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Welcome!	  Collaborative	  Innovation	  Challenge	  Letter	  
	  	  

Calling	  All	  Youth:	  
Since	   1998,	   Global	   Nomads	   Group	   has	   been	   connecting	   young	   people	   like	   you	   with	   their	   peers	  
worldwide.	   Global	   Nomads	   –	   young	   people	   who	   embrace	   cross-‐cultural	   dialogue	   and	   celebrate	   both	  
similarity	  and	  difference	  –	  are	  positively	   influencing	   their	   communities	   in	  over	  50	  countries,	  across	  all	  
seven	  continents.	  Today,	  we	  ask	  you	  to	  join	  them	  as	  part	  of	  a	  Global	  Nomads	  Group	  program.	  	  
	  
As	   a	   Global	   Nomad	   Innovator,	   we	   challenge	   you	   to	   bring	   global	   voices	   into	   your	   local	   conversations	  
through	  connecting	  and	  collaborating	  with	  peers.	  
	  
As	  a	  Global	  Nomad	  Innovator,	  you	  will:	  

• Collaborate	  with	  your	  peers	  to	  identify	  an	  issue	  that	  you	  want	  to	  change	  in	  your	  community.	  
• Use	  arts	  and	  media	  to	  create	  a	  real-‐world	  solution	  to	  this	  issue.	  	  
• Share	  the	  project	  locally	  and	  globally.	  

By	  taking	  action,	  you	  can	  become	  a	  Global	  Nomad	  Innovator,	  a	  citizen	  of	  the	  world.	  
	  
Are	  you	  ready	  for	  the	  challenge?	  Through	  discussion	  with	  your	  peers,	  you	  will	  identify	  an	  environmental	  
issue	   that	   impacts	   you,	   as	   a	   young	   person,	   in	   your	   local	   or	   global	   community	   and	   that	   you	   want	   to	  
positively	  influence.	  Together	  with	  your	  peers,	  you	  will	  brainstorm,	  construct,	  and	  share	  your	  solution	  to	  
the	  environmental	  problem	  you	  want	  to	  solve.	  
	  	  
Throughout	  the	  project,	  you’ll	  use	  the	  following	  project	  documents	  to	  guide	  your	  progress:	  	  
	  

• Four	  Milestones,	  or	  steps,	  will	  help	  you	  plan	  and	  implement	  your	  project.	  The	  Project	  Guide	  will	  
lead	  you	  through	  completion	  of	  each	  milestone.	  

	  

• The	  Criteria	  Wheel	  will	  guide	  you	  in	  making	  sure	  your	  project	  includes	  all	  of	  the	  elements	  of	  a	  
successful	  and	  collaborative	  effort	  with	  your	  peers!	  

	  

• To	  streamline	  collaboration,	  review	  the	  Team	  Roles	  and	  make	  sure	  that	  everyone	  in	  your	  group	  
has	  at	  least	  one	  role	  and	  responsibility	  for	  the	  project.	  	  

	  
Be	  daring	  and	  creative,	  and	  don’t	  be	  afraid	  to	  take	  risks.	  This	  is	  your	  opportunity	  to	  make	  a	  difference	  in	  
the	  world	  in	  which	  you	  live.	  This	  is	  your	  opportunity	  to	  become	  a	  Global	  Nomad	  Innovator!	  	  
	  

-‐	  Global	  Nomads	  Group	  Team	  

WHO ARE GLOBAL NOMADS? 
Global Nomads fundamentally believe that all people, in all countries, from all cultures, are good. It’s the 
misconceptions we’re all raised with, taught or learned, that blind us to be otherwise. Global Nomads 
seek out these misconceptions and discuss them openly, honestly, and more importantly, face-to-face. 
Global Nomads are citizens of the world. 
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Introduction	  	  
Connecting	  Cultures,	  Exploring	  Science:	  Path	  to	  Sustainable	  Energy	  is	  a	  semester-‐long	  science-‐based	  
classroom	  program	  that	  connects	  secondary	  schools	  in	  North,	  South	  and	  Central	  America	  and	  Qatar	  to	  
learn	  about	  sustainable	  energy.	  Throughout	  the	  program,	  we	  will	  be	  asking	  ourselves	  the	  Driving	  
Question,	  “How	  do	  we,	  as	  youth,	  build	  a	  sustainable	  future	  while	  meeting	  the	  energy	  needs	  of	  today?”	  
You	  and	  your	  classmates	  will	  be	  paired	  two	  other	  classrooms	  within	  Brazil,	  Qatar	  and	  the	  USA.	  	  	  
	  
In	  this	  program	  you	  will	  engage	  in	  a	  number	  of	  activities	  that	  will	  prepare	  you	  to	  connect	  with	  partners	  
through	  an	  online	  platform	  called	  Classroom	  to	  Classroom	  (C2C)	  and	  in	  interactive	  videoconferences	  
(IVCs).	  	  Before	  each	  IVC	  your	  class	  will	  do	  at	  least	  one	  science	  based	  activity	  to	  give	  you	  greater	  insight	  
into	  sustainable	  energy.	  	  These	  activities	  will	  then	  be	  the	  basis	  for	  discussion	  during	  the	  IVC.	  During	  IVCs	  
you	  will	  also	  have	  the	  opportunity	  to	  discuss	  other	  topics	  such	  as	  current	  events	  and	  sharing	  a	  “60-‐
Second	  Showcase”	  of	  a	  talent	  or	  hobby.	  Last,	  but	  not	  least,	  you	  will	  be	  taking	  on	  the	  Collaborative	  
Innovation	  Challenge!	  You	  and	  your	  partner	  groups	  will	  create	  a	  collaborative	  project	  that	  addresses	  a	  
relevant	  topic	  of	  your	  choosing,	  and	  which	  demonstrates	  how	  active	  global	  citizens	  can	  promote	  change	  
in	  their	  communities	  –	  locally,	  nationally	  and	  globally!	  	  
	  
	  

Program	  Modules	  and	  Curriculum	  Overview	  

Curriculum	  	  	  
Each	  of	  the	  three	  curriculum	  modules	  is	  divided	  into	  three	  steps.	  Here’s	  an	  overview	  of	  each	  step	  of	  the	  
LEARN	  –	  ACT	  –	  REFLECT	  model!	  	  
	  
 

Unit	  Overview	  
LEARN	   • Dive	  into	  the	  topic	  and	  gain	  background	  information	  and	  skills.	  

• Apply	  skills	  and	  knowledge	  through	  a	  short	  activity	  to	  share	  with	  program	  
peers	  in	  an	  IVC.	  

	  
ACT	  

• Use	  knowledge	  and	  skills	  gained	   in	  step	  1	  to	  engage	   in	  an	  action-‐oriented	  
collaborative	   project.	   	   This	   project	  will	   be	   showcased	   in	   an	   IVC	  with	   your	  
peers.	  	  

• Prepare	  for	  the	  IVC	  with	  an	  agenda.	  
REFLECT	   • Debrief	  and	  reflect	  on	  IVC	  dialogue.	  	  

• Continue	  conversations	  through	  the	  online	  platform.	  
	  

	  

	  

	  

	  

Interactive	  Videoconferences	  (IVCs)	  	  
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Each	  curriculum	  module	  includes	  an	  IVC	  between	  partner	  schools.	  	  Because	  of	  the	  large	  time	  difference	  
between	  partner	  schools	  (7-‐8	  hours!)	  IVCs	  will	  most	  often	  occur	  before	  school	  in	  North,	  Central	  and	  
South	  America	  and	  after	  school	  in	  Qatar.	  	  During	  each	  IVC	  you	  

will:	  
• Engage	  in	  live	  dialogue	  with	  

your	  peers	  on	  the	  module	  topic;	  	  
• Share	  work	  from	  the	  

module’s	  activity;	  
• Collaborate	  and	  prepare	  
for	  Collaborative	  Innovation	  

Project.	  

Online	  Platform	  	  
QFI’s	   Classroom	   to	   Classroom	   (c2c)	   platform,	   a	  moderated,	  multi-‐lingual	   (Arabic,	   English,	   Portuguese)	  
social	  networking	  site,	  will	  be	  used	  to	  post	  and	  share	  assignments	  from	  
the	   Connecting	   Cultures,	   Exploring	   Science	   curricula.	   Assignments	  
posted	   on	   this	   site	   will	   serve	   as	   the	   basis	   of	   the	   IVC	   dialogue.	   This	  
space	  also	  allows	  you	  to	  continue	  dialogue	  outside	  of	  scheduled	  IVCs.	  
This	   site	   is	   private	   and	  monitored	   by	   GNG	   and	   QFI	   staff.	   	   Once	   you	  

receive	  a	  username	  and	  password	  from	  your	  teacher,	  you	  can	  connect	  
by	  logging	  in	  at	  http://www.c2c.qfi.org.	  	  	  
	  
	  

Interactive	  Videoconference	  Scheduling	  
Path	  to	  Sustainable	  Energy	  has	  four	  interactive	  videoconferences,	  one-‐two	  for	  each	  module,	  and	  three	  
back-‐up	  videoconferences	  which	  will	  only	  be	  used	  if	  something	  prevents	  the	  meeting	  during	  the	  original	  
date.	  	  Use	  this	  space	  to	  record	  the	  dates/times	  of	  your	  interactive	  videoconferences!	  
	  
 
	   Day	   Date	   Tech	  Dial-‐in	  Time	   Conference	  

Start	  Time	  
Backup	  	  
Day	  /	  Date	  

Sample	  
	  

Monday	   6th	  Jan	  
2014	  

7:30	  AM	  ET	   8:00	  AM	  ET	   Monday,	  	  	  
13thJan	  2014	  

Module	  1:	  Energy	  and	  Climate	  
Change	  
• IVC	  1	  

	   	   	   	   	  

Module	  2:	  Energy	  Sources	  
• IVC	  2	  

	   	   	   	   	  

Module	  3:	  	  A	  Sustainable	  Future	  	  
• IVC	  3	  
• IVC	  4	  

	  
	  

	   	   	   	  

	   	   	   	   	  
 
 
 
 
 

Classroom to Classroom (C2C) 



	  

 7 

Scope	  and	  Sequence	  
	   MODULE	  1:	  

ENERGY	  AND	  CLIMATE	  
CHANGE	  

MODULE	  2:	  
ENERGY	  SOURCES	  

MODULE	  3:	  
A	  SUSTAINABLE	  FUTURE	  

Driving	  
Question	  

“	  How	  do	  we	  as	  youth,	  build	  a	  sustainable	  future	  while	  meeting	  the	  energy	  needs	  of	  
today?	  

Guiding	  
Question	  

How	  does	  your	  community	  
use	  energy?	  	  What	  are	  the	  
local	  and	  global	  effects	  of	  

energy	  use?	  

What	  are	  sustainable	  
energy	  sources	  that	  can	  
meet	  our	  needs	  with	  the	  
least	  consequences?	  

How	  can	  you	  ensure	  a	  
sustainable	  future	  for	  

yourself,	  your	  community	  
and	  the	  world?	  

Enduring	  
Understanding	  

Modern	  society	  depends	  
greatly	  on	  a	  number	  of	  
energy	  sources,	  most	  of	  
these	  devoted	  to	  
generating	  electrical	  power.	  

Every	  action	  impacts	  the	  
environment.	  	  Negative	  
impacts	  can	  be	  mitigated	  
through	  informed	  decisions.	  

The	  health	  of	  the	  future	  
environment	  depends	  on	  
steps	  taken	  today	  both	  
locally	  and	  globally.	  

Timeframe	   February	  2014	   March	  2014	   April/May	  2014	  

Learn	   Think,	  Pair,	  Share:	  Climate	  
Change	  

What	  is	  Renewable	  Energy?	   Sustainable	  Cities	  

Personal	  Ecological	  Footprint	   Renew-‐A-‐Bean	   World	  Energy	  Debate	  

Act	   Community	  Lens	  

Milestone	  #1	  

IVC	  1	  

	  

Milestone	  #2	  

IVC	  2	  

	  

	  

Milestone	  #3	  

IVC	  3	  

Milestone	  #4	  

IVC	  4	  

Reflect	  	   How	  does	  our	  energy	  
consumption	  impact	  global	  

climate	  change?	  

What	  is	  the	  difference	  
between	  renewable	  and	  

nonrenewable	  energy	  and	  how	  
can	  we	  start	  transitioning	  to	  
just	  using	  renewable	  energy	  

sources.	  

What	  are	  the	  steps	  you	  can	  
start	  taking	  now	  to	  ensure	  a	  

sustainable	  future?	  	  
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Collaborative	  Innovation	  Project:	  Introduction	  
	  
The	  Challenge	  Letter	  ,	  which	  appeared	  at	  the	  beginning	  of	  your	  Student	  Workbook	  (p.	  4),	  is	  calling	  on	  you	  
to	  become	  a	  GLOBAL	  NOMAD	  through	  completion	  of	  a	  project	  with	  peers,	  addressing	  an	  issue	  relevant	  
and	  meaningful	  to	  your	  local	  and	  global	  community.	  	  
	  

The	   GNG	   Collaborative	   Innovation	   Project	   will	   help	  
you	   take	   on	   this	   challenge.	   You	   will	   work	   together	  
with	   your	   peers	   to	   develop	   solutions	   to	   real-‐world	  
problems.	   With	   your	   partner	   school,	   you	   will	  
collaborate	   to	   define	   a	   challenge	   in	   your	   local	   or	  
global	   community	   and	   develop	   a	   project	   that	  
addresses	  this	  issue	  by	  promoting	  positive	  change	  and	  
community	  engagement.	  	  
	  
Why	  am	  I	  doing	  this	  project?	  
	  

The	  purpose	  of	  the	  collaborative	  project	  is	  to	  become	  a	  GLOBAL	  NOMAD,	  a	  citizen	  of	  the	  world,	  through	  
using	  cross-‐cultural	  dialogue,	  media	  and	  technology	  to	  learn	  more	  about	  issues	  or	  needs	  in	  your	  local	  and	  
global	  community,	  and	  to	  problem-‐solve	  to	  address	  
these	   issues.	   The	   goal	   of	   this	   project	   is	   to	   answer	  
Path	   to	   Sustainable	   Energy’s	   driving	   question,	   and	  
to	  engage	   local	   and	  global	   communities	  by	   sharing	  
your	  knowledge	  and	  projects	  with	  wider	  audiences.	  	  

	  
How	  will	  my	  peers	  and	  I	  complete	  this	  project?	  
The	   documents	   below1	  will	   support	   you	   and	   your	   peers	   in	   design,	   planning,	   and	   completion	   of	   the	  
collaborative	  project	  and	  should	  be	  referred	  to	  throughout	  the	  project.	  	  
	  
	  

	   Page	  

Challenge	  Letter	   p.	  5	  
Criteria	  Wheel	  	  	   p.	  11	  
Project	  Team	  Roles	   p.	  12	  
Project	  Guide	   p.	  13	  -‐	  14	  
Feedback	  Guide	   p.	  55	  

	  

                                                
1 The framing and supporting documents presented in this Collaborative Project Module were based on or adapted 
from resources of the 2013 Buck Institute of Education, PBL 101 Workbook 

A	  driving	  question	  (DQ)	  provides	  the	  purpose	  
for	  the	  project	  and	  guides	  its	  creation.	  The	  

Collaborative	  Project	  should	  answer	  the	  DQ.	  

Collaboration	   is	   defined	   as	   two	   or	   more	  
people	   working	   together	   towards	   a	   common	  
goal.	  Collaboration	  on	  projects	   (with	  peers	   in	  
class	   and/or	   virtually,	   locally	   and/or	   globally)	  
should	   take	   place	   in	   at	   least	   one	   of	   the	  
following	  ways:	  	  
• Share	  feedback	  and	  reflections	  on	  projects	  
• Share	  resources	  for	  projects	  
• Co-‐construct	  one	  project	  with	  peers	  
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1.	  Define	  	  	  
• What	  is	  the	  
problem?	  

• Why	  is	  it	  
important	  to	  
solve?	  

