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Scientific	
  Theme(s):	
  	
  
Science	
  and	
  Technology 
	
  	
  	
  *Relationships	
  among	
  science,	
  technology,	
  and	
  society	
  
	
  
Grade	
  Level(s):	
  	
  
	
  6-­‐8	
  
	
  
Lesson	
  Duration:	
  	
  
Designed	
  for	
  one	
  70	
  minute	
  lesson	
  	
  
	
  

Overview	
  
This	
  lesson	
  provides	
  students	
  an	
  introduction	
  to	
  genetic	
  engineering	
  and	
  genetically	
  modified	
  organisms,	
  and	
  
raises	
  student	
  awareness	
  of	
  the	
  potential	
  bias	
  of	
  available	
  information	
  and	
  the	
  importance	
  of	
  forming	
  informed,	
  
defendable	
  opinions	
  regarding	
  controversial	
  topics	
  in	
  science.	
  	
  
	
  
The	
  lesson	
  was	
  designed	
  as	
  an	
  introduction	
  for	
  students	
  to	
  the	
  genetic	
  engineering	
  and	
  genetically	
  modified	
  
organisms	
  in	
  preparation	
  for	
  a	
  two-­‐week	
  research	
  project	
  exploring	
  GMO	
  topics,	
  culminating	
  with	
  student	
  
presentations	
  giving	
  their	
  opinions	
  on	
  the	
  topics.	
  
	
  
Objectives	
  
Students	
  will:	
  

1. Define	
  the	
  term,	
  ‘biotechnology’.	
  
2. Understand	
  the	
  difference	
  between	
  selective	
  breeding	
  and	
  genetic	
  engineering.	
  
3. Identify	
  different	
  applications	
  of	
  genetic	
  engineering,	
  and	
  recognize	
  that	
  all	
  genetically	
  engineered	
  

organisms	
  are	
  genetically	
  modified	
  organisms	
  (GMOs).	
  
4. Recognize	
  bias	
  in	
  print	
  media,	
  and	
  to	
  be	
  aware	
  of	
  the	
  need	
  to	
  identify	
  sources.	
  
5. Understand	
  the	
  importance	
  of	
  forming	
  informed,	
  defendable	
  opinions.	
  

	
  
	
  
Grade	
  Level	
  Expectations	
  (GLEs)	
  Addressed	
  
Science	
  as	
  Inquiry	
  and	
  Process	
  
[7]	
  SA2.1	
  identifying	
  and	
  evaluating	
  the	
  sources	
  used	
  to	
  support	
  scientific	
  statements	
  
	
  
Science	
  and	
  Technology	
  
[7]	
  SE1.1	
  describing	
  how	
  public	
  policy	
  affects	
  the	
  student’s	
  life	
  (e.g.,	
  public	
  waste	
  disposal)	
  	
  
[7]	
  SE3.1	
  recognizing	
  the	
  effects	
  of	
  a	
  past	
  scientific	
  discovery,	
  invention,	
  or	
  scientific	
  breakthrough	
  (e.g.,	
  DDT,	
  
internal	
  combustion	
  engine)	
  
	
  
	
  
	
  



 

 

	
  
Required	
  Background	
  
This	
  lesson	
  builds	
  upon	
  concepts	
  covered	
  in	
  previous	
  lessons	
  on	
  DNA,	
  genes,	
  and	
  heredity.	
  	
  Students	
  should	
  
have	
  a	
  solid	
  understanding	
  of	
  the	
  basics	
  of	
  these	
  concepts,	
  including	
  the	
  idea	
  that	
  DNA	
  is	
  the	
  “blueprint”	
  of	
  life,	
  
that	
  genes	
  are	
  coding	
  regions	
  of	
  DNA,	
  and	
  that	
  traits	
  encoded	
  by	
  genes	
  can	
  be	
  inherited.	
  	
