
Fifth Grade Science - Unit 1 

Unit Title: How Can We Use the Night Sky to Navigate? Duration: September - October (21 sessions) 

Stage 1: Desired Results 

Established Goals: 
5-ESS1-1. Support an argument that the apparent brightness of the sun and stars is due to their relative distances from the Earth.  [Assessment 
Boundary: Assessment is limited to relative distances, not sizes, of stars. Assessment does not include other factors that affect apparent brightness 
(such as stellar masses, age, stage).] 
 
5-ESS1-2:  Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows, day and night, and the seasonal 
appearance of some stars in the night sky.  [Clarification Statement: Examples of patterns could include the position and motion of Earth with respect 
to the sun and selected stars that are visible only in particular months.] [Assessment Boundary: Assessment does not include causes of seasons.] 
 
5-PS2-1:  Support an argument that the gravitational force exerted by Earth on objects is directed down.  [Clarification Statement: “Down” is a local 
description of the direction that points toward the center of the spherical Earth.] [Assessment Boundary: Assessment does not include mathematical 
representation of gravitational force.] 
 
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). 

● Support an argument with evidence, data, or a 
model. 

Asking Questions and Defining Problems 
Asking questions and defining problems in 3–5 builds on 
grades K–2 experiences and progresses to specifying 
qualitative relationships. 

● Define a simple design problem that can be 
solved through the development of an object, 
tool, process, or system and includes several 
criteria for success and constraints on 
materials, time, or cost. 

 
 
 
 
 
 

Disciplinary Core Ideas 
ESS1.A: The Universe and its Stars 

● The sun is a star that appears larger and 
brighter than other stars because it is closer. 
Stars range greatly in their distance from Earth. 

ESS1.B: Earth and the Solar System 
● The orbits of Earth around the sun and of the 

moon around Earth, together with the rotation 
of Earth about an axis between its North and 
South poles, cause observable patterns. These 
include day and night; daily changes in the 
length and direction of shadows; and different 
positions of the sun, moon, and stars at 
different times of the day, month, and year. 

PS2.B: Types of Interactions 
● The gravitational force of Earth acting on an 

object near Earth’s surface pulls that object 
toward the planet’s center. (5-PS2-1) 

ETS1.A: Defining and Delimiting Engineering Problems 
● Possible solutions to a problem are limited by 

available materials and resources (constraints). 
The success of a designed solution is 
determined by considering the desired features 
of a solution (criteria). Different proposals for 
solutions can be compared on the basis of how 

Cross Cutting Concepts 
Patterns 

● Similarities and differences in patterns can be 
used to sort, classify, communicate and 
analyze simple rates of change for natural 
phenomena. 

Scale, Proportion, and Quantity 
● Natural objects exist from the very small to the 

immensely large. 
Cause and Effect 

● Cause and effect relationships are routinely 
identified and used to explain change. 
(5-PS2-1) 

Influence of Science, Engineering, and Technology on 
Society and the Natural World 

● People’s needs and wants change over time, 
as do their demands for new and improved 
technologies. 

 
 

http://www.nap.edu/openbook.php?record_id=13165&page=71
http://www.nap.edu/openbook.php?record_id=13165&page=173


well each one meets the specified criteria for 
success or how well each takes the constraints 
into account. 

  

Transfer  

Transfer Goal: Students will use their learning to gather evidence and develop a model to support a hypothesis on how long distance navigation was possible 
before the use of technology 

Meaning 

Enduring Understandings:  
Students will understand: 

● Daily changes in shadow length and direction as a result of the 
spherical shape of Earth. 

● Ships disappear at the horizon as a result of the spherical shape of 
Earth. 

● The force of gravity is directed downward towards the center of a 
spherical Earth. 

● Daily observations of the night and daytime sky are explained by the 
rotation of Earth on a tilted axis and the revolution of the Earth around 
the sun. 

● Predictable patterns in the sky can be used to create solutions to 
navigational problems with particular criteria and constraints. 

Essential questions: 
● How do we know that Earth is spherical? 
● How can we explain Earth’s gravitational force? 
● How can we explain daily changes in observations of the sky? 
● How are tools and systems used to navigate? 

Acquisition of Knowledge & Skills 

Students will know: 
● Earth is spherical. 
● Shadows are different sizes and directions at different places on 

Earth. 
● Gravity is directed toward the center of Earth. 
● Distance affects the apparent size of objects. 
● Constellations follow a pattern of movement throughout the year. 
● The amount of daylight varies throughout the year at different 

locations. 
● Earth rotates on a tilted axis once every 24 hours while revolving 

around the Sun. 
● The altitude of the star Polaris is the same as the observer’s northern 

latitude location. 
● The altitude of an object in the sky is the angular distance from the 

horizon to that object. 

