
Grade & Course: 10th Grade Biology
Topic: Evolution: Stability
& Change in Populations
Over Time

Duration: 5 weeks

Teachers: Hunter Fisher, Heather
Glazebrook, Mariah Sappington,
Uswa Jadoon, Lisa Smith, Rosemary
Kamau, O’Neal McRunells, Amber
Carr,  Zakayo Ruoro, Alvin Tremble

Georgia Standards of Excellence:
SB6. Obtain, evaluate, and communicate information to assess the theory of evolution.

a. Construct an explanation of how new understandings of Earth’s history, the emergence of new species from
pre-existing species, and our understanding of genetics have influenced our understanding of biology.

b. Analyze and interpret data to explain patterns in biodiversity that result from speciation.
c. Construct an argument using valid and reliable sources to support the claim that evidence from comparative

morphology (analogous vs. homologous structures), embryology, biochemistry (protein sequence) and genetics
support the theory that all living organisms are related by way of common descent.

d. Develop and use mathematical models to support explanations of how undirected genetic changes in natural
selection and genetic drift have led to changes in populations of organisms. (Clarification statement: Element is
intended to focus on basic statistical and graphic analysis. Hardy Weinberg would be an optional application to
address this element.)

e. Develop a model to explain the role natural selection plays in causing biological resistance (e.g., pesticides,
antibiotic resistance, and influenza vaccines).

Narrative / Background Information

Prior Student Knowledge: (REFLECTION – PRIOR TO TEACHING  THE UNIT)
7th grade Life Science:
S7L1. Obtain, evaluate, and communicate information to investigate the diversity of living organisms and how they can be
compared scientifically.

b. Evaluate historical models of how organisms were classified based on physical characteristics and how that led to
the six kingdom system (currently archaea, bacteria, protists, fungi, plants, and animals). (Clarification statement: This
includes common examples and characteristics such as, but not limited to, prokaryotic, eukaryotic, unicellular,
multicellular, asexual reproduction, sexual reproduction, autotroph, heterotroph, and unique cell structures. Modern
classification will be addressed in high school.)

S7L5. Obtain, evaluate, and communicate information from multiple sources to explain the theory of evolution of living
organisms through inherited characteristics.

a. Use mathematical representations to evaluate explanations of how natural selection leads to changes in specific
traits of populations over successive generations. (Clarification statement: Referencing data should be obtained from
multiple sources including, but not limited to, existing research and simulations. Students should be able to calculate
means, represent this data in a table or graph, and reference it when explaining the principles of natural selection.)

b. Construct an explanation based on evidence that describes how genetic variation and environmental factors
influence the probability of survival and reproduction of a species.

c. Analyze and interpret data for patterns in the fossil record that document the existence, diversity, and extinction of
organisms and their relationships to modern organisms. (Clarification statement: Evidence of evolution found in
comparisons of current/modern organisms such as homologous structures, DNA, and fetal development will be
addressed in high school



Unit Phenomena (LEARNING PROCESS)
Antibiotics do not work on viruses and may become less effective on bacteria over time.

MYP Inquiry Statement:
Over 200 viruses infect humans, they are diverse and evolve over time faster than their hosts.

MYP Global Context:
Orientation in Time and Space: Evolution, constraints and adaptation

Approaches to Learning Skills:

● COMMUNICATION: Communication
Skills SOCIAL: Collaboration Skills

● SELF-MANAGEMENT: Organization
Skills SELF-MANAGEMENT: Affective
Skills SELF-MANAGEMENT:
Reflection

● skills
● RESEARCH: Information literacy skills

RESEARCH: Media literacy
● skills
● THINKING: Critical-thinking Skills

THINKING: Creative-thinking Skills
THINKING: Transfer skills

Disciplinary Core
Ideas:
(KNOWLEDGE &
SKILLS)

● Mechanisms
of Evolution

● Biological
Resistance

● Evidence for
Evolution

● Natural Selection /
Genetic Drift

● Patterns of
Biodiversity

● Speciation

Crosscutting Concepts:
(KNOWLEDGE &
SKILLS)

● Cause & Effect (CC)
● Stability & Change (CC &

MYP) Patterns (CC)

MYP Key and Related Concepts:
● Cause & Effect (CC)
● Stability & Change (CC &

MYP)
● Patterns (CC)

● Select one or more RC:
Sciences - Patterns &
Transformation

GADOE Achievement Level Descriptors for Biology

Disciplinary Core Content: theory of evolution
Focus Science & Engineering Practices: construct an explanation, analyze and interpret data, engage in argument from
evidence, develop and use models
Focus Crosscutting Concepts: patterns, cause and effect

Refer to the Georgia Standards & Content outlined on page 1 of the unit planner.