  
	
  
Prior	
  to	
  the	
  lesson,	
  teachers	
  can	
  find	
  relevant	
  information	
  about	
  GMO	
  products,	
  as	
  well	
  as	
  some	
  arguments	
  both	
  
in	
  support	
  of,	
  and	
  against,	
  genetic	
  engineering	
  of	
  foods	
  can	
  be	
  found	
  at:	
  
http://access.teachersdomain.org/resources/tdc02/sci/life/gen/breeding/index.html	
  
	
  
Vocabulary	
  
Biotechnology	
  
Breeding	
  
Selective	
  Breeding	
  
Genetic	
  Engineering	
  
Genetically	
  Modified	
  Organism	
  (GMO)	
  
	
  
Materials	
  
(Print	
  materials	
  can	
  be	
  found	
  at	
  end	
  of	
  lesson	
  plan)	
  

• Food	
  item	
  (boxed,	
  canned,	
  etc.)	
  displaying	
  a	
  “Non	
  GMO”	
  or	
  “No	
  GMO”	
  label	
  (or	
  something	
  GMO	
  related)	
  
• KWL	
  Chart	
  
• Video:	
  Classical	
  vs.	
  Transgenic	
  Breeding,	
  from	
  NOVA/Frontline	
  “Harvest	
  of	
  Fear”,	
  available	
  at:	
  

http://www.pbslearningmedia.org/resource/tdc02.sci.life.gen.breeding/classical-­vs-­transgenic-­breeding/	
  
• 3	
  	
  x	
  GMO	
  information	
  flyers	
  (two	
  biased,	
  one	
  balanced).	
  Electronic	
  copies	
  available	
  at:	
  

http://www.yesmagazine.org/for-­‐teachers/curriculum/curriculum-­‐resources-­‐the-­‐debate-­‐on-­‐
genetically-­‐modified-­‐organisms-­‐gmos	
  

• Photo	
  slideshow	
  of	
  GMO	
  organisms,	
  available	
  at:	
  
http://www.reuters.com/news/pictures/slideshow?articleId=USRTXTZ7A	
  
	
  

Activity	
  Preparation	
  and	
  Procedure	
  
	
  

1. Begin	
  the	
  class	
  by	
  displaying	
  the	
  GMO	
  labeled	
  food	
  item	
  to	
  students.	
  Most	
  students	
  will	
  associate	
  the	
  
term	
  “GMO”	
  with	
  food	
  products.	
  	
  Some	
  students	
  may	
  be	
  unfamiliar	
  with	
  the	
  concept	
  of	
  “GMOs”;	
  this	
  is	
  
okay.	
  	
  The	
  lesson	
  is	
  designed	
  as	
  an	
  introduction	
  to	
  the	
  topic.	
  

2. Ask	
  students	
  to	
  fill	
  out	
  the	
  “K”	
  and	
  “W”	
  portions	
  of	
  the	
  provided	
  KWL	
  chart,	
  allowing	
  sufficient	
  time	
  for	
  
students	
  to	
  generate	
  observations	
  and	
  questions.	
  	
  (~5	
  minutes)	
  

3. As	
  a	
  class,	
  discuss	
  some	
  of	
  the	
  answers	
  and	
  questions	
  generated	
  in	
  the	
  KWL	
  charts.	
  Write	
  some	
  of	
  these	
  
on	
  the	
  board.	
  Discuss	
  where	
  students	
  have	
  seen	
  the	
  “GMO”	
  mark,	
  and	
  other	
  possible	
  examples	
  of	
  
genetically	
  modified	
  organisms.	
  Generate	
  a	
  list	
  of	
  questions	
  that	
  the	
  class	
  would	
  like	
  to	
  know	
  answers	
  
to.	
  	
  (~5	
  minutes)	
  

4. Provide	
  vocabulary	
  to	
  students,	
  taking	
  time	
  to	
  discuss	
  each	
  term	
  and	
  providing	
  examples	
  with	
  the	
  
students	
  as	
  definitions	
  are	
  provided.	
  	