Students will be able to: 
● Use a model to explain why a ship disappears at the horizon. 
● Use the length and direction of shadows as evidence that the Earth is 

spherical. 
● Create a model to demonstrate that gravity is directed toward the center 

of Earth. 
● Support an argument that the Sun appears larger and brighter than other 

stars because it is closer. 
● Use a model to explain how the Sun’s pattern of motion in the sky causes 

changes in shadows.  
● Analyze the motion of constellations throughout the night to determine 

stars’ daily pattern of motion. 
● Use a model to demonstrate that the rotation of the Earth on its axis 

causes the daily pattern of motion of the Sun and the stars. 
● Develop a model to explain that constellations disappear for part of the 



● How the different elements of a navigation system must function 
together for the system to be successful. 

● There are different ways to navigate with and without the use of tools. 
 
Key terms 

- Vocabulary to Review 
- Claim, Evidence, Navigate, Sphere, Equator, Longitude, 

Gravity, Planet, Solar System, Star, Annual, Constraint, 
Criteria, Latitude, Northern Hemisphere, Southern 
Hemisphere, criteria, constraints, system 

- New Terms  
- Horizon, Perpendicular, Axis, Rotation, Constellation, Military 

Time, Polaris, Revolve, Tropic of Cancer, Tropic of Capricorn, 
Altitude, Calibrate, Plumb Line, Sextant, South Celestial Pole, 
Polynesia 

year as a result of the Earth’s revolution around the Sun. 
● Use a model to measure how much of a day will be light at a specific 

location. 
● Graph the amount of daylight on a different day of each month and 

explain that the pattern of daylight is caused by Earth’s rotation on its axis 
and revolution around the Sun. 

● Collect data on Polaris altitude and location latitude and use the pattern to 
calculate location latitude based on Polaris altitude.  

● Use tests to determine whether hand positions or sextants are a better 
means of determining latitude based on the altitude of Polaris.  

● Determine and explain how criteria and constraints can affect a solution to 
a problem. 

● Obtain information from text to use as evidence to support a claim about 
how people navigated before the use of navigational tools. 

● Develop models to show how to navigate based on the pattern of the 
Sun’s apparent daily motion.  

● Engage in an argument about the likelihood of people navigating long 
distances without instruments. 

Stage 2: Acceptable Evidence 

Students will show their learning by: 
Assessment 1 - Written Assessment (Summative Assessment) 
Use individual written responses from Lesson 13 Notebook Sheet B and corresponding grading rubric to assess student learning of unit content.  
Written Assessment Rubric (Lesson 13) 
 
Assessment 2 - STEM Notebook (Formative Assessment) 
Use a student’s STEM notebook to check for unit understanding and facilitate 1:1 discussion to assess student learning of unit content. 
Note:  Rubrics can be found after lessons to help assess student understanding. 
 
Assessment 3-  Performance During Investigations (Formative Assessment) 
Assess a student’s contributions during investigations to check for understanding. 
Assessment / Rubric for Daily Investigations 
 
Assessment 4 - Sweet Potato Mystery Parts 1-3 (Performance Task) 
Use students’ questions, investigation plan, predictions, and potential solutions to assess student learning of unit content. 
Performance Assessment Rubric Part 1 (Lesson 13) 
Performance Assessment Rubric Part 2 (Lesson 14) 
Performance Assessment Rubric Part 3 (Lesson 15) 

Stage 3: Learning Plan 

See Smithsonian Science module How Can We Use the Night Sky to Navigate? for a series of pre-assessments, learning events, skill development and progress 
monitoring of this unit. 

https://docs.google.com/document/d/1rYsLRaJ5BiNp7uYpCSdJOWXibDcks8-4I1XSSMl3grQ/edit
https://docs.google.com/document/d/1ZNalkrY6RwZV_lj_dVxdlEGO8RLM07dnQ6owTaZzPBU/edit
https://docs.google.com/document/d/1qMWm9arWmsehRsUT9ARdLaJFRRiisrLsuaApM5fvt8c/edit
https://docs.google.com/document/d/1BSSsqqCSiL8IHn4O0jC_gUjWD-uawpzTgPbnDmD20SM/edit
https://docs.google.com/document/d/1j0BTVGZpjT7vwHjdQFlK-Ya9ehHHToVOKCL0C1OP6BI/edit


 


