  HS-­‐LS2-­‐7.	
  Design,	
  evaluate,	
  and	
  refine	
  a	
  solu9on	
  for	
  reducing	
  
the	
  impacts	
  of	
  human	
  ac9vi9es	
  on	
  the	
  environment	
  and	
  
biodiversity.	
  	
  

•  HS-­‐ESS3-­‐4.	
  Evaluate	
  or	
  refine	
  a	
  technological	
  solu9on	
  that	
  
reduces	
  impacts	
  of	
  human	
  ac9vi9es	
  on	
  natural	
  systems.	
  	
  	
  



2013:	
  Crea9ng	
  an	
  Oven	
  for	
  Making	
  
Muffins	
  

•  Partner	
  with	
  Lwala	
  Community	
  Alliance	
  
•  Residents	
  of	
  Lwala	
  wish	
  to	
  sell	
  corn	
  muffins	
  

– Women	
  desire	
  income	
  to	
  support	
  their	
  family	
  

– Using	
  materials	
  found	
  naturally	
  in	
  Kenya,	
  design	
  
an	
  oven	
  for	
  baking	
  corn	
  muffins	
  







NGSS	
  Standards	
  Met	
  –	
  Oven	
  

•  HS-­‐PS3-­‐3.	
  Design,	
  build,	
  and	
  refine	
  a	
  device	
  
that	
  works	
  within	
  given	
  constraints	
  to	
  convert	
  
one	
  form	
  of	
  energy	
  into	
  another	
  form	
  of	
  
energy. 	
  	
  



Implica9ons	
  and	
  Sugges9ons	
  

•  Focus	
  on	
  service	
  learning,	
  learning	
  within	
  a	
  
context,	
  and	
  other	
  unique	
  needs	
  of	
  female	
  
and	
  minority	
  learners	
  is	
  cri9cal.	
  

•  SSI	
  can	
  serve	
  as	
  an	
  effec9ve	
  model	
  for	
  STEM-­‐
integrated	
  curriculum	
  both	
  in	
  summer	
  
programs	
  and	
  par9cularly	
  in	
  the	
  classroom.	
  



Implica9ons	
  and	
  Sugges9ons	
  

•  Partner	
  with	
  area	
  schools,	
  informal	
  educators,	
  
etc.	
  

•  Partner	
  with	
  community	
  serving	
  organiza9ons	
  

•  Look	
  specifically	
  at	
  NGSS	
  Disciplinary	
  Core	
  
Ideas	
  and	
  the	
  Engineering	
  &	
  Technology	
  
Standards	
  –	
  Teachers	
  will	
  appreciate	
  the	
  
integra.on	
  most	
  as	
  they	
  have	
  no	
  .me	
  to	
  
spare!	
  



Stacy	
  Klein-­‐Gardner,	
  Ph.D.	
  
Director,	
  Center	
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  for	
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  Associate	
  Professor	
  of	
  the	
  Prac9ce	
  of	
  

Biomedical	
  Engineering,	
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  University	
  

stacy.gardner@harpethhall.org	
  



Leveraging NGSS To Advance  
K-12 Engineering Education  

ASEE 2013 K-12 and Pre-College Engineering Division 

• K-12 students will be exposed to disciplinary core ideas 
in engineering, engineering practices, and the 
engineering design process 

• Curriculum developers will need assistance creating 
meaningful K-12 engineering instructional materials 

• Engineering educators can contribute to K-12 teacher 
preparation and professional development 

• Engineering educators can assist with engineering-
related teaching and learning in both formal and 
informal settings 

• Engineers and engineering educators can serve as 
community resources, role models, and active 
participants in future K-12 education 
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Research & Evaluation 
 	
  Need	
  To	
  Measure	
  NGSS	
  Impacts	
  As	
  Implemented	
  

 	
  General	
  interpreta9on/implementa9on	
  of	
  NGSS	
  
 	
  	
  Specific	
  interpreta9on/implementa9on	
  of	
  Engineering	
  

	
  prac9ces	
  and	
  standards	
  
 	
  	
  Teacher	
  professional	
  development	
  
 	
  	
  New	
  curricula	
  and	
  other	
  instruc9onal	
  materials	
  
 	
  	
  Impacts	
  on	
  student	
  learning,	
  performance	
  

 	
  Great	
  Opportunity	
  For	
  Higher	
  Educa9on	
  Ins9tu9ons	
  	
  
	
  To	
  Contribute	
  To	
  Advancing	
  The	
  Field	
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Research & Evaluation 
 	
  Front-­‐End	
  Evalua9on	
  

 	
  Target	
  audience	
  interests,	
  needs,	
  and	
  expecta9ons	
  
 	
  	
  Tes9ng	
  preliminary	
  program	
  concepts,	
  assump9ons	
  
 	
  	
  Informs	
  project	
  planning	
  and	
  ini9al	
  design	
  

 	
  Forma9ve	
  Evalua9on	
  
 	
  	
  Tes9ng/prototyping	
  ini9al	
  program	
  products,	
  strategies	
  
 	
  	
  Informs	
  project	
  refinement	
  	
  

 	
  Summa9ve	
  Evalua9on	
  
 	
  	
  Measuring	
  program	
  outcomes	
  and	
  impacts	
  
 	
  	
  Repor9ng	
  to	
  project	
  partners,	
  funders	
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Research & Evaluation 
 	
  Join	
  An	
  Exis9ng	
  Network	
  Or	
  Collabora9ve	
  

 	
  Field-­‐test	
  site	
  for	
  emerging	
  program	
  
 	
  	
  Implementa9on	
  site	
  for	
  exis9ng	
  program	
  
 	
  	
  Research	
  and/or	
  evalua9on	
  partner	
  

 	
  	
  Sharing	
  Research	
  &	
  Evalua9on	
  Findings	
  
 	
  	
  Regional	
  and	
  Na9onal	
  Conferences	
  

o 	
  	
  ASEE	
  K-­‐12	
  and	
  Pre-­‐College	
  Engineering	
  Division	
  
o 	
  	
  Na9onal	
  Science	
  Teachers	
  Associa9on	
  (NSTA)	
  
o 	
  	
  American	
  Evalua9on	
  Associa9on	
  (AEA)	
  

 	
  	
  Publica9ons	
  focused	
  on	
  science	
  and	
  engineering	
  educa9on	
  
 	
  	
  Public	
  funding	
  agencies	
  and	
  private	
  founda9ons	
  


