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The structure and function of eyes varies greatly amongst species, which determines how each 
species visualizes and perceives their environment. Students will gain an understanding of how 
the structure and function of a species’ eyes evolves and adapts according to their niche and 
environmental conditions.

 Suggested duration 
	§ 2 x 45 min class period

 Essential questions
	§ What is the relationship between sensation and 

perception?

	§ How does an organism’s environment affect the 
structure and function of their eyes?

 Objectives
Overall STEM goal: Species evolve and adapt 
according to their niche within their ecosystem 
and to changes in their environment.

All students will…

	§ Understand how sensation provides the input 
for perception.

	§ Understand how perception varies according 
to an organism’s neurodevelopment and 
experiences.

	§ Analyze how an organism’s niche within 
their ecosystem influences the structure and 
function of their eyes.

	§ Design an eye that demonstrates the 
relationship between the structure of an 
organism's eyes and their role within their 
ecosystem. 

 Materials
	§ Markers

	§ Colored pencils

	§ File Folder 

	§ Smartboard or projector

  Supplementary Materials
	§ Evolution & Eyes Powerpoint

	§ Evolution & Eyes Student Worksheet

	§ Evolution & Eyes Supplementary Materials 
(Accountable Talk Stems, Test-Taking 
Strategies, Jigsaw Activity Groups)

 Based on
The Stavros Niarchos Brain Insight Lecture

	§ “A Clear Vision: How Animals and Robots See 
the Physical World”  
By Rudy Behnia, Ph. D. and Shuran Song, 
Ph.D.

Evolution & Eyes
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Instructional Activities

Class 1: 

1.	 Warm-Up |  10min
Use the Evolution & Eyes Student Worksheet. Use the 
Evolution & Eyes Powerpoint to project slides 1-3 on 
the board.

During the first five minutes of class, have the 
students silently and independently look at the 
four optical illusions provided under the warm-up 
section of their worksheets. They should answer the 
questions below each optical illusion.

After five minutes of independent work time, annotate 
the learning objective with the students using the 
following questions:

	§ What is some of the science vocabulary in the 
learning objective?

	§ Circle the words and have the students work 
towards a definition of the new vocabulary in 
black.

	§ Based on the learning objective, what are we 
going to do today?

	§ Circle the verbs and underline the activities in 
green.

	§ Based on the learning objective, what are we 
going to learn about today?

	§ Underline the concepts students will be learning 
about in blue.

After annotating the learning objective, ask the 
students how they answered each of the questions 
for the optical illusions. Here are the correct 
responses for each optical illusion:

	§ No, the wheels are not turning. The moiré 
effect occurs when two repetitive patterns are 
superimposed, creating a pattern of light and dark 
lines. 

	§ There is only one shade of green and one shade of 
red.

	§ There are no black dots. If you focus directly on 
each dot, you'll see that all of them are white.

	§ The number 26.

2.	 Turn and Talk  |  5min

Use the Evolution & Eyes Supplementary Materials. 
Use the Evolution & Eyes Student Worksheet. Use the 
Evolution & Eyes Powerpoint to project slide 4 on the 
board.

During the first two minutes of this activity, have 
the students silently and independently answer the 
open-ended question and justify their resopnse in the 
space provided.

During the next two minutes of this activity, students 
should turn and talk with their partners about why 
they think each image from the warm-up produced 
an optical illusion. Remind students of the turn and 
talk protocol provided on Slide 4 of the Evolution & 
Eyes Powerpoint. Students can use the accountable 
talk stems from the Evolution & Eyes Supplementary 
Materials to agree, disagree, or clarify what their 
group mates stated.

Take one minute to wrap up the activity by providing 
feedback to the class on what you heard from 
different pairs that met today’s learning objective and 
provide any necessary clarifications.

3.	 New Vocabulary |  5min

Use the Evolution & Eyes Student Worksheet. Use the 
Evolution & Eyes Powerpoint to project slides 5-7 on 
the board.