2.	  Imagine	  
• Brainstorm	  
SoluQons	  

3.	  Prototype	  &	  
Test	  
• Build	  a	  product	  
to	  test	  soluQons	  

• What	  works?	  
• What	  doesn't?	  
• Make	  
alteraQons	  

4.	  Share	  
• Present	  SoluQon	  

Four	   Milestones,	   or	   accomplishments,	   outline	   the	   step-‐by-‐step	   process	   for	   project	   completion.	   An	  
overview	  of	  each	  milestone	  appears	  in	  the	  chart	  below,	  and	  is	  elaborated	  upon	  fully	  in	  at	  the	  conclusion	  
of	  this	  section.	  	  Upon	  completion	  of	  each	  milestone,	  students	  should	  return	  to	  the	  Project	  Guide	  (p.	  13-‐
14)	  to	  fill	  in	  or	  update	  information,	  as	  applicable.	  As	  part	  of	  the	  collaboration	  process,	  students	  will	  give	  
and	  receive	  feedback	  to	  their	  peers	  as	  a	  key	  component	  of	  each	  milestone.	  

The	   Online	   Platform,	   Classroom	   to	   Classroom,	   will	   serve	   as	   the	   space	   for	   project	   communication,	  
including	   sharing	   of	   feedback,	   ideas,	   and	   resources,	   between	   schools	   or	   groups.	   As	   each	  milestone	   is	  
completed,	  you	  should	  post	  work	  to	  the	  corresponding	  section	  of	  the	  online	  platform,	  for	  feedback	  from	  
peers.	  Once	  projects	  are	  complete,	  these	  should	  be	  shared	  with	  your	  peers	  on	  the	  online	  platform.	  
	  
The	   Feedback	   Guide	   (p.	   10)	   will	   guide	   you	   in	  
giving	   and	   receiving	   feedback	   from	   your	   peers.	  
Revision	  should	  take	  place	  every	  time	  you	  receive	  
feedback,	   adjusting	   and	   updating	   the	   project	  
guide	  and	  project	  activities	  as	  applicable.	  	  
	  
	  
What	  are	  the	  criteria	  and	  guidelines	  for	  the	  project?	  	  
The	   collaborative	   project	   Criteria	   Wheel	   (SW	   p.	   12)	   outlines	   six	   elements	   of	   a	   strong	   and	   successful	  
project	   that	   can	   promote	   deep	   community	   impact.	   Project	   completion	   depends	   equally	   on	   all	   criteria	  
elements,	  which	  work	   best	   in	   tandem	   to	   achieve	   your	   objectives	   and	   the	   goals	   of	  Path	   to	   Sustainable	  
Energy.	  	  
	  

Revision	  is	  when	  one	  changes	  or	  alters	  
something	  in	  light	  of	  new	  ideas,	  suggestions,	  or	  

evidence.	  In	  the	  Collaborative	  Innovation	  
project,	  students	  should	  revise	  the	  Project	  

Guide	  and	  Activities	  every	  time	  peer	  feedback	  is	  
received.	  
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Criteria	  Wheel	  
The	  Criteria	  wheel	  outlines	  six	  elements	  of	  a	  strong	  and	  successful	  project	  and	  can	  be	  used	  as	  a	  rubric	  to	  
perform	  peer	  and	  self-‐assessment	  throughout	  the	  project.	  	  

	  
Mobilize	   • Project	  answers	  the	  program’s	  driving	  question.	  

• Project	  positively	  engages	  youth	  and	  communities,	  within	  and	  beyond	  GNG	  
programs	  and	  community,	  in	  an	  active	  way.	  

Investigate	  &	  
Analyze	  	  
	  

• Topic	  is	  relevant	  to	  your	  local	  and/or	  global	  community.	  
• Inquiry	  deepens	  your	  understandings	  of	  people,	  places,	  and	  relevant	  issues	  

worldwide.	  
Communicate	   • Communication	  among	  peers	   involved	   in	  the	  project	  occurs	  throughout	  the	  

project	  and	  in	  a	  timely	  fashion.	  
Collaborate	   • Collaboration	  with	  peers	  	  (in	  class,	  nationally,	  or	  internationally)	  takes	  place	  

in	  at	  least	  one	  of	  the	  following	  ways:	  
• Share	  feedback	  and	  reflection	  on	  projects	  
• Share	  resources	  for	  one	  another’s	  projects	  
• Co-‐construct	  one	  project	  with	  peers.	  

Document	   • Project	  creation	  and	  implementation	  is	  visually	  documented	  by	  students,	  
for	  sharing	  with	  a	  wider	  audience.	  This	  could	  include	  picture,	  video,	  or	  
written	  text	  (online	  or	  print).	  

Share	   • Project	  is	  shared	  with	  other	  GNG	  program	  peers.	  
• Project	  is	  shared	  with	  at	  least	  one	  additional	  group	  outside	  of	  GNG	  that	  is	  

actively	  impacted	  by	  or	  involved	  in	  the	  project	  topic.	  
• Project	  is	  showcased	  and	  presented	  at	  different	  QFI	  events.	  	  

Investigate	  &	  
Analyze	  

Communicate	  

Collaborate	  Document	  

Share	  

Mobilize	  
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	  Project	  Team	  Roles	  
Team	  Roles	  will	  organize	  everyone’s	  responsibilities	  around	  the	  project.	  Be	  sure	  every	  group	  member	  has	  at	  least	  one	  role!	  	  
	  
Project	  Start	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Project	  Completion	  and	  Sharing	  

Group	  Leader:	  	  You	  make	  sure	  all	  group	  members	  stay	  on	  task	  and	  meet	  deadlines!	  	  You	  are	  also	  responsible	  for	  communicating	  with	  your	  
partner	  group(s)	  and/or	  GNG	  staff,	  as	  needed.	  	  As	  the	  group	  leader,	  you	  should	  keep	  your	  peers	  focused	  and	  on	  schedule,	  making	  sure	  your	  
project	  attempts	  to	  solve	  your	  selected	  problem,	  is	  action-‐oriented,	  and	  involves	  positive	  collaboration,	  feedback,	  and	  reflection	  with	  your	  
partner	  group(s).	  
Research	  Committee:	  As	  part	  of	  this	  team,	  you	  conduct	  or	  lead	  background	  research	  on	  the	  selected	  problem,	  which	  includes	  finding	  similar	  
projects	  for	  inspiration	  and	  comparison.	  You	  should	  share	  what	  you	  learn	  with	  the	  Content	  Creation	  Committee	  to	  make	  sure	  the	  project	  is	  
accurate,	  relevant	  to	  your	  chosen	  topic,	  and	  has	  the	  information	  necessary	  to	  make	  it	  successful.	  	  	  

Example:	  In	  a	  project	  to	  reduce	  your	  community’s	  trash	  output,	  the	  research	  committee	  might	  research	  how	  much	  trash	  the	  community	  currently	  
produces,	  where	  the	  trash	  goes,	  what	  current	  recycling	  options	  exist	  in	  the	  area,	  etc.	  

	   Logistics	  Committee:	  As	  part	  of	  this	  team,	  you	  make	  sure	  that	  the	  group	  has	  all	  necessary	  supplies	  and	  
materials	  needed	  for	  project	  and	  your	  community/outreach	  event.	  	  You	  will	  also	  coordinate	  any	  travel	  needs,	  
event	  planning	  and/or	  any	  venue	  reservations	  required.	  

Examples:	  Reserve	  venue	  for	  film	  screening/exhibition/community	  event;	  hire	  bus	  or	  translation	  services;	  recruit	  
volunteer	  to	  assist	  with	  film	  editing,	  etc.	  	  

	   Construction	  Committee:	  As	  part	  of	  this	  team,	  you	  coordinate	  the	  creation	  of	  content	  of	  the	  project.	  	  This	  
doesn’t	  mean	  you	  have	  to	  create	  all	  of	  the	  content	  yourselves;	  similar	  to	  the	  Research	  Committee,	  other	  
group	  members	  may	  be	  assigned	  roles	  in	  the	  creation	  process.	  	  

Examples:	  Create	  blueprint,	  draft,	  and	  collect	  materials	  for	  project,	  which	  could	  be	  film,	  photos,	  posters,	  letter	  
writing	  templates,	  mural,	  etc.	  

	   	   Documentation	  Committee:	  As	  part	  of	  this	  team,	  you	  visually	  document	  the	  
project	  –	  in	  its	  creation	  and/or	  completion.	  You	  will	  make	  sure	  it	  can	  be	  easily	  
shared	  with	  online	  and	  in	  person	  audiences	  to	  inspire	  other	  students	  to	  take	  
similar	  action.	  	  

Examples:	  short	  film,	  time-‐lapse	  photography,	  etc.	  
	   	   Testing	  Committee:	  	  As	  part	  of	  this	  team,	  test	  the	  final	  prototypes	  and	  choose	  

a	  prototype	  that	  best	  address	  the	  environmental	  issue.	  
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Project	  Guide	  
As	  a	   living	  document,	   the	   Project	  Guide	  will	   lead	  the	  development	  of	  your	  project.	  Upon	  completion	  of	  
each	  milestone,	  refer	  to	  this	  guide	  and	  fill	  in	  –	  or	  revise	  –	  the	  relevant	  information.	  
	  
A.	  Project	  Overview	  
	  
Topic:	  	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  	  
Title:	  	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
Environmental	  Issue:	  	   	   	   	   	   	   	   	   	   	   	   	  
	  

	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
Problem	  Statement:	  Based	  on	  your	  environmental	  Issue	  and	  goal,	  what	  is	  your	  problem	  statement?	  

	  

	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	   	   	  

Calendar:	   (Note:	   If	   you	   are	   engaging	   in	   Interactive	   Videoconferences	   (IVCs),	   milestones	   should	   be	  
completed	  and	  shared	  online	  one	  week	  before	  the	  related	  IVC,	  so	  you	  and	  your	  peers	  have	  time	  to	  give	  
and	  receive	  feedback.	  You	  may	  have	  more	  than	  one	  milestone	  per	  IVC.)	  

Milestone	   IVC	  Number	  and	  Date	  
Ex:	  IVC	  3,	  April	  2	  

Milestone	  Due	  Date	  
1	  week	  before	  IVC	  (Ex:	  March	  25)	  

1-‐	  Define	     
2-‐	  Imagine	     
3-‐	  Prototype	  &	  Test	     
4-‐	  Share	     
	  
B.	  Target	  Audience	  

	  

Who	  is	  the	  target	  audience?	  (ex:	  peers,	  teachers,	  community,	  family,	  country)	  
	   	  

	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  

Why	  is	  this	  target	  audience	  relevant	  to	  your	  project?	  	   	  
	  

	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  

How	  will	  we	  share	  our	  project	  with	  our	  audience?	  (ex:	  In	  local	  events?	  Online?)	  
	  

	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
C.	  Team	  Roles	  
Refer	  to	  Project	  Team	  Roles,	  (p.	  7),	  for	  additional	  guidance	  
	  
Student	  Roles:	  Record	  your	  group’s	  roles	  here.	  

	  

Group	  Leader:	  	   	   	   	   	   	   	   	   	   	   	   	  
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Research	  Committee:	   	  	   	   	   	   	   	   	   	   	   	  
	  

Logistics	  Committee:	   	  	   	   	   	   	   	   	   	   	   	  
	  

Construction	  Committee:	   	  	   	   	   	   	   	   	   	   	   	  
	  

Documentation	  Committee:	  	   	   	   	   	   	   	   	   	   	  
	  

Testing	  Committee:	  	   	  	   	   	   	   	   	   	   	   	   	  
	  
Partner	  School	  Role	  (if	  applicable):	  What	  do	  you	  need	  from	  your	  partner	  school?	  

	  

	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  

	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
D.	  Activity	  and	  Materials	  Chart	  
Record	  the	  step-‐by-‐step	  process	   for	  completing	  your	  project	   in	   the	  chart	  below,	   taking	   into	  account	  all	  
student	   roles.	   Specify	   the	  materials	   you	  need,	   deadline	   for	   each	   step	   (keep	   the	  milestone	  deadlines	   in	  
mind!),	  and	  committee	  responsible	  for	  each	  activity.	  	  
	  

Activity	  (Step)	   Materials/Resources	  
Needed	   Deadline	   School	  

Responsible	  
Committee	  
Responsible	  

1. 	  
	  

	   	   	   	  

2. 	  
	  

	   	   	   	  

3. 	  
	  

	   	   	   	  

4. 	  
	  

	   	   	   	  

5. 	  
	  

	   	   	   	  

6.	  
	  

	   	   	   	  

7.	  	  
	  

	   	   	   	  

8.	  	  
	  
	  
	  
	  

	   	   	   	  

-‐ 	  
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	   Program	  Curriculum	  
	  

	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



	  

 16 

Module	  1:	  Energy	  and	  Climate	  Change	  
	  
	  

Background	  
	  
The	  Earth’s	   climate	   is	  naturally	  dynamic	  and	  variable.	   	  The	  greenhouse	   effect,	   a	  natural	  phenomenon	  
that	   insulates	   planet	   Earth,	   allowing	   it	   to	   be	   inhabitable	   by	   humans,	   has	   recently	   been	   affected	   by	  
human	  activities.	  These	  activities,	  including	  the	  use	  of	  fossil	  fuels	  for	  energy	  and	  deforestation,	  increase	  
the	   amount	  of	  greenhouse	   gases	   in	   the	   atmosphere.	   	  Greenhouse	   gases,	   such	   as	   carbon	  dioxide	   and	  
methane,	   warm	   our	   planet	   by	   trapping	   increased	   amounts	   of	   solar	   radiation	   in	   our	   atmosphere.	  	  
Warming	  produced	  by	  greenhouse	  gases	  accelerates	  the	  natural	  greenhouse	  effect	  and	  contributes	  to	  
changes	   in	   climate	   worldwide.	   The	   consequences	   of	   global	   climate	   change	   include:	   more	   intensive	  
storms,	  climate	  change	  related	  refugees	  and	  migrations,	  sea	  level	  rise,	  floods	  and	  food	  insecurity.	  	  
	  
Module	  Objectives	  

	  
• Learn	  about	  factors	  that	  cause	  global	  climate	  change;	  
• Understand	  the	  greenhouse	  effect	  and	  greenhouse	  gases;	  
• Take	  part	  in	  a	  cross-‐cultural	  collaboration,	  sharing	  thoughts	  regarding	  changes	  affecting	  their	  own	  

communities.	  
	  

	   Activity	   Page(s)	   Estimated	  Time	  
LEARN	   Think,	  Pair,	  Share:	  Climate	  Change	   17-‐19	   30	  minutes	  

Personal	  Ecological	  Footprint	  (HW)	   20-‐23	   30	  minutes	  
ACT	   Community	  Lens	   24	   40	  minutes	  	  

Milestone	  1:	  Define	   24-‐27	   60	  minutes	  in	  class	  planning	  
45	  -‐	  60	  minutes	  additional	  
preparation	  (outside	  of	  class)	  

Interactive	  Videoconference	  (IVC)	  #1	   27-‐28	   30	  minutes	  preparation	  
60	  minute	  IVC	  +	  30	  min.	  dial-‐in	  

REFLECT	   Debriefing	  Conversation	   29	   15	  minutes	  
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LEARN	  
 

Think,	  Pair,	  Share:	  Climate	  Change	  
OVERVIEW	  
Energy	  plays	  an	  important	  role	  in	  many	  aspects	  of	  our	  lives.	  	  Changes	  in	  temperature,	  precipitation,	  sea	  
level,	  and	  the	  frequency	  and	  severity	  of	  extreme	  events	  will	  likely	  affect	  how	  much	  energy	  is	  produced,	  
delivered,	  and	  consumed	  in	  the	  United	  States,	  Brazil	  and	  Qatar.	  	  	  
INSTRUCTIONS	  
	  

Use	  this	  space	  to	  record	  your	  notes	  on	  your	  assigned	  reading	  assignment.	  
In	  your	  notes	  make	  sure	  you	  answer:	  
	  

• How	  do	  greenhouse	  gases	  impact	  climate	  change?	  
• How	  do	  carbon	  and	  temperature	  correlate	  to	  one	  another?	  
• How	  do	  human	  activities	  impact	  climate	  change,	  and	  what	  are	  these	  activities?	  	  
• What	  are	  some	  ways	  that	  climate	  change	  and	  energy	  are	  connected?	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Local	  Connections:	  Brainstorm	  what	  human	  activities	  are	  contributing	  to	  increased	  greenhouse	  gas	  
emissions	  in	  your	  own	  country.	  	  	  	  

