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Purpose of Unit:

The purpose of this unit is to educate students about Charles Darwin’s theory of descent
with modification, commonly known as evolution. Evolution is the process of change over time,
and it is the eighth and final Indiana state standard. Everything the students have learned thus far
in biology has been building to this integral foundational principle: evolution in the basis for all
biology. Theodosius Dobzhansky wrote in 1973 that “Nothing in Biology Makes Sense Except in
the Light of Evolution” and this rings true. This unit seeks to explore Darwin, his ideas, how they
developed, historic people who influenced his thinking, and the incredible amount and array of
evidence which all supports the theory of evolution.

Specific SKill Objectives Keyed to the Academic Standards and Indicators
%+ Content objective: Students will describe the conditions under which natural selection
occurs, explain the principle of common descent, and explain the results of the Grants’
investigation of adaptation in Galapagos finches.
IN State standard: Students will describe how modern evolutionary theory provides an
explanation of the history of life on earth and the similarities among organisms that exist
today.

Standard 8: Evolution
Indicator:B.8.5 Describe how organisms with beneficial traits are more likely to
survive, reproduce, and pass on their genetic information due to genetic
variations, environmental forces and reproductive pressures.

Interdisciplinary and curricular connections: History and Math

How this objective will be assessed: Post-test, Evidence Project

%+ Content objective: Students will describe what homologous structures and embryology
suggest about the process of evolutionary change, and students will be able to explain
how molecular evidence can be used to trace the process of evolution.

IN State standard: Students will describe how biochemical, fossil, anatomical,
developmental, and genetic findings are used to determine relationships among
organisms and how those relationships are then used to produce modern classification
systems.
Standard 8: Evolution
Indicators:B.8.3 Use anatomical and molecular evidence to establish evolutionary
relationships among organisms.
B.8.4 Understand that molecular evidence supports the anatomical evidence for
these evolutionary relationships and provides additional information about the
order in which different lines of descent branched.
Interdisciplinary and curricular connections: History and Math
How this objective will be assessed: Post-test, Evidence Project

Vocabulary:
e Scientific fact — an objective and verifiable observation, in contrast with a hypothesis or

theory, which is intended to explain or interpret facts.
e Belief — trust, faith, or confidence in someone or something



e Evidence — evidence which serves to either support or counter a scientific theory or

hypothesis. Such evidence is expected to be empirical evidence and interpretation in

accordance with scientific method.

Science — the study of the natural world

Evolution — the process of change over time

Fossil — remains or traces of ancient organisms

Artificial selection — nature provides the variation and humans select traits they view as

beneficial

e Adaptation — any heritable characteristic that increases an organism’s ability to survive
and reproduce in its environment

e Natural selection — the process by which organisms with variations most suited in their
environment survive and leave more offspring

e Fitness — how well an organism can survive and reproduce

e Biogeography — the study of where organisms live now compared to where their
ancestors lived in the past

e Analogous structure — structures with similar functions, but different structure

e Homologous structure — structures shared by related species and have inherited from a
common ancestor

e Vestigial Structure — structures inherited from ancestors that no longer serve their original

function

Timeline of Day-to-day Plans:

ONaa €S04 ednesaa Ca Ca
3-28 3-29 3-30 3-31 4-1
Who is Charles Nature of Science 16.1 Darwin’s Voyage | 16.2 ldeas that 16.3 Natural
Darwin? Vocab discussion Video and Notes shaped Darwin (R/C) | Selection (Darwin
Intro day & Vocab (R/C) Historic influences presents his case)
Assignment Mystery Item Notes (1/2 page) Notes (R/C)
Inquiry Artificial Selection Natural selection
notes & card game: birds and butterflies
“Go Milk!” activity
4-4 4-5 4-6 4-7 4-8
Distinguishing 16.4 Evidence for Evidence for Evidence for LAMP Post-
artificial selection Evolution: Notes Evolution Stations: Evolution Stations: assessment

from natural selection
(R/C)

Natural selection
review video clip
(R/C)

Finish natural
selection lab analysis
(R/C)

**|ntroduce
individual project
on presenting one
part of evidence

Practice mini packets
for each area of
evidence (R/C)

**Evidence Project
Day 1: research and
create

Finish (R/C)
Test review sheet
(R/C)

**Evidence Project
Day 2: finish and
share with class

(R/C = Review time and connections to previous lesson content)
** = initially planned in lesson, but not executed because of time constraints with state testing




Resources:
Teacher Resources:

B. (2014). The Making of a Theory: Darwin, Wallace, and Natural Selection —
HHMI Biolnteractive Video. Retrieved April 19, 2016, from
https://www.youtube.com/watch?v=X0iUZ3ycZwU

ENSI/SENSI: Evolution/Nat.of Sci.Home Page. (n.d.). Retrieved April 19, 2016,
from http://www.indiana.edu/~ensiweb/

Jensen, J. E. (2008). NSTA tool kit for teaching evolution.

Miller, K. R., & Levine, J. S. (2012). Miller & Levine biology. Boston, MA:
Pearson.

PBS Evolution. (n.d.). Retrieved April 19, 2016, from
http://www.pbs.org/wgbh/evolution/

S. (2013). What is Natural Selection? Retrieved April 19, 2016, from
https://www.youtube.com/watch?v=0SCjhlI86grU

Student Resources:

B. (2014). The Making of a Theory: Darwin, Wallace, and Natural Selection —
HHMI Biolnteractive Video. Retrieved April 19, 2016, from
https://www.youtube.com/watch?v=X0OiUZ3ycZwU

Jensen, J. E. (2008). NSTA tool kit for teaching evolution.

Miller, K. R., & Levine, J. S. (2012). Miller & Levine biology. Boston, MA:
Pearson.

S. (2013). What is Natural Selection? Retrieved April 19, 2016, from
https://www.youtube.com/watch?v=0SCjhl186gru

Letter to Parents:

Dear amazing biology student and parent and/or guardian,

Next week we will begin the final unit for Biology 1, which is evolution. | really
enjoy this topic because it explores many different kinds of plant and animal species! The
purpose of the unit is to introduce the topic of evolution by studying the development of
the theory which focuses largely on Charles Darwin’s collection of evidence in support
for descent with modification via natural selection. Everything we have been learning
about all year has been building to evolution because everything in biology is connected
to evolution.

