
Fourth Grade Science - Unit 3 

Unit Title: How Can Animals Use Their Senses to Communicate? Duration: February - March (20 sessions) 

Stage 1: Desired Results 

Established Goals: 
● 4-LS1-1: Construct an argument that plants and animals have internal and external structures that function to support survival, growth, behavior, and 

reproduction. [Clarification Statement: Examples of structures could include thorns, stems, roots, colored petals, heart, stomach, lung, brain, and skin.] 
[Assessment Boundary: Assessment is limited to macroscopic structures within plant and animal systems.] 

● 4-LS1-2: Use a model to describe that animals receive different types of information through their senses, process the information in their brain, and 
respond to the information in different ways.  [Clarification Statement: Emphasis is on systems of information transfer.] [Assessment Boundary: Assessment 
does not include the mechanisms by which the brain stores and recalls information or the mechanisms of how sensory receptors function.] 

● 4-PS4-2: Develop a model to describe that light reflecting from objects and entering the eye allows objects to be seen.  [Assessment Boundary: 
Assessment does not include knowledge of specific colors reflected and seen, the cellular mechanisms of vision, or how the retina works.] 

● 4-PS4-3: Generate and compare multiple solutions that use patterns to transfer information.  [Clarification Statement: Examples of solutions could include 
drums sending coded information through sound waves, using a grid of 1’s and 0’s representing black and white to send information about a picture, and 
using Morse code to send text.] 

● 3-5-ETS1-1: Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or 
cost. 

 
Science and Engineering Practices 

 
Engaging in Argument from Evidence 
Engaging in argument from evidence in 3–5 builds on K–2 
experiences and progresses to critiquing the scientific 
explanations or solutions proposed by peers by citing 
relevant evidence about the natural and designed world(s). 

● Construct an argument with evidence, data, 
and/or a model. 

 
Developing and Using Models 
Modeling in 3–5 builds on K–2 experiences and progresses 
to building and revising simple models and using models to 
represent events and design solutions. 

● Use a model to test interactions concerning the 
functioning of a natural system. 

● Develop a model to describe phenomena. 
 
 

Disciplinary Core Ideas 
 

LS1.A: Structure and Function 
● Plants and animals have both internal and 

external structures that serve various functions 
in growth, survival, behavior, and reproduction. 

 
LS1.D: Information Processing 

● Different sense receptors are specialized for 
particular kinds of information, which may be 
then processed by the animal’s brain. Animals 
are able to use their perceptions and memories 
to guide their actions. 

 
PS4.B: Electromagnetic Radiation 

● An object can be seen when light reflected from 
its surface enters the eyes. 

 
 

Cross Cutting Concepts 
 

Systems and System Models 
● A system can be described in terms of its 

components and their interactions. 
 
Cause and Effect 

● Cause and effect relationships are routinely 
identified. 

 

  

Transfer  

Transfer Goal: Students will use their learning to examine systems of signals used to communicate with others.  
 



Meaning 

Enduring Understandings:  
Students will understand: 

● We see objects because light reflected from the object reaches our 
eyes. 

● Animals have different internal and external eye structures to support 
different functions.  This helps animals survive.  

● Different sense receptors are specialized for taking in different kinds of 
information, which may be then processed by the animal’s brain. 

● Animals use their perceptions and memories to guide their actions. 
●  

Essential questions: 
● How do animals sense the world around them?  
● How do animals process the world around them in order to respond 

appropriately?  

Acquisition of Knowledge & Skills 

Students will know: 
● Animals need light to see objects.  
● Animal eyes come in a variety of shapes, sizes, and colors. 
● Animals have a variety of senses. 
● Animals use senses to receive information. 
● The brain processes information received by the senses. 
● Some animals have memories.  
● Animals receive information from multiple senses 
● Communication requires a sender, receiver, and signal. 
● The fiddler crab lives in coastal beaches and mudflats.  They live in 

large social groups. 
● A male fiddler crab waves. 
● Plants have structures. 
● Animals help plants by transferring pollen to other flowers. 
● Male nightingales sing at night to attract mates and during the day to 

claim territories. 
● Computers communicate information using a series of 1s and 0s. 
● Technology has advanced to help solve problems. 
● Scientists test multiple solutions that fit given criteria and constraints.  
● Fireflies communicate using flash patterns. 
● The flash pattern of fireflies varies from species to species. 
● Scientific arguments are based on evidence. 

 
 
Key terms 
Terms to Review: information, external, internal, structure, argument, claim, 
evidence, brain, nerves, nervous system, process, system, fair test, volume, 
constraints, criteria,  
 

Students will be able to: 
● Carry out an investigation by manipulating components in a system to 

determine what allows us to see objects.·  
● Analyze animal eye structures for patterns in structures that support 

similar functions. 
● Obtain, evaluate, and communicate information about animal senses and 

structures and collaboratively construct an argument for which sense an 
animal relies on most for survival. 

● Analyze optical illusions using tools and develop a model to show how 
body structures work as a system to form the images we see.  

● Analyze data from an investigation to develop a model that explains how 
songbirds can use their structures to learn to avoid distasteful insects.  

● Engage in argument from evidence to support a prediction about the type 
and timing of sensory information that would cause birds to learn the 
fastest.  

● Obtain and evaluate information from a text about the components of an 
animal communication system. 

● Plan and carry out an investigation into the components of the fiddler crab 
communication system. 

● Engage in argument from evidence about what counts as a plant-animal 
communication system. 

● Analyze and interpret data to make an argument about how urban noise 
causes nightingales to sing louder. 

● Design and test a solution to represent a picture with patterns of 1s and 
0s and short and long flashes of light for communicating visual 
information. 

● Obtain information from text to define human communication problems 
and their solutions including the relative speed of those solutions. 

● Argue from evidence to compare different designed solutions based on 



New Terms: communication, function, lens, pupil, senses, eardrum, nares, 
nostril, pinna, sense receptor, whisker, component, interaction, interpretation, 
optical illusion, instinct, learning, memory, species, warning coloration, 
message, receiver, sender, signal, variable, nectar, nectar guide, petals, 
pollen, pollinator, spines, decibel, environment, urban, code, digitized 
information, pixel, string, binary code, digital signal, semaphore, telegraph, 
bioluminescence, distinct,  

the criteria and constraints of the solution. 
● Obtain information about how fireflies use flash patterns to communicate 

and plan for a model by identifying key components and interactions. 
● Use an electric firefly model to test how differences in flash patterns affect 

their ease of identification.  
● Use data from testing with a model to develop an argument about whether 

fireflies with more distinct flash patterns are better at communicating.  
 

Stage 2: Acceptable Evidence 

Students will show their learning by: 
 
Assessment 1 - Written Assessment (Summative Assessment) 
Use individual written responses from Lesson 15 Notebook Sheet and corresponding grading rubric to assess student learning of unit content. 
 
Assessment 2 - STEM Notebook (Formative Assessment) 
Use student’s STEM notebook to check for unit understanding and facilitate 1:1 discussion to assess student learning of unit content. 
 
Assessment 3 - Firefly Flashes: parts 1- 3  (Performance Task) 
Use independent responses to Lesson 15 Activity Sheet and corresponding rubric to assess student learning of unit content.  Activity sheet to be completed as a 
group, could this be changed to be completed independently before discussion whole group. 

Stage 3: Learning Plan 

See Smithsonian Science module How Can Animals Use Their Senses to Communicate? for a series of pre-assessments, learning events, skill development and 
progress monitoring of this unit. 

 