• What	  activities	  release	  greenhouse	  gases	  into	  the	  atmosphere?	  	  
• Of	  these	  activities,	  which	  do	  individuals	  of	  our	  country	  contribute	  to	  most?	  	  
• What,	  if	  anything,	  is	  our	  country	  doing	  to	  reduce	  emissions?	  	  
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What	  is	  the	  climate	  change	  and	  energy	  connection?2	  
	  
It	  takes	  many	  kinds	  of	  energy	  to	  fuel	  our	  lives.	  	  We	  use	  energy	  from	  the	  food	  we	  eat	  to	  power	  our	  daily	  
activities.	  	  We	  also	  use	  different	  sources	  of	  energy	  to	  transport	  us,	  to	  heat	  and	  cool	  our	  homes,	  and	  to	  
power	   our	   computers	   and	   televisions.	   	   In	   many	   cases,	   using	   energy	   emits	   greenhouse	   gases	   that	  
contribute	  to	  climate	  change.	  
	  
Some	   energy	   is	   produced	   through	   the	   burning	   of	   fossil	   fuels.	  
When	   we	   produce	   energy	   this	   way,	   it	   adds	   to	   the	   amount	   of	  
carbon	   in	   the	   atmosphere.	   We	   are	   adding	   more	   CO2	   in	   the	  
atmosphere	  than	  the	  carbon	  cycle	  is	  able	  to	  keep	  up	  with.	  This	  
means	  we	  are	  increasing	  CO2	  concentrations	  in	  the	  atmosphere	  

to	   a	   level	   that	  
impacts	  climate	  change.	  
	  
Transportation	  is	  a	  major	  use	  of	  energy	  and	  a	  large	  source	  of	  
greenhouse	   gas	   emissions.	   	   Fossil	   fuels,	   which	   account	   for	  
almost	   all	   the	   energy	   used	   in	   transportation,	   produces	  
greenhouse	  gases	  such	  as	  carbon	  dioxide	  (C02),	  nitrous	  oxide	  

(N2O)	  and	  other	  air	  pollutants.	  	  
	  
Another	  major	  use	  of	  energy	  is	  for	  heating	  and	  cooling	  buildings	  where	  we	  live,	  work,	  and	  go	  to	  school.	  
Most	   heating	   and	   cooling	   of	   buildings	   and	   cars,	   as	  well	   as	   the	   energy	   required	   to	   cook	   food,	   is	   done	  
through	   the	   use	   of	   electricity,	   or	   the	   burning	   of	   oil,	   natural	   gas,	   firewood	   or	   other	   biomass	   (plant	   or	  
animal	  matter).	  	  All	  of	  these	  methods	  produce	  greenhouse	  gas	  emissions,	  including	  CO2.	  
	  
We	  use	  electricity	  to	  power	  appliances	  and	  electronics	  and	  to	  light	  buildings	  and	  streets.	  Burning	  coal	  in	  
large	  power	  plants	  often	  produces	  electricity.	  Energy	  from	  burning	  coal	   travels	   long	  distances	  through	  
wires	  to	  homes,	  schools,	  and	  business.	  Coal-‐burning	  power	  plants	  are	  a	  major	  source	  of	  CO2	  emissions.	  
	  
The	   good	   news	   is	   that	   there	   are	   many	   technologies	   available	   to	   reduce	   climate	   impacts	   from	  
transportation,	  heating,	   cooling,	  and	  providing	  electricity.	  According	   to	  Princeton	  University	   scientists,	  
by	  using	   things	  we	  already	  know	  about,	  we	  can	  maintain	  CO2	  emissions	  at	  our	   current	   level	   (7	  billion	  
tons	  of	  CO2	  per	  year.)	  Electricity	   can	  come	   from	  renewable	  energy	   sources	   (usable	  power	   that	   can	  be	  
replaced	  as	  it	  is	  consumed)	  like	  the	  sun,	  wind,	  and	  water	  and	  don’t	  contribute	  greatly	  to	  greenhouse	  gas	  
emissions.	  
	  
Of	  all	   approaches	   to	   reducing	  greenhouse	  gas	  emissions,	  energy	   conservation	   is	   the	  easiest	  and	   least	  
expensive.	  Increasing	  insulation	  (which	  keeps	  inside	  air	  warmer	  in	  the	  winter	  and	  cooler	  in	  the	  summer)	  
and	  using	  energy-‐efficient	  appliances	   (which	  do	  the	  same	  amount	  of	  work	  using	   less	  energy)	  can	  help	  
reduce	  our	  emissions.	  
 
 
                                                
2 Adapted	  From:	  “Facing	  the	  Future,	  Save	  Your	  Energy!”	  2013,	  www.facingthefuture.org	  
 

Greenhouse	  Gases	  are	  certain	  
gases	  in	  the	  atmosphere	  (water	  
vapor,	  carbon	  dioxide,	  nitrous	  
oxide,	  and	  methane)	  that	  trap	  
energy	  from	  the	  sun.	  

Fossil	  Fuels	  are	  a	  source	  of	  
energy	  produced	  by	  the	  
decomposition	  of	  prehistoric	  
plants	  and	  animals.	  
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HEAT	  TRAPPING	  GASES	  IN	  THE	  ATMOSPHERE3	  

	  
To	  study	  climate	  change,	  we	  need	  to	  understand	  certain	  gases	  in	  Earth’s	  atmosphere	  that	  impact	  
climate	  change.	  	  These	  gases	  act	  like	  a	  blanket	  in	  the	  atmosphere	  trapping	  heat	  and	  warming	  the	  planet.	  
Scientists	  have	  called	  these	  gases	  “greenhouse”	  gases,	  because	  akin	  to	  an	  actual	  greenhouse	  made	  of	  
glass	  and	  used	  to	  grow	  plants	  when	  it	  is	  too	  cold	  outside,	  these	  gases	  trap	  heat	  and	  help	  regulate	  the	  
temperature	  on	  earth.	  When	  the	  amount	  of	  greenhouse	  gases	  in	  the	  atmosphere	  rises,	  temperatures	  on	  
Earth	  rise	  as	  well,	  causing	  a	  change	  in	  the	  climate.	  
	  
Some	  greenhouse	  gases	  occur	  naturally	  and	  some	  are	  man-‐made.	  	  Water	  vapor	  is	  a	  greenhouse	  gas	  that	  
occurs	  naturally,	  as	  a	  result	  of	  Earth’s	  water	  cycle.	  	  Other	  greenhouse	  gases	  such	  as	  chlorofluorocarbons	  
(CFCs)	  are	  created	  entirely	  by	  humans.	  	  Many	  greenhouse	  gases	  that	  occur	  naturally	  are	  also	  released	  
through	  human	  activities.	  	  For	  example,	  carbon	  dioxide	  (CO

2
),	  nitrous	  oxide	  (N

2
0)	  and	  methane	  (Ch

4
)	  are	  

all	  cycled	  through	  Earth’s	  atmosphere	  naturally.	  Human	  activities	  that	  burn	  fossil	  fuels	  such	  as	  oil	  or	  gas,	  
increase	  the	  amounts	  of	  greenhouse	  gases	  in	  Earth’s	  atmosphere,	  affecting	  the	  balance	  of	  natural	  
cycles.	  
	  
Some	  gases	  are	  more	  effective	  at	  trapping	  heat	  than	  others	  and	  stay	  in	  the	  atmosphere	  longer	  than	  
others.	  The	  better	  a	  gas	  is	  at	  trapping	  
heat	  and	  the	  longer	  it	  stays	  in	  the	  
atmosphere,	  the	  more	  potential	  it	  
has	  for	  aiding	  global	  warming.	  	  
	  
Scientists	  who	  study	  climate	  change	  
often	  focus	  on	  CO

2
	  because	  the	  

amount	  in	  the	  atmosphere	  is	  much	  
greater	  than	  any	  other	  greenhouse	  
gas	  produced	  by	  human	  activities.	  	  
CO

2
	  accounts	  for	  74%	  of	  global	  

greenhouse	  gas	  emissions	  from	  
human	  activities	  and	  can	  remain	  in	  
the	  atmosphere	  for	  up	  to	  200	  years.	  
	  
The	  concentration	  of	  gases	  in	  the	  
atmosphere	  is	  measured	  in	  parts	  per	  
million	  (ppm),	  parts	  per	  billion	  (ppb)	  
or	  parts	  per	  trillion	  (ppt).	  For	  
reference,	  concentrations	  of	  carbon	  
dioxide	  are	  currently	  about	  388	  ppm	  
and	  concentrations	  of	  methane	  are	  
about	  1800	  ppb.	  4 
                                                
3 Adapted	  from:	  “Global	  Warming	  Lesson	  Plan	  6-‐12	  Lesson	  Plan,”	  Will	  Steger	  Foundation,	  2010,	  http://willstegerfoundation.org/curricula-‐
resources/grades-‐6-‐12 
4 To	  see	  the	  most	  up	  to	  date	  concentrations	  of	  carbon	  dioxide	  www.co2now.org 
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Personal	  Ecological	  Footprint	  
OVERVIEW	  
Estimate	   and	   record	   your	   “Ecological	   Footprint”	   based	   on	   their	   lifestyle	   in	   categories	   such	   as:	   food,	  
transportation,	  energy	  use,	  shelter,	  clothing,	  stuff,	  and	  water	  use.	  
INSTRUCTIONS	  
	  
Use	  this	  space	  to	  record	  your	  notes.	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Compare:	  Visit	  http://storymaps.esri.com//globalfootprint/	  and	  click	  “Explore	  the	  Map.”	  Select	  and	  
view	  a	  graph	  of	  your	  country’s	  ecological	  footprint	  per	  person	  and	  biocapacity	  per	  person	  (the	  capacity	  
of	  an	  area	  to	  provide	  resources	  and	  absorb	  wastes)	  over	  time.	  	  Then	  select	  and	  view	  the	  graph	  of	  each	  
partner	  country.	  	  Use	  the	  following	  questions	  as	  a	  guide	  for	  a	  discussion	  of	  a	  comparison	  of	  the	  three	  
country	  graphs.	  

a. What	  are	  the	  similarities	  between	  your	  countries	  per	  capita	  ecological	  footprint	  and	  your	  
partner	  country’s	  since	  1961?	  

b. What	  are	  the	  similarities	  between	  your	  countries	  per	  capital	  biocapacity	  and	  your	  partner	  
country’s	  since	  1961?	  

c. What	  are	  the	  differences	  for	  both	  ecological	  footprint	  and	  biocapacity?	  
d. What	  do	  you	  think	  accounts	  for	  these	  differences?	  
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5 Adapted from: “Ecological Footprint,” Institute for Sustainable Energy at Eastern Connecticut 
State University,http://www.easternct.edu/sustainenergy/education/documents/EcologicalFootprintLessonPlan.pdf 

Personal	  Ecological	  Footprint5	  
	  	  Complete	  the	  following	  chart	  based	  on	  a	  typical	  day	  in	  your	  home.	  Add	  the	  points	  in	  each	  category	  to	  
obtain	  a	   subtotal,	   and	   transfer	  each	   subtotal	   to	   the	   summary	  chart.	  Use	   the	  grand	   total	   to	   calculate	  
your	  ecological	  footprint.	  
Your	  ecological	   footprint	   is	   a	  measure	  of	   the	  amount	  of	   renewable	  and	  nonrenewable	  resources	   that	  
are	  used	  by	  your	  activities.	  
Food	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  My	  Score	  
1.	  I	  eat:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  

a. Meat	  more	  than	  once	  per	  day	  (600)	  
b. Meat	  once	  per	  day	  (400)	  
c. Meat	  several	  times	  a	  week	  (300)	  
d. Vegetarian	  (no	  meat	  or	  fish)	  (200)	  
e. Vegan	  (no	  animal	  products	  including:	  

meat,	  fish,	  eggs,	  dairy)	  (150)	  
	  

2.	  X	  of	  my	  food	  is	  grown	  locally	  or	  is	  organic:	  ____	  
a. All	  (0)	  
b. Some	  (30)	  
c. None	  (60)	  

	  

3.	  I	  compost	  my	  fruit/vegetable	  scraps	  	  	  	  	  	  	  	  ______	  
a. Yes	  (-‐20)	  
b. No	  (60)	  

	  

4.	  X	  of	  my	  food	  is	  processed.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ______	  
a. All	  (100)	  
b. Some	  (30)	  
c. None	  (0)	  

	  

5.	  X	  of	  my	  food	  has	  packaging.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ______	  
a. All	  (100)	  
b. Some	  (30)	  
c. None	  (0)	  

	  

6.	  I	  waste:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ______	  
a. None	  of	  my	  food	  (0)	  
b. One	  fourth	  of	  my	  food	  (25)	  
c. One	  third	  of	  my	  food	  (50)	  
d. Half	  of	  my	  food	  (100)	  

Food	  Subtotal:	  _______	  
	  

	  

Transportation	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  My	  Score	  
1.	  I	  travel	  to	  school	  by:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  

a. Foot	  or	  bike	  (0)	  
b. Public	  transit/	  school	  bus	  (30)	  
c. Private	  vehicle;	  carpool	  (100)	  
d. Private	  vehicle;	  1	  student	  (200)	  

	  

2.	  Our	  vehicle’s	  fuel	  efficiency	  is:	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
a. More	  than	  30	  mpg	  or	  12.7	  km/l	  (-‐50)	  
b. 24-‐30	  mpg	  or	  10.2-‐12.7	  km/l	  (50)	  
c. 17-‐23	  mpg	  or	  7.2-‐9.8	  km/l	  (100)	  
d. Less	  than	  17	  mpg	  or	  7.2	  km/l	  (200)	  

	  

3.	  The	  time	  I	  spend	  in	  vehicles	  is:	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
a. No	  time	  (0)	  
b. Less	  than	  half	  an	  hour	  (40)	  
c. Half	  and	  hour	  to	  1	  hour	  (100)	  
d. More	  than	  1	  hour	  (200)	  

	  

4.	  How	  big	  is	  the	  car	  in	  which	  I	  travel:	  	  	  	  	  	  	  _______	  
a. No	  car	  (-‐20)	  
b. Small	  (50)	  
c. Medium	  (100)	  
d. Large	  (200)	  

	  

5.	  Number	  of	  cars	  in	  our	  driveway:	  	  	  	  	  	  	  	  	  	  	  	  _______	  
a. No	  car	  (-‐20)	  
b. Less	  than	  1	  car	  per	  driver	  (0)	  
c. One	  car	  per	  driver	  (50)	  
d. More	  than	  1	  car	  per	  driver	  (100)	  
e. More	  than	  2	  cars	  per	  driver	  (200)	  

	  

6.	  Number	  of	  flights	  I	  take	  per	  year:	  	  	  	  	  	  	  	  	  	  _______	  
a. 0	  (0)	  
b. 1-‐2	  (200)	  
c. More	  than	  2	  (400)	  

Transportation	  Subtotal:	  ________	  
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Energy	  Use	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  My	  Score	  
1.	  In	  cold	  months,	  our	  house	  temperature	  is:_____	  

a. Under	  15°C	  (59°F)	  (-‐20)	  
b. 15	  to	  18°C	  (59	  to	  64°F)	  (50)	  
c. 19	  to	  22°C	  (66-‐71°F)	  (100)	  
d. 22°C	  (71°F)	  or	  more	  (150)	  

	  

2.	  We	  dry	  clothes	  outdoors/on	  an	  indoor	  rack:___	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
a. Always	  (-‐50)	  
b. Sometimes	  (20)	  
c. Never	  (50)	  

	  

3.	  We	  use	  an	  energy-‐efficient	  refrigerator:_____	  
a. Yes	  (-‐50)	  
b. No	  (50)	  

	  

4.	  We	  have	  a	  second	  refrigerator/freezer:	  _______	  
a. Yes	  (100)	  
b. No	  (50)	  

	  

5.	  We	  use	  5	  or	  more	  compact	  fluorescent	  light	  
bulbs:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  

a. Yes	  (-‐50)	  
b. No	  (100)	  

	  

6.	  I	  turn	  off	  lights,	  computer	  and	  television	  when	  
not	  in	  use:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  

a. Yes	  (0)	  
b. No	  (50)	  

	  

7.	  To	  cool	  off,	  I	  use:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
a. Air	  conditioning:	  Car	  (50)	  
b. Air	  conditioning:	  Home	  (100)	  
c. Electric	  Fan	  (-‐10)	  
d. Nothing	  (-‐50)	  

	  

8.	  My	  clothes	  washer	  is	  a:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
a. Top	  load	  (100)	  
b. Front	  Load	  (50)	  
c. Laundromat	  (25)	  