  Students	
  may	
  need	
  clarification	
  on	
  the	
  difference	
  between	
  
‘breeding’	
  and	
  ‘selective	
  breeding’.	
  Discussing	
  the	
  selective	
  breeding	
  of	
  domestic	
  dogs	
  from	
  wolves	
  is	
  an	
  
example	
  that	
  most	
  students	
  can	
  relate	
  to.	
  If	
  time	
  permits,	
  students	
  may	
  find	
  interesting	
  the	
  Russian	
  
study	
  in	
  domestication	
  of	
  fox	
  via	
  selective	
  breeding	
  (http://blogs.scientificamerican.com/guest-­‐
blog/2010/09/06/mans-­‐new-­‐best-­‐friend-­‐a-­‐forgotten-­‐russian-­‐experiment-­‐in-­‐fox-­‐domestication/)	
  (~6-­‐
10	
  minutes)	
  

5. Emphasize	
  that	
  both	
  ‘selective	
  breeding’	
  and	
  ‘genetic	
  engineering’	
  are	
  forms	
  of	
  bioengineering,	
  one	
  
being	
  a	
  more	
  traditional	
  approach,	
  and	
  the	
  other	
  taking	
  advantage	
  of	
  technological	
  advances.	
  Here,	
  
show	
  the	
  NOVA	
  video,	
  “Classical	
  vs.	
  Transgenic	
  Breeding”.	
  After	
  watching	
  the	
  video	
  clip,	
  discuss	
  with	
  the	
  
class	
  some	
  of	
  the	
  differences	
  between	
  the	
  classical	
  approach	
  to	
  breeding,	
  and	
  the	
  transgenic	
  approach.	
  
(NOTE:	
  It	
  may	
  be	
  necessary	
  to	
  explain	
  the	
  term	
  “Transgenic”	
  to	
  students,	
  who	
  may	
  not	
  associate	
  it	
  with	
  



 

 

“genetic	
  engineering”).	
  Discuss	
  and	
  ask	
  for	
  student	
  opinions	
  about	
  the	
  introduction	
  of	
  various	
  plant,	
  
animal,	
  and	
  insect	
  genes	
  to	
  the	
  food	
  we	
  eat.	
  (~10	
  minutes)	
  

6. Ask	
  students	
  if	
  they	
  can	
  think	
  of	
  any	
  examples	
  of	
  genetic	
  engineering	
  in	
  non-­‐food	
  organisms.	
  Pull	
  up	
  the	
  
slideshow	
  of	
  various	
  genetic	
  organisms,	
  and	
  go	
  through	
  the	
  images	
  and	
  captions	
  with	
  students.	
  	
  Be	
  sure	
  
to	
  emphasize	
  that	
  in	
  addition	
  to	
  the	
  ‘cool’	
  modifications	
  that	
  can	
  be	
  made	
  (glowing	
  animals),	
  the	
  genetic	
  
modifications	
  may	
  have	
  more	
  applicability	
  (generation	
  of	
  medicines,	
  improving	
  agricultural	
  and	
  farming	
  
throughput).	
  As	
  a	
  class,	
  discuss	
  what	
  they	
  perceive	
  to	
  be	
  possible	
  benefits	
  and	
  potential	
  consequences	
  of	
  
genetic	
  engineering.	
  (~10	
  minutes)	
  

7. Use	
  the	
  discussion	
  of	
  “pros”	
  and	
  “cons”	
  to	
  transition	
  to	
  the	
  next	
  activity:	
  identifying	
  bias	
  in	
  sources.	
  
Explain	
  the	
  importance	
  of	
  identifying	
  bias	
  and	
  finding	
  credible	
  sources	
  in	
  print	
  media.	
  Using	
  the	
  three	
  
provided	
  fliers,	
  go	
  over	
  each	
  as	
  a	
  class,	
  assessing	
  the	
  information	
  provided	
  and	
  determining	
  whether	
  the	
  
flyer	
  appears	
  to	
  be	
  favorably	
  or	
  negatively	
  biased,	
  or	
  whether	
  it	
  provides	
  balanced	
  information.	
  Fliers	
  
