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Workshop Presenters  

 David	
  Heil,	
  President,	
  David	
  Heil	
  &	
  Associates,	
  Inc.,	
  dheil@davidheil.com	
  
David	
  Heil,	
  President	
  of	
  David	
  Heil	
  &	
  Associates,	
  Inc.,	
  (DHA)	
  is	
  well	
  known	
  as	
  an	
  innovative	
  educator,	
  author,	
  and	
  host	
  of	
  the	
  Emmy-­‐Award	
  winning	
  PBS	
  science	
  
series,	
  Newton’s	
  Apple.	
  Active	
  in	
  promoting	
  public	
  understanding	
  of	
  science	
  for	
  over	
  30	
  years,	
  he	
  is	
  a	
  frequent	
  conference	
  and	
  workshop	
  presenter	
  on	
  science,	
  
technology,	
  engineering,	
  and	
  mathematics	
  (STEM)	
  education,	
  and	
  his	
  firm	
  provides	
  research	
  and	
  evaluation	
  services	
  for	
  a	
  broad	
  range	
  of	
  government,	
  
corporate,	
  non-­‐profit	
  and	
  university	
  clients.	
  Heil	
  is	
  a	
  co-­‐author	
  of	
  Family	
  Engineering:	
  An	
  Activity	
  and	
  Event	
  Planning	
  Guide,	
  and	
  serves	
  as	
  a	
  member-­‐at-­‐large	
  on	
  
the	
  Executive	
  Committee	
  of	
  ASEE’s	
  K-­‐12	
  Division.	
  

 Shannon	
  McManus,	
  Senior	
  Professional	
  Development	
  Associate,	
  Engineering	
  is	
  Elementary	
  Curriculum	
  Project	
  at	
  the	
  Museum	
  of	
  Science,	
  Boston,	
  
smcmanus@mos.org	
  
Shannon	
  McManus	
  is	
  a	
  senior	
  professional	
  development	
  associate	
  for	
  the	
  Engineering	
  is	
  Elementary	
  curriculum	
  project	
  at	
  the	
  Museum	
  of	
  Science,	
  Boston.	
  She	
  
taught	
  high	
  school	
  physics	
  and	
  integrated	
  science	
  in	
  San	
  Francisco	
  for	
  seven	
  years	
  after	
  receiving	
  her	
  B.A.	
  in	
  physics	
  education	
  from	
  the	
  University	
  of	
  Delaware.	
  
She	
  returned	
  to	
  the	
  East	
  Coast	
  to	
  pursue	
  her	
  master’s	
  in	
  environmental	
  science	
  and	
  management	
  from	
  the	
  University	
  of	
  Rhode	
  Island	
  where	
  she	
  also	
  worked	
  as	
  
an	
  education	
  and	
  outreach	
  coordinator	
  for	
  the	
  University’s	
  stormwater	
  outreach	
  program.	
  Prior	
  to	
  joining	
  the	
  EiE	
  team,	
  Shannon	
  was	
  the	
  outreach	
  coordinator	
  
for	
  the	
  Buzzards	
  Bay	
  Coalition,	
  an	
  environmental	
  non-­‐profit	
  in	
  southern	
  Massachusetts.	
  

 Elizabeth	
  Parry,	
  Coordinator,	
  K-­‐20	
  STEM	
  Partnership	
  Development,	
  North	
  Carolina	
  State	
  University	
  College	
  of	
  Engineering,	
  eaparry@ncsu.edu	
  
Liz	
  is	
  a	
  former	
  manager	
  at	
  IBM.	
  She	
  obtained	
  her	
  B.S.	
  degree	
  in	
  engineering	
  management	
  with	
  a	
  minor	
  in	
  mechanical	
  engineering	
  from	
  the	
  University	
  of	
  
Missouri-­‐Rolla	
  in	
  1983.	
  She	
  worked	
  for	
  a	
  number	
  of	
  years	
  at	
  IBM	
  before	
  resigning	
  to	
  be	
  a	
  mom	
  and	
  to	
  do	
  engineering	
  outreach.	
  Liz	
  now	
  works	
  for	
  The	
  
Engineering	
  Place	
  as	
  the	
  coordinator	
  for	
  STEM	
  partnership	
  development.	
  She	
  has	
  managed	
  multimillion	
  dollar	
  grants	
  from	
  the	
  National	
  Science	
  Foundation	
  GK-­‐
12	
  Program	
  and	
  is	
  a	
  certified	
  Engineering	
  is	
  Elementary	
  (EIE)	
  teacher	
  trainer.	
  She	
  is	
  also	
  the	
  immediate	
  past	
  chair	
  of	
  the	
  ASEE	
  K-­‐12	
  &	
  Pre-­‐College	
  Engineering	
  
Division.	
  
	
  

 Stacy	
  Klein-­‐Gardner,	
  Ph.D.,	
  Director,	
  Center	
  for	
  STEM	
  Education	
  for	
  Girls,	
  Harpeth	
  Hall	
  School,	
  stacy.gardner@harpethall.org	
  
Stacy	
  Klein-­‐Gardner,	
  Ph.D.,	
  is	
  the	
  Director	
  of	
  the	
  Center	
  for	
  STEM	
  Education	
  for	
  Girls	
  at	
  the	
  Harpeth	
  Hall	
  School	
  in	
  Nashville,	
  TN.	
  	
  She	
  is	
  also	
  an	
  adjoint	
  professor	
  
of	
  the	
  practice	
  of	
  biomedical	
  engineering	
  at	
  Vanderbilt	
  University.	
  	
  She	
  has	
  taught	
  high	
  school	
  STEM	
  courses	
  for	
  eleven	
  years	
  and	
  designs	
  engineering	
  
instructional	
  materials,	
  particularly	
  for	
  high	
  school	
  students.	
  	
  She	
  has	
  run	
  the	
  Vanderbilt	
  University	
  Research	
  Experiences	
  for	
  Teachers	
  (RET)	
  for	
  nine	
  summers	
  
and	
  loves	
  running	
  professional	
  development	
  of	
  any	
  kind	
  for	
  K12	
  teachers.	
  Stacy	
  is	
  the	
  recently	
  elected	
  chair	
  of	
  the	
  ASEE	
  K-­‐12	
  &	
  Pre-­‐College	
  Engineering	
  Division.	
  	
  

 Shannon	
  Weiss,	
  Project	
  Coordinator,	
  David	
  Heil	
  &	
  Associates,	
  Inc.,	
  sweiss@davidheil.com	
  
Shannon	
  Weiss	
  is	
  a	
  project	
  coordinator	
  and	
  specializes	
  in	
  the	
  design	
  and	
  implementation	
  of	
  evaluation	
  and	
  market	
  research	
  projects	
  related	
  to	
  DHA's	
  core	
  areas	
  
of	
  emphasis	
  in	
  science,	
  engineering,	
  health,	
  and	
  environmental	
  education;	
  and	
  institutional	
  strategic	
  and	
  business	
  planning.	
  Her	
  work	
  serves	
  a	
  range	
  of	
  academic	
  
institutions,	
  government	
  agencies,	
  corporations	
  and	
  non-­‐profit	
  enterprises	
  including	
  projects	
  funded	
  by	
  the	
  National	
  Science	
  Foundation	
  and	
  the	
  National	
  
Institutes	
  of	
  Health.	
  Prior	
  to	
  joining	
  DHA,	
  Shannon	
  designed	
  and	
  conducted	
  evaluations	
  for	
  Seattle's	
  Woodland	
  Park	
  Zoo,	
  Burke	
  Museum	
  of	
  Natural	
  History	
  and	
  
Culture,	
  and	
  the	
  Pacific	
  Science	
  Center.	
  Shannon	
  received	
  a	
  B.A.	
  in	
  Art	
  History	
  from	
  the	
  University	
  of	
  Evansville	
  in	
  Evansville,	
  IN;	
  an	
  M.A.	
  in	
  Museum	
  Studies	
  from	
  
the	
  University	
  of	
  Washington	
  in	
  Seattle,	
  WA;	
  and	
  was	
  a	
  member	
  of	
  the	
  initial	
  cohort	
  of	
  the	
  University	
  of	
  Washington's	
  IMLS	
  funded	
  New	
  Directions	
  in	
  Audience	
  
Research	
  Program.	
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K-12 and Pre-College Engineering Division 
 

Division	
  Mission	
  And	
  Vision	
  
	
  

	
  
The	
  Division	
  strives	
  to	
  provide	
  a	
  focus	
  for	
  development	
  of	
  innovative	
  K-­‐12	
  engineering	
  education	
  curricula	
  and	
  
delivery	
  approaches	
  and	
  a	
  forum	
  for	
  the	
  presentation	
  and	
  sharing	
  of	
  K-­‐12	
  engineering	
  educational	
  initiatives	
  and	
  
methods;	
  create	
  a	
  vital	
  community	
  engaged	
  in	
  K-­‐12	
  engineering	
  initiatives;	
  encourage	
  the	
  professional	
  
development	
  of	
  teachers	
  in	
  K-­‐12	
  engineering	
  education	
  methodologies;	
  increase	
  awareness	
  and	
  participation	
  of	
  
university	
  faculty	
  and	
  industrial	
  educators/partners	
  in	
  K-­‐12	
  engineering	
  initiatives;	
  promote	
  engineering	
  as	
  the	
  
context	
  to	
  integrate	
  science	
  and	
  mathematics	
  with	
  all	
  subjects	
  in	
  the	
  K-­‐12	
  setting;	
  encourage	
  the	
  participation	
  of	
  
K-­‐12	
  educators	
  in	
  the	
  creation	
  and	
  delivery	
  of	
  K-­‐12	
  engineering	
  content;	
  and,	
  synthesize	
  and	
  broadly	
  disseminate	
  
lessons	
  learned.	
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K-12 and Pre-College Engineering Division 
 

2012-­‐2013	
  Officers	
  
 

Name	
   Position	
   Institution	
   E-­mail	
  
Elizabeth	
  A.	
  Parry	
   Chair	
   North	
  Carolina	
  State	
  University	
   eaparry@ncsu.edu	
  

Stacy	
  S.	
  Gardner	
   Chair-­‐Elect	
   Harpeth	
  Hall	
  and	
  
Vanderbilt	
  University	
   stacy.gardner@harpethhall.org	
  

Malinda	
  S.	
  Zarske	
   Past	
  Chair	
   University	
  of	
  Colorado,	
  Boulder	
   malinda.zarske@colorado.edu	
  

Susan	
  K.	
  Donohue	
   Program	
  Chair	
   University	
  of	
  Virginia	
   susan.donohue@gmail.com	
  