Energy	  Use	  Subtotal:	  _______	  
	  
	  
	  
	  
	  
	  
	  
	  

Shelter	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  My	  Score	  
1.	  My	  house	  is:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  

a. Single	  house	  on	  large	  lot	  (suburbs)	  (50)	  
b. Single	  house	  on	  small	  lot	  (city)	  (0)	  
c. Townhouse/attached	  house	  (0)	  
d. Apartment	  (-‐50)	  

	  

2.	  Divide	  the	  number	  of	  rooms,	  no	  baths,	  by	  the	  
number	  of	  people	  living	  at	  home:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _____ 

a. 1	  room	  per	  person	  or	  fewer	  (-‐50)	  
b. 1-‐2	  rooms	  per	  person	  (0)	  
c. 2-‐3	  rooms	  per	  person	  (100)	  
d. More	  than	  3	  rooms	  per	  person	  (200)	  

	  

3.	  We	  own	  a	  second,	  or	  vacation	  home	  that	  is	  
often	  empty:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  

a. No	  (0)	  
b. We	  own/use	  it	  with	  others	  (200)	  
c. Yes	  (400)	  

Shelter	  Subtotal:	  _______	  
	  

Clothing	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  My	  Score	  
1.	  I	  change	  my	  outfit	  every	  day	  and	  put	  it	  in	  the	  
laundry:	  (80)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
	  

2.	  I	  am	  wearing	  clothes	  that	  have	  been	  mended	  
or	  fixed:	  (-‐20)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
	  

3.	  One	  fourth	  of	  my	  clothes	  are	  purchased	  new	  
each	  year:	  (200)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
	  

4.	  Most	  of	  my	  clothes	  are	  handmade	  or	  
secondhand:	  (-‐20)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
	  

5.	  I	  give	  the	  local	  thrift	  store	  clothes	  that	  I	  no	  
longer	  wear:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ______	  
	  

6.	  I	  never	  wear	  X%	  of	  the	  clothes	  in	  my	  closet:	  
___	  

a. Less	  than	  25%	  (25)	  
b. 50%	  (50)	  
c. 75%	  (75)	  
d. More	  than	  75%	  (100)	  

	  

7.	  I	  buy	  X	  new	  pairs	  of	  shoes	  every	  year:	  _____	  
a. (0)	  
b. 2-‐3	  (20)	  
c. 4-‐6	  (60)	  
d. 7	  or	  more	  (90)	  

Clothing	  Subtotal:	  ______	  
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Stuff	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  My	  Score	  
1. All	  today’s	  garbage	  could	  fit	  into	  a:	  	  	  	  _______	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

a. Shoebox	  (20)	  
b. Small	  garbage	  can	  (60)	  
c. Kitchen	  Garbage	  can	  (200)	  
d. No	  garbage	  created	  today!	  (-‐50)	  

	  

2. I	  recycle	  all	  paper,	  cans,	  glass	  and	  plastic:	  
	  	  	  	  	  	  	  (-‐100)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______ 
	  

3. I	  reuse	  items	  rather	  than	  throw	  them	  out:	  	  
(-‐20)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  

	  

4. I	  repair	  items	  rather	  than	  throw	  them	  out:	  	  
(-‐20)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  

	  
5.	  I	  avoid	  disposable	  items	  as	  often	  as	  possible:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

a. Yes	  (-‐50)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
b. No	  (60)	  

	  

6.	  I	  use	  rechargeable	  batteries	  (-‐30):	  	  	  	  	  	  	  ______	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  

1. 	  In	  my	  home	  we	  have	  X	  number	  of	  electronics?	  
(computer,	  TV,	  stereo,	  DVD,	  Play	  Station,	  etc.)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
_______	  
a. 0-‐5	  (25)	  
b. 5-‐10	  (75)	  
c. 10-‐15	  (100)	  
d. More	  than	  15	  (200)	  

	  
8.	  How	  much	  equipment	  is	  needed	  for	  typical	  
activities?	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______ 

a. None	  (0)	  
b. Very	  Little	  (20)	  
c. Some	  (60)	  
d. A	  lot	  (80)	  

Stuff	  Subtotal:	  _______	  
	  

	  
	  

Are	  you	  surprised	  by	  how	  many	  “Earths”	  or	  acres	  it	  
would	  take	  to	  sustain	  you?	  
	  
What	  activities	  surprised	  you	  as	  using	  a	  lot	  of	  
resources?	  
	  
	  

Water	  Use	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  My	  Score	  
1. My	  shower	  (or	  bath)	  is:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  

a. No	  shower/no	  bath	  (0)	  
b. Short	  shower	  3-‐4	  times	  a	  week	  (25)	  
c. Short	  shower	  once	  a	  day	  (50)	  
d. Long	  shower	  once	  a	  day	  (70)	  
e. More	  than	  one	  shower	  per	  day	  (90)	  

	  

2. I	  flush	  the	  toilet:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
a. Every	  time	  I	  use	  it	  (40)	  
b. Sometimes	  (20)	  

	  

3. 	  When	  I	  brush	  my	  teeth:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
a. I	  turn	  the	  water	  off	  (10)	  
b. I	  let	  the	  water	  run	  (40)	  

	  

4. We	  use	  water-‐	  saving	  toilets.	  (-‐20)	  	  	  	  	  _______	  
	  

5. We	  use	  low-‐flow	  showerheads.	  (-‐20)	  _______       
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Water Use Subtotal _______	  

	  

Summary	  
Transfer	  your	  subtotals	  from	  each	  section	  and	  
add	  them	  together.	  Divide	  the	  total	  by	  300.	  
	  

Food	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
Transportation	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
Energy	  Use	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
Shelter	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
Clothing	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
Stuff	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
Water	  Use	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  
	  Total	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  _______	  	  	 	 
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 ÷	  300	  =	  ______	  Earths	  
	  
If	  everyone	  lived	  like	  I	  do	  we	  would	  need	  	  ___	  
Earths	  to	  sustain	  the	  people	  of	  the	  world.	  
	  	  
Multiplying	  the	  number	  of	  Earths	  needed	  by	  4.7	  
gives	  the	  number	  of	  acres	  used	  to	  support	  my	  
lifestyle=	  	  _______	  acres.	  
	  
Worldwide	  there	  are	  4.7	  biologically	  productive	  
acres	  available	  per	  person,	  not	  including	  other	  
plants’	  and	  animals’	  needs.	  
Compare	  your	  total	  with	  the	  total	  from	  the	  
average	  in	  your	  country	  and	  other	  countries	  at	  
http://storymaps.esri.com//globalfootprint/	  
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ACT	  
 

Community	  Lens	  
OVERVIEW	  
Introduce	  yourself	  and	  your	  school/community/cultures	  to	  your	  peers	  through	  the	  creation	  of	  a	  short	  
video	  or	  picture	  slideshow.	  The	  video/picture	  slideshow	  will	  be	  showcased	  during	  the	  IVC	  and	  serve	  as	  a	  
starting	  point	  for	  you	  to	  discuss	  the	  energy	  sources	  you	  use	  locally	  and	  how	  they	  impact	  climate	  change,	  
as	  well	  as	  relevant	  environmental	  issues,	  with	  their	  peers.	  	  	  
INSTRUCTIONS	  
	  
Use	  the	  space	  below	  to	  record	  your	  notes.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

EXPAND	  YOUR	  UNDERSTANDING	  
Interview	  Your	  Community	  	  

Identify	  one	  adult	  community	  member	  (parent,	  
grandparent,	  teacher,	  etc.)	  to	  interview	  in	  order	  to	  
better	  understand	  the	  changes	  in	  how	  energy	  is	  
used.	  Ask	  the	  following	  questions:	  
o What	  was	  the	  your	  community	  environment	  like	  

when	  you	  were	  growing	  up?	  
o What	  energy	  sources	  did	  you	  use	  everyday?	  
o How	  has	  your	  use	  of	  energy	  changed	  over	  time?	  
o 	  How	  has	  your	  community	  environment	  

changed	  over	  time?	  

Share:	  	  Once	  complete,	  upload	  the	  video	  or	  picture	  slideshow	  to	  the	  online	  platform.	  	  	  
View:	  View	  your	  partner	  school’s	  video	  or	  picture	  slideshow,	  offer	  comments	  online,	  and	  compose	  
2-‐3	  questions	  or	  comments	  to	  share	  during	  the	  IVC.	  	  
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Milestone	  1	  	  
Define	  	  
OVERVIEW	  
In	  this	  first	  milestone,	  determine	  an	  environmental	  issue	  in	  your	  local	  or	  global	  community	  and	  
determine	  why	  it	  is	  important	  to	  solve.	  	  You	  will	  interview	  community	  members	  to	  gain	  a	  greater	  
understanding	  of	  the	  impact	  of	  this	  issue	  on	  your	  community.	  
	  

INSTRUCTIONS	  
	  
1. Introduce	  the	  Project:	  Read	  the	  Challenge	  Letter.	  	  
	  
2. Topic	  Selection	  Activity:	  What	  environmental	  issues	  in	  your	  local	  or	  global	  community	  do	  you	  want	  

to	  positively	  influence	  with	  your	  project?	  Why	  are	  these	  important	  to	  you?	  
	  

Free	  Write/Draw	  on	  the	  Questions	  above.	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  	  	  	  	  	  Propose	  an	  environmental	  issue:	  Decide	  or	  vote	  on	  1-‐2	  issues(s)	  that	  the	  class	  wants	  to	  create	  a	  	  
	  	  	  	  	  	  solution	  for.	  	  

	  

Issue(s):	  	   	   	   	   	   	   	   	   	   	   	   	  
	   	   	   	   	   	   	   	   	   	   	  

	  	  	  	  	  	  	  	  Why	  are	  these	  topics	  important	  to	  us?	  How	  do	  they	  connect	  to	  our	  lives	  and	  communities 
	  
	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  	  	  

	  
	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  
	  

	  	  	  	  	  	  Select	  the	  environmental	  issue:	  In	  order	  to	  decide	  on	  the	  environmental	  issue	  to	  pursue,	  make	  sure	  	  	  	  	  
	  	  	  	  	  	  the	  proposed	  issue	  answers	  the	  following	  questions	  with	  “yes.”	  

• Will	  this	  project	  positively	  benefit	  my	  community?	  
• Will	  this	  project	  positively	  benefit	  my	  partner	  country?	  
• Is	  our	  topic	  idea	  something	  we	  will	  be	  able	  to	  address	  within	  the	  allotted	  time?	  	  
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3. Define	  the	  environmental	  issue	  you	  intend	  to	  solve:	  Once	  you	  have	  found	  an	  idea	  for	  your	  project,	  
describe	  the	  issue	  by	  writing	  a	  problem	  statement.	  Your	  problem	  statement	  must	  answer	  three	  
questions:	  	  	  

a. What	  is	  the	  problem	  or	  need?	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  
	  

	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	  
	  

b. Who	  has	  the	  problem	  or	  need?	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	  	  
	  

c. Why	  is	  it	  important	  to	  solve?	  	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  
	  

	  	  	  	  	  	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  

The	  format	  for	  writing	  a	  problem	  statement	  uses	  your	  answers	  to	  the	  questions	  above	  and	  follows	  	  	  	  	  
these	  guidelines:	  	  	  Who	  need(s)	  what	  because	  why.	  

______________	  need(s)	  __________________	  because	  _________________.	  

4. Community	  Interview:	  Background	  research	  into	  the	  community	  you	  will	  be	  working	  with	  is	  
extremely	  important	  so	  you	  can	  learn	  about	  your	  chosen	  issue	  through	  other	  perspectives.	  	  
In	  groups,	  interview	  members	  of	  your	  community	  to	  better	  understand	  the	  impact	  and	  scope	  of	  the	  
issue	  within	  your	  community.	  	  

a. Who:	   Identify	   who	   in	   your	   community	   could	   give	   you	   insight	   into	   the	   issue	   or	   potential	  
solutions?	  	  Who	  in	  your	  community	  has	  a	  stake	  in	  the	  solving	  of	  this	  issue?	  	  Use	  the	  people	  
below	  as	  a	  guide	  to	  help	  you	  determine	  who	  to	  interview	  

i. Two	  teachers	  (Outside	  of	  your	  GNG	  program)	  
ii. Two	  students	  (Outside	  of	  your	  GNG	  program)	  
iii. Community	  members	  (Outside	  of	  school)	  

b. What:	  	  Use	  your	  knowledge	  of	  the	  issue	  and	  your	  community	  to	  create	  your	  own	  questions.	  
Use	  the	  sample	  questions	  below	  to	  get	  you	  started.	  

i. Is	  this	  an	  issue	  that	  impacts	  you	  personally?	  
ii. Who	  does	  this	  issue	  effect?	  
iii. What	  do	  you	  think	  can	  be	  done	  to	  address	  this	  issue?	  
iv. What	  has	  already	  been	  done	  to	  address	  this	  issue?	  

	  
	  

 
 

CONGRATULATIONS!	  	  
✓  Milestone	  1	  is	  complete!	  
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Module	  1:	  	  
Energy	  and	  Climate	  Change	  

Day	   Date	   Tech	  Dial-‐in	  Time	   Conference	  
Start	  Time	  

Backup	  	  
Day	  /	  Date	  

• IVC	  1	   	   	   	   	   	  
	  
1. Introduction	  to	  Path	  to	  Sustainable	  Energy	  (5	  minutes)	  

GNG	  facilitator	  introduces	  students	  to	  the	  Path	  to	  Sustainable	  Energy	  program	  and	  the	  program’s	  
driving	   question:	  How	   do	   we,	   as	   youth,	   build	   a	   sustainable	   future	   while	   meeting	   the	   energy	  
needs	  of	  today?	  One	  representative	  from	  each	  school	  introduces	  him/herself	  and	  their	  classmates	  
to	  their	  partner	  school.	  
	  	  

Ø Name	  of	  Class	  Representative:	  
	  

Ø Number	  of	  students	  participating	  in	  IVC	  #1:	  
	  
Ø Local	  weather	  and	  temperature	  (in	  degrees	  Celsius	  and	  Fahrenheit):	  
	  
Ø Interesting	  background	  about	  your	  school	  or	  community:	  	  

	  
	  
2. ACT:	  Community	  Lens	  (20	  minutes)	  -‐	  Each	  group	  introduces	  their	  school,	  local	  environment	  and	  

potential	  climate	  change	  impacts	  to	  their	  peers	  through	  the	  presentation	  of	  their	  energy	  use	  in	  
everyday	  life.	  One	  week	  before	  the	  IVC,	  post	  your	  work	  and	  view	  your	  partner’s	  work	  on	  the	  
online	  platform.	  Prepare	  to	  present	  your	  pictures	  and	  provide	  comments	  on	  the	  work	  of	  your	  
peers.	  

Select	   three	   representatives	   to	   share	   their	   descriptive	   sentence	   about	   their	   personal	   ecosystem	   and	  
climate	  change.	  	  	  
Ø Name	  of	  Class	  Representative:	  

Ø Name	  of	  Class	  Representative:	  

Ø Name	  of	  Class	  Representative:	  

Ø 	  

After	  viewing	  pictures	  posted	  by	  your	  partner	  school,	  record	  3	  questions	  to	  ask	  during	  the	  IVC.	  
Ø 	  	  	  	  	  

Ø 	  

Ø 	  	  	  

Ø 	  

IVC	  #1	  Preparation	  and	  Outline	  
OVERVIEW	  
The	  outline	  below	  will	  be	  used	  as	  a	  guide	  for	  discussion	  during	  IVC	  #1.	  Review	  and	  complete	  this	  outline	  
prior	  to	  IVC	  #1.	  	  
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3. LEARN:	  Global	  Climate	  Change	  and	  Personal	  Ecological	  Footprint	  (20	  minutes)	  –	  	  
Share	  and	  compare	  your	  ecological	  footprint.	  One	  week	  prior	  to	  the	  IVC,	  post	  your	  ecological	  
footprint	  and	  view	  partner’s	  results	  on	  C2C.	  Prepare	  to	  present	  their	  findings	  and	  provide	  
comments	  on	  peer	  results.	  http://storymaps.esri.com/globalfootprint/.	  	  Record	  three	  questions	  to	  
ask	  your	  partner	  school	  regarding	  their	  Footprint.	  	  
	  