Have the students write down the vocabulary words 
provided on Slide 6, Slide 7, and Slide 8 of the 
Evolution & Eyes Powerpoint in the corresponding 
spaces on their Evolution & Eyes Student Worksheets. 

https://sites.google.com/view/finch-experiment/
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To check for understanding, ask the students 
the following questions after going through the 
vocabulary words:

	§ What do photoreceptors do within the eye?

	§ How are sensation and perception related? 

4.	 Think, Ink, Link |  20 min

Use Evolution & Eyes Supplementary Materials. Use 
the Evolution & Eyes Student Worksheet. Use the 
Evollution & Eyes Powerpoint to project slide 8 on the 
board.

Before the lesson, pre-arrange student desks into 
groups of five. Place a copy of each of the five 
paragraphs inside of a file folder and place a folder at 
each of the groups. 

During the first ten minutes of this activity, have the 
students divide the paragraphs among themselves. 
Students should silently and independently read 
and annotate their paragraph. After reading their 
paragraph, they should answer the corresponding 
questions on their worksheet. While students are 
completing their paragraphs, the teacher should 
be circulating and providing feedback on students’ 
responses.

During the next ten minutes of this activity, each 
student should share their responses with their group 
members. Group members who are not sharing out 
should be taking notes on what they are learning 
from their classmates in the discussion. Students can 
use the accountable talk stems from the Evolution 
& Eyes Supplementary Materials to agree, disagree, 
or clarify what their group mates stated. Circulate 
to each group to provide feedback and clarification 
as needed. By the end of the activity, every student 
should have responses for every paragraph.

5.	 Exit Ticket|  5 min

Use the Evolution & Eyes Student Worksheet. Use the 
Evolution & Eyes Powerpoint to project slide 9 on the 
board.

Using the information students learned during the 
Think, Ink, Link Protocol, have students silently and 
independently label the parts of the eyeball and 
explain their functions in the diagram. Then, answer 
the short-response question. Collect the worksheet 
at the end of the period to determine students’ 
understanding of the relationship between sensation, 
perception, and the structure of the eye in relation to 
the brain.

6.	 Reflection |  5 min

. Use the Evolution & Eyes Student Worksheet. Use 
the Evollution & Eyes Powerpoint to project slide 10 
on the board.

Have the students check the labels and functions 
of each part of the eyes. Then, have the students 
discuss their responses to the open-ended question.
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Class 2: 

1.	 Warm-Up |  5min
Use the Evolution & Eyes Student Worksheet. Use the 
Evolution & Eyes Powerpoint to project slide 11 on the 
board 

During the first five minutes of class, have the 
students silently and independently look at the six 
animal eyes provided under the warm-up section of 
their worksheets. They should guess which animal 
belongs to which eye. Then, they should explain how 
they decided what animal matched with each eye.

After five minutes of independent work time, annotate 
the learning objective with the students using the 
following questions:

	§ What is some of the science vocabulary in the 
learning objective?

	§ Circle the words and have the students work 
towards a definition of the new vocabulary in 
black.

	§ Based on the learning objective, what are we 
going to do today?

	§ Circle the verbs and underline the activities in 
green.

	§ Based on the learning objective, what are we 
going to learn about today?

	§ Underline the concepts students will be learning 
about in blue.

After annotating the learning objective, ask the 
students which animals they thought matched with 
which eye. Discuss how they decided which eye 
matched with which animal. Here are the correct 
responses for each eye:

1. Cuttlefish
2. Lion
3. Goat
4. Domestic Cat
5. Horse
6. Gecko

2.	 New Vocabulary  |  5min

Use the Evolution & Eyes Student Worksheet. Use the 
Evolution & Eyes Powerpoint to project slides 12-14 on 
the board 

Have the students write down the vocabulary words 
in the corresponding spaces on their Evolution & Eyes 
Student Worksheets.

To check for understanding, ask the students the 
following questions:

	§ What were the environmental conditions that 
determined the Kirtland Warbler’s niche?