The beginning learner can… The developing learner
can…

The proficient learner can… The distinguished learner
can…

• recognize that new
understandings of Earth’s
history have influenced our
understanding of biology;
• define the terms
biodiversity and speciation;
• recognize that evidence
from comparative
morphology, embryology,

•identify an explanation of
how new understandings of
Earth’s history, the
emergence of new species
from pre-existing species,
and our understanding of
genetics have influenced our
understanding of biology;
• identify patterns in

•construct an explanation
of how new understandings
of Earth’s history, the
emergence of new species
from pre-existing species,
and our understanding of
genetics have influenced our
understanding of biology;
• analyze and interpret data

•compare explanations of
how new understandings of
Earth’s history, the
emergence of new species
from pre-existing species,
and our understanding of
genetics have influenced our
understanding of biology;
• make predictions or

https://www.gadoe.org/Curriculum-Instruction-and-Assessment/Assessment/Documents/Milestones/ALD/ALDS_for_Milestones_EOC_Biology_12.2017.pdf


biochemistry and genetics
support the theory that all
living organisms are related
by way of common descent;
• recognize that undirected
genetic changes in natural
selection and genetic drift
have led to changes in
populations of organisms;
• determine the role of
natural selection in causing
biological resistance.

biodiversity that result from
speciation;
• identify an argument used
to support the claim that
evidence from comparative
morphology, embryology,
biochemistry and genetics
support the theory that all
living organisms are related
by way of common descent;
• identify mathematical
models that can be used to
support explanations of how
undirected genetic changes
in natural selection and
genetic drift have led to
changes in populations of
organisms;
• identify a model that can
be used to explain the role
of natural selection in
causing biological resistance.

to explain patterns in
biodiversity that result from
speciation;
• construct an argument
using valid and reliable
sources to support the claim
that evidence from
comparative morphology
(analogous vs. homologous
structures), embryology,
biochemistry (protein
sequence) and genetics
support the theory
that all living organisms are
related by way of common
descent;
• develop and use
mathematical models to
support explanations of
how undirected genetic
changes in natural selection
and genetic drift have led to
changes in populations of
organisms;
• develop a model to
explain the role of natural
selection in causing
biological resistance (e.g.,
pesticides, antibiotic
resistance, influenza
vaccines).

inferences based on
analyzed data related to
biodiversity that results from
speciation;
• evaluate an argument
using valid and reliable
sources to support the claim
that evidence from
comparative morphology,
embryology, biochemistry
and genetics support the
theory that all living
organisms are related
by way of common descent;
• refine mathematical
models to support
explanations of how
undirected genetic
changes in natural selection
and genetic drift have led to
changes in populations of
organisms;
• refine a model to explain
the role of natural selection
in causing biological
resistance.

Student-friendly I can statements:
- I can recognize that new understandings of Earth’s history have influenced our understanding of biology.
- I can construct an explanation of how new understandings of Earth's history, the emergence of new species from

pre-existing species, and our understanding of genetics have influenced our understanding of biology.
- I can identify an explanation of how new understandings of Earth's history, the emergence of new species from

pre-existing species, and our understanding of genetics have influenced our understanding of biology.
- I can compare theories on the origin of life.
- I can name the scientists that contributed ideas used to develop the theory of evolution and state what idea each

contributed.
- I can identify patterns in biodiversity that result in speciation.
- I can define the terms biodiversity and speciation.
- I can recognize that individuals are selected, but populations evolve.
- I can communicate major patterns of macroevolution, such as fossil record extinction, adaptive radiations, convergent

and coevolution, and punctuated equilibrium.
- I can analyze and interpret data to explain patterns in biodiversity that result from speciation.
- I can define and explain the connection between terms natural selection, fitness, adaptation, and evolution.
- I can differentiate between (artificial selection-spiral back to biotech ) sexual selection and natural selection.
- I can explain the details of the mechanisms of reproductive isolation and speciation.
- I can analyze and interpret data for patterns in the fossil record that document the existence, diversity, and extinction

of organisms and their relationships to modern organisms.
- I can recognize that evidence from comparative morphology, embryology, biochemistry, and genetics support the

theory that all living organisms are related by way of common descent



- I can analyze and interpret data for patterns in the fossil record that document the existence, diversity, and extinction
of organisms and their relationships to modern organisms