Select	  four	  representatives.	  Three	  will	  explain	  their	  ecological	  footprint,	  and	  one	  will	  explain	  how	  they	  
might	  reduce	  their	  ecological	  footprint.	  	  
Ø Name	  of	  Class	  Representative;	  	  

Ø Name	  of	  Class	  Representative;	  	  

Ø Name	  of	  Class	  Representative:	  	  

Ø Name	  of	  Class	  Representative:	  

After	   viewing	   the	   ecological	   footprint	   data	   posted	   by	   your	   partner	   school,	   record	   three	   questions	   or	  
comments	  to	  ask	  during	  the	  IVC	  
Ø 	  

Ø 	  

Ø 	  

	  
	  

4. 60-‐Second	  Showcase!	  (10	  minutes)	  
In	  each	   IVC,	  students	  will	  have	  the	  opportunity	   to	  share	  more	  about	  their	  personality	   through	  
showcasing	  personal	  talents	  or	  interests	  for	  their	  peers.	  Students	  are	  encouraged	  to	  participate	  
only	  once,	  until	  all	  classmates	  have	  shared	  with	  their	  peers.	  
	  
60-‐Second	   Showcase!	   Can	   include:	   playing	   a	   musical	   instrument,	   singing,	   dancing,	   reciting	  
poetry,	   exhibiting	   art	   (paint,	   sculpture,	   etc.);	   showing	   any	   equipment,	   pictures	   or	   medals	  
associated	  with	  a	  sports	  hobby;	  sharing	  any	  dress	  or	  dance	  associated	  with	  a	  custom	  or	  holiday;	  
or	  explaining	  a	  family	  heirloom	  or	  other	  artifact	  of	  significance.	  	  
	  
Keep	   your	   presentations	   very	   visual	   (as	   non-‐verbal	   as	   possible).	   Presentation	   of	   the	   talent	  
should	  not	  exceed	  60	   seconds.	  Be	  sure	  that	  you	  have	  all	   required	  materials	  to	  showcase	  their	  
talent.	  

Select	  three	  student	  representatives	  to	  share	  a	  personal	  interest	  or	  talent	  for	  their	  peers	  in	  this	  IVC.	  	  
	  
Ø Name	  of	  Representative:	  
Ø Name	  of	  Representative:	  
Ø Name	  of	  Representative:	  

	  
	  

5. Conclusion	  (5	  minutes)	  
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REFLECT	  
 

IVC	  #1	  Debriefing	  Conversation	  	  
OVERVIEW	  
Following	  each	  IVC,	  engage	  in	  a	  short	  reflective	  conversation	  on	  the	  module	  topic,	  the	  module	  activities,	  
and	  your	  IVC	  experience.	  	  
INSTRUCTIONS	  
	  
Use	  this	  space	  to	  record	  your	  reflections.	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
	  
	  

• On	   C2C,	   share	   your	   favorite	   revelation	   about	   your	   partner	   country	   peers	   and	   their	   personal	  
ecosystems.	  	  

• On	  C2C,	  post	   remaining	  questions	  you	  have	   for	  your	  peers.	   	  Make	  sure	   to	  check	  back	  and	  answer	  
questions	  from	  your	  peers.	  

	  
	  
	  

CONNECT	  on	  the	  Online	  Platform	  to	  share	  your	  reflections	  with	  your	  
peers	  and	  to	  prepare	  for	  the	  next	  IVC!	  
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Module	  2:	  Energy	  Sources	  
	  
Background	  
	  	  
Energy	  sources	  can	  be	  classified	  into	  two	  types:	  nonrenewable	  and	  renewable.	  Nonrenewable	  
resources,	  such	  as	  fossil	  fuels	  and	  nuclear	  material,	  are	  removed	  from	  the	  earth	  and	  can	  be	  depleted.	  
These	  resources	  have	  been	  the	  most	  used	  type	  of	  energy	  in	  the	  modern	  era.	  Renewable	  resources,	  such	  
as	  wind,	  water,	  solar,	  and	  geothermal,	  come	  from	  sources	  that	  regenerate	  as	  fast	  as	  they	  are	  consumed	  
and	  are	  continuously	  available.	  Some,	  such	  as	  biofuel	  produced	  from	  food	  crops	  and	  other	  plants,	  are	  
replenished	  every	  growing	  season.6	  	  
	  
	  
	  
	  
Module	  Objectives	  

	  
• Know	  the	  different	  energy	  sources	  we	  use	  and	  where	  they	  come	  from;	  
• Know	  the	  difference	  between	  renewable	  and	  nonrenewable	  energy	  sources.	  

	  
	   Activity	   Page(s)	   Estimated	  Time	  

LEARN	   What	  is	  Renewable	  Energy	   30-‐35	   40	  minutes	  
Renew-‐A-‐Bean	   36-‐38	   45	  minutes	  

ACT	   Milestone	  #2:	  Imagine	   39-‐43	   60	  minutes	  in	  class	  planning	  
Interactive	  Videoconference	  	  (IVC)	  
#2	  

44-‐45	   30	  minutes	  preparation	  
60	  minute	  IVC	  +	  30	  min.	  dial-‐in	  

REFLECT	   Debriefing	  Conversation	   46	   15	  minutes	  	  
	  
	  

 
 
 
 
 
 
 
 
 
 
 
 
                                                
6	  Adapted	  from:	  “Introduction	  to	  Major	  Energy	  Sources,”	  Pennsylvania	  Historical	  &	  Museum	  Commission,	  2013,	  
http://www.portal.state.pa.us/portal/server.pt/community/types_of_energy/4568	  
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LEARN	  
	  
What	  is	  Renewable	  Energy?	  	  
OVERVIEW	  
In	  this	  activity,	  you	  will	  learn	  about	  renewable	  energy	  sources	  and	  distinguish	  them	  from	  nonrenewable	  
sources.	  At	  the	  end	  of	  this	  activity,	  you	  will	  be	  asked	  to	  envision	  a	  “renewable	  future.”	  	  
INSTRUCTIONS:	  
	  
Use	  this	  space	  to	  record	  your	  notes.	  

	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



	  

 32 

“Energy	  Exploration”	  Worksheet	  
For	  additional	  support	  and	  further	  examples,	  visit:	  http://www.ourplanet.org.uk/about-‐thermal-‐energy.asp	  
and/or	  http://www.epa.gov/cleanenergy/energy-‐and-‐you/affect/index.html.	  

	   Description	   Notes	  

So
la
r	  P

ow
er
	  

	  

What	  is	  solar	  energy?	  
Solar	  energy	  is	  energy	  from	  the	  sun	  that	  can	  be	  
converted	  into	  electrical	  energy.	  	  
	  

How	  is	  it	  used?	  
Photovoltaic	  (PV)	  cells,	  which	  are	  made	  from	  metals	  
and	  silicon,	  are	  often	  used	  to	  convert	  solar	  energy	  
into	  electricity.	  	  	  
	  

Environmental	  Impact?	  
Although	  a	  PV	  cell	  itself	  doesn’t	  release	  greenhouse	  
gases,	  the	  process	  of	  creating	  the	  PV	  cell	  is	  energy	  
intensive	  and	  releases	  greenhouse	  gases.	   	  
	  

Human	  Impact?	  
Initially	  PV	  cells	  can	  be	  costly	  for	  consumers.	  
However,	  because	  the	  sun’s	  energy	  is	  free	  and	  
people	  who	  get	  energy	  from	  PV	  cells	  don’t	  have	  to	  
pay	  an	  electric	  company	  for	  solar	  energy,	  solar	  
power	  can	  be	  cost-‐effective	  in	  the	  long	  term.	  	   

	  
Renewable	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Non-‐renewable	  
	  

Benefits:	  
	  
	  
Consequences:	  	  
	  
	  
	  
	  
Does	  using	  solar	  energy	  for	  electricity	  contribute	  to	  
climate	  change?	  
	  
	  	  
	  
	  
Should	  solar	  energy	  be	  a	  major	  source	  for	  future	  
electricity	  production?	  
 

H
yd

ro
po

w
er
	  

	  

What	  is	  hydropower?	  
Hydropower	  is	  the	  energy	  generated	  by	  moving	  
water.	  
	  

How	  is	  it	  used?	  	  
A	  dam	  is	  built	  to	  harness	  flowing	  water	  and	  create	  
electricity	  as	  needed.	  	  	  
	  

Environmental	  Impacts?	  
Hydropower	  does	  not	  result	  in	  carbon	  dioxide	  
emissions,	  air	  or	  water	  pollution.	  Dams	  do	  have	  
major	  impacts	  on	  the	  environment.	  Sediment	  (soil,	  
sand,	  leaves)	  can	  build	  up	  in	  the	  bodies	  of	  water	  
held	  by	  dams,	  reducing	  water	  quality.	  	  This	  affects	  
the	  organisms	  that	  live	  in	  and	  around	  the	  water.	  It	  
may	  also	  cause	  erosion	  along	  riverbanks.	  	  
	  

Human	  Impacts	  
People	  must	  be	  relocated	  from	  their	  homes	  if	  they	  
live	  in	  an	  area	  where	  a	  dam	  and	  reservoir	  are	  to	  be	  
constructed.	  Some	  people	  may	  benefit	  from	  
reservoirs,	  which	  can	  serve	  as	  resources	  for	  
recreational	  activities	  such	  as	  swimming	  and	  fishing.	  	  
Water	  is	  a	  relatively	  cheap	  energy	  source.	  The	  cost	  
of	  hydropower	  lies	  in	  building	  and	  maintaining	  dams	  
and	  channels.	  

	  
Renewable	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Non-‐renewable	  
	  

Benefits:	  
	  
	  
	  
	  
Consequences:	  	  
	  
	  
	  
Does	  using	  hydropower	  for	  electricity	  contribute	  to	  
climate	  change?	  
	  
	  
	  
	  
Should	  hydropower	  be	  a	  major	  source	  for	  future	  
electricity	  production?	  
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W
in

d	  
	  

What	  is	  it?	  
Wind	  is	  produced	  when	  the	  sun	  unevenly	  heats	  
Earth’s	  surface,	  causing	  air	  to	  circulate.	  This	  moving	  
air	  is	  a	  form	  of	  energy	  that	  can	  be	  converted	  into	  
electricity.	  	  
	  

How	  is	  it	  used?	  
Generating	  electricity	  from	  wind	  power	  is	  most	  
efficient	  when	  wind	  is	  blown	  consistently.	  
Converting	  wind	  energy	  into	  electricity	  requires	  
wind	  turbines	  (windmills).	  
	  

Environmental	  Impacts?	  
The	  mining	  and	  processing	  of	  the	  metals	  used	  to	  
make	  the	  turbines	  require	  energy	  and	  produces	  
greenhouse	  gases.	  The	  operation	  of	  wind	  turbines	  
does	  not	  produce	  any	  pollution.	  Wind	  turbines	  can	  
be	  installed	  on	  land	  or	  offshore.	  
	  

Human	  Consequences?	  
Some	  people	  don’t	  like	  the	  way	  wind	  turbines	  look	  
or	  the	  noise	  that	  large	  wind	  farms	  can	  create.	  	  Cost	  
of	  wind	  power	  varies	  from	  year	  to	  year	  and	  high	  
demand	  for	  wind	  turbines	  has	  pushed	  up	  prices.	  	  

	  
Renewable	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Non-‐renewable	  
	  

Benefits:	  
	  
	  
	  
Consequences:	  	  
	  
	  
	  
Does	  using	  wind	  power	  for	  electricity	  contribute	  to	  
climate	  change?	  
	  
	  
	  
Should	  wind	  energy	  be	  a	  major	  source	  for	  future	  
electricity	  production?	  

N
uc
le
ar
	  E
ne

rg
y	  

	  

What	  is	  it?	  
Nuclear	  energy	  is	  obtained	  by	  splitting	  apart	  atoms	  
in	  a	  process	  called	  fission.	  Uranium,	  a	  
nonrenewable	  metal	  found	  in	  rocks,	  is	  used	  as	  a	  fuel	  
for	  nuclear	  fission.	  In	  a	  nuclear	  reactor,	  where	  
nuclear	  energy	  is	  used	  to	  generate	  electricity,	  heat	  
is	  released	  from	  this	  process.	  	  This	  heat	  is	  used	  to	  
generate	  electricity.	  
	  

How	  is	  it	  used?	  
Nuclear	  power	  plants	  are	  built	  near	  large	  bodies	  of	  
water	  because	  the	  plants	  require	  a	  lot	  of	  water.	  
Water	  is	  used	  to	  produce	  steam	  from	  the	  heat	  of	  
fission;	  the	  steam	  spins	  a	  turbine	  to	  generate	  
electricity.	  Water	  is	  also	  used	  to	  absorb	  wasted	  
heat.	  Once	  used,	  the	  water	  is	  put	  back	  into	  the	  
nearby	  body	  of	  water.	  
	  

Environmental	  Impacts?	  
Fission	  doesn’t	  result	  in	  any	  greenhouse	  gas	  
emissions.	  However,	  greenhouse	  gases	  are	  
produced	  during	  construction	  of	  a	  nuclear	  power	  
plant	  and	  from	  mining	  and	  transporting	  uranium.	  
 

Human	  Impacts?	  
Uranium	  is	  radioactive	  and	  can	  harm	  living	  
organisms	  if	  it	  is	  released	  into	  the	  environment.	  	  
Uranium	  used	  for	  nuclear	  fuel	  can	  be	  used	  to	  create	  
nuclear	  weapons.	  	  

	  
Renewable	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Non-‐renewable	  
	  

Benefits:	  
	  
	  
Consequences:	  
	  
	  
	  
Does	  using	  nuclear	  power	  for	  electricity	  contribute	  to	  
climate	  change?	  
	  
	  
	  
	  	  
	  
	  
Should	  nuclear	  energy	  be	  a	  major	  source	  for	  future	  
electricity	  production?	  
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Ge
ot
he

rm
al
	  	  

	  

What	  is	  it?	  
Geothermal	  energy	  (GE)	  is	  heat	  that	  originates	  
within	  the	  earth.	  Extremely	  high	  temperatures	  are	  
produced	  inside	  the	  earth	  by	  the	  slow	  decay	  of	  
radioactive	  particles,	  a	  process	  that	  happens	  
naturally	  in	  rocks.	  Reservoirs	  of	  hot	  water,	  steam,	  
and	  hot	  dry	  rocks	  can	  be	  used	  to	  generate	  
electricity.	  
	  

How	  is	  it	  used?	  
GE	  can	  be	  felt	  near	  Earth’s	  surface	  (hot	  springs).	  The	  
shallow	  ground	  of	  the	  earth	  provides	  GE	  that	  can	  be	  
accessed	  almost	  anywhere	  to	  heat	  or	  cool	  buildings.	  
GE	  heat	  pumps	  transfer	  heat	  from	  the	  ground	  into	  
buildings	  in	  the	  winter	  and	  reverses	  the	  process	  in	  
the	  summer,	  transferring	  heat	  from	  the	  air	  into	  the	  
cooler	  ground.	  
	  

Environmental	  Impacts?	  
Pipes	  can	  be	  drilled	  1-‐2	  miles	  (1.6	  –	  3.2	  km)	  below	  
Earth’s	  surface	  to	  reach	  reservoirs	  of	  thermal	  
energy.	  Construction	  of	  geothermal	  power	  plants	  
that	  drill	  pipes	  deep	  into	  the	  ground	  can	  affect	  land	  
stability	  in	  the	  surrounding	  region.	  However,	  after	  a	  
power	  plant	  has	  been	  constructed,	  geothermal	  
energy	  has	  lower	  environmental	  impacts	  than	  fossil	  
fuels.	  Geothermal	  energy	  is	  constantly	  available	  and	  
is	  unaffected	  by	  weather. 

	  
Renewable	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Non-‐renewable	  
	  

Benefits:	  
	  
	  
Consequences:	  
	  
	  
	  
Does	  using	  wind	  power	  for	  electricity	  contribute	  to	  
climate	  change?	  
	  
	  
	  
	  	  
	  
	  
Should	  geothermal	  energy	  be	  a	  major	  source	  for	  
future	  electricity	  production?	  
 

O
il	  

	  

What	  is	  it?	  
Oil	  is	  formed	  from	  the	  remains	  of	  animals	  and	  
plants	  that	  lived	  millions	  of	  years	  ago.	  Over	  time,	  
layers	  of	  sand	  covered	  the	  remains	  of	  these	  animals	  
and	  plants.	  Heat	  and	  pressure	  from	  these	  layers	  
helped	  the	  remains	  turn	  into	  that	  we	  call	  crude	  oil.	  
	  