Monica	
  Cardella	
   Secretary/Treasurer	
   Purdue	
  University	
   mcardell@purdue.edu	
  
Susan	
  E.	
  Walden	
   Editor	
   University	
  of	
  Oklahoma	
   susan.walden@ou.edu	
  

Dara	
  Ducey	
  Randerson	
   K-­‐12	
  Representative	
   Oswego	
  East	
  High	
  School	
  /	
  Oswego	
  
High	
  School,	
  Illinois	
   dranderson1117@oswego308.org	
  

Sharlene	
  Yang	
   Program	
  Chair	
  Elect	
   Museum	
  of	
  Science,	
  Boston	
   syang@mos.org	
  

David	
  Heil	
   Member-­‐At-­‐Large	
  
2012-­‐2014	
   David	
  Heil	
  &	
  Associates,	
  Inc.	
   dheil@davidheil.com	
  

Mary	
  Phelps	
   Member-­‐At-­‐Large	
  
2012-­‐2014	
   Old	
  Dominion	
  University	
   phelpsma1@gmail.com	
  

Martha	
  Cyr	
   Member-­‐At-­‐Large	
  
2011-­‐2013	
   Worcester	
  Polytechnic	
  Institute	
   mcyr@wpi.edu	
  

Tamara	
  J.	
  Moore	
   Member-­‐At-­‐Large	
   University	
  of	
  Minnesota,	
  Twin	
  Cities	
   tamara@umn.edu	
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exposure to engineering activities (e.g., robotics and invention competitions) can spark interest in 
the study of STEM or future careers (National Science Foundation, 2010). This early 
engagement is particularly important for students who have traditionally not considered science 
as a possible career choice, including females and students from multiple languages and cultures 
in this global community. 

Engineering Design in the NGSS 

In the NGSS, engineering design is integrated throughout the document. First, a fair number of 
standards in the three disciplinary areas of life, physical, and Earth and space science begin with 
an engineering practice. In these standards, students demonstrate their understanding of science 
through the application of engineering practices.  Second, the NGSS also include separate 
standards for engineering design at the K-2, 3-5, 6-8, and 9-12 grade levels. This multi-pronged 
approach, including engineering design both as a set of practices and as a set of core ideas, is 
consistent with the original intention of the F ramework. 

It is important to point out that the NGSS do not put forward a full set of standards for 
engineering education, but rather include only practices and ideas about engineering design that 
are considered necessary for literate citizens. The standards for engineering design reflect the 
three component ideas of the F ramework and progress at each grade span. 

G rades K -2 

Engineering design in the earliest grades introduces students 
people want to change.  They can use tools and materials to solve simple problems, use different 
representations to convey solutions, and compare different solutions to a problem and determine 
which is best.  Students in all grade levels are not expected to come up with original solutions, 
although original solutions are always welcome. Emphasis is on thinking through the needs or 
goals that need to be met, and which solutions best meet those needs and goals. 
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G rades 3-5 

At the upper elementary grades, engineering design engages students in more formalized 
problem solving. Students define a problem using criteria for success and constraints or limits of 
possible solutions.  Students research and consider multiple possible solutions to a given 
problem. Generating and testing solutions also becomes more rigorous as the students learn to 
optimize solutions by revising them several times to obtain the best possible design. 

 

G rades 6-8 

At the middle school level, students learn to sharpen the focus of problems by precisely 
specifying criteria and constraints of successful solutions, taking into account not only what 
needs the problem is intended to meet, but also the larger context within which the problem is 
defined, including limits to possible solutions.  Students can identify elements of different 
solutions and combine them to create new solutions. Students at this level are expected to use 
systematic methods to compare different solutions to see which best meet criteria and 
constraints, and to test and revise solutions a number of times in order to arrive at an optimal 
design. 
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G rades 9-12 

Engineering design at the high school level engages students in complex problems that include 
issues of social and global significance. Such problems need to be broken down into simpler 
problems to be tackled one at a time.  Students are also expected to quantify criteria and 
constraints so that it will be possible to use quantitative methods to compare the potential of 
different solutions. While creativity in solving problems is valued, emphasis is on identifying the 
best solution to a problem, which often involves researching how others have solved it before. 
Students are expected to use mathematics and/or computer simulations to test solutions under 
different conditions, prioritize criteria, consider trade-offs, and assess social and environmental 
impacts.  
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Conclusion 

The inclusion of engineering design within the fabric of the NGSS has profound implications for 
curriculum, teaching, and assessment. All students need opportunities to acquire engineering 
design practices and concepts alongside the practices and concepts of science.  

The decision to integrate engineering design into the science disciplines is not intended either to 
encourage or discourage development of engineering courses. In recent years, many middle and 

engage 
them in experiences using a variety of technologies, and provide information on a range of 
engineering careers. The engineering design standards included in the NGSS could certainly be a 
component of such courses but most likely do not represent the full scope of such courses or an 
engineering pathway. Rather, the purpose of the NGSS is to emphasize the key knowledge and 
skills that all students need in order to engage fully as workers, consumers, and citizens in 21st 
century society.  

Performance Expectations That Incorporate Engineering Practices 

 Physical Science L ife Science Earth and Space 
Science 

Engineering 

K K-PS2-2 
K-PS3-2 

 K-ESS3-2       
K-ESS3-3 

K-2-ETS1-1 
K-2-ETS1-2 
K-2-ETS1-3 1 1-PS4-4 1-LS1-1  

2 2-PS1-2      2-LS2-2      2-ESS2-1 

3 3-PS2-4 3-LS4-4 3-ESS3-1      3-5-ETS1-1 
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G rades 9-12 

Engineering design at the high school level engages students in complex problems that include 
issues of social and global significance. Such problems need to be broken down into simpler 
problems to be tackled one at a time.  Students are also expected to quantify criteria and 
constraints so that it will be possible to use quantitative methods to compare the potential of 
different solutions. While creativity in solving problems is valued, emphasis is on identifying the 
best solution to a problem, which often involves researching how others have solved it before. 
Students are expected to use mathematics and/or computer simulations to test solutions under 
different conditions, prioritize criteria, consider trade-offs, and assess social and environmental 
impacts.  
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Conclusion 

The inclusion of engineering design within the fabric of the NGSS has profound implications for 
curriculum, teaching, and assessment. All students need opportunities to acquire engineering 
design practices and concepts alongside the practices and concepts of science.  

The decision to integrate engineering design into the science disciplines is not intended either to 
encourage or discourage development of engineering courses. In recent years, many middle and 

engage 
them in experiences using a variety of technologies, and provide information on a range of 
engineering careers. The engineering design standards included in the NGSS could certainly be a 
component of such courses but most likely do not represent the full scope of such courses or an 
engineering pathway. Rather, the purpose of the NGSS is to emphasize the key knowledge and 
skills that all students need in order to engage fully as workers, consumers, and citizens in 21st 
century society.  

Performance Expectations That Incorporate Engineering Practices 

 Physical Science L ife Science Earth and Space 
Science 

Engineering 

K K-PS2-2 
K-PS3-2 

 K-ESS3-2       
K-ESS3-3 

K-2-ETS1-1 
K-2-ETS1-2 
K-2-ETS1-3 1 1-PS4-4 1-LS1-1  
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3 3-PS2-4 3-LS4-4 3-ESS3-1      3-5-ETS1-1 
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4 4-PS3-4      
4-PS4-3 

 4-ESS3-2      3-5-ETS1-2 
3-5-ETS1-3 

5    

6-8 MS-PS1-6      
MS-PS2-1 
MS-PS3-3 
 

MS-LS2-5  MS-ETS1-1 
MS-ETS1-2 
MS-ETS1-3 
MS-ETS1-4 

9-12 HS-PS1-6     
HS-PS2-3        
HS-PS2-6 
HS-PS3-3     
HS-PS4-5 
 

HS-LS2-7  
HS-LS4-6 

HS-ESS3-2 
HS-ESS3-4     
 

HS-ETS1-1 
HS-ETS1-2 
HS-ETS1-3 
HS-ETS1-4 

!
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&(A'0/&,)/&?(0C$B)0'*$?($:)&-$/'0/0C$
D4&%4$<-?A&*'$*)/)$/?$0@<<?-/$
'K<=)()/&?(0$?-$*'0&,($0?=@/&?(0F$
$

.=)((&(,$)(*$%)-->&(,$?@/$
&(A'0/&,)/&?(0$/?$)(0D'-$
I@'0/&?(0$?-$/'0/$0?=@/&?(0$/?$
<-?B='H0$&($8 L$B@&=*0$?($J 5$
'K<'-&'(%'0$)(*$<-?,-'00'0$/?$
&(%=@*'$&(A'0/&,)/&?(0$/4)/$%?(/-?=$
A)-&)B='0$)(*$<-?A&*'$'A&*'(%'$/?$
0@<<?-/$'K<=)()/&?(0$?-$*'0&,($
0?=@/&?(0F$$

.=)((&(,$)(*$%)-->&(,$?@/$
&(A'0/&,)/&?(0$&($MNO$B@&=*0$?($JNL$
'K<'-&'(%'0$)(*$<-?,-'00'0$/?$
&(%=@*'$&(A'0/&,)/&?(0$/4)/$@0'$
H@=/&<='$A)-&)B='0$)(*$<-?A&*'$
'A&*'(%'$/?$0@<<?-/$'K<=)()/&?(0$?-$
0?=@/&?(0F$
$
$

.=)((&(,$)(*$%)-->&(,$?@/$&(A'0/&,)/&?(0$&($
PN75$B@&=*0$?($JNO$'K<'-&'(%'0$)(*$
<-?,-'00'0$/?$&(%=@*'$&(A'0/&,)/&?(0$/4)/$
<-?A&*'$'A&*'(%'$:?-$)(*$/'0/$%?(%'</@)=C$
H)/4'H)/&%)=C$<4>0&%)=C$)(*$'H<&-&%)=$
H?*'=0F$
$

 Q&/4$,@&*)(%'C$<=)($)(*$
%?(*@%/$)($&(A'0/&,)/&?($&($
%?==)B?-)/&?($D&/4$<''-0$2:?-$J;F$

 .=)($)(*$%?(*@%/$)($
&(A'0/&,)/&?($%?==)B?-)/&A'=>$/?$
<-?*@%'$*)/)$/?$0'-A'$)0$/4'$
B)0&0$:?-$'A&*'(%'$/?$)(0D'-$)$
I@'0/&?(F$

$

 .=)($)(*$%?(*@%/$)($
&(A'0/&,)/&?($%?==)B?-)/&A'=>$/?$
<-?*@%'$*)/)$/?$0'-A'$)0$/4'$
B)0&0$:?-$'A&*'(%'C$@0&(,$:)&-$
/'0/0$&($D4&%4$A)-&)B='0$)-'$
%?(/-?=='*$)(*$/4'$(@HB'-$?:$
/-&)=0$%?(0&*'-'*F$

