
Biology
Lesson Plan



�Understanding Evolution in Action�

Subject:
• Science: Biology - Evolution

Level:
• Grades 9-12

Abstract:

• Evolution is the central organizing theme of biology. In this unit, students
will:

• explore and explain the major principles and lines of evidence that
comprise modern evolutionary thought; 

• test hypotheses and construct evidence using computer-aided
modeling software and authentic data;

• identify contributions of scientists and elaborate more deeply on
specific themes in understanding evolution; construct a mind map or
flow chart on themes in the field;

• write an informative essay on human evolution

Invitation:
�We�ve studied ecology, adaptation, biodiversity, genetics, species
interactions, and many other issues. Now, in biology there�s a major
theory, one real strong ribbon that ties all of these ideas together into an
incredibly powerful package. Who knows what I�m talking about?� (Allow
room for answers.)

�Take two minutes to write down some things on a piece of paper you�ve
heard or learned already about evolution, what it means, why it�s
important.�

(Take cards or ideas and pin them on board or poster board. Let students
look at each other's comments and start to organize them.)
�I�m going to add one.� (Write: �The most important organizing idea in
biology� and add it to the group�s ideas.) �For scientists, nothing makes
sense in nature without understanding evolution. But I can see there�s



lots of different ideas and preconceptions about what evolution
represents.�

�In this unit, we�ll look at different parts of the theory, identify the
evidence that scientists use to evaluate evolutionary ideas, and discuss
some of the major questions and issues that are in current study.�

Situations:

• When: For these projects, toward the end of the year

• Where: Classroom and computer lab

• How Long: 

Day 1: Discussion and Evolution presentation

Day 2: Discuss and review notes

Day 3,4: Vector show and practice

Day 5-7: Research and construction of Evolution PowerPoint presentation

Day 8: finish for HW: Concept map

Days 9-10: Human Evolution essay

Tasks:
• Task 1:

Introduction and discussion.

• Task 2:
Students view Evolution slideshow and learn to print various forms of
handouts from PowerPoint. The teacher should preview the PowerPoint
slideshow.  There are many opportunities within the show to invite class
discussion of the material being presented.  Note: the show takes a
minute or two to load so the teacher should have the show loaded to the
first slide. 



• Task 3:
The students need to be given a disk with the slideshow or attachments
or the slideshow needs to be loaded on each student computer for this
task.  The students should print Attachment 1 before viewing the show
individually.  Students take notes and complete questions about
slideshow.

• Task 4:
Students view Vector show and follow tutorial suggestions.

• Task 5:
Students construct new comparisons using Bioservers, capturing results
of experiments.

• Task 6:
Students create PowerPoint presentation of Vector results.

• Task 7:
Students create PowerPoint presentation of one of 13 themes identified in
the original presentation.

• Task 8:
Students use Word to construct concept map of important ideas and
themes in understanding patterns of evolution.

• Task 9:
Students compare maps and ideas to improve understanding.

• Task 10:
Students write essay in Word on important developments in human
evolution.

Interactions:
• Full Class: Discussion and introduction, view slide show, compare

concept maps; review presentations

• Partners: Work on Vector and Bio servers, prepare presentation
elaborating on 13 themes in evolution

• Small Group: Review concept maps

• Individual: Create concept map and essay



Standards:

Biology/Evolution
a. Students know why natural selection acts on the phenotype rather
than the genotype of an organism.
b. Students know why alleles that are lethal in a homozygous
individual may be carried in a heterozygote and thus maintained in a
gene pool.
c. Students know new mutations are constantly being generated in a
gene pool.
d. Students know variation within a species increases the likelihood
that at least some members of a species will survive under changed
environmental conditions.
e.* Students know the conditions for Hardy-Weinberg equilibrium in a
population and why these conditions are not likely to appear in nature.
f.* Students know how to solve the Hardy-Weinberg equation to
predict the frequency of genotypes in a population, given the
frequency of phenotypes.
8. Evolution is the result of genetic changes that occur in constantly
changing environments.
As a basis for understanding this concept:
a. Students know how natural selection determines the differential
survival of groups of organisms.
b. Students know a great diversity of species increases the chance that
at least some organisms survive major changes in the environment.
c. Students know the effects of genetic drift on the diversity of
organisms in a population.
d. Students know reproductive or geographic isolation affects
speciation.
e. Students know how to analyze fossil evidence with regard to
biological diversity, episodic speciation, and mass extinction.
f.* Students know how to use comparative embryology, DNA or
protein sequence comparisons, and other independent sources of data
to create a branching diagram (cladogram) that shows probable
evolutionary relationships.
g.* Students know how several independent molecular clocks,
calibrated against each other and combined with evidence from the
fossil record, can help to estimate how long ago various groups of
organisms diverged evolutionarily from one another.



Investigation and Experimentation
1. Scientific progress is made by asking meaningful questions and
conducting careful investigations. As a basis for understanding this
concept and addressing the content in the other four strands, students
should develop their own questions and perform investigations.
Students will:
a. Select and use appropriate tools and technology (such as computer-
linked probes, spreadsheets, and graphing calculators) to perform
tests, collect data, analyze relationships, and display data.
b. Identify and communicate sources of unavoidable experimental
error.
c. Identify possible reasons for inconsistent results, such as sources of
error or uncontrolled conditions.
d. Formulate explanations by using logic and evidence.
e. Solve scientific problems by using quadratic equations and simple
trigonometric, exponential, and logarithmic functions.
f. Distinguish between hypothesis and theory as scientific terms.
g. Recognize the usefulness and limitations of models and theories as
scientific representations of reality.
h. Read and interpret topographic and geologic maps.
i. Analyze the locations, sequences, or time intervals that are
characteristic of natural phenomena (for example, relative ages of
rocks, locations of planets over time, and succession of species in an
ecosystem).
j. Recognize the issues of statistical variability and the need for
controlled tests.
k. Recognize the cumulative nature of scientific evidence.
l. Analyze situations and solve problems that require combining and
applying concepts from more than one area of science.

Assessment:
• Assessment 1: Notes

• Assessment 2: Two PowerPoint presentations, one concept map, one
written essay

• Rubric: Contained in attachments

Tools:
• Internet-ready computers
• Microsoft Word



Project Tips and Alternatives:
• Tip#1:

Inspiration is a good alternative to Word for construction of the concept
map. 

• Tip #2:
This unit is meant to supplement and support lab and field work in this
area.  Most textbooks have adequate, but not great, descriptions and
chapters devoted to evolution.

Attachments:
• "Principles of Evolution"
• "Vectors"
• "Evolution Project Descriptions"
• "Step Sheet: Constructing a Concept Map Using Microsoft Word"

Web Resources � Content: 
• American Museum of Natural History

www.amnh.org

• Gene Almanac
http://vector.cshl.org

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

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.omim.org/
http://www.amnh.org/
http://vector.cshl.org
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