How	  is	  it	  used?	  
To	  find	  oil	  and	  natural	  gas,	  companies	  drill	  through	  
the	  earth	  to	  the	  deposits	  deep	  below	  the	  surface.	  
The	  oil	  and	  natural	  gas	  are	  then	  pumped	  from	  
below	  the	  ground	  by	  oilrigs.	  They	  then	  usually	  travel	  
through	  pipelines	  or	  by	  ship.	  
	  

Environmental	  Impacts?	  
Petroleum	  harms	  the	  environment	  through	  air	  and	  
water	  pollution.	  Oil	  emits	  dangerous	  greenhouse	  
gases	  and	  oil	  spills	  cause	  ecological	  disasters.	  	  
	  

Human	  Impacts?	  
Products	  from	  oil	  help	  us	  fuel	  airplanes,	  cars,	  and	  
trucks,	  heat	  our	  homes,	  and	  make	  products	  like	  
medicines	  and	  plastics.	  	  Oil	  sources	  are	  very	  limited	  
and	  will	  not	  last	  forever.	  	  	  

	  
Renewable	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Non-‐renewable	  
	  

Benefits:	  
	  
	  
Consequences:	  
	  
	  
	  
Does	  using	  oil	  for	  electricity	  contribute	  to	  climate	  
change?	  
	  
	  
	  
	  	  
	  
Should	  oil	  be	  a	  major	  source	  for	  future	  electricity	  
production?	  
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What	  is	  it?	  
Coal	  is	  a	  black	  rock	  formed	  by	  organic	  material	  over	  
millions	  of	  years.	  It	  is	  a	  fossil	  fuel	  because	  of	  the	  
long	  time	  required	  to	  create	  it.	  	  
	  

How	  is	  it	  used?	  
Initially,	  coal	  is	  extracted	  from	  surface	  of	  
underground	  mines.	  	  The	  coal	  is	  often	  washed	  at	  
the	  coal	  mine	  to	  remove	  impurities	  before	  it	  is	  
transported	  to	  the	  power	  plant.	  	  At	  the	  power	  pant,	  
coal	  is	  commonly	  burned	  in	  a	  builer	  to	  produce	  
steam.	  	  The	  steam	  is	  run	  through	  a	  turbine	  to	  
generate	  electricity.	  
	  

Environmental	  Impacts?	  
Burning	  coal	  releases	  air	  pollutants	  and	  creates	  solid	  
waste	  called	  ash.	  Transporting	  coal	  from	  mines	  to	  
power	  plants	  relies	  heavily	  on	  fossil	  fuels	  to	  power	  
trains,	  and	  trucks.	  	  
	  

Human	  Impacts?	  
Safety	  concerns	  related	  to	  shaft	  mining	  include	  lung	  
damage	  to	  workers	  and	  collapse	  of	  mine	  shafts.	  
Mountaintop	  removal	  can	  damage	  ecosystems	  and	  
drinking	  water	  supplies.	  Although	  transporting	  coal	  
is	  expensive,	  coal	  is	  affordable	  for	  consumers.	  

	  
Renewable	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Non-‐renewable	  
	  

Benefits:	  
	  
	  
Consequences:	  
	  
	  
	  
	  
Does	  using	  coal	  for	  electricity	  contribute	  to	  climate	  
change?	  
	  
	  
	  
	  
	  
Should	  coal	  be	  a	  major	  source	  for	  future	  electricity	  
production?	  
 
	  

	  	  	  
	  	  	  
	  N
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What	  is	  it?	  
The	  main	  ingredient	  in	  natural	  gas	  is	  methane,	  a	  
greenhouse	  gas	  that	  warms	  the	  earth’s	  surface.	  It	  is	  
considered	  a	  fossil	  fuel	  because	  it	  is	  composed	  of	  
ancient	  organic	  material.	  	  
	  

How	  is	  it	  used?	  
Natural	  gas	  can	  be	  drilled	  from	  below	  the	  Earth’s	  
surface	  either	  on	  land	  or	  in	  the	  ocean.	  Pipelines	  are	  
used	  to	  bring	  up	  to	  the	  Earth’s	  surface,	  where	  it	  is	  
stored	  or	  transported	  elsewhere	  to	  create	  
electricity.	  
	  

Environmental	  Impacts?	  
Burning	  natural	  gas	  to	  create	  electricity	  produces	  
carbon	  dioxide	  and	  nitrous	  oxide	  emissions.	  Natural	  
gas	  burns	  “cleaner”	  than	  coal	  and	  oil	  because	  it	  
produces	  fewer	  greenhouse	  gas	  emissions	  and	  
other	  air	  pollutants.	  Drilling	  below	  the	  Earth’s	  
surface	  for	  natural	  gas	  can	  cause	  erosion	  and	  
landslides.	  	  
	  

Human	  Impacts?	  
Natural	  gas	  is	  very	  flammable	  and	  can	  cause	  
explosions	  if	  it	  leaks	  from	  pipes	  or	  storage	  
containers.	  	  

	  
Renewable	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   Non-‐renewable	  
	  

Benefits:	  
	  
	  
Consequences:	  
	  
	  
	  
Does	  using	  natural	  gas	  for	  electricity	  contribute	  to	  
climate	  change?	  
	  
	  
	  
	  	  
	  
	  
Should	  natural	  gas	  be	  a	  major	  source	  for	  future	  
electricity	  production?	  
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Renew-‐A-‐Bean	  
OVERVIEW	  	  
The	  sources	  that	  provide	  the	  energy	  we	  use	  every	  day	  can	  be	  divided	  into	  two	  different	  groups:	  
renewable	  and	  non-‐renewable.	  	  	  Beans	  (or	  pieces	  of	  paper,	  or	  candy,	  or	  poker	  chips,	  etc.)	  will	  be	  used	  to	  
represent	  renewable	  and	  nonrenewable	  energy	  as	  a	  simulation	  where	  you	  will	  understand	  how,	  over	  
several	  years,	  nonrenewable	  resources	  will	  be	  depleted.	  
INSTRUCTIONS	  
	  
Use	  this	  space	  to	  record	  your	  notes.	  
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Data	  Collection	  for	  Renew-‐A-‐Bean	  
Round	  1:	  No	  Increase	  in	  the	  number	  of	  beans	  used	  each	  decade	  

Year	   Total	  Beans	  
Removed	  

#	  of	  “Non	  
Renewable”	  

Beans	  

#	  of	  
“Renewable”	  

Beans”	  

Percent	  of	  beans	  that	  
are	  “Renewable”	  

#	  Renewable	  Beans	  X	  100%=	  
	  

#	  of	  beans	  
remaining	  

2010	   10	   	   	   	   	  

2020	   10	   	   	   	   	  

2030	   10	   	   	   	   	  

2040	   10	   	   	   	   	  

2050	   10	   	   	   	   	  

2060	   10	   	   	   	   	  

2070	   10	   	   	   	   	  

2080	   10	   	   	   	   	  

2090	   10	   	   	   	   	  

2100	   10	   	   	   	   	  

2110	   10	   	   	   	   	  

2120	   10	   	   	   	   	  

2130	   10	   	   	   	   	  

2140	   10	   	   	   	   	  

2150	   10	   	   	   	   	  

2160	   10	   	   	   	   	  

2170	   10	   	   	   	   	  

2180	   10	   	   	   	   	  

2190	   10	   	   	   	   	  

2200	   10	   	   	   	   	  
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Data	  Collection	  for	  Renew-‐A-‐Bean	  
Round	  2:	  Increasing	  use	  in	  the	  number	  of	  beans	  used	  each	  decade	  

Year	   Total	  Beans	  
Removed	  

#	  of	  “Non	  
Renewable”	  Beans	  

#	  of	  “Renewable”	  
Beans”	  

Percent	  of	  beans	  
that	  are	  

“Renewable”	  
#	  Renewable	  Beans	  X	  

100%=	  

#	  of	  beans	  
remaining	  

2010	   10	   	   	   	   	  

2020	   11	   	   	   	   	  

2030	   12	   	   	   	   	  

2040	   13	   	   	   	   	  

2050	   14	   	   	   	   	  

2060	   15	   	   	   	   	  

2070	   16	   	   	   	   	  

2080	   17	   	   	   	   	  

2090	   18	   	   	   	   	  

2100	   19	   	   	   	   	  

2110	   20	   	   	   	   	  

2120	   21	   	   	   	   	  

2130	   22	   	   	   	   	  

2140	   23	   	   	   	   	  

2150	   24	   	   	   	   	  

2160	   25	   	   	   	   	  

2170	   26	   	   	   	   	  

2180	   27	   	   	   	   	  

2190	   28	   	   	   	   	  

2200	   29	   	   	   	   	  
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ACT	  
	  

Milestone	  2	  
Imagine	  
OVERVIEW	  
In	  this	  second	  project	  milestone,	  you	  will	  brainstorm	  a	  solution	  to	  solve	  the	  environmental	  issue	  you	  
identified	  and	  defined	  in	  milestone	  one.	  Gain	  inspiration	  from	  provided	  sample	  projects	  to	  help	  guide	  
you	  through	  imagining	  a	  solution	  to	  their	  selected	  environmental	  issue.	  
	  
	  

INSTRUCTIONS	  
	  
1. View	  Sample	  Projects:	  	  The	  Boy	  Who	  Harnessed	  the	  Wind	  and	  Biodegradable	  Soap	  on	  page	  x.	  

	  
After	  exploring	  the	  projects,	  choose	  one	  to	  answer	  the	  following	  questions	  about:	  	  
	  
What	  did	  this	  project	  accomplish?	  	  	  
	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  	  	  

	  
	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  
	  

What	  elements	  of	  this	  project	  helped	  it	  reach	  its	  goal?	  
	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  	  	  

	  
	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  
	  

What	  could	  have	  been	  strengthened	  to	  better	  reach	  the	  project	  goal?	  
	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  	  	  

	  
	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  

	  

In	  what	  ways	  do	  you	  think	  this	  project	  impacted	  its	  school	  and	  community?	  
	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  	  	  

	  
	   	   	   	   	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	   	   	  
	  
	  

2. Brainstorm	  Solutions:7	  Now	  that	  you	  have	  defined	  their	   issue	  and	  viewed	  successful	  projects	   they	  
need	  to	  brainstorm	  solutions,	  or	  ways	  to	  address	  their	  chosen	  issue.	   	  There	  are	  always	  many	  good	  
possibilities	  for	  addressing	  an	  issue.	  	  If	  you	  focus	  on	  just	  one	  before	  looking	  at	  the	  alternatives,	  it	  is	  
almost	  certain	  that	  you	  are	  overlooking	  a	  better	  solution.	  	  Good	  innovators	  try	  to	  generate	  as	  many	  
possible	  solutions	  as	  they	  can.	   	  Use	  the	  Brainstorm	  Worksheet	  to	  brainstorm	  solutions	   individually	  
or	  in	  groups.	  	  

	  
	  
	  

                                                
7 Adapted from: “The Engineering Design Process- Alternative Solutions,” Science Buddies, 2013, 
http://www.sciencebuddies.org/engineering-design-process/alternative-solutions.shtml.  
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3. Choose	  the	  Best	  Solution8!	  Once	  you	  and	  your	  peers	  have	  created	  a	  number	  of	  possible	  solutions	  to	  
your	  design	  problem,	  you	  need	  to	  choose	  which	  one	  is	  best.	  	  Answer	  the	  below	  questions	  about	  
each	  solution	  proposed.	  	  The	  solution	  that	  answers	  the	  most	  questions	  below	  with	  a	  “yes!”	  is	  most	  
likely	  your	  best	  solution.	  

• Cost:	  Will	  the	  people	  you	  are	  designing	  the	  solution	  for	  be	  able	  to	  afford	  the	  solution?	  	  Do	  you	  
have	  enough	  money	  to	  build	  your	  prototype?	  

• Materials:	  Do	  you	  have	  all	  the	  materials	  and	  equipment	  you	  need	  to	  create	  the	  solution,	  or	  will	  
you	  be	  able	  to	  obtain	  them	  quickly	  and	  at	  a	  very	  low	  cost?	  

• Time:	  Do	  you	  have	  enough	  time	  to	  complete	  your	  design	  and	  make	  it	  before	  the	  due	  date?	  
Allow	  time	  for	  doing	  additional	  research	  and	  fixing	  problems.	  It	  is	  very	  rare	  for	  everything	  to	  
work	  correctly	  the	  first	  time.	  

• Skill:	  Do	  you	  have	  the	  skills	  to	  build	  and	  implement	  your	  solution,	  or	  can	  you	  learn	  them	  in	  the	  
time	  available?	  

• Safety:	  Is	  your	  solution	  safe	  to	  build,	  use,	  store,	  and	  dispose	  of?	  

	  
4. Need	  to	  Know	  List:	  Now	  that	  you	  have	  chosen	  a	  solution	  you	  must	  decide	  what	  knowledge	  and	  skills	  

you	  already	  have,	  and	  what	  you	  need	  to	  know	  in	  order	  to	  move	  forward	  with	  your	  project.	  	  
	  

See	  the	  “Need	  to	  Know”	  worksheet	  (p.	  15)	  to	  record	  this	  information.	  Revisit	  and	  revise	  this	  list	  
throughout	   the	   project,	   checking	   off	   the	   list	   as	   you	   answer	   “need	   to	   know”	   items	   during	  
research.	  	  
	  
	  

	  
	  

CONGRATULATIONS!	  	  
✓  Milestone	  2	  is	  complete	  

	  
	  
	  
	  
	  
	  
	  
	  
	  

                                                
8 Adapted from: “The Engineering Design Process- Best Solution,” Science Buddies, 2013, 
http://www.sciencebuddies.org/engineering-design-process/best-solution.shtml#howtochoose. 
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Sample	  Projects	  

	  
	  
	  

	  
	  

	  
	  
	  
	  
 
	  
	  
	  
	  
	  

• William	  Kamkwamba	  was	  born	  in	  Malawi,	  a	  country	  
where	  land	  was	  withered	  by	  drought	  and	  hunger.	  
But	  William	  had	  read	  about	  windmills	  in	  a	  book	  
called	  Using	  Energy,	  and	  he	  dreamed	  of	  building	  one	  
that	  would	  bring	  electricity	  and	  water	  to	  his	  village.	  	  
He	  believed	  this	  windmill	  would	  change	  his	  life	  and	  
the	  lives	  of	  those	  around	  him.	  Using	  scrap	  metal,	  
tractor	  parts,	  and	  bicycle	  halves,	  William	  created	  an	  
operable	  windmill	  that	  eventually	  powered	  four	  
lights.	  	  

• Video:	  htp://www.youtube.com/watch?
v=wGe65xwd-‐0c&feature=youtu.be	  

The	  Boy	  Who	  Harnessed	  
the	  Wind:	  	  

Creaang	  Currents	  of	  
Electricity	  and	  Hope	  

• Liseth	  and	  her	  friends	  from	  Cucuta,	  Colombia	  
observed	  in	  their	  community	  that	  their	  soapy	  waste	  
water	  caused	  polluuon.	  They	  imagined	  living	  in	  a	  
polluuon	  free	  	  sustainable	  community.	  So	  instead	  of	  
imagining,	  they	  did	  something!	  Liseth	  and	  her	  
friends	  developed	  they’re	  own	  biodegradable	  soap	  
and	  encouraged	  people	  in	  their	  community	  to	  use	  it.	  
Liseth	  and	  her	  friends	  showed	  how	  simple	  changes	  in	  
our	  lifestyles	  could	  have	  a	  significant	  impact.	  

• Video:	  htp://www.dfcworld.com/video.aspx?
vidid=17	  

Bio-‐Degradable	  Soap	  	  	  
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“Need	  to	  Know”	  Worksheet	  
Using	  your	  environmental	  issue,	  decide	  what	  knowledge	  and	  skills	  you	  already	  have,	  and	  what	  you	  need	  
to	  know	  to	  complete	  your	  project.	  Revisit	  and	  revise	  this	  list	  throughout	  your	  project.	  	  
	  
What	   do	   you	   already	  
know	  about	  the	  issue?	  
	  