The content to be covered will start with the nature of science, mainly focusing on
what science can and cannot study. Next, we will learn about Darwin’s five year journey
around the world and the evidence found. Then we will look at other people who were
influencing the ideas of that time. Finally we will explore the process of natural selection
and look at examples in nature.

Students will have the chance to observe bug collections and fossils, but my
selection is a little limited. If you (or someone you know) has any bug collections or
fossils that you (or they) would be comfortable letting us use for this unit, please let me
know. Also, if you would like to come in and share about your collection we would
greatly appreciate your time. It is always more fun and educational when we can do
hands on activities with passionate people!



Near the end of the first unit, students will be partaking in a project evaluating a
source for evolution and creating a poster portraying their piece of evidence to be shared
with the class. We will look at evidence from geology, biogeography, archeology,
physics, comparative anatomy, embryology, heredity, and genetics. We will have one and
a half days in class for research, and one day to present. Because of this short time period,
I would like to ask for your help in guiding the poster at home. | have supplies at school
which can be used for the project, but because of state testing our schedule is limited.

Next week, I will send out the rubric with the students for their project. If you
would like to have the rubric ahead of time please let me know, and | can send one either
through email, or with your student.

As always, if you have any questions or concerns please do not hesitate to call,
email, set up a time to meet, or stop in to see me. We are almost there!

Sincerely,

Jessica E. Ulrich Flessner

Display Area:

Diagram of evolution display:

Science: study of the
NATURAL world

PE

¢

Scientific Law: Scientific Theory:
Describes Explains

Evolution = Change over Time

Narrative of display: This display is one of my more simple designs compared to previous
displays. I purposefully made the display simple and located by the real clock in the room. This
set up has a twofold benefit: first, students can become acquainted with the Nature of Science
vocabulary, and secondly the students frequently look at the clock, therefore they are looking in
the area where the display is at. | am testing to see if this location and simplicity will help
students to have the foundational knowledge in the nature of science, therefore will be better

suited to study evolution.



Student Project and Rubric:

This project idea is from Cresta Hancock. Due to time restrictions for state testing, we were not
able to conduct this project.

Why does Evolution Matter Now?

Evolution and Antibiotic Resistance

When people go to the doctor's office, they expect to be cured. They don't like to be told, "Go
home, drink lots of fluids and rest, and you will get better." They want a more proactive approach.
Often, doctors prescribe antibiotics just to make their patients happy, even if the antibictics cannot
treat the illness at hand. As a result, antibiotics become more prevalent, the microbes they attack
are more likely to develop resistance, and over time the antibiotics become ineffective. Learn about
why some diseases have become antibiotic-resistant and how you can help address the problem.

1. Your team has been hired to develop a public relations campaign to help inform the general
public about the threat of antibiotic resistance. You will gather information and produce an
educational piece (pamphlet, brochure, PowerPoint presentation, poster board, or video
commercial) to inform the general population.

2. The following Web sites might be helpful in your search:

nter for Disease I: A Publi i Antimicrobial Resistance
The introduction to this extensive action plan provides a good overview of the state of
antibiotic resistance and some information about what federal agencies are doing to address
the problem.
Il Pr f Antibiotics
Thls nonproﬂt International organization provides inforrnation for consumers about what
antibiotics are and how the public can help limit the development of antibiotic resistance.
e The Rise of Antibiotic-Resistant Infection
" This article for the U.S. Food and Drug Administration’s consumer newsletter describes the
threats and mechanisms of antibiotic resistance.

e The Challenge of Antibiotic Resistance
This feature article discusses strains of a staph infection that have emerged that are

resistant to their accustomed antidote.

4. Your research team needs to process the information you collect and desngn an informational
product for presentation to the class or dlstributlon to a general audience. It should include:

e An explanatlon of antibiotic resustance,

« An explanation of how natural selection influences the effectlveness of antibiotics and the
virulence of infectious agents;

« Information about how national and international agencies combat antibiotic resistance; and

o Tips for how the public can help combat increased antibiotic resistance,

Page 7 of 70
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Public Awareness Campaign : Evolution and Antibiotic

Resistance
Student Name:

CATEGORY 4 3 2 1
Brainstorming - Students identify Students identify at |Students identify at |Students identify
Solutions more than 4 least 4 reasonable, |least 3 reasonable, |fewer than 3

reasonable, insightful possible |insightful possible |reasonable,
insightful possible |solutions/strategies solutions/strategies |insightful possible
solutions/strategies |to encourage to encourage solutions/strategies
to encourage change. change. to encourage
change. change.
Research/Statistical | Students include 4 Students include at |Students include at | Students include
Data or more high-quality |least 3 high-quality |least 2 high-quality {fewer than 2 high-
examples or pieces |examples or pieces examples or piéces |quality examples or
of data to support  |of data to support  of data to support  |pieces of data to
their campaign. their campaign. their campaign. support their
campaign.
Campaiganroduct Students create an | Students create an |Students create an | The product is not

original, accurate
and interesting
product that
adequately
addresses the
issue.

accurate product
that adequately
addresses the
issue.

accurate product
but it does not
adequately address
the issue.

accurate.

Explanation of
antibiotic

resistance and the

influcance of
natrual selection

Students create a
complete and
accurate
explanation of
antibiotic resistance
and the influence of
natural selection.

Students create an
explanation of
antibiotic
reseistance and the
influence of natural
selection.

Students create an
explanation of
antibiotic resistance
and the influence of
natural selection
but it does not
adequately explain.

No explanation is
included.

Lab behavior

Student worked the
entire time in
computer lab and
was on task.

Student worked
most of the time on
task in the compter
lab.

Student work ethic
in compter lab was
lacking.

No work done.

Technology:

_ Technology in the classroom can help advance the comprehension of complex topics, like
evolution. I_have not used technology in this unit as a means of an end, rather to advance and
better describe natural phenomena. The following list includes technology used during this unit.

o ERSON Projector — allows for projection of computer screen
o Mlcrosoft Power Point — allows for easy projection of notes, diagrams, and
images for lecture-discussion notes

Page 8 of 70
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o Student devices — allows for access to classroom webpage for information and the
ability to research online databases for information for their student research
project

o Videos from a variety of different sources (Crash Course, Stated Clearly, National
Geographic) — allows for a different explanation and visual for classroom
information and for student access later for them to review for the end of chapter
test.