- I can construct an argument using valid and reliable sources to support the claim that evidence from comparative
morphology, embryology, biochemistry and genetics support the theory that all living organisms are related by way of
common descent

- I can identify I can recognize that undirected genetic changes in natural selection and genetic an explanation using
evidence of how external features and adaptations of animals allow them to survive in their habitat

- I can contrast Lamark and Darwin’s ideas on the mechanisms of evolution.
- I can explain how the interaction of the environment and a phenotype determines the fitness of the phenotype.
- I can identify mathematical models that can be used to support explanations of how undirected genetic changes in

natural selection and genetic drift have led to changes in populations of organisms
- I can recognize that undirected genetic changes in natural selection and genetic drift have led to changes in

populations of organisms
- I can explain the effect of genetic drift on small populations, using bottleneck effect and founder effect as examples

populations
- I can analyze and interpret data to explain patterns in biodiversity that result from speciation.
- I can determine the role of natural selection in causing biological resistance
- I can describe modern examples of microevolution such as peppered moths, antibiotic resistance, rapidly evolving

influenza virus, and pesticide resistance.
- I can identify a model that can be used to explain the role of natural selection in causing biological resistance.
- I can develop a model to explain the role of natural selection in causing biological resistance
- I can explain the concept of heterozygous advantage using sickle cell trait as an illustrative example

Key Vocabulary: (KNOWLEDGE & SKILLS)
evolution, antibiotic resistance, pesticide resistance, natural selection, fitness (reproductive success), genetic drift,
bottleneck effect, founder effect, speciation, biodiversity, sexual selection, gene flow, fossil record, geographic
isolation, microevolution, macroevolution, adaptive radiation, coevolution, convergent evolution, gradualism,
punctuated equilibrium, comparative morphology, homologous structures, analogous structures, vestigial
structures, sickle cell anemia, allele frequency, common descent, heterozygous advantage

Possible Preconceptions/Misconceptions: (REFLECTION – PRIOR TO TEACHING THE UNIT)

● All bacteria are harmful. Students should understand that the majority of bacterial species are beneficial.
Many species play an essential role in nutrient cycling and some are involved in food production
processes.

● Man came from monkeys. Students should understand that man is not a direct descendent of monkeys.
Although evidence suggests that they share a common ancestor, the evolutionary pathway of man is still
a major research topic among scientists.

● Evolution happens quickly. Students should understand that evolution generally occurs over long periods
of time.

● Darwin was the only evolutionary theorist. Students should understand that many scientists have
contributed to our understanding of the current theory of evolution.

● Populations change because all individuals in that population change. Students should understand that
populations change as a result of natural selection as organisms that are more favorably suited for their
environment reproduce at higher rates.

Inquiry Questions:
Factual:

What are the 3 domains and 6 kingdoms of life?

What are the characteristics of life?
What is a cladogram?
How can a phylogenetic tree be used to identify living and extinct organisms?
How do scientists determine the age of fossils?
What are three pieces of evidence that support the endosymbiosis theory?
What is speciation?



What conditions must be present for natural selection to occur?
Conceptual:

How do clades of organisms show relatedness through common ancestry? How are models used to trace
evolutionary relationships among organisms?
How can students support arguments with evidence to classify organisms based on patterns in structure and
function in closely related organisms?
How can data be analyzed to determine evolutionary relationships among organisms? Are
viruses classified as living or non living?
What is the importance of biodiversity in an ecosystem? How
does genetic diversity occur in a population? What factors
cause change in the allele frequency of a population? How
does speciation occur?

Debatable:
It has been said that Evolution is just a theory. Is this statement inaccurate, if so, how?

MYP
Objectives

MYP A

MYP C

Assessment Task:
● Stability and Changes in Populations Summative 1
● MYP A: Antibiotic resistance lab CER
● MYP C : Natural selection ab

Relationship between summative
assessment task(s) and statement
of inquiry:

The CFAs are check-in’s to
determine student progress as we
move through the unit. This data
informs the teacher who needs to
be accelerated, who is keeping up,
and who needs remediation
before moving forward.

