Navigating the Stars: Using a Sextant

Objective: Students will be able to use a sextant to determine their latitude by measuring

the angle of a celestial body above the horizon.

Assessment:

Students will complete a practical assessment where they will use a sextant to measure

angles and calculate their latitude based on those measurements. A rubric will be used to

evaluate accuracy, understanding of the sextant's use, and the calculation process.

Key Points:

Sextant: A navigational instrument used to measure the angle between a celestial
body and the horizon.

Celestial Bodies: Objects in the sky, such as stars and planets, used for navigation.

Latitude Calculation: Understanding how to compute latitude using the measured
angle and time of the observation.

Horizon Reference: The importance of the horizon in taking accurate measurements.

Common Misconception: Students may believe that the sextant measures distance
instead of angles.

Opening:

Begin with a thought-provoking question: "How did sailors navigate the oceans
before GPS?"

Show a brief video clip of historical navigation using celestial bodies.

Discuss the importance of navigation and introduce the sextant as a key tool for
early explorers.

Introduction to New Material:

Explain how a sextant works and demonstrate its parts (arc, index arm, telescope).
Discuss the process of taking a measurement:
o Align the sextant with the celestial body.

O Read the angle from the scale.



e Introduce vocabulary: azimuth, altitude, and sextant.

e Common Misconception to Anticipate: Students might think that any angle
measurement will give them latitude. Clarify that they need to know the specific
celestial body being used.

Guided Practice:

e Set expectations: Students will work in pairs to practice using the sextant.
® Provide a step-by-step example of taking a measurement with a sextant.
e Scaffold questioning:

o Start with: "What do you see through the telescope?"

O Progress to: "How do you align the index arm?"

o End with: "What angle do you measure for latitude?"

e Monitor student performance by circulating the room, providing support as needed.

Independent Practice:

® Assign students to work in pairs to take measurements using provided sextants.

e Each pair will measure angles of at least two different celestial bodies and calculate
their latitude.

® Expect students to document their process, calculations, and any challenges faced.
Closing:

® Conduct a quick review session where students share their findings and calculations.

® Ask each pair to summarize one key thing they learned about using a sextant.
Extension Activity:

e For students who finish early, provide a challenge to research how modern
navigation differs from sextant navigation and present their findings to the class.

Homework:

® Assign a reflective writing task where students describe the process of using a
sextant, what they learned, and how they think navigation has evolved over time.



Standards Addressed:

® NGSS HS-ESS2-2: Analyze and interpret data to determine the relationships among
the various Earth systems.

® CCSS.ELA-LITERACY.RST.11-12.7: Integrate and evaluate multiple sources of
information presented in diverse formats to address a scientific question.



Here are some engaging activities to reinforce the sextant lesson:

1. Sextant Simulation Game

e Objective: Simulate using a sextant in a fun, interactive way.

® Activity: Create a large outdoor or gym space where students can use a large model
sextant (made from cardboard or other materials). Have predetermined positions for
"celestial bodies" (e.g., hula hoops or cones) at various angles. Students will take
turns measuring angles and “navigating” to different positions based on their
measurements.

2. Celestial Navigation Relay

® Objective: Collaborate and apply knowledge in a competitive format.

e Activity: Divide students into teams. Set up a relay race where each team must use a
sextant to measure angles at different stations. At each station, they must correctly
calculate their next position based on previous measurements before proceeding to
the next station.

3. Star Chart Creation

e Objective: Reinforce the concept of celestial navigation through art.

e Activity: Have students create their own star charts that include various celestial
bodies they might use for navigation. They can label the stars, constellations, and
describe how each can be used for navigation, including their coordinates.

4. Guest Speaker or Virtual Tour

® Objective: Connect real-world applications of sextants and navigation.

e Activity: Invite a guest speaker such as a maritime navigator or sailor to discuss the
importance of navigation in their work. Alternatively, organize a virtual tour of a
maritime museum or a historical ship that discusses navigation tools, including
sextants.

5. Sextant Measurement Challenge

o Objective: Apply measurement skills in a practical context.

® Activity: Set up a series of challenges where students must measure angles using a
sextant and calculate their latitude based on different celestial bodies. Include a



worksheet for them to record their measurements and calculations, encouraging
teamwork and discussion.

6. Role-Playing Historical Navigators

® Objective: Understand historical context and significance.

® Activity: Assign students roles as famous navigators (like Captain Cook or Columbus)
and have them present a short skit about how they used sextants to navigate during
their expeditions. They can include challenges they faced and how they overcame
them.

7. Create a Navigation Journal

® Objective: Foster reflection and synthesis of knowledge.

e Activity: Have students maintain a navigation journal where they document their
experiences with sextants, including drawings, calculations, and reflections on what
they learned. Encourage creativity by allowing them to include stories or
hypothetical journeys.

These activities will help students reinforce their understanding of using a sextant while
making the learning process engaging and interactive.



Sextant Simulation Game

Objective:
To provide students with a hands-on experience of using a sextant for measurements and
navigation in a fun, interactive way.

Materials Needed:
e Large model sextants (can be made from cardboard, PVC pipes, or other materials).
e Hula hoops or cones (to represent celestial bodies).
e Measuring tape or rulers (to help students understand distances).
e C(Clipboard and worksheets for recording measurements.
e Compass (optional, for orientation).
Preparation:
1. Create the Model Sextant:

o Construct a large, easy-to-handle sextant model that students can
manipulate. Ensure it has a movable arm and a clear scale for measuring
angles.

2. Set Up the Area:

o Choose an outdoor space or gymnasium. Place several hula hoops or cones at
different positions around the area to represent celestial bodies. Arrange
them at various heights to simulate different angles.

3. Orientation Stations:

O Set up stations with instructions on how to use the sextant, including the
steps for taking a measurement and how to calculate latitude.

Instructions for the Game:
1. Divide the Class into Teams:

o0 Organize students into small teams (3-4 members per team). Each team will
take turns using the sextant.

2. Explain the Rules:

O Each team will rotate through the stations where they will measure angles to
the celestial bodies using the sextant.



o Teams must take turns with the sextant, ensuring everyone gets a chance to
measure and calculate.

3. Measurement Process:

O Instruct students to use the sextant to measure the angle to a chosen
celestial body (hula hoop/cone).

o Each team member should take turns holding the sextant and recording their
angle measurements on their worksheets.

4. Calculate Latitude:

o After completing their measurements, teams will use the angles they
recorded to calculate their latitude. Provide a simple formula or guide to
assist with this calculation.

O Encourage teams to discuss their findings and results.
5. Scoring:
o Teams will earn points for:
m Accuracy of their angle measurements.
m Correct latitude calculations.
m Teamwork and collaboration.
6. Reflection:

o After all teams have completed their measurements and calculations, come
together as a class to discuss the results.

o Ask questions such as:
m  What challenges did you face while measuring?
m How did teamwork help in completing the tasks?
m  What did you learn about using a sextant?
Safety Considerations:
e Ensure that the area is safe for movement and that all materials are non-hazardous.
e Monitor students to prevent rough play or accidents while using the sextant.

Adaptations:



e For students who may struggle with measurements, pair them with a more confident
peer for support.

e Include different levels of difficulty by varying the distances of the celestial bodies or
the complexity of the calculations required.

This simulation game will engage students in a practical application of the sextant,
enhancing their understanding of navigation and measurement concepts in a collaborative
environment.