What	   do	   you	   still	   need	  
to	   know	   to	   solve	   your	  
environmental	  issue?	  
Try	   not	   to	   answer	   the	  
questions	   you	   need	   to	   know	  
right	   away!	   This	   process	   will	  
be	  part	  of	  your	  research.	  

Where	  will	   you	   get	   this	  
knowledge?	  
Examples:	  resources,	  partners	  
school,	  interviews,	  site	  visits	  
	  

What	   skills	   or	  
equipment	   do	   you	  
need	   to	   create	   your	  
prototype?	  
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“Brainstorm”	  Worksheet	  
Use	  this	  space	  to	  brainstorm	  ways	  to	  address	  your	  chosen	  issue.	  	  Remember:	  	  

• DON'T	  SETTLE	  FOR	  YOUR	  FIRST	  IDEA!	  
• Try	  to	  generate	  as	  many	  possible	  solutions	  as	  you	  can	  before	  choosing	  the	  one	  you	  feel	  is	  the	  

best.	  	  Do	  this	  by:	  
o Examining	  existing	  solutions	  
o Creating	  and	  using	  analogies	  
o Conducting	  brainstorming	  sessions	  
o Sketching	  and	  doodling	  
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IVC	  #2	  Preparation	  and	  Outline	  
OVERVIEW	  
The	  outline	  below	  will	  be	  used	  as	  a	  guide	  for	  discussion	  during	  the	  second	  IVC.	   	  Review	  and	  complete	  
this	  outline	  prior	  to	  IVC	  #2.	  
	  
Module	  2:	  	  
Energy	  Sources	  

Day	   Date	   Tech	  Dial-‐in	  Time	   Conference	  
Start	  Time	  

Backup	  	  
Day	  /	  Date	  

• IVC	  2	   	   	   	   	   	  
	  
IVC	  Outline	  
1. Introduction	  and	  Greetings	  (5	  minutes)	  

GNG	  facilitator	  welcomes	  students	  to	  the	  second	  IVC	  meeting.	  One	  representative	  from	  each	  school	  
shares:	  

	  

Ø Number	  of	  students	  participating	  in	  IVC	  #2:	  
Ø Something	  interesting	  that	  has	  happened	  in	  your	  community	  since	  the	  last	  IVC:	  
Ø Local	  weather	  and	  temperature	  (in	  degrees	  Celsius	  and	  Fahrenheit):	  
	  
	  
2. Climate	  Change	  in	  the	  News	  (7	  minutes)	  One	  representative	  from	  each	  school	  shares	  a	  LOCAL	  

newspaper	  headline	  or	  story	  about	  climate	  change,	  weather,	  science	  and/or	  technology	  innovation.	  	  
	  

Ø Name	  of	  class	  representative:	  
Ø News	  Topic	  and	  Title:	  	  
Ø Summary:	  
	  
	  
	  

	  
3. LEARN:	  Energy	  Use	  (20	  minutes)	  –	  Students	  share	  examples	  of	  renewable	  energy	  sources	  in	  use	  in	  

their	  community	  and	  discuss	  the	  knowledge	  gained	  in	  the	  Renew-‐a-‐Bean	  activity.	  	  One	  week	  prior	  to	  
the	  IVC,	  they	  will	  post	  these	  and	  view	  partner’s	  results	  on	  C2C.	  They	  should	  prepare	  to	  present	  their	  
findings	  and	  provide	  comments	  on	  peer	  results.	  	  
	  

Name	  of	  Class	  Representative:	  	  
Ø Community	  Used	  renewable	  energy	  source:	  
Ø How	  has	  this	  energy	  source	  impacted	  your	  community?	  	  
Ø What	  type	  of	  nonrenewable	  energy	  is	  it	  replacing?	  
Ø What	  are	  the	  environmental	  impacts,	  both	  benefits	  and	  consequences?	  	  

	  
After	   viewing	   the	   Energy	   Use	   answers	   posted	   by	   your	   partner	   school,	   record	   three	   questions	   or	  
comments	  to	  ask	  during	  the	  IVC.	  

Ø 	  	  	  
Ø 	  	  	  
Ø 	  	  	  
Ø 	  
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4. ACT:	  Milestone	  2:	  Collaborative	  Innovation	  Project	  (20	  minutes)	  

In	  this	  second	  meeting,	  students	  will	  discuss	  progress	  towards	  completion	  of	  Milestone	  2.	  Share	  
your	  environmental	  issue	  and	  why	  this	  is	  significant	  in	  your	  life.	  Also	  share	  your	  solution	  for	  the	  
environmental	   issue	   you	  would	   like	   to	   address.	  During	   this	   conversation,	   decide	  whether	   you	  
want	  to	  move	  forward	  with	  both	  projects,	  or	   if	  you	  want	  to	  choose/combine	  topics	  from	  each	  
group	  to	  co-‐construct	  one	  project.	  	  
	  

• Environmental	  issue	  and	  relevance:	  	  
• Solution:	  
• Need	  to	  Know:	  	  
	  
	  
	  
	  
• Feedback	  for	  peers:	  
	  
	  
	  
	  
	  
	  
	  
5. 60-‐Second	  Showcase!	  (5	  minutes)	  

Select	  three	  student	  representatives	  to	  share	  a	  personal	  interest	  or	  talent	  for	  their	  peers.	  Try	  to	  
maintain	  Show	  and	  Tell	  as	  predominately	  visual	  or	  require	  little	  technical	  explanation,	  especially	  
for	  IVCs	  using	  consecutive	  translation.	  
	  

	  
a. Name	  of	  Representative:	  

	  
b. Name	  of	  Representative:	  

	  
c. Name	  of	  Representative:	  

	  
	  
	  
6. Conclusion	  (3	  minutes)	  

GNG	   facilitator	   thanks	   all	   students	   and	   teachers	   for	   participating	   and	   reminds	   participants	   to	  
prepare	  the	  next	  module	  and	  collaborative	  project	  work	  for	  the	  upcoming	  IVC.	  
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REFLECT	  
	  

IVC	  #2	  Debriefing	  Conversation	  	  
OVERVIEW	  
Following	  the	  IVC,	  engage	  in	  a	  short	  reflective	  conversation	  on	  your	  experiences	  to	  date.	  Complete	  the	  
online	  educator	  feedback	  survey	  with	  your	  students’	  reflections	  in	  mind.	  
INSTRUCTIONS	  
	  
Use	  this	  space	  to	  record	  your	  reflections.	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
	  

	  
	  
	  
	  
	  
	  

• Do	  you	  think	  that	  all	  people	  know	  which	  energy	  source	  is	  used	  to	  generate	  the	  electricity	  they	  
use?	  What	  are	  ways	  we	  can	  educate	  our	  community	  on	  the	  type	  of	  energy	  we	  use	  and	  where	  it	  
come	  from?	  	  

	  

CONNECT	  on	  the	  Online	  Platform	  to	  share	  your	  reflections	  with	  your	  
peers	  and	  to	  prepare	  for	  the	  next	  IVC!	  
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Module	  3:	  A	  Sustainable	  Future	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

Background	  
	    
Efficiency	  and	  conservation	  are	  key	  components	  of	  energy	  sustainability.	  This	  is	  a	  concept	  that	  every	  
generation	  should	  meet	  its	  energy	  needs	  without	  compromising	  the	  needs	  of	  future	  generations.	  
Sustainability	  focuses	  on	  long-‐term	  energy	  strategies,	  Initiatives,	  and	  policies	  that	  ensure	  enough	  energy	  
to	  meet	  today’s	  as	  well	  as	  tomorrow’s.	  	  
Sustainability	  also	  includes	  investing	  in	  research	  and	  development	  of	  advanced	  technologies	  for	  
producing	  conventional	  energy	  sources,	  promoting	  the	  use	  of	  new	  and	  renewable	  energy	  sources,	  and	  
encouraging	  sound	  environmental	  policies	  and	  practices.	  
 
Module	  Objectives	  
	  
• What	  are	  ways	  we	  can	  ensure	  a	  sustainable	  future?	  

	  
	   Activity	   Page(s)	   Estimated	  Time	  

LEARN	   World’s	  Greenest	  Cities	   48	  -‐49	   35	  minutes	  
World	  Energy	  Debate	   50-‐52	   45	  minutes	  

ACT	   Milestone	  #3:	  Prototype	   53-‐55	   60	  minutes	  in	  class	  planning	  
IVC	  #3	   56-‐57	   30	  minutes	  preparation	  

60	  minute	  IVC	  +	  30	  min.	  dial-‐in	  
Milestone	  #	  4:	  Share	   58-‐59	   60	  minutes	  in	  class	  planning	  
IVC	  #4	   60-‐61	   60	  minute	  IVC	  +	  30	  min.	  dial-‐in	  

REFLECT	   Debriefing	  Conversation	   62	   15	  minutes	  	  
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	   	   LEARN	  
 

Sustainable	  Cities	  
OVERVIEW	  
Learn	  about	  how	  different	  countries	  around	  the	  world	  are	  becoming	  sustainable.	  	  Discuss	  why	  or	  why	  
not	  your	  country	  is	  a	  “green	  city”	  and	  how	  you	  can	  play	  a	  role	  in	  having	  it	  become	  one.	  
INSTRUCTIONS	  	  
Use	  the	  space	  below	  to	  record	  your	  notes.	  
	  
1. Free	  Write	  /	  Draw.	  Brainstorm	  what	  makes	  a	  city	  sustainable	  by	  identifying	  at	  least	  six	  

characteristics.	  	  	  	  
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“Sustainable	  Cities”	  
	  
	  
Curtiba,	  
Brazil	  

	  
Curtiba	  is	  undoubtedly	  the	  green	  capital	  of	  Brazil,	  with	  over	  1,000	  green	  spaces,	  14	  
forests	  and	  16	  parks.	  	  70%	  of	  the	  city’s	  waste	  is	  recycled	  and	  even	  has	  flocks	  of	  sheep	  in	  
its	  parks	  and	  green	  spaces	  to	  keep	  the	  grass	  under	  control.	  
	  

	  
Bogotá, 
Colombia	  

	  
The	  capital	  city	  of	  Colombia	  boasts	  an	  efficient	  public	  transport	  system,	  more	  than	  
1,1000	  urban	  green	  spaces	  and	  hundreds	  of	  miles	  of	  bike	  trails.	  	  It’s	  also	  greatly	  
improved	  its	  air	  quality	  and	  water	  supplies.	  
	  

	  
Portland,	  
Oregon,	  
USA	  

	  
Portland	  was	  the	  first	  city	  in	  the	  USA	  to	  take	  on	  a	  climate	  change	  action	  plan	  and	  it	  has	  
plans	  and	  laws	  in	  place	  to	  ensure	  that	  the	  city	  stays	  within	  the	  limits	  so	  the	  rural	  land	  is	  
only	  preserved	  for	  agricultural	  uses.	  	  25%	  of	  its	  workforce	  either	  travelling	  by	  public	  
transport,	  bicycles,	  or	  carpooling.	  
	  

	  
Vancouver,	  
Canada	  

	  
Vancouver	  has	  high	  hopes	  that	  it	  will	  become	  the	  world’s	  greenest	  city	  by	  2020.	  	  The	  city	  
is	  famous	  for	  its	  innovative	  clean	  techniques,	  for	  example	  it	  has	  solar	  powered	  trash	  
compactors,	  which	  are	  the	  same	  size	  as	  regular	  trash	  cans	  but	  can	  hold	  up	  to	  five	  times	  
more	  garbage,	  meaning	  fewer	  trash	  pickups	  and	  lower	  emissions.	  	  It	  also	  has	  a	  large	  
amount	  of	  renewable	  sources	  available.	  
	  

	  
Malmö,	  
Sweden	  

	  
Malmö	  owns	  one	  of	  the	  largest	  energy	  parks	  in	  the	  world	  and	  it	  boasts	  an	  abundance	  of	  
green	  space	  and	  green	  technology	  solutions.	  	  The	  Western	  Harbour	  is	  completely	  
powered	  by	  renewable	  energy	  from	  the	  sun,	  wind,	  hydropower	  and	  biofuels.	  	  Even	  the	  
city’s	  buildings	  are	  green,	  constructed	  using	  sustainable	  materials	  and	  designed	  to	  be	  
energy	  efficient	  
	  

	  
Reykjavik,	  
Iceland	  

	  
Reykjavik	  in	  Iceland	  is	  completely	  powered	  by	  renewable	  energy.	  	  The	  city	  is	  surrounded	  
by	  geothermal	  activity,	  which	  is	  used	  to	  provide	  hot	  water,	  electricity	  and	  heat	  for	  the	  
city.	  The	  city	  is	  planning	  to	  be	  completely	  fossil	  fuel	  independent	  by	  2050.	  	  
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World	  Energy	  Debate	  
OVERVIEW	  
Use	  research,	  persuasion	  and	  public	  speaking	  skills	  to	  deepen	  your	  understanding	  of	  sustainable	  energy	  
alternatives	  as	  a	  means	  to	  combat	  the	  effects	  of	  climate	  change	  through	  debate.	  
INSTRUCTIONS	  	  
	  
Use	  this	  space	  to	  record	  your	  notes.	  
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Debate	  Components	  

	  

Opening	   Statement:	  An	  opening	  statement	  presents	  your	  position	  and	  gives	  a	  brief	  overview	  of	  the	  
main	  argument.	  	  This	  is	  your	  first	  chance	  to	  engage	  your	  audience,	  be	  should	  be	  assertive	  and	  confident.	  
	  
	  

Rebuttal:	  Rebuttal	  statements	  use	  critical	  thinking	  to	  challenge	  other	  debaters’	  claims.	  Rebuttals	  may	  
refute	   an	  argument,	  or	  prove	   that	   it	   is	   incorrect,	  by	   identifying	   flaws	   in	   the	  evidence	  or	  assumptions.	  
Rebuttals	  can	  also	  acknowledge	  the	  valid	  elements	  of	  the	  other	  side’s	  perspective,	  but	  then	  provide	  a	  
counter	  argument	  that	  is	  stronger	  and	  more	  important	  than	  the	  original	  statement.	  
	  
	  

Challenging:	   When	   a	   debater	   is	   presenting,	   other	   groups	   may	   challenge,	   or	   present	   a	   question	   or	  
statement	  aimed	  to	  provide	  information	  to	  the	  audience	  or	  contest	  the	  speaker’s	  point	  with	  a	  counter	  
argument.	  
	  
Debate	  Format	  (20-‐30	  minutes)	  
	  

OPENING	  STATEMENTS:	  1	  minute	  per	  team	  
Each	  team	  (up	  to	  4)	  presents	  their	  opening	  statement,	  which	  includes	  their	  position	  on	  the	  debate	  

prompt	  and	  an	  overview	  of	  their	  main	  arguments.	  

ARGUMENT	  and	  EVIDENCE	  ROUNDS:	  5-‐7	  minutes	  per	  team	  
Each	  team	  (up	  to	  4)	  has	  the	  opportunity	  to	  present	  their	  three	  main	  arguments	  and	  supporting	  

evidence,	  followed	  by	  an	  opportunity	  for	  other	  teams	  to	  challenge,	  and	  concludes	  with	  a	  rebuttal.	  
There	  will	  be	  as	  many	  rounds	  as	  there	  are	  teams.	  

1.	  The	  team	  presents	  its	  3	  main	  arguments	  and	  supporting	  evidence	  (2-‐3	  minutes).	  

2.	  Opportunity	  to	  challenge*:	  Other	  groups	  ask	  any	  clarifying	  questions	  or	  challenge	  the	  
presented	  arguments	  (1	  minute).	  

	  
*Students	  may	  challenge	  only	  once	  per	  round,	  to	  encourage	  as	  many	  students	  to	  participate	  in	  the	  
activity	  as	  possible.	  

	  

3.	  Rebuttal:	  The	  presenting	  team	  has	  the	  opportunity	  to	  defend	  its	  position	  and	  clarify	  
arguments	  (2-‐3	  minutes).	  

CONCLUDING	  STATEMENTS:	  2	  minutes	  per	  team	  
Each	  team	  (up	  to	  4)	  has	  a	  final	  opportunity	  to	  argue	  for	  their	  position.	  The	  closing	  statement	  should	  
recap	  the	  team’s	  position	  and	  argument,	  while	  answering	  any	  lingering	  questions	  that	  were	  not	  

answered	  during	  the	  rebuttal.	  As	  the	  last	  statement	  of	  their	  position,	  speakers	  should	  be	  persuasive	  
and	  confident.	  
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Debate	  Graphic	  Organizer	  
	  

Debate	  Prompt:	  
	  
	  
Group	  Position:	  
	  
	  
	  
Arguments	  Supporting	  

Position	  
Evidence	  from	  Media	  and	  Academic	  Resources	  

(Sources	  could	  include	  websites,	  newspaper,	  articles,	  video,	  etc.)	  
Argument	  1:	  
	  
	  
	  
	  
	  
	  
	  
	  

1.	  
	  
