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The GPS Before GPS: Latitude, Longitude, and the Technology
of Location

Interest/Topic: Geography & Human-Environment Interaction (N Focus: Precision)

Time: 50 minutes

Materials Needed:

e World Map with clear Latitude and Longitude lines (can be printouts or digital display).

¢ One large globe or sphere (e.g., basketball, large ball) for demonstration.

Ruler or string.

"Coordinate Practice Sheet" Handout (includes blank map template and coordinate questions).
Pen/Pencil.

l. Introduction (5 minutes)
Review Previous Concepts (Bridge Language)

Educator Prompt: In our last session, we zoomed out to look at the global Natural Environment (N). We
learned that because the Earth is a sphere, every flat map projection has a major flaw: distortion. If our
world maps stretch size or warp shape, how can a ship captain or a country's leader accurately agree on
a precise, unmoving location for a trade meeting (E) or a new border (P)?

Hook: The Need for a Universal Address

Educator Prompt: Imagine trying to mail a letter to your house without a street address. It's impossible!
The entire world, despite its curves and distortions, also needs a fixed, universally understood
addressing system—a global grid that is always accurate, regardless of which map projection you are
using. This grid system is one of humanity’s most powerful forms of mathematical technology (T).

Learning Objectives (Tell Them What You'll Teach)

By the end of this lesson, you will be able to:

Define absolute location and differentiate between latitude and longitude.

Identify and locate the key reference points: the Equator (0° Latitude) and the Prime Meridian (0°
Longitude).

Use coordinate pairs (T) to determine the precise absolute location (N) of any place on Earth.
Analyze how the precision of this system influences global politics (P) and economics (E).

Success Criteria

You have successfully completed this lesson when you can accurately locate at least three coordinate
points on a map and explain, in your own words, why latitude lines are parallel and longitude lines are
not.

Il. Content Presentation & Modeling (1 Do) (10 minutes)
The Global Grid: Technology for Precision (T)

Absolute Location is defined by a single, unchanging intersection on the Earth’s grid. This grid is
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composed of imaginary lines derived from geometry.
1. Latitude (Parallels)

¢ Definition: Horizontal lines (parallels) that measure distance north or south of the Equator.

+ Reference Point: The Equator (0° Latitude), which divides the Earth into the Northern and
Southern Hemispheres.

¢ Range: 0° to 90° North (N) and 0° to 90° South (S).

2. Longitude (Meridians)

¢ Definition: Vertical lines (meridians) that measure distance east or west of the Prime Meridian.
These lines converge at the poles.

¢ Reference Point: The Prime Meridian (0° Longitude), which runs through Greenwich, England.

e Range: 0° to 180° East (E) and 0° to 180° West (W).

Modeling: The Spherical Geometry Demonstration
| take the globe/sphere. | use a ruler or string to demonstrate the difference:

1. | trace the Equator. | show that all lines of Latitude are the same distance apart, parallel to the
Equator.

2. | trace the Prime Meridian. | show that all lines of Longitude start at the North Pole and end at the
South Pole, meaning they are NOT parallel; they are furthest apart at the Equator and touch at the
poles.

Bridge Language: "The creation of this mathematical system—this technology (T)—was crucial. It
standardized location, allowing explorers and traders (E) to finally communicate accurate locations
globally, something they could never do just by describing the landscape (N)."

I1l. Guided Practice (We Do) (15 minutes)
Activity 1: The Hemisphere Game
Learners identify the four hemispheres on a blank world map template or the displayed world map.

1. Identify 0° Latitude (Equator) and draw it. Label N and S Hemispheres.

2. ldentify 0° Longitude (Prime Meridian) and draw it. Label E and W Hemispheres.

3. Educator calls out coordinates (e.g., 40° N, 10° E). Learners point to the correct hemisphere
quadrant and state the quadrant name (e.g., North-Eastern Hemisphere).

Activity 2: Locating Major Cities
Working together, learners use the provided world map with the grid clearly marked.

1. Educator calls out the location of a major city (e.g., New York City, 41° N, 74° W).

2. Learners practice tracing the lines of latitude and longitude on the map to find the approximate
intersection point.

3. Reverse Practice: Educator points to a location (e.g., a spot in the Sahara desert). Learners
collaboratively estimate the approximate coordinate pair (e.g., 20° N, 10° E).

Formative Assessment Check: The Latitude/Longitude Check
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Educator asks: "If | tell you a coordinate is 60° W, what information am | missing to find the exact spot?"
(Expected Answer: The Latitude (N or S), because 60° W covers the entire globe from pole to pole.)

IV. Independent Practice (You Do) (15 minutes)
Activity: Coordinate Hunt & Application

Learners use the "Coordinate Practice Sheet" to work through a series of location tasks and then apply
the concept to an INSPECT scenario.

1. The Hunt: Find the absolute location of two specific capital cities and write down their
coordinates.

2. The Plot: Use the blank map template to plot the following coordinate pairs accurately (e.g., A:
30°S, 60° W; B: 70° N, 15° E).

3. Application Scenario (P/E Connection):

Write a short paragraph explaining the importance of the Lat/Long system to global stability.
Prompt: The system of Latitude and Longitude (T) was historically crucial for establishing control
over the sea (N). Explain why a fishing fleet (E) or a navy (P) negotiating a sensitive border needs
to agree on coordinates down to the minute (e.g., 40° 30' N) rather than simply saying, 'Near the
coast of Country X.' How does this precision prevent political conflict?

(Expected focus: Precision prevents ambiguity; ambiguous borders lead to disputes over
resources and control, which requires political resolution.)

Differentiation

¢ Scaffolding: Provide maps with only the key lines (0°, 30°, 60°, 90°) labeled clearly in different
colors. Use a simple "N/S/E/W Compass" mnemonic reminder for identifying directions.

¢ Extension: Advanced learners research and explain the purpose and location of the International
Date Line (180° Longitude). They should consider how this line—a non-geographical, purely
political and cultural (P/C) construction—relates to the mathematical grid (T).

V. Conclusion & Recap (5 minutes)
Closure and Takeaways (Tell Them What You Taught)

Educator Question: We started our geography unit by recognizing that flat maps lie due to distortion
(L3). Today, we learned the technology (T) that makes those flawed maps useful: Latitude and
Longitude. How does this system help solve the geographical and economic challenges of global trade
that we discussed previously?

(Expected Answer: It provides absolute location, allowing for accurate navigation, communication,
resource tracking, and enforcement of political boundaries (P) and trade zones (E), regardless of map
distortion.)

Summative Assessment Check

Collect the "Coordinate Practice Sheet." Check for the correct plotting of points and clear understanding
in the application scenario of how coordinate precision impacts political and economic stability.
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Flow to Next Lesson

We now know how to locate any place on Earth precisely. But what defines that place? The most
important factor in the Natural Environment (N) that affects a civilization’s economy (E) and culture (C)
is climate. We have already seen that latitude determines distance from the Equator. Next lesson, we
will use our understanding of latitude to map out the major global climate zones and understand why

people in the far north live so differently from those near the equator, beginning our deep dive into
Human-Environment Interaction.
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