$

 .=)($)($&(A'0/&,)/&?($&(*&A&*@)==>$
)(*$%?==)B?-)/&A'=>C$)(*$&($/4'$
*'0&,(R$&*'(/&:>$&(*'<'(*'(/$)(*$
*'<'(*'(/$A)-&)B='0$)(*$%?(/-?=0C$
D4)/$/??=0$)-'$(''*'*$/?$*?$/4'$
,)/4'-&(,C$4?D$H')0@-'H'(/0$
D&==$B'$-'%?-*'*C$)(*$4?D$H)(>$
*)/)$)-'$(''*'*$/?$0@<<?-/$)$
%=)&HF$

 S?(*@%/$)($&(A'0/&,)/&?($)(*T?-$
'A)=@)/'$)(*T?-$-'A&0'$/4'$
'K<'-&H'(/)=$*'0&,($/?$<-?*@%'$
*)/)$/?$0'-A'$)0$/4'$B)0&0$:?-$
'A&*'(%'$/4)/$H''/$/4'$,?)=0$?:$
/4'$&(A'0/&,)/&?(F$$
$

 .=)($)($&(A'0/&,)/&?($?-$/'0/$)$*'0&,($
&(*&A&*@)==>$)(*$%?==)B?-)/&A'=>$/?$<-?*@%'$
*)/)$/?$0'-A'$)0$/4'$B)0&0$:?-$'A&*'(%'$)0$
<)-/$?:$B@&=*&(,$)(*$-'A&0&(,$H?*'=0C$
0@<<?-/&(,$'K<=)()/&?(0$:?-$<4'(?H'()C$
?-$/'0/&(,$0?=@/&?(0$/?$<-?B='H0F$S?(0&*'-$
<?00&B='$%?(:?@(*&(,$A)-&)B='0$?-$'::'%/0$

'(0@-'$A)-&)B='0$)-'$%?(/-?=='*F$
 .=)($)(*$%?(*@%/$)($&(A'0/&,)/&?($
&(*&A&*@)==>$)(*$%?==)B?-)/&A'=>$/?$<-?*@%'$
*)/)$/?$0'-A'$)0$/4'$B)0&0$:?-$'A&*'(%'C$
)(*$&($/4'$*'0&,(R$*'%&*'$?($/><'0C$4?D$
H@%4C$)(*$)%%@-)%>$?:$*)/)$(''*'*$/?$
<-?*@%'$-'=&)B='$H')0@-'H'(/0$)(*$
%?(0&*'-$=&H&/)/&?(0$?($/4'$<-'%&0&?($?:$
/4'$*)/)$2'F,FC$(@HB'-$?:$/-&)=0C$%?0/C$-&0EC$
/&H';C$)(*$-':&('$/4'$*'0&,($)%%?-*&(,=>F$

 .=)($)(*$%?(*@%/$)($&(A'0/&,)/&?($?-$/'0/$
)$*'0&,($0?=@/&?($&($)$0):'$)(*$'/4&%)=$
H)(('-$&(%=@*&(,$%?(0&*'-)/&?(0$?:$
'(A&-?(H'(/)=C$0?%&)=C$)(*$<'-0?()=$
&H<)%/0F$

 +A)=@)/'$*&::'-'(/$D)>0$?:$
?B0'-A&(,$)(*T?-$H')0@-&(,$)$
<4'(?H'(?($/?$*'/'-H&('$
D4&%4$D)>$%)($)(0D'-$)$
I@'0/&?(F$

 +A)=@)/'$)<<-?<-&)/'$H'/4?*0$
)(*T?-$/??=0$:?-$%?=='%/&(,$
*)/)F$

 +A)=@)/'$/4'$)%%@-)%>$?:$A)-&?@0$
H'/4?*0$:?-$%?=='%/&(,$*)/)F$

 #'='%/$)<<-?<-&)/'$/??=0$/?$%?=='%/C$-'%?-*C$
)()=>U'C$)(*$'A)=@)/'$*)/)F$$

 3)E'$?B0'-A)/&?(0$2:&-0/4)(*$?-$
:-?H$H'*&);$)(*T?-$
H')0@-'H'(/0$/?$%?=='%/$*)/)$

 3)E'$?B0'-A)/&?(0$)(*T?-$
H')0@-'H'(/0$/?$<-?*@%'$*)/)$
/?$0'-A'$)0$/4'$B)0&0$:?-$

 S?=='%/$*)/)$/?$<-?*@%'$*)/)$/?$
0'-A'$)0$/4'$B)0&0$:?-$'A&*'(%'$/?$
)(0D'-$0%&'(/&:&%$I@'0/&?(0$?-$/'0/$

 3)E'$*&-'%/&?()=$4><?/4'0'0$/4)/$0<'%&:>$
D4)/$4)<<'(0$/?$)$*'<'(*'(/$A)-&)B='$
D4'($)($&(*'<'(*'(/$A)-&)B='$&0$
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/4)/$%)($<'$=0'*$/>$?)@'$
%>?A)-&0>(0B$

 3)@'$><0'-C)/&>(0$2:&-0/4)(*$>-$
:->?$?'*&);$)(*D>-$
?')0=-'?'(/0$>:$)$A->A>0'*$
><E'%/$>-$/>>F$>-$0>F=/&>($/>$
*'/'-?&('$&:$&/$0>FC'0$)$A-><F'?$
>-$?''/0$)$,>)FB$

 3)@'$A-'*&%/&>(0$<)0'*$>($A-&>-$
'GA'-&'(%'0B$

'C&*'(%'$:>-$)($'GAF)()/&>($>:$
)$A4'(>?'(>($>-$/'0/$)$*'0&,($
0>F=/&>(B$

 3)@'$A-'*&%/&>(0$)<>=/$H4)/$
H>=F*$4)AA'($&:$)$C)-&)<F'$
%4)(,'0B$

 I'0/$/H>$*&::'-'(/$?>*'F0$>:$
/4'$0)?'$A->A>0'*$><E'%/J$
/>>FJ$>-$A->%'00$/>$*'/'-?&('$
H4&%4$<'//'-$?''/0$%-&/'-&)$:>-$
0=%%'00B$

*'0&,($0>F=/&>(0$=(*'-$)$-)(,'$>:$
%>(*&/&>(0B$

 K>FF'%/$*)/)$)<>=/$/4'$
A'-:>-?)(%'$>:$)$A->A>0'*$
><E'%/J$/>>FJ$A->%'00J$>-$0L0/'?$
=(*'-$)$-)(,'$>:$%>(*&/&>(0B$

?)(&A=F)/'*B$
 3)(&A=F)/'$C)-&)<F'0$)(*$%>FF'%/$*)/)$
)<>=/$)$%>?AF'G$?>*'F$>:$)$A->A>0'*$
A->%'00$>-$0L0/'?$/>$&*'(/&:L$:)&F=-'$
A>&(/0$>-$&?A->C'$A'-:>-?)(%'$-'F)/&C'$/>$
%-&/'-&)$:>-$0=%%'00$>-$>/4'-$C)-&)<F'0B$
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!"#$%"$&'%(&)%*#%$$+#%*&

,+'"-#"$.& / 0&12%($%.$(&,+'"-#"$.&& 3 4&12%($%.$(&,+'"-#"$.& 5 6&12%($%.$(&,+'"-#"$.& 7 80&12%($%.$(&,+'"-#"$.&