In the future, 1 would like to incorporate more use of formative response programs, such
as Kahoot, Socrative, or clicker technology.

Detailed Lesson Plans:

The following pages are the detailed lesson plans for each day along with samples of the
student work pages. (Duration of unit: 2 weeks)

Lesson Plan Day 1: Monday 3-28

Overview

Students participated in an introduction to the vocabulary and an introduction to the first
part of the unit by creating flash cards with the word, definition, and a picture. Then students
read through the first section and made an outline for the key topics.

Standards: B.8.3, B.8.4, and B.8.5

** | would change this lesson to be more engaging the next time | teach this unit. I would write
the word “Evolution” on the board and ask students to do the same in their notebook. Then |
would ask them to individually write down at least 10 things they have heard about evolution or
have learned about evolution. This would allow me to assess their prior knowledge and potential
misconceptions (like the most common “humans came from monkeys” statement) in a way that
allows them to feel like they can express their thoughts.

Secondly, I would write the words: science, belief, fact, theory, law, and hypothesis on
the board and have the students write the words in their notebook and on their own come up with
their definition for each word.

Finally I would ask the students to volunteer their definitions for each word and talk
about what science can and cannot study. Then | would transition into asking students to
volunteer things they have heard or learned about evolution and write them on the board. After at
least 10 different things are shared, | would have students work with their partner to pick 3
words/ideas/questions on the board and come up with a question, an answer, or a definition.

Then I would assign the flashcards vocab assignment to the students.

Objectives
e Students will be able to...
o Define science (as the study of the natural world)
o Define evolution (as change over time)
o Recognize specified vocab words, their definitions, and provide an example



Co-Teaching Strategy
One teach, one assist

Procedures

1. Introduction: Writing evolution on the board and having students come up with at

least 10 things. (10 minutes)

2. Writing vocab words on board and explaining to students to come up with their own
definition. (10 minutes)
Go over definitions as a class. (10 minutes)
Transition into evolution and list students’ list on board. (10 minutes)
Students pick three with their table partner and come up with a response. (5 minutes)
Assign vocab words and lesson wrap-up. (5 minutes)

ouhs®

Resources/Materials
e White board (or chalkboard)
e Markers (or chalk)

Assessment/Evaluation
Formative assessment: of what was heard during discussion
This is assessed to understand students’ incoming information
Paper assessment: of definitions, 10 things about evolution & 3 responses, and vocab
assignment
Graded work for participation (except for vocab assignment at the end. This will
be graded for correctness). This allows me to gage students’ understanding and
participation in class lecture-discussions.
Accommodations for:
Special Needs
Student can make electronic or paper flashcards
Student can fill out a checklist of what they think science can and cannot study
Student can relay information via explaining to teacher or assistant
Student can have extended time with assignment and can reattempt assignment
Enrichment
Student can find recent article about subject online and write down the main
points and how it relates to what we are studying.
Student can read ahead into next section
Student can depict lesson information in an infographic

Lesson Plan Day 2: Tuesday 4-29

Overview
Review/scaffolding: review vocab words as a class when discussing what science can and

cannot study.
Students receive a “mystery object” and through observations and prior knowledge will
hypothesize what the object is made of and what it is used for.

Objectives



e Students will be able to...
o Define science (as the study of the natural world)
o Define evolution (as change over time) and other vocabulary
o Use the scientific method to determine what a mystery item is used for
o Explain how scientists studying evolution use their observations, prior knowledge,
and technology to support the theory of evolution

Co-Teaching Strategy
One teach, one assist

Procedures

1. Vocab check for grade while students work on bell work which is a review question
(5 min)

2. Ask students what is science (bell work) and review vocab from prior day in quick
class discussion (5 min)

3. Introduce mystery item activity and pass out mystery items. Students make
observations and write them in their notebook (10 minutes)

4. Review hypothesis format and model how to write a hypothesis (5 min)

5. Students use their observations to write a hypothesis for their object (5 min)

6. Students discuss their hypothesis with a partner and see if they can work together to
figure out the items (10 min)

7. Class discussion about mystery items and connection to evolution evidence (5 min)

8. Lesson wrap-up and review (5 min)

Resources/Materials
o White board (or chalkboard)
o Markers (or chalk)
o Mystery items (different one for every student)
Assessment/Evaluation
(How will you assess your students’ progress toward meeting the lesson’s objective(s)?
What will be graded and why?)
Formative assessment: of what was heard during discussion
This is assessed to understand students’ comprehension
Paper assessment: mystery item observations and hypothesis in journal
Assessed to see if student knows how to use the correct format for a hypothesis
Accommodations for:
Special Needs
Student can relay information via explaining to teacher or assistant
Student can have extended time with assignment and can reattempt assignment
Enrichment
Student can find recent article about subject online and write down the main
points and how it relates to what we are studying.
Student can read ahead into next section
Student can depict lesson information in an infographic

Lesson Plan Day 3: Wednesday 3-30



Overview
Review/scaffolding: review bell work, “Can science study supernatural things?”” — no,
only the natural world.
Students will watch a video about Darwin’s journey and work with Wallace while
answering follow along questions.
Standards: B.8.3 and B.8.5
Objectives
e Students will be able to...
o State Darwin’s contribution to science
o Describe the three patterns of biodiversity noted by Darwin

Co-Teaching Strategy
One teach, one assist
Procedures
1. Bell work reviewing Monday and Tuesday’s lesson (5 min)
2. Intro of Darwin’s journey (5 min)
3. Video exploring Darwin and Wallace’s study of evolution (35 min)
4. Class wrap-up of lesson (5 min)

Resources/Materials

e White board (or chalkboard)

Markers (or chalk)

Computer

Projector

Video: The Origin of Species: The Making of a Theory: Darwin, Wallace, and Natural

Selection — HHMI Biolnteractive Vide
o https://www.youtube.com/watch?v=X0iUZ3ycZwU

e Follow along questions:

The Origin of Species: The Making of a Theory
Darwin, Wallace, and Natural Selection — HHMI Biolnteractive Video
https://www.youtube.com/watchev=XQiUZ3ycZwU

Directions: Read questions before watching the video to listen and watch for

the answers. Watch the video (31:02) and answer all questions. Be specific with

your answers.