	§ What interactions with other species determined 
the Kirtland Warbler’s niche?

	§ What is the wolf’s niche within their ecosystem? 
What factors helped you determine the wolf’s 
niche? 

	§ What is the elk’s niche within their ecosystem? 
What factors helped you determine the elk’s niche?

I
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1.	 Jigsaw Activity  |  20min

Use the Evolution & Eyes Student Worksheet. Use 
Evolution & Eyes Supplementary Materials for their 
Jigsaw groups. Use the Evolution & Eyes Powerpoint 
to project slide 15 on the board.

For the first five minutes, have the students begin 
the activity in their lettered groups (A, B, C, or D). 
Each student should first read their text silently 
and independently and respond to the text’s 
corresponding questions. 

For the next five minutes, have students discuss 
their responses with their lettered group members 
to deepen their understanding or reconsider their 
position.

Next, have the students transition to their numbered 
groups (1, 2, 3, 4, 5, 6, 7, or 8). For the next ten 
minutes, students should discuss each text with their 
group members to learn about how the structure and 
function of each organisms’ eyes are adapted to their 
niche within their ecosystem. As each organism is 
discussed, students should respond to the questions 
on their worksheet for that organism.

2.	 Create your own Eye!  |  10min

Use the Evolution & Eyes Student Worksheet. Use the 
Evolution & Eyes Powerpoint to project slide 16 on the 
board.

Using what they learned in today’s lesson, students 
should independently design their own eye for an 
organism of their creation that fits their environment. 
Students should create a name for their organism, 
describe their organism’s environment, name the 
organism’s niche within their ecosystem, name 
the significant structural characteristics of their 
organism’s eye, and explain how the structure of their 
organism’s eye is best adapted to their environment. 
They should also draw their organism’s eye to visually 

depict its unique structures.

Exit Ticket  |  5min
Use the Evolution & Eyes Powerpoint to project slide 
17 on the board. Use Evolution & Eyes Supplementary 
Materials for the RACES test-taking strategy for 
multiple-choice questions. Best practice is to have 
these materials taped to students’ desks prior to class 
for easy reference. Use Evolution & Eyes Student 
Worksheet.

For the last five minutes of class, students should 
be completing the exit ticket, which includes two 
Regents-based multiple choice questions. Remind 
students to use the RACES test-taking strategy to 
help them answer the questions correctly. Collect 
the worksheet at the end of the period to determine 
students’ understanding of the relationship between 
an organism’s niche and their physical development 
and evolution.
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Standards

CONTENT SPECIFIC CURRICULUM Living Environment Core Curriculum

•	 Performance Indicator 1.1a

•	 Performance Indicator 1.1b

NEXT GENERATION SCIENCE STANDARDS 
(NGSS)

Life Sciences

	§ LS2.A: Interdependent Relatioinships in Ecosystems

COMMON CORE STANDARDS •	 RST.11-12.1

•	 .RST.11-12.9

•	 WHST.9-12.1
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Vocabulary

Photoreceptors The cells in the retina that respond to light. These specialized cells detect 
light and convert it into signals that are sent to the brain. The human retina 
contains approximately 132 million photoreceptors.

Sensation Input about the physical world obtained by our sensory receptors. The 
physiological basis of perception. 

For vision, the input is light and the sensory receptors are photoreceptors.

Perception Perception is the process by which the brain selects, organizes, and interprets 
sensations. Perception of the same senses may vary from one person to 
another because each person’s brain interprets sensations differently based 
on that individual’s learning, memory, emotions, and expectations.

Niche Describes the role a species plays in its community, which encompasses 
both the physical and environmental conditions the species requires as 
well as the interactions the species has with other species.

Predator A biological interaction where one animal, the predator, kills and eats 
another animal, its prey. Predators are either carnivores (only eat other 
animals) or omnivores (eat both plants and other animals).

Prey An animal that is hunted or killed by another animal for food. Prey can be 
carnivores (only eat other animals), omnivores (eat both plants and other 
animals), or herbivores (eat only plants).
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