9%':;<#%*&'%(&=%-$+>+$-#%*&
?'-'&
&
#%&'(/&:&%$&(<'0/&,)/&=(0$>-=*?%'$

*)/)$/4)/$@?0/$A'$)()BCD'*$&($

=-*'-$/=$*'-&<'$@')(&(,E$F'%)?0'$

*)/)$>)//'-(0$)(*$/-'(*0$)-'$(=/$

)BG)C0$=A<&=?0H$0%&'(/&0/0$?0'$)$

-)(,'$=:$/==B0 &(%B?*&(,$

/)A?B)/&=(H$,-)>4&%)B$

&(/'->-'/)/&=(H$<&0?)B&D)/&=(H$)(*$

0/)/&0/&%)B$)()BC0&0 /=$&*'(/&:C$/4'$

0&,(&:&%)(/$:')/?-'0$)(*$>)//'-(0$&($

/4'$*)/)E$#%&'(/&0/0$&*'(/&:C$

0=?-%'0$=:$'--=-$&($/4'$

&(<'0/&,)/&=(0$)(*$%)B%?B)/'$/4'$

*',-''$=:$%'-/)&(/C$&($/4'$-'0?B/0E$

3=*'-($/'%4(=B=,C$@)I'0$/4'$

%=BB'%/&=($=:$B)-,'$*)/)$0'/0$@?%4$

')0&'-H$>-=<&*&(,$0'%=(*)-C$

0=?-%'0$:=-$)()BC0&0E$

$

+(,&(''-&(,$&(<'0/&,)/&=(0$&(%B?*'$

)()BC0&0$=:$*)/)$%=BB'%/'*$&($/4'$

/'0/0$=:$*'0&,(0E$J4&0$)BB=G0$

%=@>)-&0=($=:$*&::'-'(/$0=B?/&=(0$

)(*$*'/'-@&('0$4=G$G'BB$')%4$

@''/0$0>'%&:&%$*'0&,($%-&/'-&) /4)/$

&0H$G4&%4$*'0&,($A'0/$0=B<'0$/4'$

>-=AB'@$G&/4&($,&<'($%=(0/-)&(/0E$

K&I'$0%&'(/&0/0H$'(,&(''-0$-'L?&-'$)$

-)(,'$=:$/==B0$/=$&*'(/&:C$>)//'-(0$

G&/4&($*)/)$)(*$&(/'->-'/$/4'$

-'0?B/0E$M*<)(%'0$&($0%&'(%'$@)I'$

)()BC0&0$=:$>-=>=0'*$0=B?/&=(0$

@=-'$'::&%&'(/$)(*$'::'%/&<'E&

M()BCD&(,$*)/)$&($N 5$A?&B*0$=($

>-&=-$'O>'-&'(%'0$)(*$>-=,-'00'0$

/=$%=BB'%/&(,H$-'%=-*&(,H$)(*$

04)-&(,$=A0'-<)/&=(0E$

$

M()BCD&(,$*)/)$&($8 P$A?&B*0$=($

N 5$'O>'-&'(%'0$)(*$>-=,-'00'0$

/=$&(/-=*?%&(,$L?)(/&/)/&<'$

)>>-=)%4'0$/=$%=BB'%/&(,$*)/)$

)(*$%=(*?%/&(,$@?B/&>B'$/-&)B0$=:$

L?)B&/)/&<'$=A0'-<)/&=(0E$

Q4'($>=00&AB'$)(*$:')0&AB'H$

*&,&/)B$/==B0$04=?B*$A'$?0'*E$

M()BCD&(,$*)/)$&($R S$A?&B*0$=($N P$

'O>'-&'(%'0$)(*$>-=,-'00'0$/=$

'O/'(*&(,$L?)(/&/)/&<'$)()BC0&0$/=$

&(<'0/&,)/&=(0H$*&0/&(,?&04&(,$

A'/G''($%=--'B)/&=($)(*$%)?0)/&=(H$

)(*$A)0&%$0/)/&0/&%)B$/'%4(&L?'0$=:$

*)/)$)(*$'--=-$)()BC0&0E$$

$

M()BCD&(,$*)/)$&($T 75$A?&B*0$=($N S$

'O>'-&'(%'0$)(*$>-=,-'00'0$/=$

&(/-=*?%&(,$@=-'$*'/)&B'*$0/)/&0/&%)B$

)()BC0&0H$/4'$%=@>)-&0=($=:$*)/)$0'/0$

:=-$%=(0&0/'(%CH$)(*$/4'$?0'$=:$

@=*'B0$/=$,'('-)/'$)(*$)()BCD'$*)/)E$$

$

 U'%=-*$&(:=-@)/&=($
2=A0'-<)/&=(0H$/4=?,4/0H$)(*$

&*')0;E$

 V0'$)(*$04)-'$>&%/?-'0H$
*-)G&(,0H$)(*W=-$G-&/&(,0$=:$

=A0'-<)/&=(0E$

 V0'$=A0'-<)/&=(0$2:&-0/4)(*$=-$
:-=@$@'*&);$/=$*'0%-&A'$

>)//'-(0$)(*W=-$-'B)/&=(04&>0$&($

/4'$()/?-)B$)(*$*'0&,('*$

G=-B*20;$&($=-*'-$/=$)(0G'-$

0%&'(/&:&%$L?'0/&=(0$)(*$0=B<'$

>-=AB'@0E$

 X=@>)-'$>-'*&%/&=(0$2A)0'*$=($
>-&=-$'O>'-&'(%'0;$/=$G4)/$

=%%?--'*$2=A0'-<)AB'$'<'(/0;E$

$

 U'>-'0'(/$*)/)$&($/)AB'0$
)(*W=-$<)-&=?0$,-)>4&%)B$

*&0>B)C0$2A)-$,-)>40H$

>&%/=,-)>40H$)(*W=-$>&'$%4)-/0;$

/=$-'<')B$>)//'-(0$/4)/$&(*&%)/'$

-'B)/&=(04&>0E$

 X=(0/-?%/H$)()BCD'H$)(*W=-$
&(/'->-'/$,-)>4&%)B$*&0>B)C0$=:$

*)/)$)(*W=-$B)-,'$*)/)$0'/0$/=$

&*'(/&:C$B&(')-$)(*$(=(B&(')-$

-'B)/&=(04&>0E$$

 V0'$,-)>4&%)B$*&0>B)C0$2'E,EH$
@)>0H$%4)-/0H$,-)>40H$)(*W=-$

/)AB'0;$=:$B)-,'$*)/)$0'/0$/=$

&*'(/&:C$/'@>=-)B$)(*$0>)/&)B$

-'B)/&=(04&>0E$

 9&0/&(,?&04$A'/G''($%)?0)B$)(*$
%=--'B)/&=()B$-'B)/&=(04&>0$&($

*)/)E$

 M()BCD'$)(*$&(/'->-'/$*)/)$/=$
>-=<&*'$'<&*'(%'$:=-$

>4'(=@'()E$

 M()BCD'$*)/)$?0&(,$/==B0H$
/'%4(=B=,&'0H$)(*W=-$@=*'B0$2'E,EH$

%=@>?/)/&=()BH$@)/4'@)/&%)B;$&($

=-*'-$/=$@)I'$<)B&*$)(*$-'B&)AB'$

0%&'(/&:&%$%B)&@0$=-$*'/'-@&('$)($

=>/&@)B$*'0&,($0=B?/&=(E$

$

 M()BCD'$)(*$&(/'->-'/$*)/)$/=$
@)I'$0'(0'$=:$>4'(=@'()H$

?0&(,$B=,&%)B$-')0=(&(,H$

@)/4'@)/&%0H$)(*W=-$

%=@>?/)/&=(E$

 M>>BC$%=(%'>/0$=:$0/)/&0/&%0$)(*$
>-=A)A&B&/C$2&(%B?*&(,$@')(H$

@'*&)(H$@=*'H$)(*$<)-&)A&B&/C;$/=$

)()BCD'$)(*$%4)-)%/'-&D'$*)/)H$

?0&(,$*&,&/)B$/==B0$G4'($:')0&AB'E$

 M>>BC$%=(%'>/0$=:$0/)/&0/&%0$)(*$
>-=A)A&B&/C$2&(%B?*&(,$*'/'-@&(&(,$

:?(%/&=($:&/0$/=$*)/)H$0B=>'H$

&(/'-%'>/H$)(*$%=--'B)/&=($

%='::&%&'(/$:=-$B&(')-$:&/0;$/=$

0%&'(/&:&%$)(*$'(,&(''-&(,$L?'0/&=(0$

)(*$>-=AB'@0H$?0&(,$*&,&/)B$/==B0$

G4'($:')0&AB'E$

$ $  X=(0&*'-$B&@&/)/&=(0$=:$*)/)$
)()BC0&0$2'E,EH$@')0?-'@'(/$

'--=-;H$)(*W=-$0''I$/=$&@>-=<'$

>-'%&0&=($)(*$)%%?-)%C$=:$*)/)$

G&/4$A'//'-$/'%4(=B=,&%)B$/==B0$

)(*$@'/4=*0$2'E,EH$@?B/&>B'$

/-&)B0;E$

 X=(0&*'-$B&@&/)/&=(0$=:$*)/)$
)()BC0&0$2'E,EH$@')0?-'@'(/$'--=-H$

0)@>B'$0'B'%/&=(;$G4'($)()BCD&(,$

)(*$&(/'->-'/&(,$*)/)E$
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$  <=>?)-'$)(*$%=(/-)0/$*)/)$
%=@@'%/'*$AB$*&::'-'(/$,-=C?0$&($
=-*'-$/=$*&0%C00$0&>&@)-&/&'0$
)(*$*&::'-'(%'0$&($/4'&-$
:&(*&(,0D$$

 E()@BF'$)(*$&(/'-?-'/$*)/)$/=$
*'/'->&('$0&>&@)-&/&'0$)(*$
*&::'-'(%'0$&($:&(*&(,0D$
$

 <=>?)-'$)(*$%=(/-)0/$G)-&=C0$
/B?'0$=:$*)/)$0'/0$2'D,DH$0'@:I
,'('-)/'*H$)-%4&G)@;$/=$'J)>&('$
%=(0&0/'(%B$=:$>')0C-'>'(/0$)(*$
=A0'-G)/&=(0D$

 E()@BF'$*)/)$:-=>$/'0/0$=:$)($
=AK'%/$=-$/==@$/=$*'/'->&('$&:$&/$
L=-M0$)0$&(/'(*'*D$

$
$

 E()@BF'$*)/)$/=$-':&('$)$
?-=A@'>$0/)/'>'(/$=-$/4'$
*'0&,($=:$)$?-=?=0'*$=AK'%/H$
/==@H$=-$?-=%'00D$

 N0'$*)/)$/=$'G)@C)/'$)(*$
-':&('$*'0&,($0=@C/&=(0D$
$

 E()@BF'$*)/)$/=$*':&('$)($
=?/&>)@$=?'-)/&=()@$-)(,'$:=-$)$
?-=?=0'*$=AK'%/H$/==@H$?-=%'00$=-$
0B0/'>$/4)/$A'0/$>''/0$%-&/'-&)$
:=-$0C%%'00D$

$

 +G)@C)/'$/4'$&>?)%/$=:$('L$*)/)$=($
)$L=-M&(,$'J?@)()/&=($)(*O=-$
>=*'@$=:$)$?-=?=0'*$?-=%'00$=-$
0B0/'>D$

 E()@BF'$*)/)$/=$&*'(/&:B$*'0&,($
:')/C-'0$=-$%4)-)%/'-&0/&%0$=:$/4'$
%=>?=('(/0$=:$)$?-=?=0'*$?-=%'00$
=-$0B0/'>$/=$=?/&>&F'$&/$-'@)/&G'$/=$
%-&/'-&)$:=-$0C%%'00D$

$
$ $
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9.#%*&:'-;$<'-#".&'%(&
12<=>-'-#2%'?&@;#%A#%*&
&
<($=>/4$0%&'(%'$)(*$'(,&(''-&(,?$
@)/4'@)/&%0$)(*$%>@AB/)/&>($
)-'$:B(*)@'(/)C$/>>C0$:>-$
-'A-'0'(/&(,$A4D0&%)C$E)-&)=C'0$
)(*$/4'&-$-'C)/&>(04&A0F$G4'D$)-'$
B0'*$:>-$)$-)(,'$>:$/)0H0$0B%4$)0$
%>(0/-B%/&(,$0&@BC)/&>(0I$0>CE&(,$
'JB)/&>(0$'K)%/CD$>-$
)AA->K&@)/'CDI$)(*$-'%>,(&L&(,?$
'KA-'00&(,?$)(*$)AACD&(,$
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!"#"$%&'"#0 .,;,@6?(9(/+8?@,(/2,5B=7(<-9A+)*7(6-(?=D/+B9@(86<,@(56(+@@4/5-95,(=6A(5=,(/=9?,(6>(9)(6:C,B5(=,@?/(+5(>4)B5+6)(
9/(),,<,<(56(/6@;,(9(*+;,)(?-6:@,80&

&
!"#"$%&'"E0 1)9@DF,(<959(>-68(5,/5/(6>(5A6(6:C,B5/(<,/+*),<(56(/6@;,(5=,(/98,(?-6:@,8(56(B68?9-,(5=,(/5-,)*5=/(9)<(

A,92),//,/(6>(=6A(,9B=(?,->6-8/0&
=7/&"/#>8#905;/&/?"/;202$851&0@8A/&6/#/&4/A/%8"/4&31$5:&27/&>8%%86$5:&/%/9/521&>#89&27/&+.B&48;39/52&!&C#09/68#D&>8#&EF)'&-;$/5;/&G43;02$85<!