1. In 1852 Alfred Russel spent 4 years collecting thousands of
specimens in the Amazon Jungle. A on the ship caused the loss of
all of his specimens and notes about the life of various species.

2. only shared his idea of a common origin with only a few
trusted friends.

3. was planning to become a clergyman in the Church of
England until he was offered the chance to sail around the world on the
British Ship: the . He was a passionate amateur naturalist and
wanted to collect specimens.



https://www.youtube.com/watch?v=XOiUZ3ycZwU

4. He examined by microscope. He questioned “Why were
these forms created for so little apparent e

5. In Argenting, roasted is a delicacy which Darwin tried and thought
it tasted like duck. Close by, Darwin discovered a fossil of an ancient species:
glyptodon and noticed that the hard covering provided protection
for the fossil, just like for the armadillo.

6. In 1835 Darwin visited the Galapagos Islands, a remote Spanish colony.

Darwin was a 26 year old collector. He did not know the of what
he was collecting until much later.

7. Darwinrode a . The Spaniards gave Darwin an important
clue: they could tell what island a came from based on the
shape of the shell.

8. Darwin also observed which had different colorations on

different islands.
9. Darwin puzzled how similar but distinct creatures lived on nearby
. Darwin thought that one species traveled from the mainland and
in different ways on different islands.
10.The radical idea of Darwin’s fime: Species might
11.In 1837 London, England: Darwin reflected on his journey. When reviewing
the evidence collected from the voyage, he hypothesized that today’s
are descended from older extinct types. If so then all species are connected
together in a
12.Any species can give rise To any new and slightly different species, and as
pass grand species arise. Species can give rise to new

13.Darwin is England’s most prominent naturalist when and Darwin
meet for the first time. is single and must collect for the living and
travels to the Malay Archipelago where he collected specimens for the next
8 years. He is captivated by , especially those called “bird
wings” because of their shape and size.

14.Wallace identifies new species: some which are slightly different from others
on nearby islands. Wallace's butterfly observations spark a similar thought
that Darwin had: species .

15.Around the globe, the more two species are, the

they tend to live. Based on the evidence collected,
Wallace theorizes that species to not arise in random locations. They arise
near similar species. Species are connected to one another like the

of a tree.

16.Wallace finds more evidence that all species are related by considering

some intriguing creatures:




Q. are mammals which live entirely in the seq, but

inside their flippers are bones.
b. Similar yet apparently useless bones are in flippers too.
c. Vestigial structures are supporting evidence that every species is a
modified form of an species.

d. Borneo Island: monkeys and orangutans: Western islands
e. New Guinea: tfree kangaroos (marsupials): Eastern islands
f.Mammals of the eastern islands resemble those of
Mammals of the west resemble those of .The
line separates the mammails of the Archipelago. Special creation could
not explain the line, but Wallace's earlier law could: species come from
preexisting species.
9. Wallace theorized that land bridges at one point connected the eastern
islands to New Guinea and Australia which allowed for the movement of
through the area. The western islands were never
to the eastern islands, but the western islands were
connected to Asia, so the west had different mammals: ones with
placentas instead of .
17.Natural Processes, such as volcanism and erosion, could change the
of islands and continents, but what about species¢ How do they

change?

18. Individuals among a species usually in small ways.

19.1858 Molucca Islands: Wallace thought about the English economist Thomas
Malthus who noted that human are held in place by
famine, disease, and death. Wallace related this concept to other
populations. Without , any species could quickly overrun

earth, but animal populations tend to hold steady.

20.Wallace determines that species could change through massive death plus
variation. Those individuals with that give even a slight
edge will survive, reproduce, and in time those
without the advantage.

21.Wallace thinks he might have an important new idea, but he wants a second

opinion before publishing. In June 1858, Wallace asks to review
his theories. was shocked that Wallace arrived at the same
conclusion without sharing any of his
22.Both men...
a. ...Observed slightly different species on nearby , and
concluded that species could over time.

b. ...Collected huge numbers of specimens and realized that
vary within species.




c. ...Witnessed nature up close, and realized it was a

with major casualties.

23. Darwin feared he would lose all the for his work, but
collaborated with Wallace and agreed to read aloud parts from both Darwin
and Wallace in the same day in England.

Assessment/Evaluation
Formative assessment: of what was heard during discussion
This is assessed to understand students’ incoming information
Paper assessment: video follow along notes
Assessed to see how students were able to follow along with the video.
Accommodations for:
Special Needs
Student can relay information via explaining to teacher or assistant
Student can have extended time with assignment and can reattempt assignment
Student can have an alternative assignment if they cannot watch video and write
at same time.
Enrichment
Student can find recent article about subject online and write down the main
points and how it relates to what we are studying.
Student can read ahead into next section
Student can depict lesson information in an infographic

Lesson Plan Day 4: Thursday 3-31

Overview

Review/scaffolding: bell work about Darwin’s voyage and vocab: “biogeography was

used by Darwin when he observed which two animals and where?” — Armadillo and

Glyptodon.

Students will take a short set of notes about four people who had ideas which shaped
Darwin’s thinking about descent with modification. Then students will explore artificial selection
(one of the ideas which shaped Darwin’s thinking towards natural selection) through a game
called “Go Milk” which involves students selecting cows with higher quantity of milk
production to win the game (similar to Go Fish).

Standards: B.8.3 and B.8.5
Objectives
e Students will be able to...

o ldentify the conclusions drawn by Hutton and Lyell about Earth’s history

o Describe Lamarck’s hypothesis of evolution

o Describe Malthus’ view of population growth

o Explain the role of inherited variation in artificial selection
Co-Teaching Strategy

One teach, one assist

Procedures
1. Bell work review (5 min)



2. Notes (15 min)
3. Go Milk (25 min)
4. Review and exit slip evaluation (5 min)

Resources/Materials

e White board (or chalkboard)

e Markers (or chalk)

e Projector screen

e Power point notes

e Go Milk cards and game rules:

Avrtificial Selection: Milk Market GO MILK!
Dairy cows have been artificially selected by humans for the cows who produce the best quality
milk. This game (similar to “go fish’) will emulate the directional and purposeful selection that
humans caused to artificially select beneficial variations in a species which eventually resulted in
the development of new species.

