
Biology 
Lesson Plan



�Genetics, Genethics�

Subject:
• Science: Biology - Genetics

Level:
• Grades 9-12

Abstract:
• This unit can be used as an introduction, culmination, or can be

interspersed into a standard text/lab unit on classical and molecular
genetics. The unit explores issues in the genetic causes of diseases, and
the historical process of discovery that led to our modern knowledge in
the field. This unit also provides practice in actual sequence generation
and comparison, and requires students to research and role-play a
legislative debate on the ownership of genomic information.

Invitation:
(Teacher Note: Before the class, select cartoons, magazine covers, and
other sources of information to portray some popular imagery of modern
genomics. Show these cartoons and images to students and elicit
response about their prior perceptions. 

�I want you to think about some inherited traits and how we can track
them. Now get with a partner and discuss some family patterns that run
in your own family.� Leave room for sharing this. Make a list on the
board, without labeling columns, that includes columns for single-gene
diseases separated into dominant traits, recessive traits, X-linked traits
(such as baldness and color blindness) and complex conditions such as
asthma, diabetes, and cancers.

�Now, I want you to think about the process of how we came to know all
this stuff about genetics and traits and diseases.  How do we know when
or how a gene codes for a disease? What does that mean?� Leave room
for the answers and write answers on the board. �Who figured all this
stuff out anyway?� (You�ll get answers like �some scientists�.)

�Why is it important to know who and when these discoveries were
made? Think about what happened when gold was discovered in
California. Was it a well-planned campaign to see who would get access,
who would benefit, who would get rich, and who would get left out?� (No,
it was a free-for-all).   �This is why it�s important to learn something



about the history and methods of discovery. . .because the genomic gold
rush is happening really fast, and we�re trying to plan for the legal,
political, and ethical issues we�ll face as a result of it, at the same time
discoveries are happening every week.� Pass around or show on a
PowerPoint presentation some news clips of discoveries in the past few
years.

�What are some of these central issues? Get out a piece of paper and
take a few minutes to list some important decisions or issues of fairness
we�ll have to make a result of learning about genetics. While you�re
writing these issues down, I want you to take the cotton swab in the bag
I�m passing out (pass out plastic bags with a cotton swab in it), and swab
it around your mouth for a minute while you write.  Don�t worry, it�s just
to keep you nice and quiet.

�Now, put your name on a piece of paper and put it in the bag and put
the swab back in the bag.  I�ll collect them and while you�re doing work
this week and next, I�ll sequence your DNA from the saliva sample and
we�ll find out as much about your future medical and behavioral patterns
as we can and make some decisions about your future. Oh, and if we
discover anything really interesting or profitable from your sample, we�ll
make all the profits.  Is this OK with everyone?  (Wait for reaction.)

�What do you mean, what kind of decisions? Don�t you trust me?  Don�t
you think it�s best to give up a sample to get all the information you can?
(Wait for reactions.)

�OK, just kidding about the sequencing.  But it�s happening right now.
Let�s talk about some of the issues you have brought up. (List on board.)

�We�ve identified three important areas for study here: genetic disorders
of various types, how and when discoveries are made, and the legal and
ethical issues surrounding privacy and ownership of information. This will
frame our research for the next two weeks.�



Situations:
• Where: Research will be done in class, through the Internet, in the

library or media center, and at home.

• When: 

• Day1: Intro, planning, discussion

• Day 2-4: Genetic Disease report (Word and PowerPoint)

• Days 5-6: Presentations of Genetic Disease Reports, review and
Homework

• Days 7-8: History of Genetics timeline (Word and PowerPoint)

• Day 9: Vector site for comparisons and sequence work (all instructions
on PowerPoint presentation �Vector�)

• Day 10: Preparation and research for role-play

• Day 11: Legislative debate (plan to run through this at least twice,
with roles reassigned for the second run through)

Tasks:
• Task 1:

Class discussion and frame for the unit.

• Task 2:
Students are assigned disorders from a list (Attachment 1) or pulled out
of a hat. Framework and rubric (Attachment 2) for disease report is
reviewed and accepted.

• Task 3:
Students use text, Internet (www.ncbi.nlm.nih.gov and www.omim.org)
are two excellent sites for information about genetic disorders) and family
research to document their report

• Task 4:
Students prepare a brochure using Word (Step Sheet) on the disorder of
choice.

• Task 5:
Students make a five-to-seven slide PowerPoint presentation about the
disorder of choice (Attachment 1).

http://www.ncbi.nlm.nih.gov/
www.omim.org


• Task 6:
Students participate in an electronic poster session to review each other's
work. Students present their PowerPoint presentations to the class.
Presenters need to be prepared to answer student questions.

• Task 7:
Students make a table in Word that lists conditions and disorders
according to single-gene/dominant, recessive, x-linked and complex
structures.

• Task 8:
Students choose another condition and write a letter from a doctor to the
family of someone just diagnosed with this disorder.

• Task 9:
Students will work in groups of four to compose a PowerPoint
presentation listing the discoveries in the history of genetics (Attachment
4).