(

&B+,)B,(9)<($)*+),,-+)*(G-9B5+B,/(
1/2+)*(H4,/5+6)/(9)<(.,>+)+)*(G-6:@,8/((
!1D$5:&H3/12$851&054&4/>$5$5:&"#8@%/91&$5&E '&@3$%41&85&"#$8#&
/?"/#$/5;/1&054&"#8:#/11/1&28&1$9"%/&4/1;#$"2$A/&H3/12$851I&

 !1D&H3/12$851&@01/4&85&8@1/#A02$851&28&>$54&98#/&
$5>8#902$85&0@832&27/&5023#0%&054J8#&4/1$:5/4&68#%4I&KEF'F
G=-)F)L&

 M/>$5/&0&1$9"%/&"#8@%/9&2702&;05&@/&18%A/4&27#83:7&27/&
4/A/%8"9/52&8>&0&5/6&8#&$9"#8A/4&8@N/;2&8#&288%I&KEF'F
G=-)F)L&

.,;,@6?+)*(9)<(I/+)*(J6<,@/(
O84/%$5:&$5&E '&@3$%41&85&"#$8#&/?"/#$/5;/1&054&"#8:#/11/1&28&
$5;%34/&31$5:&054&4/A/%8"$5:&984/%1&K$I/IP&4$0:#09P&4#06$5:P&
"7Q1$;0%&#/"%$;0P&4$8#090P&4#0902$R02$85P&8#&128#Q@80#4L&2702&
#/"#/1/52&;85;#/2/&/A/521&8#&4/1$:5&18%32$851I&

 M/A/%8"&0&1$9"%/&984/%&@01/4&85&/A$4/5;/&28&#/"#/1/52&0&
"#8"81/4&8@N/;2&8#&288%I&KEF'FG=-)F'L&

1)9@DF+)*(9)<(K)5,-?-,5+)*(.959(
!50%QR$5:&4020&$5&E '&@3$%41&85&"#$8#&/?"/#$/5;/1&054&
"#8:#/11/1&28&;8%%/;2$5:P&#/;8#4$5:P&054&170#$5:&8@1/#A02$851I&

 !50%QR/&4020&>#89&2/121&8>&05&8@N/;2&8#&288%&28&4/2/#9$5/&$>&
$2&68#D1&01&$52/54/4I&KEF'FG=-)F*L&

(

.+/B+?@+)9-D(L6-,(K<,9/(
$%&'01M((.,>+)+)*(9)<(.,@+8+5+)*($)*+),,-+)*(G-6:@,8/(

 !&1$2302$85&2702&"/8"%/&6052&28&;705:/&8#&;#/02/&;05&@/&
0""#80;7/4&01&0&"#8@%/9&28&@/&18%A/4&27#83:7&/5:$5//#$5:I&KEF'F
G=-)F)L&

 !1D$5:&H3/12$851P&90D$5:&8@1/#A02$851P&054&:027/#$5:&$5>8#902$85&
0#/&7/%">3%&$5&27$5D$5:&0@832&"#8@%/91I&KEF'FG=-)F)L&

 S/>8#/&@/:$55$5:&28&4/1$:5&0&18%32$85P&$2&$1&$9"8#2052&28&;%/0#%Q&
354/#12054&27/&"#8@%/9I&KEF'FG=-)F)L&

$%&'0NM((.,;,@6?+)*(G6//+:@,(&6@45+6)/(
 M/1$:51&;05&@/&;85A/Q/4&27#83:7&1D/2;7/1P&4#06$5:1P&8#&"7Q1$;0%&
984/%1I&=7/1/&#/"#/1/5202$851&0#/&31/>3%&$5&;89935$;02$5:&$4/01&

F'FG=-)F'L&
$%&'0LM((O?5+8+F+)*(5=,(.,/+*)(&6@45+6)(

 S/;031/&27/#/&$1&0%60Q1&98#/&2705&85/&"811$@%/&18%32$85&28&0&
"#8@%/9P&$2&$1&31/>3%&28&;89"0#/&054&2/12&4/1$:51I&KEF'FG=-)F*L&

(

L-6//B455+)*(L6)B,?5/(
&5-4B54-,(9)<(P4)B5+6)(

 =7/&170"/&054&120@$%$2Q&8>&
12#3;23#/1&8>&5023#0%&054&4/1$:5/4&
8@N/;21&0#/&#/%02/4&28&27/$#&
>35;2$85K1LI&KEF'FG=-)F'L&

&

B855/;2$851&28&827/#&MBT1&$5&27$1&:#04/F%/A/%<&6$%%&@/&0A0$%0@%/&85&8#&@/>8#/&!"#$%&'UP&'()*I&
!#2$;3%02$85&8>&MBT1&0;#811&:#04/F%/A/%1<&&&6$%%&@/&0A0$%0@%/&85&8#&@/>8#/&!"#$%&'UP&'()*I&
B855/;2$851&28&EF'FG=-)I!<&&M/>$5$5:&054&M/%$9$2$5:&G5:$5//#$5:&V#8@%/91&$5;%34/<&&
&&&&&!+)<,-*9-5,)M&&EFV-'F'P&EFG--*F'&
B855/;2$851&28&EF'FG=-)IS<&&M/A/%8"$5:&V811$@%/&-8%32$851&V#8@%/91&$5;%34/<&&
(((((!+)<,-*9-5,)M&&EFG--*F*P&&P+-/5(Q-9<,M&&&)FV-WFWP&&,B6)<(Q-9<,M&&'FX-'F'&
B855/;2$851&28&EF'FG=-)IB<&&Y"2$9$R$5:&27/&M/1$:5&-8%32$85&$5;%34/<&&
&&&&&&&&,B6)<(Q-9<,M&'FG--'F)&

 



Leveraging Next Generation Science Standards / ASEE K-12 and Pre-College Engineering Division Pre-Conference Workshop / June 23, 2013 / Page 16 

 

 

 

!"#"$%&'(($)*+),,-+)*(.,/+*) 

!"#$%&'()*& & & &&&&&&& & +,--&./%/01/& & & & &

&

!"#"$%&'(((((($)*+),,-+)*(.,/+*)(
-234/521&678&4/98512#02/&354/#12054$5:&;05<&
!"#"$%&'"'0 .,1+),(2(/+345,(6,/+*)(4-785,3(-,15,9:+)*(2(),,6(7-(2(;2):(:<2:(+)95=6,/(/4,9+1+,6(9-+:,-+2(17-(/=99,//(2)6(

97)/:-2+):/(7)(32:,-+25/>(:+3,>(7-(97/:0(&
&

!"#"$%&'"?0 @,),-2:,(2)6(97342-,(3=5:+45,(47//+85,(/75=:+7)/(:7(2(4-785,3(82/,6(7)(<7;(;,55(,29<(+/(5+A,5B(:7(3,,:(:<,(
9-+:,-+2(2)6(97)/:-2+):/(71(:<,(4-785,30(&

&
!"#"$%&'"!0 C52)(2)6(92--B(7=:(12+-(:,/:/(+)(;<+9<(D2-+285,/(2-,(97):-755,6(2)6(12+5=-,(47+):/(2-,(97)/+6,-,6(:7(+6,):+1B(

2/4,9:/(71(2(376,5(7-(4-7:7:B4,(:<2:(92)(8,(+34-7D,60&
=7/&"/#>8#905;/&/?"/;202$851&0@8A/&6/#/&4/A/%8"/4&31$5:&27/&>8%%86$5:&/%/9/521&>#89&27/&+.B&48;39/52&!&C#09/68#D&>8#&EF)'&-;$/5;/&G43;02$85<!

(

&9+,)9,(2)6($)*+),,-+)*(C-29:+9,/(
E/A+)*(F=,/:+7)/(2)6(.,1+)+)*(C-785,3/((
!1D$5:&H3/12$851&054&4/>$5$5:&"#8@%/91&$5&* I&@3$%41&85&
:#04/1&E '&/?"/#$/5;/1&054&"#8:#/11/1&28&1"/;$>J$5:&
H30%$202$A/&#/%02$8517$"1K&

 L/>$5/&0&1$9"%/&4/1$:5&"#8@%/9&2702&;05&@/&18%A/4&27#83:7&
27/&4/A/%8"9/52&8>&05&8@M/;2N&288%N&"#8;/11N&8#&1J12/9&054&
$5;%34/1&1/A/#0%&;#$2/#$0&>8#&13;;/11&054&;8512#0$521&85&
902/#$0%1N&2$9/N&8#&;812K&O*FIFG=-)F)P&

C52))+)*(2)6(G2--B+)*(H=:(I)D,/:+*2:+7)/((
Q%055$5:&054&;0##J$5:&832&$5A/12$:02$851&28&0516/#&H3/12$851&
8#&2/12&18%32$851&28&"#8@%/91&$5&* I&@3$%41&85&E '&/?"/#$/5;/1&
054&"#8:#/11/1&28&$5;%34/&$5A/12$:02$851&2702&;852#8%&A0#$0@%/1&
054&"#8A$4/&/A$4/5;/&28&13""8#2&/?"%0502$851&8#&4/1$:5&
18%32$851K&&

 Q%05&054&;8543;2&05&$5A/12$:02$85&;8%%0@8#02$A/%J&28&
"#843;/&4020&28&1/#A/&01&27/&@01$1&>8#&/A$4/5;/N&31$5:&>0$#&
2/121&$5&67$;7&A0#$0@%/1&0#/&;852#8%%/4&054&27/&539@/#&8>&
2#$0%1&;851$4/#/4K&O*FIFG=-)F*P&&

G7)/:-=9:+)*($J452)2:+7)/(2)6(.,/+*)+)*(&75=:+7)/((
B8512#3;2$5:&/?"%0502$851&054&4/1$:5$5:&18%32$851&$5&* I&@3$%41&
85&E '&/?"/#$/5;/1&054&"#8:#/11/1&28&27/&31/&8>&/A$4/5;/&$5&
;8512#3;2$5:&/?"%0502$851&2702&1"/;$>J&A0#$0@%/1&2702&4/1;#$@/&
054&"#/4$;2&"7/589/50&054&$5&4/1$:5$5:&93%2$"%/&18%32$851&28&
4/1$:5&"#8@%/91K&

 ,/5/#02/&054&;89"0#/&93%2$"%/&18%32$851&28&0&"#8@%/9&
@01/4&85&786&6/%%&27/J&9//2&27/&;#$2/#$0&054&;8512#0$521&
8>&27/&4/1$:5&"#8@%/9K&O*FIFG=-)F'P&&