The summative assessments serve
to test student knowledge of living
systems in terms of structures of
organisms and how they are
classified based on their structure.

Unit Objectives:

Learning
Activities and
Experiences

Inquiry & Obtain: (LEARNING
PROCESS)

Evaluate: (LEARNING
PROCESS)

Communicate: (LEARNING PROCESS)



Week 1: Phenomenon: A man was
infected with both MRSA
(bacteria) and the flu virus
and was given an antibiotic.
Look at the graph and
explain what is happening.

Graphic organizer on
bacteria structure and
function of the organelles
present.
Antibiotics do not work on
viruses because they do
not contain the same
structures as living cells.

Gathering:
Why are there so many
different types of bacteria?
Students gather information to
lead in to natural
selection

Common Formative
Assessment Antibiotic
Resistance Modeling Lab

CER Presentation on antibiotic
resistance lab

Week 2: Phenomenon:
Antibiotics may become less
effective on bacteria over time
because of random variations
that may increase their fitness
and cause a change in the
genetics of the population
over time

The population of mice in

New Mexico’s Valley of Fire

have changed from light

brown to dark gray over

time.

Birds of Paradise Video: There
are 42 unique species of birds
in New Guinea and the
surrounding area known as
the birds of paradise.
North American bison today
are different from their wild
ancestors.

Gathering:
Using the Pearson digital
textbook students will gather

Summative

Assessment #1

MYP A Natural

Selection

Bird Beak Lab Activity with class
data with analysis. Students will
communicate their results with
the class.

In groups, students write an

explanation to describe the

reasons for the changes in the

rock pocket mouse population

based on evidence collected.

Students share their

explanations in a class

discussion.

Genetic Drift Activity: Students
will gather data and analyze.
They will be able to
communicate their results and
compare this mechanism of
evolution to natural selection.



information on evolution.

HHMI Natural Selection and
the Rock Pocket Mouse
Video

Week 3: Phenomenon:
Two ways speciation occurs over
the history of the Earth

Gathering:
Students will gather information
with guided notes and a ppt to
explain gradualism vs
punctuated
equilibrium.

Students will create two different
phylogenetic trees using fossil
evidence from organisms.
Students will have to evaluate
each tree to determine if it
represents punctuated
equilibrium or gradualism.

Week 4: Phenomenon:
The modern horse is

physically different from

its ancestor.

Bacteria and viruses can
evolve different strains that
are identified through DNA
evidence.
Different animals look the
same at one point in their lives

The modern horse is

physically different

from its ancestor.

Gathering:
Stations Activity to gather
information on the different types
of evidence for evolution.

Graphic Organizer for evidence
of evolution (FAME)

CER: Which two species are
most closely related?
Students will analyze data of
multiple species that include
different forms of evidence for
evolution and determine which
two are most closely related.

Students view the tree of life
phylogenetic tree and cladogram
to construct an argument for
how humans, dolphins, and bats
are more closely related to one
another than other
non-mammalian animals.
Students support their claim using
evidence from the phylogenetic
tree and cladogram to support
their reasoning.



Week 5 Bringing it all together:
Connection between Darwin’s
research, data analysis, Earth’s
history, patterns in micro and
macroevolution, evidence of
evolution, and modern examples
of evolution.

MYP Evolution Students will use the tools
provided throughout the unit
to obtain, evaluate, and
communicate information to
assess the theory of evolution.

Reflection: Considering the planning, process and impact of the inquiry

Prior to teaching the unit During teaching After teaching

I felt our unit plan was a great start to this
unit.
I wish we had our CSA and CFA done prior
to this unit.
We had many resources uploaded to
schoology, but could be organized more
clearly.

- Defining key vocabulary and
visualization of phenomenon

- Using hands-on lab activity to
demonstrate the concept of
natural selection.

- Creating and analyzing  graphs
- Create gradualism and p.

Equilibrium charts with “new”
organisms.  Students had to
determine which chart they
created

- Develop evidence for
evolution stations

- Speciation and
Mathematical Models (SB6
d. And b ) - address
assessment questions.

- Students posted tests on IG.