Goal: get to 11 points or more (as indicated on the cows) BUT! Number of Type of
You must get there with only 2 cow cards... kind of (see special cards cards
rules below!) 9 #1
1. Each individual person starts with | > 3 7
2. All players mix their cards into one large and centralpile, > I
the “farm.” All players draw three cards.
3. If you have any two cows that have matching numbers, you 1 #4
may choose to place them down on the table during your 1 #1
turn ONLY. 16 Total

You cannot have more than 3 cards in your hand.
The person with the most colorful shoes will start the game by asking ONE other person
if they have a specific numbered cow. If that person has that numbered cow, they must
give their cow to the player who asked. If the player does not have the card, they must
say “Go Milk!” at which the asking player will draw ONE card from the center farm.
6. If you have more than 3 cards in your hand, you must pick one card to discard into the
center pile.
7. A player can only lay down paired numbered cows when it is their turn.
8. A player can only lay down ONE pair per turn. If you have no cards after pairing, you
can draw ONE card.
9. A player can only win the game when it is their turn. If you win, you have to say “Moo!”
©
BUT WAIT! THERE’S MORE WAYS TO EARN YOUR POINTS! Special Rules below!
Paired Card Combinations
These card combinations can produce higher quality milk, but all of the cards in the card
combinations must be paired on the table for a certain amount of turns. This time allows for the
breeding on the cows and the maturation of their young who might have higher quality milk.
For Example:
If you have 2 pairs of Cow #3 cards (4 cards total) and you have both pairs down on the table,
AND they mature on the table for 1 turn, your #3 Cows can breed you a level #6 Cow.

ok~

| #1 pair | #2 pair | #3 pair | #4 pair




#1 pair #3 (w/2 turns) #4 (w/3 turns) #5 (w/4 turns)
#2 pair #4 (w/2 turns) #5 (w/2 turns) #6 (w/2 turns)
#3 pair #6 (w/1 turn) #7 (w/1 turn)
#4 pair

Assessment/Evaluation
Formative assessment: of what was heard during game
This is assessed to understand students’ understanding of artificial selection. I
made a point to talk with each group and assess students’ understanding of artificial
selection.
Paper assessment: none
Accommodations for:
Special Needs
Student can relay information via explaining to teacher or assistant
Student can have extended time with assignment and can reattempt assignment
Enrichment
Student can find recent article about subject online and write down the main
points and how it relates to what we are studying.
Student can read ahead into next section
Student can depict lesson information in an infographic

Lesson Plan Day 5: Friday 4-1

Overview
Review/scaffolding: bell work review and connection to today’s topic: natural selection.
“How is artificial selection different from natural selection?” — The force selecting
Students will participate in a lecture-discussion for notetaking for the first part of the
class. In the second part, students will participate in a natural selection simulation activity where
they will pretend to be birds and select butterflies in order to survive.
Standards: B.8.5
Objectives
e Students will be able to...
o Describe the conditions under which natural selection occurs
o Explain the principle of common descent
Co-Teaching Strategy
One teach, one assist
Procedures
1. Bell work review (5 min)
2. Natural Selection Notes (20 min)
3. Natural selection activity (25 min) — activity not finished, requires part of next class.

Resources/Materials

e White board (or chalkboard)
e Markers (or chalk)

e Computer



Projector

Power point

Excel file for data log during activity

Orange, black, and clear butterflies (30 of each color)
Student lab handout:
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Assessment/Evaluation
Formative assessment: of what was heard during discussion and lab
This is assessed to understand students’ incoming information and comprehension
Paper assessment: lab worksheet (turned in next class)
Allows me to evaluate who understood the lab and the process of natural selection
Accommodations for:
Special Needs
Student can relay information via explaining to teacher or assistant
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Student can have extended time with assignment and can reattempt assignment
Alternative assignment if necessary

Enrichment
Student can find recent article about subject online and write down the main
points and how it relates to what we are studying.
Student can read ahead into next section
Student can depict lesson information in an infographic

Lesson Plan Day 6: Monday 4-4

Overview

Review/scaffolding: Bell work review of lab activity: “which butterfly has the highest
fitness and why?” - The clear butterfly because it is not as easily seen.

Students will review natural selection by watching a video by stated clearly about the
process of natural selection. We will have a brief discussion about the lab and then
students will finish the data analysis and questions to the lab.

Standards: B.8.5

Objectives

(Bulleted list of what students will know, be able to do, or believe at the end of this
lesson; include applicable standards.)
Students will be able to...
o Describe the conditions under which natural selection occurs
o Explain the principle of common descent

Co-Teaching Strategy

One teach, one assist

Procedures

1. Bell work review (5 min)

2. Natural selection video review (10 min)
3. Lab review discussion (5 min)

4. Lab analysis and questions (25 min)

5. Lesson wrap-up (5 min)

Resources/Materials

White board (or chalkboard)

Markers (or chalk)

Projector

Stated Clearly Video: https://www.youtube.com/watch?v=0SCjh186grU
Excel file

Assessment/Evaluation

Formative assessment: of what was heard during discussion and lab analysis

This is assessed to understand students’ incoming information and comprehension
Paper assessment: lab worksheet

Allows me to evaluate who understood the lab and the process of natural selection


https://www.youtube.com/watch?v=0SCjhI86grU

Accommodations for:
Special Needs

Student can relay information via explaining to teacher or assistant
Student can have extended time with assignment and can reattempt assignment

Enrichment

Overview

Student can find recent article about subject online and write down the main
points and how it relates to what we are studying.

Student can read ahead into next section

Student can depict lesson information in an infographic

Lesson Plan Day 7: Tuesday 4-5

Review/scaffolding: bell work review of vocabulary: “Are bird wings and bee wings
homologous or analogous structures? Explain.” — They are analogous structures because
they have the same function, but different structures.