(

.+/9+45+)2-B(G7-,(I6,2/(
$%&'0EK((.,1+)+)*(2)6(.,5+3+:+)*($)*+),,-+)*(C-785,3/(

 Q811$@%/&18%32$851&28&0&"#8@%/9&0#/&%$9$2/4&@J&0A0$%0@%/&902/#$0%1&
054&#/183#;/1&O;8512#0$521PK&=7/&13;;/11&8>&0&4/1$:5/4&18%32$85&$1&
4/2/#9$5/4&@J&;851$4/#$5:&27/&4/1$#/4&>/023#/1&8>&0&18%32$85&
O;#$2/#$0PK&L$>>/#/52&"#8"810%1&>8#&18%32$851&;05&@/&;89"0#/4&85&27/&
@01$1&8>&786&6/%%&/0;7&85/&9//21&27/&1"/;$>$/4&;#$2/#$0&>8#&13;;/11&
8#&786&6/%%&/0;7&20D/1&27/&;8512#0$521&$528&0;;8352K&O*FIFG=-)F)P&

$%&'0LK((.,D,574+)*(C7//+85,(&75=:+7)/(
 ./1/0#;7&85&0&"#8@%/9&1783%4&@/&;0##$/4&832&@/>8#/&@/:$55$5:&28&
4/1$:5&0&18%32$85K&&=/12$5:&0&18%32$85&$5A8%A/1&$5A/12$:02$5:&786&
6/%%&$2&"/#>8#91&354/#&0&#05:/&8>&%$D/%J&;854$2$851K&O*FIFG=-)F'P&

 !2&6702/A/#&120:/N&;89935$;02$5:&6$27&"//#1&0@832&"#8"81/4&
18%32$851&$1&05&$9"8#2052&"0#2&8>&27/&4/1$:5&"#8;/11N&054&170#/4&
$4/01&;05&%/04&28&$9"#8A/4&4/1$:51K&O*FIFG=-)F'P&

 =/121&0#/&8>2/5&4/1$:5/4&28&$4/52$>J&>0$%3#/&"8$521&8#&4$>>$;3%2$/1N&
67$;7&13::/12&27/&/%/9/521&8>&27/&4/1$:5&2702&5//4&28&@/&
$9"#8A/4K&O*FIFG=-)F*P&

$%&'0GK((H4:+3+M+)*(:<,(.,/+*)(&75=:+7)(
 L$>>/#/52&18%32$851&5//4&28&@/&2/12/4&$5&8#4/#&28&4/2/#9$5/&67$;7&8>&
27/9&@/12&18%A/1&27/&"#8@%/9N&:$A/5&27/&;#$2/#$0&054&27/&
;8512#0$521K&O*FIFG=-)F*P&

(

G-7//9=::+)*(G7)9,4:/(
I)15=,)9,(71(&9+,)9,>($)*+),,-+)*>(
2)6(%,9<)757*B(7)(&79+,:B(2)6(:<,(
N2:=-25(O7-56(

 
8A/#&2$9/N&01&48&27/$#&4/90541&>8#&
5/6&054&$9"#8A/4&2/;758%8:$/1K&O*F
IFG=-F)P&

 G5:$5//#1&$9"#8A/&/?$12$5:&
2/;758%8:$/1&8#&4/A/%8"&5/6&85/1&28&
$5;#/01/&27/$#&@/5/>$21N&4/;#/01/&
D5865&#$1D1N&054&9//2&18;$/20%&
4/90541K&O*FIFG=-F'P&

B855/;2$851&28&827/#&LBR1&$5&27$1&:#04/F%/A/%<&6$%%&@/&0A0$%0@%/&85&8#&@/>8#/&!"#$%&'SN&'()*K&
!#2$;3%02$85&8>&LBR1&0;#811&:#04/F%/A/%1<&6$%%&@/&0A0$%0@%/&85&8#&@/>8#/&!"#$%&'SN&'()*K&
B855/;2$851&28&*FIFG=-)K!<&&L/>$5$5:&054&L/%$9$2$5:&G5:$5//#$5:&Q#8@%/91&$5;%34/<&&
&&&&&P:<(@-26,K&TFQ-*FT&
B855/;2$851&28&*FIFG=-)KU<&&L/1$:5$5:&-8%32$851&28&G5:$5//#$5:&Q#8@%/91&$5;%34/<&&
(((((P:<(@-26,K&TFG--*F'&
B855/;2$851&28&*FIFG=-)KB<&&V"2$9$W$5:&27/&L/1$:5&-8%32$85&$5;%34/<&&
&&&&&P:<((@-26,K(TFQ-TF*&
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!"#$%"&''$()*(++,*()'-+.*)( 

!"#$%&'()*& +,--&./%/01/& &

!"#$%"&''$()*(++,*()'-+.*)('
-234/521&678&4/98512#02/&354/#12054$5:&;05<&
!"#$%"&#&/ -+0*(+'12+'3,*1+,*4'4(5'36(.1,4*(1.'60'4'5+.*)('7,689+:';*12'.<00*3*+(1'7,+3*.*6('16'+(.<,+'4'.<33+..0<9'.69<1*6(='

14>*()'*(16'4336<(1',+9+?4(1'.3*+(1*0*3'7,*(3*79+.'4(5'761+(1*49'*:7431.'6('7+679+'4(5'12+'(41<,49'+(?*,6(:+(1'
1241':4@'9*:*1'76..*89+'.69<1*6(./'&
&

!"#$%"&#A/ $?49<41+'36:7+1*()'5+.*)('.69<1*6(.'<.*()'4'.@.1+:41*3'7,63+..'16'5+1+,:*(+'26;';+99'12+@':++1'12+'3,*1+,*4'
4(5'36(.1,4*(1.'60'12+'7,689+:/'&

&
!"#$%"&#B/ C(49@D+'5414'0,6:'1+.1.'16'5+1+,:*(+'.*:*94,*1*+.'4(5'5*00+,+(3+.'4:6()'.+?+,49'5+.*)('.69<1*6(.'16'*5+(1*0@'

12+'8+.1'324,431+,*.1*3.'60'+432'1241'34('8+'36:8*(+5'*(16'4'(+;'.69<1*6('16'8+11+,':++1'12+'3,*1+,*4'06,'
.<33+../'&

&
!"#$%"&#E/ -+?+967'4':65+9'16')+(+,41+'5414'06,'*1+,41*?+'1+.1*()'4(5':65*0*341*6('60'4'7,676.+5'68F+31='1669='6,'7,63+..'

.<32'1241'4('671*:49'5+.*)('34('8+'432*+?+5/&
=7/&"/#>8#905;/&/?"/;202$851&0@8A/&6/#/&4/A/%8"/4&31$5:&27/&>8%%86$5:&/%/9/521&>#89&27/&+.B&48;39/52&!&C#09/68#D&>8#&EF)'&-;$/5;/&G43;02$85<!

'

"3*+(3+'4(5'$()*(++,*()'G,431*3+.'
C.>*()'H<+.1*6(.'4(5'-+0*(*()'G,689+:.''
!1D$5:&H3/12$851&054&4/>$5$5:&"#8@%/91&$5&:#04/1&I J&@3$%41&
85&:#04/1&E K&/?"/#$/5;/1&054&"#8:#/11/1&28&1"/;$>L$5:&
#/%02$8517$"1&@/26//5&A0#$0@%/1M&;%0#$>L&0#:39/521&054&984/%1N&

 O/>$5/&0&4/1$:5&"#8@%/9&2702&;05&@/&18%A/4&27#83:7&27/&
4/A/%8"9/52&8>&05&8@P/;2M&288%M&"#8;/11&8#&1L12/9&054&
$5;%34/1&93%2$"%/&;#$2/#$0&054&;8512#0$521M&$5;%34$5:&
1;$/52$>$;&D586%/4:/&2702&90L&%$9$2&"811$@%/&18%32$851N&QR-F
G=-)F)S&

-+?+967*()'4(5'I.*()'!65+9.'
R84/%$5:&$5&I J&@3$%41&85&E K&/?"/#$/5;/1&054&"#8:#/11/1&28&
4/A/%8"$5:M&31$5:M&054&#/A$1$5:&984/%1&28&4/1;#$@/M&2/12M&054&
"#/4$;2&98#/&0@12#0;2&"7/589/50&054&4/1$:5&1L12/91N&

 O/A/%8"&0&984/%&28&:/5/#02/&4020&28&2/12&$4/01&0@832&
4/1$:5/4&1L12/91M&$5;%34$5:&2781/&#/"#/1/52$5:&$5"321&054&
832"321N&QR-FG=-)FTS&

C(49@D*()'4(5'J(1+,7,+1*()'-414'
!50%LU$5:&4020&$5&I J&@3$%41&85&E K&/?"/#$/5;/1&054&
"#8:#/11/1&28&/?2/54$5:&H3052$202$A/&050%L1$1&28&$5A/12$:02$851M&
4$12$5:3$17$5:&@/26//5&;8##/%02$85&054&;03102$85M&054&@01$;&
1202$12$;0%&2/;75$H3/1&8>&4020&054&/##8#&050%L1$1N&&

 !50%LU/&054&$52/#"#/2&4020&28&4/2/#9$5/&1$9$%0#$2$/1&054&
4$>>/#/5;/1&$5&>$54$5:1N&QR-FG=-)F*S&

$()4)*()'*('C,)<:+(1'0,6:'$?*5+(3+'
G5:0:$5:&$5&0#:39/52&>#89&/A$4/5;/&$5&I J&@3$%41&85&E K&
/?"/#$/5;/1&054&"#8:#/11/1&28&;8512#3;2$5:&0&;85A$5;$5:&
0#:39/52&2702&13""8#21&8#&#/>32/1&;%0$91&>8#&/$27/#&
/?"%0502$851&8#&18%32$851&0@832&27/&5023#0%&054&4/1$:5/4&
68#%4N&

 GA0%302/&;89"/2$5:&4/1$:5&18%32$851&@01/4&85&P8$52%L&
4/A/%8"/4&054&0:#//4F3"85&4/1$:5&;#$2/#$0N&QR-FG=-)F'S&&

'

-*.3*79*(4,@'K6,+'J5+4.'
$%"&/CL''-+0*(*()'4(5'-+9*:*1*()'$()*(++,*()'G,689+:.'