• Task 10:
The class jigsaws into specialist groups so those group members working
on common scientists can collaborate and then return to their working
groups.

• Task 11:
Students are assessed on their knowledge of scientific discoveries, based
on their timeline information.

• Task 12:
Students read an article on genetic privacy from Nature Genetics, May 5,
2001.

• Task 13:
Students do background research on components of the privacy debate:
legislative history, specific cases (including Iceland, sickle cell campaign,
and Tay Sachs campaign), and stem cell banking.

• Task 14:
Students are assigned roles and participate in a legislative debate around
the issue of ownership of genomic information.

• Task 15:
Students write a position paper in Word summarizing and defending their
position on the subject of ownership of genetic information.



• Task 16:
Students use the Vector site to learn to compare sequences and predict
population patterns.

Interactions:
• Full Class: Discussion and introduction, review of electronic poster

session for genetic disorder report; review of timeline; participation in
legislative debate

• Partners: various discussions; 

• Small Group: timeline, legislative research

• Individual: writing assignments and assessments

Standards:
• Biology/ Genetics

4c.Students know how mutations in the DNA sequence of a gene may
or may not affect the expression of the gene or the sequence of amino
acids in an encoded protein.
d. Students know specialization of cells in multicellular organisms is
usually due to different patterns of gene expression rather than to
differences of the genes themselves.
e. Students know proteins can differ from one another in the number
and sequence of amino acids.

5. The genetic composition of cells can be altered by incorporation of
exogenous DNA into the cells. As a basis for understanding this
concept:
a. Students know the general structures and functions of DNA, RNA,
and protein.
b. Students know how to apply base-pairing rules to explain precise
copying of DNA during semiconservative replication and transcription
of information from DNA into mRNA.
c. Students know how genetic engineering (biotechnology) is used to
produce novel biomedical and agricultural products.
d. Students know how basic DNA technology (restriction digestion by
endonu-cleases, gel electrophoresis, ligation, and transformation) is
used to construct recombinant DNA molecules.



• Social Studies: 12th grade
12.2 Students evaluate and take and defend positions on the scope
and limits of rights and obligations as democratic citizens, the
relationships among them, and how they are secured.
1. Discuss the meaning and importance of each of the rights
guaranteed under the Bill of Rights and how each is secured (for
example, freedom of religion, speech, press, assembly, petition,
privacy).
2. Explain how economic rights are secured and their importance to
the individual and to society (for example, the right to acquire, use,
transfer, and dispose of property; right to choose one�s work; right to
join or not join labor unions; copyright and patent).
4. Understand the obligations of civic-mindedness, including voting,
being informed on civic issues, volunteering and performing public
service, and serving in the military or alternative service.
5. Describe the reciprocity between rights and obligations; that is, why
enjoyment of one�s rights entails respect for the rights of others.

Science/Investigation and Experimentation:
m. Investigate a science-based societal issue by researching the
literature, analyzing data, and communicating the findings. Examples
of issues include irradiation of food, cloning of animals by somatic cell
nuclear transfer, choice of energy sources, and land and water use
decisions in California.

Assessment:
• Assessment 1: Word brochure on genetic disorder; PowerPoint rubric

(student review); letter from doctor
• Assessment 2: Rubric for timeline
• Assessment 3: Written position paper on genetic privacy and ownership

• Rubric: Rubrics are contained in attachments

Tools:
• Computer(s) with Internet connection.  
• Microsoft PowerPoint - It helps for the teacher to post the student

PowerPoint presentations on the school website if possible, for centralized
viewing



Project Tips and Alternatives:
• Tip#1:

Be attentive to the structure of the report and timeline to prevent
plagiarism. 

• Tip #2:
Be ready for some sensitive topics and information to emerge about
students� backgrounds.  An alternative is to think about �someone you
know� rather than the family background in the introduction to the
genetic disorder assignment.

Attachments:
• "Genetic Disorder Project"
• "Rubrics for the Genetic Disorder Project"
• "Genetic History Timeline"
• "Introduction to Genethics"
• "Genetic Privacy Debate"
• "Step Sheet:  How to Build a Panel Brochure" 
• "Step Sheet: Creating a PowerPoint Presentation" 
• "Step Sheet: Using a Projection Device"
• "Step Sheet: Gathering and Inserting Electronic Images"
• "Step Sheet: Inserting Text and Clip Art or Graphics"
• "Step Sheet: Putting the Slide Show Together"

Web Resources - Content
• National Center for Biotechnology Information

www.ncbi.nlm.nih.gov

• American Museum of Natural History
www.amnh.org

• Gene Almanac
http://vector.cshl.org

Web Resources � PowerPoint:
• A list of linked web resources for PowerPoint can be found on the

PowerPoint Resources page.

Assistive Technology:
• Please refer to the Assistive Technology section for information on

methods and devices to help ensure that all students have access to the
curricula in the least restrictive environment.

http://www.ncbi.nlm.nih.gov/
http://www.omim.org/
http://www.amnh.org/
http://vector.cshl.org
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