Students will participate in a lecture-discussion about the evidence for evolution.
Standards: B.8.3, B.8.4, and B.8.5

Objectives

e Students will be able to...

©)
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Explain how geologic distribution of species relates to their evolutionary history
Explain how fossils and the fossil record document the descent of modern species
from ancient ancestors

Describe what homologous structures and embryology suggest about the process of
evolutionary change

Explain how molecular evidence can be used to trace the process of evolution
Explain the results of the Grants’ investigation of adaptation in the Galapagos finches

Co-Teaching Strategy
One teach, one assist
Procedures

1.
2.
3.

4.
5

Bell work review (5 min)
Evidence for evolution notes (19 min)
Brain break: students stand up and touch any 3 walls
a. This is designed to break up the long set of notes and keep students engaged
Finish evidence notes (19 min)
Class wrap-up (5 min)

Resources/Materials

White board (or chalkboard)

Markers (or chalk)

Power point

Projector

Computer

Clicker to advance slides from around the room

Assessment/Evaluation



Formative assessment: of what was heard during lecture-discussion notes
This is assessed to understand students’ incoming information and comprehension
Accommodations for:
Special Needs
Student can have a printed off version of notes to follow along and add additional
notes in margins
Enrichment
Student can find recent article about subject online and write down the main
points and how it relates to what we are studying.
Student can read ahead into next section
Student can depict lesson information in an infographic

Lesson Plan Day 8: Wednesday 4-6

Overview
Review/scaffolding: bell work review of vestigial structures: “What is the function of the
femur bone in whales? Explain.”
Students will be counted off and grouped into small groups. Each group will start at a
different station which will have a different source of evidence and a practice worksheet.
Students will complete the activity and record their responses on the worksheet. At the
end of 10 minutes, students will rotate stations. Any work not finished will be homework.
Standards: B.8.3, B.8.4, and B.8.5
Objectives
e Students will be able to...
o Explain how geologic distribution of species relates to their evolutionary history
o Explain how fossils and the fossil record document the descent of modern species
from ancient ancestors
o Describe what homologous structures and embryology suggest about the process of
evolutionary change
o Explain how molecular evidence can be used to trace the process of evolution
o Explain the results of the Grants’ investigation of adaptation in the Galapagos finches
Co-Teaching Strategy
One teach, one assist
Procedures
1. Bell work review & Stations explanation and fielding questions (5 min)
2. Station 1 (10 min)
3. Station 2 (10 min)
4. Station 3 (10 min)
5. Class wrap-up (5 min)

Resources/Materials

e White board (or chalkboard)
e Markers (or chalk)

e Station 1



Name Class Period

Embryo/Fully Developed Organisms Observations Worksheet

Directions:
1. In groups, make observations about similarities and differences between the four embryos

provided. Note your observations in the chart below.

2. Once your groups’ observations are complete, set aside the embryos and observe the fully
developed organisms. Note similarities and differences between the four organisms in the chart
below.

3. Answer the conclusion questions provided.

Embryo Observations:

Similarities Differences

Fully Developed Organisms Observations:

Similarities Differences

Conclusion Questions:

1. Whatis anembryo?
2. What is comparative embryology?



3. Did you have more similarities or differences in your embryo observations chart? Use evidence
from your observation chart to explain your answer.

4. Did you have more similarities or differences in your fully developed organisms observations
chart? Use evidence from your observation chart to explain your answer.

5. How do you think comparative embryology shows support for evolution?

Embryos Set A

https://commons.wikimedia.org/wiki/File:Ernst_Haeckel, Anthropogenie._ Wellcome_L0027291.jpg, (CC BY 4.0)

Fully Developed Organisms Set B

https://commons.wikimedia.org/wiki/File:Ernst_Haeckel, Anthropogenie._Wellcome_L0027292.jpg (CC BY 4.0)
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e Station 2
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e Station 3
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Assessment/Evaluation
Formative assessment: of student comments and questions during stations
This is assessed to understand students’ incoming information and comprehension
Paper assessment: stations worksheets
The worksheets allow me to assess the level of understanding of the evidence for
evolution
Accommodations for:
Special Needs
Student can relay information via explaining to teacher or assistant
Student can have extended time with assignment and can reattempt assignment
Student can have all stations and work individually if desired
Enrichment
Student can find recent article about subject online and write down the main
points and how it relates to what we are studying.
Student can read ahead into next section
Student can depict lesson information in an infographic
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Lesson Plan Day 9: Thursday 4-7

Overview
Review/scaffolding: bell work review: “what source of evidence did scientists use to
study the evolution of the horse leg?” — Fossils and bone structures of modern day horses.
Students will receive a review packet for the exam tomorrow. They will have the class to
work on the review and ask any last minute questions.
Standards: B.8.3, B.8.4, and B.8.5
Objectives
e Students will be able to...
o Define science (as the study of the natural world)
Define evolution (as change over time)
Recognize specified vocab words, their definitions, and provide an example
Define science (as the study of the natural world)
Define evolution (as change over time) and other vocabulary
Use the scientific method to determine what a mystery item is used for
Explain how scientists studying evolution use their observations, prior knowledge,
and technology to support the theory of evolution
State Darwin’s contribution to science
Describe the three patterns of biodiversity noted by Darwin
Identify the conclusions drawn by Hutton and Lyell about Earth’s history
Describe Lamarck’s hypothesis of evolution
Describe Malthus’ view of population growth
Explain the role of inherited variation in artificial selection
Describe the conditions under which natural selection occurs
Explain the principle of common descent
Explain how geologic distribution of species relates to their evolutionary history
Explain how fossils and the fossil record document the descent of modern species
from ancient ancestors
Describe what homologous structures and embryology suggest about the process of
evolutionary change
o Explain how molecular evidence can be used to trace the process of evolution
o EXxplain the results of the Grants’ investigation of adaptation in the Galapagos finches
Co-Teaching Strategy
One teach, one assist

O O O O O O
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o

Procedures
1. Bell work review (5 min)
2. Study guide work (40 min)
3. Class wrap-up (5 min)

Resources/Materials

e White board (or chalkboard)
e Markers (or chalk)

e Study guide:



Biology — Chapter 16 Darwin & Evolution Exam Study Guide 4
Textbook: Chapter 16 — pages 449-479 =

1. 16.1 Where did Darwin travel2 Did Darwin think similar looking island species
could have been related?¢

2. 16.1 What animals did Darwin observe in his fravelse What fossils did he finde
What comparison did Darwin make between the living species and the fossils
found nearby?