 
4/>$5/4M&27/&98#/&%$D/%L&$2&$1&2702&27/&4/1$:5/4&18%32$85&6$%%&@/&
13;;/11>3%N&-"/;$>$;02$85&8>&;8512#0$521&$5;%34/1&;851$4/#02$85&8>&
1;$/52$>$;&"#$5;$"%/1&054&827/#&#/%/A052&D586%/4:/&2702&0#/&%$D/%L&28&
%$9$2&"811$@%/&18%32$851N&QR-FG=-)F)S&

$%"&/ML''-+?+967*()'G6..*89+'"69<1*6(.'
 !&18%32$85&5//41&28&@/&2/12/4M&054&27/5&984$>$/4&85&27/&@01$1&8>&
27/&2/12&#/13%21M&$5&8#4/#&28&$9"#8A/&$2N&QR-FG=-)FTS&&

 =7/#/&0#/&1L12/902$;&"#8;/11/1&>8#&/A0%302$5:&18%32$851&6$27&
#/1"/;2&28&786&6/%%&27/L&9//2&27/&;#$2/#$0&054&;8512#0$521&8>&0&
"#8@%/9N&QR-FG=-)F'SM&QR-FG=-)F*S&&

 -89/2$9/1&"0#21&8>&4$>>/#/52&18%32$851&;05&@/&;89@$5/4&28&;#/02/&0&
18%32$85&2702&$1&@/22/#&2705&05L&8>&$21&"#/4/;/118#1N&QR-FG=-)F*S&&

 R84/%1&8>&0%%&D$541&0#/&$9"8#2052&>8#&2/12$5:&18%32$851N&QR-FG=-)FTS&
$%"&/KL''N71*:*D*()'12+'-+.*)('"69<1*6('

 !%2783:7&85/&4/1$:5&90L&582&"/#>8#9&27/&@/12&0;#811&0%%&2/121M&
$4/52$>L$5:&27/&;70#0;2/#$12$;1&8>&27/&4/1$:5&2702&"/#>8#9/4&27/&@/12&
$5&/0;7&2/12&;05&"#8A$4/&31/>3%&$5>8#902$85&>8#&27/&#/4/1$:5&
"#8;/11 2702&$1M&189/&8>&2781/&;70#0;2/#$12$;1&90L&@/&$5;8#"8#02/4&
$528&27/&5/6&4/1$:5N&QR-FG=-)F*S&

 =7/&$2/#02$A/&"#8;/11&8>&2/12$5:&27/&9812&"#89$1$5:&18%32$851&054&
984$>L$5:&6702&$1&"#8"81/4&85&27/&@01$1&8>&27/&2/12&#/13%21&%/041&28&
:#/02/#&#/>$5/9/52&054&3%2$902/%L&28&05&8"2$90%&18%32$85N&QR-F
G=-)FTS&

'

K,6..3<11*()'K6(3+71.'
J(09<+(3+'60'"3*+(3+='$()*(++,*()='
4(5'%+32(696)@'6('"63*+1@'4(5'12+'
O41<,49'P6,95'

 !%%&73905&0;2$A$2L&4#061&85&5023#0%&
#/183#;/1&054&701&@827&178#2&054&
%85:F2/#9&;851/H3/5;/1M&"81$2$A/&01&
6/%%&01&5/:02$A/M&>8#&27/&7/0%27&8>&
"/8"%/&054&27/&5023#0%&/5A$#859/52N&
QR-FG=-)F)S&

 =7/&31/1&8>&2/;758%8:$/1&054&
%$9$202$851&85&27/$#&31/&0#/&4#$A/5&@L&
$54$A$430%&8#&18;$/20%&5//41M&4/1$#/1M&
054&A0%3/1V&@L&27/&>$54$5:1&8>&
1;$/52$>$;&#/1/0#;7V&054&@L&4$>>/#/5;/1&
$5&13;7&>0;28#1&01&;%$902/M&5023#0%&
#/183#;/1M&054&/;8589$;&;854$2$851N&
QR-FG=-)F)S&

B855/;2$851&28&827/#&OBW1&$5&27$1&:#04/F%/A/%<&6$%%&@/&0A0$%0@%/&85&8#&@/>8#/&!"#$%&'IM&'()*N&
!#2$;3%02$85&8>&OBW1&0;#811&:#04/F%/A/%1<'6$%%&@/&0A0$%0@%/&85&8#&@/>8#/&!"#$%&'IM&'()*N&
B855/;2$851&28&R-FG=-)N!<&O/>$5$5:&054&O/%$9$2$5:&G5:$5//#$5:&X#8@%/91&$5;%34/<&&
&&&&&G2@.*349'"3*+(3+L'R-FX-*F*&
B855/;2$851&28&R-FG=-)NY<&O/A/%8"$5:&X811$@%/&-8%32$851&X#8@%/91&$5;%34/<&&
'''''G2@.*349'"3*+(3+L'R-FX-)FIM&R-FX-*F*M&Q*0+'"3*+(3+L&R-FZ-'FK&
B855/;2$851&28&R-FG=-)NB<&["2$9$U$5:&27/&O/1$:5&-8%32$85&$5;%34/<&&
'''''G2@.*349'"3*+(3+<&R-FX-)FI&
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!"#$%"&''$()*(++,*()'-+.*)( 

!"#$%&'()*& +,--&./%/01/& &

!"#$%"&''$()*(++,*()'-+.*)('
-234/521&678&4/98512#02/&354/#12054$5:&;05<&
!"#$%"&#&/ 0(1234+'1'5167,')27812'9:122+()+';7'.<+9*=3'>?12*;1;*@+'1(A'>?1(;*;1;*@+'9,*;+,*1'1(A'97(.;,1*(;.'=7,'.72?;*7(.'

;:1;'1997?(;'=7,'.79*+;12'(++A.'1(A'B1(;./'&
&&

!"#$%"&#C/ -+.*)('1'.72?;*7(';7'1'975<2+D',+12#B7,2A'<,782+5'83'8,+1E*()'*;'A7B('*(;7'.5122+,F'57,+'51(1)+182+'
<,782+5.';:1;'91('8+'.72@+A';:,7?):'+()*(++,*()/&

&
!"#$%"&#G/ $@12?1;+'1'.72?;*7(';7'1'975<2+D',+12#B7,2A'<,782+5'81.+A'7('<,*7,*;*4+A'9,*;+,*1'1(A';,1A+#7==.';:1;'1997?(;'

=7,'1',1()+'7='97(.;,1*(;.F'*(92?A*()'97.;F'.1=+;3F',+2*18*2*;3F'1(A'1+.;:+;*9.F'1.'B+22'1.'<7..*82+'.79*12F'9?2;?,12F'
1(A'+(@*,7(5+(;12'*5<19;./''&

&
!"#$%"&#H/ I.+'1'975<?;+,'.*5?21;*7(';7'57A+2';:+'*5<19;'7='<,7<7.+A'.72?;*7(.';7'1'975<2+D',+12#B7,2A'<,782+5'B*;:'

(?5+,7?.'9,*;+,*1'1(A'97(.;,1*(;.'7('*(;+,19;*7(.'B*;:*('1(A'8+;B++('.3.;+5.',+2+@1(;';7';:+'<,782+5/'&
=7/&"/#>8#905;/&/?"/;202$851&0@8A/&6/#/&4/A/%8"/4&31$5:&27/&>8%%86$5:&/%/9/521&>#89&27/&+.B&48;39/52&!&C#09/68#D&>8#&EF)'&-;$/5;/&G43;02$85<!

'

"9*+(9+'1(A'$()*(++,*()'J,19;*9+.'
0.E*()'K?+.;*7(.'1(A'-+=*(*()'J,782+5.'
!1D$5:&H3/12$851&054&4/>$5$5:&"#8@%/91&$5&I )'&@3$%41&85&E J&
/?"/#$/5;/1&054&"#8:#/11/1&28&>8#93%02$5:K&#/>$5$5:K&054&
/A0%302$5:&/9"$#$;0%%L&2/120@%/&H3/12$851&054&4/1$:5&"#8@%/91&
31$5:&984/%1&054&1$93%02$851M&&

 !50%LN/&;89"%/?&#/0%F68#%4&"#8@%/91&@L&1"/;$>L$5:&;#$2/#$0&
054&;8512#0$521&>8#&13;;/11>3%&18%32$851M&OP-FG=-)F)Q&

I.*()'L1;:+51;*9.'1(A'M75<?;1;*7(12'%:*(E*()'
R027/902$;0%&054&;89"3202$850%&27$5D$5:&$5&IF)'&@3$%41&85&EFJ&
/?"/#$/5;/1&054&"#8:#/11/1&28&31$5:&0%:/@#0$;&27$5D$5:&054&
050%L1$1K&0&#05:/&8>&%$5/0#&054&585%$5/0#&>35;2$851&$5;%34$5:&
2#$:8589/2#$;&>35;2$851K&/?"85/52$0%1&054&%8:0#$2791K&054&
;89"3202$850%&288%1&>8#&1202$12$;0%&050%L1$1&28&050%LN/K&
#/"#/1/52K&054&984/%&4020M&-$9"%/&;89"3202$850%&1$93%02$851&
0#/&;#/02/4&054&31/4&@01/4&85&9027/902$;0%&984/%1&8>&@01$;&
01139"2$851M&

 S1/&9027/902$;0%&984/%1&054T8#&;89"32/#&1$93%02$851&28&
"#/4$;2&27/&/>>/;21&8>&0&4/1$:5&18%32$85&85&1L12/91&054T8#&
27/&$52/#0;2$851&@/26//5&1L12/91M&OP-FG=-)FUQ&

M7(.;,?9;*()'$D<21(1;*7(.'1(A'-+.*)(*()'"72?;*7(.''
B8512#3;2$5:&/?"%0502$851&054&4/1$:5$5:&18%32$851&$5&I )'&
@3$%41&85&E J&/?"/#$/5;/1&054&"#8:#/11/1&28&/?"%0502$851&054&
4/1$:51&2702&0#/&13""8#2/4&@L&93%2$"%/&054&$54/"/54/52&
1234/52F:/5/#02/4&183#;/1&8>&/A$4/5;/&;851$12/52&6$27&
1;$/52$>$;&$4/01K&"#$5;$"%/1&054&27/8#$/1M&&
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&
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Additional Resources for Engineers and Engineering Educators 

 ASEE	
  K-­‐12	
  &	
  Pre-­‐College	
  Engineering	
  Division	
  –	
  Promotes	
  engineering	
  thinking	
  and	
  practice	
  in	
  formal	
  and	
  informal	
  educational	
  settings	
  for	
  
pre-­‐K	
  through	
  high	
  school	
  aged	
  students,	
  their	
  teachers,	
  group	
  leaders,	
  and	
  caregivers.	
  They	
  also	
  engage	
  in	
  shared	
  scholarship	
  to	
  determine	
  
better	
  ways	
  to	
  accomplish	
  its	
  goals,	
  assess	
  its	
  impacts,	
  and	
  evaluate	
  its	
  progress.	
  k12division.asee.org	
  