	  
	  
2.	  
	  
	  
	  
3.	  
	  
	  
	  

Argument	  2:	  	  
	  
	  
	  
	  
	  
	  
	  

1.	  
	  
	  
	  
2.	  
	  
	  
	  
3.	  
	  
	  
	  

Argument	  3:	  
	  
	  
	  
	  
	  
	  
	  

1.	  
	  
	  
	  
2.	  
	  
	  
	  
3.	  
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ACT	  

	  

Milestone	  3	  
Prototype	  &	  Test	  
OVERVIEW	  
Use	  the	  sample	  project	  you	  observed	  and	  analyzed	  in	  Milestone	  2	  to	  guide	  you	  in	  your	  own	  project	  
creation.	  	  Outline	  the	  steps	  needed	  to	  complete	  your	  own	  project,	  identify	  team	  roles	  and	  draft	  a	  
narrative	  project	  overview.	  	  Then	  share	  your	  prototype,	  get	  feedback	  from	  peers,	  and	  update	  and	  revise	  
their	  project	  plan	  as	  needed.	  
	  
INSTRUCTIONS	  
Use	  this	  space	  to	  record	  your	  notes.	  

	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
CONGRATULATIONS!	  	  	  
✓  Milestone	  3	  is	  complete	  

	  

Prototype:	  A	  prototype	  is	  an	  operating	  
version	  of	  a	  solution.	  	  Often	  it	  is	  made	  with	  
different	  materials	  than	  the	  final	  version,	  
and	  generally	  it	  is	  not	  as	  polished.	  	  
Prototypes	  are	  a	  key	  step	  in	  the	  
development	  of	  a	  final	  solution	  allowing	  the	  
designer	  to	  test	  how	  the	  solution	  will	  work.	   
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Safety	  Contract	  

	  
I________________________________,	  certify	  that	  on	  this	  date________________________,	  I	  
have	  successfully	  completed	  a	  review	  of	  safety	  procedures	  for	  a	  Sciene	  Innovation	  Project.	  I	  
agree	  to	  follow	  the	  safety	  guidelines	  listed	  below,	  and	  I	  will	  take	  every	  necessary	  precaution	  to	  
operate	  safely	  throughout	  my	  project.	  

	  
	  

1. Think	  safety	  before	  you	  start.	  
	  

2. Know	  the	  locations	  of	  the	  fire	  extinguisher,	  telephone,	  and	  first	  aid	  kit	  in	  the	  event	  of	  an	  
emergency.	  

	  
3. Never	  eat	  or	  drink	  while	  constructing	  your	  prototype.	  

	  
4. Keep	  electrical	  equipment	  away	  from	  water.	  

	  
5. Use	  proper	  safety	  protection	  including	  goggles	  and	  gloves.	  	  Tie	  back	  loose	  hair	  and	  

clothing	  when	  working	  with	  any	  chemical,	  flame,	  or	  heating	  device.	  
	  

6. All	  sharp	  objects	  should	  be	  discarded	  in	  a	  sturdy	  container.	  	  
	  

7. Do	  not	  touch,	  taste	  or	  inhale	  chemicals	  or	  chemical	  solutions.	  
	  

8. Respect	  all	  life	  forms.	  Do	  not	  perform	  an	  experiment	  that	  will	  harm	  an	  animal.	  
	  

9. Always	  wash	  your	  hands	  after	  working	  	  	  
	  

10. Any	  projects	  involving	  drugs,	  firearms,	  or	  explosives	  are	  not	  permitted.	  
	  

11. 	  Any	  work	  that	  could	  be	  considered	  dangerous	  shouId	  be	  conducted	  under	  the	  
supervision	  of	  an	  adult.	  	  

	  
	  

I	  understand	  and	  agree	  to	  the	  above	  and	  all	  other	  safety	  precautions	  presented	  to	  me	  in	  class.	  I	  
am	  hereby	  ready	  to	  undertake	  my	  project	  with	  safety	  from	  this	  day	  forward.	  
	  

______________________________________________________	  
	  

Student’s	  Signature,	  Date	  
	  
	  
	  
	  



	  

 55 

Feedback	  Guide9	  
Use	  the	  categories	  below	  to	  provide	  feedback	  on	  your	  group	  or	  partner’s	  project	  or	  milestone.	  Remember	  
to	  give	  constructive	  feedback	  that	  is	  respectful	  and	  includes	  specific	  ideas	  for	  growth,	  instead	  of	  general	  
praise	  or	  criticism.	  
	  
I	  hear/see…	  
What	  do	  you	  observe?	  Does	  the	  project	  attempt	  to	  solve	  the	  chosen	  problem?	  Do	  you	  think	  it	  can	  help	  
lead	  to	  a	  feasible	  solution	  to	  the	  problem?	  	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
I	  want	  more	  of…	  
What	  do	  you	  want	  to	  see	  expanded	  or	  enhanced?	  What	  works	  to	  achieve	  the	  goal	  and	  what	  seems	  
unnecessary?	  	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
I	  wonder…	  
What	  questions	  do	  you	  still	  have?	  What	  could	  strengthen	  the	  project?	  How	  could	  it	  more	  specifically	  
address	  the	  environmental	  issue?	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  
	   	   	   	   	   	   	   	   	   	   	   	   	   	  

                                                
9 Adapted from: Buck Institute of Education. PBL 101 Workbook. California: Unicorn Printing Specialists, 2013. 
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	  IVC	  #3	  Preparation	  and	  Outline	  
OVERVIEW	  
The	  outline	  below	  will	  be	  used	  as	  a	  guide	  for	  discussion	  during	  the	  third	  IVC.	  	  

	  
Module	  3:	  	  
A	  Sustainable	  Future	  

Day	   Date	   Tech	  Dial-‐in	  Time	   Conference	  
Start	  Time	  

Backup	  	  
Day	  /	  Date	  

• IVC	  3	   	   	   	   	   	  
	  
IVC	  Outline	  
1. Introduction	  and	  Greetings	  (5	  minutes)	  

GNG	  facilitator	  welcomes	  all	  participating	  students	  to	  the	  third	  IVC	  meeting.	  One	  representative	  
from	  each	  school	  shares:	  

• Number	  of	  students	  participating	  in	  IVC	  #3:	  
• Something	  interesting	  that	  has	  happened	  in	  your	  community	  since	  the	  last	  IVC:	  
• Something	  you	  learned	  from	  the	  previous	  IVC:	  
• Local	  weather	  and	  temperature	  (in	  degrees	  Celsius	  and	  Fahrenheit):	  

	  
	  
2. LEARN:	  World’s	  Sustainable	  Cities	  (20	  minutes)	  Students	  share	  and	  compare	  how	  their	  community	  

can	  be	  a	  green	  city.	  One	  week	  prior	  to	  the	  IVC,	  they	  will	  post	  these	  answers	  and	  view	  partner’s	  
results	  on	  C2C.	  They	  should	  prepare	  to	  present	  their	  findings	  and	  provide	  comments	  on	  peer	  results.	  	  

	  
Select	  one	  to	  two	  class	  representatives	  to	  share	  how	  their	  community	  can	  become	  a	  “green	  city”.	  	  
	  
Ø Name	  of	  Class	  Representative:	  
Ø Name	  of	  Class	  Representative:	  
Ø Name	  of	  Class	  Representative:	  	  
Ø Name	  of	  Class	  Representative:	  
Three	  questions	  or	  comments	  to	  ask	  during	  the	  IVC:	  
	  

• 	  	  
• 	  
• 	  
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3. ACT:	  Debate	  (20	  Minutes)	  	  
	  

Ø Name	  of	  class	  representative(s):	  	  
Ø Statement,	  arguments	  and	  counterarguments	  debated	  

	  
	  
	  

Ø Did	  your	  opinions	  about	  this	  issue	  change?	  If	  so,	  how?	  If	  not,	  why?	  
	  
	  
	  
Use	  this	  space	  to	  record	  questions:	  

	  

	  
	  

4. ACT:	  Milestone	  3/4:	  Prototype	  and	  Test	  (25	  minutes)	  
In	  this	  third	  meeting,	  students	  will	  test	  their	  prototypes	  with	  their	  partner	  school	  for	  feedback	  from	  
their	   peers.	   They	   also	   share	   one	   resource	   or	   current	   news	   article	   collected	   during	   the	   research	  
phase.	   Use	   the	   Feedback	   Guide	   to	   guide	   your	   responses	   to	   your	   peers,	   and	   be	   sure	   to	   have	  
someone	  recording	  notes	  to	  make	  revisions	  to	  your	  own	  work!	  

	  
Feedback	  Guide	  notes:	  

Ø I	  hear/see	  
Ø I	  want	  more	  of…	  
Ø I	  wonder…	  

	  
	  
5. 60-‐Second	  Showcase!	  (10	  minutes)	  

Select	   three	   representatives	   to	   share	  a	  personal	   interest	  or	   talent	   for	   their	  peers.	  Presentation	  of	  
the	  talent	  should	  not	  exceed	  60	  seconds.	  Try	  to	  maintain	  this	  predominately	  visual	  or	  require	   little	  
technical	  explanation.	  

	  
	  

Ø Name	  of	  Representative:	  
Ø Name	  of	  Representative:	  
Ø Name	  of	  Representative:	  

	  
	  
6. Conclusion	  (5	  minutes)	  

GNG	   facilitator	   thanks	   all	   students	   and	   teachers	   for	   participating	   and	   reminds	   participants	   to	  
prepare	  for	  the	  next	  module	  and	  the	  collaborative	  project.	  
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ACT	  
Milestone	  4:	  Share	  
OVERVIEW	  
In	  this	  final	  collaborative	  project	  activity,	  you	  will	  gather	  any	  additional	  content	  needed,	  and	  finish	  the	  
creation	  of	  the	  final	  product.	  Then,	  you	  will	  implement	  a	  distribution	  plan	  to	  share	  with	  multiple	  
audiences.	  
	  
Use	  this	  space	  to	  record	  your	  notes,	  revisions,	  and	  updates:	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

CONGRATULATIONS!	  
✓  Milestone	  4	  is	  complete	  
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“Call	  to	  Action”	  Planning	  Guide	  	  

	  
 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

WHO:	  
ü Who	  is	  the	  target	  audience?	  (Hint:	  See	  Project	  Guide,	  Part	  B:	  Target	  Audience)	  

	  

WHY:	  
ü Why	  is	  this	  an	  important	  target	  audience?	  

	  

HOW:	  	  
ü How	  will	  we	  engage	  this	  audience?	  (i.e.	  in	  what	  format?	  Film	  screening,	  art	  

showcase,	  poetry	  reading,	  food	  festival)	  

	  
ü Where	  will	  we	  hold	  this	  event?	  

	  

ü On	  what	  day	  and	  time	  should	  we	  plan	  this	  event?	  Is	  this	  the	  best	  time	  to	  engage	  
our	  target	  audience?	  	  

	  

ü How	  will	  we	  advertise	  our	  event	  to	  our	  target	  audience?	  	  
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IVC	  #4	  Preparation	  and	  Outline	  	  
OVERVIEW	  
The	   outline	   below	   is	   used	   as	   a	   guide	   for	   discussion	   during	   the	   fourth	   IVC.	   Review	   and	   complete	   this	  
outline	  prior	  to	  IVC	  #4.	  

	  
Module	  3:	  	  
A	  Sustainable	  Future	  

Day	   Date	   Tech	  Dial-‐in	  Time	   Conference	  
Start	  Time	  

Backup	  	  
Day	  /	  Date	  

• IVC	  4	   	   	   	   	   	  
	  
Interactive	  Videoconference	  Outline	  
1. Introduction	  and	  Greetings	  (5	  minutes)	  

GNG	   facilitator	   welcomes	   all	   participating	   students	   to	   the	   fourth	   IVC	   meeting.	   One	  
representative	  from	  each	  school	  shares:	  
	  

• Number	  of	  students	  participating	  in	  IVC	  #4:	  
• Something	  interesting	  that	  has	  happened	  in	  your	  community	  since	  the	  last	  IVC:	  
• A	  national/international	  event	  that	  has	  impacted	  you/your	  community	  since	  the	  last	  IVC:	  
• Local	  temperature	  and	  weather.	  

	  
	  
2. Collaborative	  Innovation	  Project	  (20	  minutes)	  	  

Students	  share	  and	  compare	  the	  process	  of	  creating	  their	  Collaborative	  Innovation	  Project.	  One	  
week	  prior	  to	  the	  IVC,	  they	  will	  post	  some	  successes	  and	  challenges	  they	  had	  while	  creating	  the	  
project	  and	  view	  partner’s	  postings	  on	  C2C.	  They	  should	  prepare	  to	  present	  their	  findings	  and	  
provide	  comments	  on	  peer	  postings	  on	  successes	  and	  challenges.	  

	  
Select	  one	  to	  two	  class	  representatives	  to	  share	  some	  of	  the	  challenges	  and	  the	  triumphs	  in	  creating	  the	  
Environmental	  Design	  project	  
	  
Ø Name	  of	  Class	  Representative:	  
Ø Name	  of	  Class	  Representative:	  
Ø Name	  of	  Class	  Representative:	  	  
Ø Name	  of	  Class	  Representative:	  
Three	  questions	  or	  comments	  to	  ask	  during	  the	  IVC.	  

• 	  	  
• 	  
• 	  

	  
	  
3. 	  Milestone	  5:	  Share	  (25	  minutes)	  

In	  this	  fourth	  and	  final	  meeting,	  students	  will	  share	  their	  final	  Collaborative	  Innovation	  Project	  with	  
their	  partner	  school.	  	  
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Chose	   one	   or	   two	   representatives	   to	   share	   the	   final	   prototype	   for	   the	   Coola	   and	   the	   Call	   to	   Action	  
Planning	  Guide.	  
	  
4. 60-‐Second	  Showcase!	  (10	  minutes)	  

Select	   three	   representatives	   to	   share	  a	  personal	   interest	  or	   talent	   for	   their	  peers.	  Presentation	  of	  
the	  talent	  should	  not	  exceed	  60	  seconds.	  Try	  to	  maintain	  Show	  and	  Tell	  as	  predominately	  visual	  or	  
require	  little	  technical	  explanation,	  especially	  for	  IVCs	  using	  continuous	  translation.	  

	  
	  

Ø Name	  of	  Representative:	  
Ø Name	  of	  Representative:	  
Ø Name	  of	  Representative:	  

	  
	  
5. Conclusion	  (5	  minutes)	  

GNG	   facilitator	   thanks	   all	   students	   and	   teachers	   for	   participating	   and	   reminds	   participants	   to	  
prepare	  for	  the	  next	  module	  and	  the	  collaborative	  project.	  
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REFLECT	  

	  
	  IVC	  #4	  Debriefing	  Conversation	  	  
TIME:	  15	  minutes	  (Either	  immediately	  following	  or	  shortly	  after	  IVC	  meeting)	   MATERIALS	  Pen,	  paper,	  internet	  

access	  to	  online	  platform	  
OVERVIEW	  
Engage	  in	  a	  short	  reflective	  conversation	  on	  your	  experiences	  to	  date.	  	  
INSTRUCTIONS	  
	  
Use	  this	  space	  to	  record	  your	  reflections.	  	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  

	  
	  
	  
	  
	  

	  
	  
	  
	  
	  

	  
	  

• On	  C2C,	  post	  a	  photo	  of	  your	  final	  Collaborative	  Innovation	  Project	  along	  with	  a	  brief	  description	  
about	  how	  this	  addresses	  your	  chosen	  environmental	  issue.	  

• On	   C2C,	   post	   remaining	   questions	   you	   have	   for	   your	   peers.	   	   Make	   sure	   to	   check	   back	   and	  
answer	  questions	  from	  your	  peers.	  

	  

CONNECT	  on	  the	  Online	  Platform	  to	  share	  your	  reflections	  with	  your	  
peers	  and	  to	  prepare	  for	  the	  next	  IVC!	  
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