may	
  be	
  distributed	
  to	
  individual	
  students,	
  groups	
  of	
  students,	
  or	
  projected	
  via	
  powerpoint	
  or	
  overhead	
  
projector.	
  Identify	
  the	
  publisher	
  of	
  the	
  flyer	
  and	
  their	
  sources,	
  and	
  consider	
  whether	
  the	
  presented	
  
information	
  is	
  likely	
  to	
  be	
  credible.	
  Ask	
  students	
  to	
  vote	
  on	
  which	
  poster	
  they	
  felt	
  provided	
  the	
  most	
  
credible	
  information.	
  (~15-­‐20	
  minutes)	
  

8. Using	
  the	
  last	
  5-­‐10	
  minutes	
  of	
  class,	
  ask	
  students	
  to	
  fill	
  in	
  the	
  last	
  column	
  “L”	
  of	
  their	
  KWL	
  charts.	
  
Review	
  the	
  class	
  KWL	
  chart	
  to	
  ensure	
  questions	
  from	
  earlier	
  have	
  been	
  addressed.	
  Ask	
  students	
  to	
  
share	
  examples	
  of	
  things	
  that	
  they	
  have	
  learned	
  from	
  the	
  lesson.	
  Students	
  should	
  turn	
  in	
  their	
  KWL	
  
charts.	
  
	
  

Assessment	
  
Questions	
  should	
  be	
  utilized	
  throughout	
  the	
  lesson	
  as	
  a	
  means	
  of	
  formative	
  assessment	
  to	
  gauge	
  student	
  
understanding	
  of	
  discussion	
  topics.	
  Make	
  adjustments	
  to	
  the	
  class	
  discussion	
  as	
  needed	
  to	
  address	
  any	
  areas	
  of	
  
confusion.	
  	
  
	
  
Students’	
  completed	
  KWL	
  charts	
  can	
  be	
  used	
  as	
  another	
  means	
  of	
  formative	
  assessment.	
  
	
  
Complementary/Extension	
  activities	
  may	
  also	
  be	
  used	
  as	
  formative	
  assessment.	
  
	
  
Complementary	
  Activities	
  and	
  Extension	
  Ideas	
  
	
  
Activity	
  #1.	
  Design	
  a	
  GMO	
  
Give	
  the	
  students	
  the	
  following	
  question:	
  “If	
  you	
  could	
  engineer	
  an	
  organism,	
  what	
  would	
  you	
  engineer,	
  and	
  
why?	
  	
  What	
  impact	
  would	
  your	
  genetically	
  modified	
  organism	
  have	
  on	
  the	
  environment/society?”	
  
	
  
Ask	
  students	
  to	
  write	
  a	
  paragraph	
  addressing	
  the	
  question,	
  and	
  then	
  draw	
  a	
  picture	
  of	
  their	
  engineered	
  
organism.	
  	
  Have	
  students	
  share	
  their	
  organisms	
  with	
  the	
  classroom.	
  
	
  
Activity	
  #2.	
  GMO	
  poster	
  
Break	
  students	
  into	
  groups	
  of	
  3-­‐4.	
  Assign	
  each	
  group	
  a	
  GMO.	
  Possible	
  examples	
  include:	
  FlavrSavr	
  Tomatoes,	
  
Golden	
  Rice,	
  and	
  Corn.	
  Give	
  students	
  time	
  to	
  research	
  each	
  modified	
  food,	
  and	
  to	
  design	
  an	
  infographic	
  for	
  the	
  
food.	
  Infographics	
  can	
  be	
  biased	
  or	
  balanced,	
  but	
  be	
  sure	
  that	
  each	
  group	
  identifies	
  their	
  graphic	
  as	
  positively	
  
biased,	
  negatively	
  biased,	
  or	
  balanced.	
  	
  For	
  those	
  that	
  are	
  biased,	
  ask	
  students	
  to	
  provide	
  examples	
  of	
  what	
  
information	
  can	
  be	
  added/subtracted	
  to	
  produce	
  a	
  more	
  balanced	
  poster.	
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