3. 16.1 What main ideas and evidence did Darwin contribute to science?
4. 16.2 Explain the difference between artificial selection and natural selection?

5. 16.2 What are a few examples of arfificial selectione Pick one example and
explain how artificial selection affected the organism.

6. 16.2 For the following people, list what they studied, an example of what they
studied, and their main conftribution.
a. James Hutton
I
ii.
iii.
b. Charles Lyell
i.
ii.
iii.
c. Lamarck
I
ii.
iii.
d. Malthus
I
ii.
i
7. 16.3 Explain how natural selection works. Explain using a real world example.

Page 34 of 70



10.

1.

12.

13.

14.

15.

16.

17.

16.3 Are all mutations harmfule What are helpful or beneficial mutations called?
(aka heritable characteristic) What does it increase for the organism?

16.3 What does Darwin’s mechanism for evolution suggest about living and
extinct speciese What did Darwin draw to show his idea?2

16.3 How about how long does it take for new species to develop, according to
Darwing

16.4 List the fields of study which have evidence to support evolution: Circle the
two that Darwin and the scientific community did NOT know about. Define each
field of study.

a.

0o Q00

g.
16.4 Define homologous structures and explain an example of homologous
structures in nature.

16.4 Define analogous structures and explain an example of analogous
structures in nature.

16.4 Define vestigial structures and explain an example of vestigial structures in
nafure.

16.4 What are larvae? What field of study would examine and compare
developing larvae of different species?

16.4 Who are Peter and Rosemary Grante What did they study?

16.4 Did all animals become larger over time, or did some animals remain small
in size2 Provide examples in nature to support your hypothesis.



Assessment/Evaluation
Formative assessment: of student questions and comments during study guide review

This is assessed to understand students’ comprehension of the unit

Paper assessment: completion of study guide

Allows me to see who has taken the time to review by filling out the study guide

Accommodations for:
Special Needs

Student can relay information via explaining to teacher or assistant
Student can have extended time with assignment and can reattempt assignment

Enrichment

Overview

Student can find recent article about subject online and write down the main
points and how it relates to what we are studying.

Student can read ahead into next section

Student can depict lesson information in an infographic

Lesson Plan Day 10: Friday 4-8

Assessment of unit completed via post-test (paper and pencil)
Standards: B.8.3, B.8.4, and B.8.5

Objectives

e Students will be able to express their understanding of...

(@]
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Define science (as the study of the natural world)

Define evolution (as change over time)

Recognize specified vocab words, their definitions, and provide an example
Define science (as the study of the natural world)

Define evolution (as change over time) and other vocabulary

Use the scientific method to determine what a mystery item is used for

Explain how scientists studying evolution use their observations, prior knowledge,
and technology to support the theory of evolution

State Darwin’s contribution to science

Describe the three patterns of biodiversity noted by Darwin

Identify the conclusions drawn by Hutton and Lyell about Earth’s history
Describe Lamarck’s hypothesis of evolution

Describe Malthus’ view of population growth

Explain the role of inherited variation in artificial selection

Describe the conditions under which natural selection occurs

Explain the principle of common descent

Explain how geologic distribution of species relates to their evolutionary history
Explain how fossils and the fossil record document the descent of modern species
from ancient ancestors

Describe what homologous structures and embryology suggest about the process of
evolutionary change

Explain how molecular evidence can be used to trace the process of evolution
Explain the results of the Grants’ investigation of adaptation in the Galapagos finches



Co-Teaching Strategy
One teach, one assist

Procedures
1. Bell work review/assessment: “What did you do to prepare for the exam in addition to
the class work?”

Resources/Materials

e White board (or chalkboard)
e Markers (or chalk)
e See post-assessment for the test

Assessment/Evaluation
Formative assessment: of their bell work — how much did the student do to prepare
Allows me to see how the different preparation might affect the post-test grade
Paper assessment: post-test
Allows me to have a summative assessment of the unit
Accommodations for:
Special Needs
Student can relay information via explaining to teacher or assistant
Student can have extended time with assignment and can reattempt test
Student can take test in resource room
Enrichment
None

Differentiation and Accommodations:
Present throughout my lesson plans are the basic accommodations and differentiations for
students as follows:

Accommodations for:
Special Needs
Student can relay information via explaining to teacher or assistant
Student can have extended time with assignment and can reattempt assignment
Enrichment
Student can find recent article about subject online and write down the main
points and how it relates to what we are studying.
Student can read ahead into next section
Student can depict lesson information in an infographic
For special needs students, | always follow the directions in their IEP. This can include extended
time with assignments and assessments, or allowing verbal answers. | only have a few special
needs students and they do not have many accommodations listed in their IEP other than those
previously mentioned.



For enrichment activities for students who finish their work ahead of others, they can either
move ahead into the next section, or they can dive deeper into the current section by looking up
current articles and sharing the information with the class. This one is my favorite because it
brings in current topics and relevant issues/stories.

As for differentiation, | always try to cover a specific topic in at least three ways. For example,
natural selection was first covered in the vocabulary assignment, followed by a brief discussion
leading into notes, notes, lab activity using manipulatives and kinesthetic, video review and
finally a group and class discussion. In this I am able to teach the topic using different modalities
of learning in attempt to reach all students.

Authentic Real-life Applications:

In all lessons, I try to address relevant topics to the students and ones which will help
them think critically. The mystery item lesson requires the student to think critically in order to
figure out the mystery item. In class | make sure to state the connection to their lives because
they should obtain all evidence before drawing conclusions. That skill can help students in all
areas of life because it can help them evaluate the situation before making decisions or
assumptions.

One other real life example | like to present is antibiotic resistance, virus evolution, and
personalized medicine. I had a student ask “when will we ever need to know this stuff?” —in
reference to evolution of populations, and we were able to have a discussion about antibiotic
resistance, the treatments for HIV, and personalized medicine to treat genetic disorders.