 Build	
  IT	
  –	
  This	
  afterschool	
  and	
  summer	
  curriculum,	
  developed	
  by	
  SRI	
  International	
  and	
  Girls	
  Incorporated	
  of	
  Alameda	
  County,	
  California,	
  
helps	
  middle	
  school	
  girls	
  develop	
  information	
  technology	
  (IT)	
  fluency,	
  interest	
  in	
  mathematics,	
  and	
  knowledge	
  of	
  IT	
  careers.	
  	
  
sri.com/work/projects/build-­‐it	
  

 Camp	
  Invention	
  is	
  a	
  summer	
  camp	
  program	
  created	
  by	
  Invent	
  Now,	
  Inc.	
  (associated	
  with	
  the	
  National	
  Inventor’s	
  Hall	
  of	
  Fame).	
  It	
  is	
  managed	
  
by	
  a	
  central	
  organization	
  and	
  implemented	
  at	
  multiple	
  sites	
  nationwide.	
  invent.org	
  

 Center	
  for	
  STEM	
  Education	
  for	
  Girls	
  (stemefg.org)	
  offers	
  a	
  STEM	
  Summer	
  Institute	
  for	
  9th-­‐12th	
  grade	
  girls	
  that	
  models	
  true	
  integration	
  of	
  
science,	
  technology,	
  engineering,	
  and	
  mathematics	
  in	
  a	
  domain	
  that	
  is	
  naturally	
  appealing	
  to	
  girls	
  –	
  serving	
  other	
  girls	
  in	
  a	
  global	
  setting.	
  	
  
stemefg.org/index.php/summer-­‐institute/ 

 Design	
  It!	
  –	
  A	
  series	
  of	
  14	
  extended	
  design	
  projects	
  for	
  use	
  in	
  afterschool	
  programs	
  and	
  developed	
  by	
  the	
  Education	
  Development	
  Center,	
  
Inc.	
  (EDC).	
  The	
  projects,	
  designed	
  to	
  last	
  6-­‐8	
  program	
  hours,	
  introduce	
  elementary-­‐aged	
  students	
  to	
  engineering	
  challenges	
  using	
  simple,	
  
inexpensive	
  materials.	
  	
  npass2.edc.org/resources/design-­‐it	
  

 Design	
  Squad	
  Nation	
  –	
  The	
  DESIGN	
  SQUAD	
  NATION	
  website	
  is	
  an	
  online	
  community	
  that	
  grew	
  out	
  of	
  the	
  DESIGN	
  SQUAD	
  television	
  series	
  
that	
  aired	
  on	
  PBS	
  KIDS.	
  The	
  site	
  targets	
  kids	
  ages	
  8	
  and	
  older	
  and	
  features	
  creative	
  activities,	
  engaging	
  video,	
  interactive	
  games,	
  and	
  exciting	
  
contests.	
  The	
  site	
  includes	
  educator’s	
  guides,	
  activity	
  guides,	
  and	
  resources	
  to	
  be	
  used	
  for	
  facilitating	
  engineering	
  activities	
  with	
  students.	
  	
  
pbskids.org/designsquad/	
  

 DREAM	
  –	
  Achievement	
  Through	
  Mentorship,	
  Rice	
  University	
  –	
  In	
  the	
  DREAM	
  program,	
  founded	
  in	
  2007,	
  Rice	
  University	
  undergraduates	
  
serve	
  as	
  mentors	
  for	
  local	
  high	
  school	
  students.	
  The	
  mentors	
  build	
  relationships	
  with	
  mentees	
  by	
  acting	
  as	
  a	
  project	
  manager	
  for	
  design	
  
teams.	
  Teams	
  work	
  together	
  on	
  a	
  project	
  that	
  culminates	
  with	
  a	
  competition	
  and	
  special	
  event	
  day	
  on	
  campus.	
  	
  dream.rice.edu	
  

 Engineering	
  Adventures	
  is	
  an	
  engineering	
  curriculum	
  created	
  by	
  the	
  Engineering	
  is	
  Elementary	
  (EiE)	
  team	
  and	
  designed	
  for	
  use	
  in	
  out-­‐of-­‐
school	
  time	
  (OST)	
  programs.	
  	
  eie.org/content/engineering-­‐adventures	
  

 Engineer	
  Girl	
  encourages	
  middle-­‐school	
  age	
  youth	
  to	
  imagine	
  a	
  future	
  in	
  engineering.	
  	
  engineergirl.org	
  

 Engineering	
  Go	
  For	
  It!	
  (an	
  ASEE	
  program)	
  is	
  committed	
  to	
  promoting	
  and	
  enhancing	
  efforts	
  to	
  improve	
  K-­‐12	
  STEM	
  and	
  engineering	
  
education.	
  Use	
  the	
  website	
  to	
  explore	
  topics	
  and	
  careers,	
  and	
  to	
  find	
  out	
  what’s	
  happening	
  in	
  engineering	
  education.	
  	
  egfi-­‐k12.org	
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 Engineering	
  is	
  Elementary	
  	
  (EiE)	
  provides	
  a	
  research-­‐based,	
  standards-­‐driven,	
  and	
  classroom-­‐tested	
  curriculum	
  that	
  integrates	
  engineering	
  
and	
  technology	
  concepts	
  and	
  skills	
  with	
  elementary	
  science	
  topics.	
  	
  mos.org/eie	
  

 Family	
  Engineering	
  is	
  a	
  valuable	
  resource	
  for	
  providing	
  informal	
  engineering	
  learning	
  experiences	
  to	
  elementary	
  age	
  children	
  and	
  their	
  
families	
  through	
  hands-­‐on	
  activities	
  and	
  events.	
  	
  familyengineering.org 

 FIRST	
  (For	
  Inspiration	
  and	
  Recognition	
  of	
  Science	
  and	
  Technology)	
  –	
  FIRST	
  is	
  a	
  non-­‐profit	
  organization	
  that	
  offers	
  a	
  range	
  of	
  robotics	
  
competition	
  programs	
  for	
  students,	
  ages	
  6-­‐18,	
  which	
  culminate	
  in	
  an	
  exciting	
  international	
  competition	
  and	
  celebration	
  event.	
  Programs	
  
include	
  Jr.	
  FIRST	
  LEGO	
  League,	
  FIRST	
  LEGO	
  League,	
  FIRST	
  Tech	
  Challenge,	
  and	
  FIRST	
  Robotics	
  Competition.	
  	
  usfirst.org	
  

 Innovation	
  Portal	
  is	
  a	
  website	
  for	
  storing	
  engineering	
  design	
  work	
  done	
  by	
  teams	
  and	
  for	
  assessment	
  of	
  that	
  work	
  at	
  the	
  high	
  school	
  level.	
  
It’s	
  free!	
  	
  innovationportal.org	
  

 International	
  Technology	
  and	
  Engineering	
  Educators	
  Association	
  (ITEEA)	
  is	
  the	
  professional	
  organization	
  for	
  technology,	
  innovation,	
  design,	
  
and	
  engineering	
  educators	
  that	
  strengthens	
  the	
  profession	
  through	
  leadership,	
  professional	
  development,	
  membership	
  services,	
  
publications,	
  and	
  classroom	
  activities.	
  ITEEA	
  developed	
  Engineering	
  by	
  Design	
  (EbD),	
  a	
  standards-­‐based	
  curriculum	
  for	
  Grades	
  K-­‐12	
  that	
  
delivers	
  technological	
  literacy	
  in	
  a	
  STEM	
  context.	
  	
  iteea.org	
  

 National	
  Engineer’s	
  Week	
  Foundation	
  –	
  The	
  National	
  Engineer’s	
  Week	
  Foundation	
  provides	
  a	
  portfolio	
  of	
  year-­‐round	
  outreach	
  programs,	
  
each	
  with	
  an	
  underlying	
  framework	
  and	
  materials.	
  Programs	
  include	
  National	
  Engineer’s	
  Week,	
  DiscoverE	
  Educator	
  Awards,	
  National	
  
Engineer’s	
  Week	
  Future	
  City	
  Awards,	
  Introduce	
  a	
  Girl	
  to	
  Engineering	
  Day,	
  and	
  more.	
  	
  eweek.org	
  

 Project	
  Lead	
  the	
  Way	
  (PLTW)	
  is	
  a	
  non-­‐profit	
  organization	
  that	
  provides	
  hands-­‐on,	
  project-­‐based	
  STEM	
  education	
  curricular	
  programs	
  used	
  in	
  
middle	
  and	
  high	
  schools.	
  The	
  PLTW	
  program	
  includes	
  a	
  comprehensive	
  curriculum	
  for	
  engineering	
  and	
  biomedical	
  sciences,	
  professional	
  
development,	
  and	
  a	
  network	
  of	
  educators,	
  students,	
  universities,	
  and	
  professionals.	
  	
  pltw.org	
  

 TeachEngineering	
  –	
  TeachEngineering.org	
  is	
  a	
  collaborative	
  project	
  between	
  faculty,	
  students	
  and	
  teachers	
  associated	
  with	
  five	
  universities	
  
and	
  the	
  American	
  Society	
  for	
  Engineering	
  Education,	
  with	
  NSF	
  National	
  Science	
  Digital	
  Library	
  funding.	
  TeachEngineering.org	
  is	
  a	
  searchable,	
  
web-­‐based	
  digital	
  library	
  collection	
  populated	
  with	
  standards-­‐based	
  engineering	
  curricula	
  for	
  use	
  by	
  K-­‐12	
  teachers	
  and	
  engineering	
  faculty	
  to	
  
make	
  applied	
  science	
  and	
  math	
  (engineering)	
  come	
  alive	
  in	
  K-­‐12	
  settings.	
  www.teachengineering.org/	
  

 TechXcite,	
  a	
  partnership	
  between	
  the	
  Pratt	
  School	
  of	
  Engineering	
  at	
  Duke	
  University,	
  the	
  Department	
  of	
  4-­‐H	
  Youth	
  Development	
  and	
  Family	
  
&	
  Consumer	
  Sciences	
  at	
  North	
  Carolina	
  State	
  University	
  and	
  the	
  National	
  4-­‐H	
  Council,	
  is	
  a	
  program	
  to	
  build	
  capacity	
  for	
  teaching	
  STEM	
  
subjects	
  in	
  afterschool	
  programs.	
  The	
  TechXcite	
  curriculum	
  consists	
  of	
  engineering-­‐based	
  learning	
  modules	
  that	
  each	
  include	
  four	
  to	
  six	
  45	
  
minute	
  activities	
  intended	
  to	
  introduce	
  middle-­‐school	
  age	
  students	
  to	
  a	
  real-­‐life	
  current	
  technology	
  through	
  meaningful,	
  hands-­‐on	
  
exploration.	
  	
  techxcite.org	
  

	
  