Pre and Post-tests:

Student Pre-assessment:
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Teacher Pre-assessment:
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Student Post-assessment:
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Teacher Post-assessment:
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Pre and Post-test Graphs:
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Post-assessment Student Scores
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Percentage Correct
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B.8.5 Pre and Post-assessment Score Comparison
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Narrative Statements and Reflection Questions:

1. Unit Narratives
a) List of content standards addressed in the unit
a. Standard No. 8: Evolution (B.8.3, B.8.4, & B.8.5)
b) List of ancillary standards addressed in the unit

a. None.

c) Brief narrative addressing how you accommodated students of different abilities

a. For special needs students, | always follow the directions in their IEP. This
can include extended time with assignments and assessments, or allowing
verbal answers. | only have a few special needs students and they do not have
many accommodations listed in their IEP other than those previously
mentioned.

b. For enrichment activities for students who finish their work ahead of others,
they can either move ahead into the next section, or they can dive deeper into
the current section by looking up current articles and sharing the information
with the class. This one is my favorite because it brings in current topics and
relevant issues/stories.

c. As for differentiation, | always try to cover a specific topic in at least three
ways. For example, natural selection was first covered in the vocabulary
assignment, followed by a brief discussion leading into notes, notes, lab
activity using manipulatives and kinesthetic, video review and finally a group
and class discussion. In this | am able to teach the topic using different
modalities of learning in attempt to reach all students.
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d) Brief narrative explaining what authentic (real-life) critical thinking and/or problem-
solving skills students are developing through your unit

a. Inall lessons, I try to address relevant topics to the students and ones which
will help them think critically. The mystery item lesson requires the student to
think critically in order to figure out the mystery item. In class | make sure to
state the connection to their lives because they should obtain all evidence
before drawing conclusions. That skill can help students in all areas of life
because it can help them evaluate the situation before making decisions or
assumptions.

b. One other real life example I like to present is antibiotic resistance, virus
evolution, and personalized medicine. I had a student ask “when will we ever
need to know this stuff?” — in reference to evolution of populations, and we
were able to have a discussion about antibiotic resistance, the treatments for
HIV, and personalized medicine to treat genetic disorders. The students will
not only know about those topics, but how to think critically by seeking all the
evidence before drawing conclusions and making decisions.

e) Brief narrative or bullets listing different instructional strategies used in the unit
Lecture-discussion notes
Follow along notes pages
Class discussions
Manipulatives
Kinesthetic lab activities
Visual representations
g. Audio-Video simulations
f) Brief narrative describing technologies/media integrated in the unit

a. Technology in the classroom can help advance the comprehension of complex
topics, like evolution. I have not used technology in this unit as a means of an
end, rather to advance and better describe natural phenomena. Main
technology used was the projector and computer with audio-visual
representations of topics covered in addition to notes presentation for lecture-
discussion bits. In the future, I would like to integrate more student devices
for formative assessments, such as Kahoot, Socrative, or clicker technology.

Assessment Narratives
a) Brief narrative explaining any accommodations you made for the differing needs of
the students in your assessment

a. There were not many needs for special accommodations for testing. The only
accommodation made was extra time offered to students to finish their exam
of which they could come in before or after school to complete it.

Project Narratives
a. Project not conducted in unit because of time restrictions with ISTEP testing.
Project Rubric Narratives
a. Project not conducted in unit because of time restrictions with ISTEP testing.
Evaluation of Student Learning Narratives
a) Brief narrative explaining, based on the graph information, how students performed
collectively and individually on the pretest?

~D OO0 OT



b)

d)

a. Asshown in the pre-assessment graphs, most students scored below a 50%,
but a few students were above 50%, but no student reached 70% correct
questions.

b. In addition, when looking at the standards break down of questions, most
students scored higher on indicators B.8.3 and B.8.4 and scored less on B.8.5.
Only Students 15, 16 and 17 scored higher on B.8.5 than B.8.3 and B.8.4.

Brief narrative explaining what changes were made to the unit based on pre-test date;
if no changes were necessary, explain why not

a. Based on seeing the breakdown of questions by standards, | changed my
lesson plans to hit more heavily on B.8.5 and less on B.8.3 and B.8.4.

b. This was accomplished through spending more time in lecture-discussion with
B.8.5 and increasing the bell work questions with B.8.5.

Brief narrative (if applicable) explaining, based on the project graph information, how
students performed collectively and individually on the project? Include analysis of
how the weighting and/or performance on the rubric elements may have affected the
total score for the project.

a. Project not conducted in unit because of time restrictions with ISTEP testing.
Brief narrative explaining, based on the graph information, how students performed
collectively and individually on the post-test?

a. Based on the post-assessment overall score graph, students performed better

with six students reaching or exceeding 70%. The class average increased by
20% from 43% to 63%. Students showed improvement growth in
understanding evolution from the pre-test to the post-test. All students showed
growth, except student 17.

b. When looking at the standards breakdown, B.8.3 and B.8.4 had an average
increase of 20% from 50% on the pre-test to 70% correct on the post-test.
B.8.5 had the greatest average increase of 27% from 30% to 57%.

Brief narrative explaining, based on graph and performance information, the strengths
and weaknesses of instructional approaches used during the unit

a. The strengths of my instructional approach was the use of labs and engaging
class lecture-discussions aided with audio-visual and video technology
support. The labs were beneficial for allowing students to have hands on
manipulation of variables, observe the outcomes, and draw conclusions based
on data. The lecture-discussions allowed students to voice their questions and
comments while learning the new content growing from the old content.
Students were able to give different examples and explain the content in a
different way which helped other students understand. These two main
approaches definitely helped with the increase in the scores as seen in the
graphs and analyzed above.

b. The greatest weaknesses of my instructional approach was the day with the
stations for practice with the different types of evidence for evolution. The
notes before were originally grouped together — which made for an entire day
of note taking. Despite my “brain break™ and attempts to make it engaging,
the students are not use to full period notes. Therefore the students were not
prepared for the next day’s stations with the evidence. Next time, [ would like
to break up the notes and have students practice with the evidence to help



maintain motivation. This weakness definitely accounted for lower scores
depicted in the graphs because most questions were about evaluating
evidence.

END



