Math: The Mathematics of
Monuments

Mathematics: The Mathematics of Monuments
Subject: Math

Grade Level: Elementary (Grade 5)
Duration: 5 days (45 minutes each)
Standards:
e MA.5.M.1.1 — Convert measurement units within a given measurement system.

e S8.5.G.1.1 — Interpret physical features on maps and how they affect human activity.

e SC.5.N.1.1 — Define problems, plan investigations, and analyze data.

Objectives:

e Convert pyramid dimensions using standard and metric units.
e Use ratios and proportional reasoning to create scale drawings.
e Solve real-world construction problems using weight, volume, and measurement.

e Apply geometric knowledge and physical reasoning to engineering challenges.

Day 1: Geometry of Greatness — Exploring Pyramid Shapes

Materials:

e Large visuals or 3D models of pyramids (cutaway and side views)
e Sets of geometric shape cutouts: triangles, squares, trapezoids

e Compasses, protractors, rulers



e Drawing paper, colored pencils
e Whiteboard and markers
Hook (5 min):
Project an image of the Great Pyramid from a top-down and side angle. Ask students:

“What do you notice about this shape? Why might it have been used instead of a
cube or sphere?”

Discuss the strength and symbolic value of the pyramid shape in Egyptian culture and
architecture.

Mini-Lesson (10 min):
e Introduce key geometry vocabulary: vertex, apex, base, faces, edges, angles.

e Use visuals to identify different parts of a pyramid. Discuss the symmetry and how equal
triangle faces rise to a single apex.

e Demonstrate how to measure and draw precise angles using a protractor.

Activity (20 min):

e Students draw a geometric net of a square pyramid (a square base with four triangular
sides).

e Label each shape with name, length, and angle measurements.

e Encourage artistic additions (hieroglyph-inspired borders, stone textures).

e For advanced learners: challenge them to design nets for triangular pyramids or irregular

pyramid bases.
Application/Discussion (5 min):
Pose the question:
“Which 3D shape would you choose to build a monument with, and why?”

Have students write a 2—3 sentence explanation using geometry terms.

Assessment:



e Formative: Teacher checks for accuracy in drawing, labeling, and angle work.

e Summative: Completed pyramid net and written explanation.

Day 2: Monument Measurements — Math in the Making
Materials:

Graph paper

Rulers, tape measures

Visual comparing the Great Pyramid and Statue of Liberty
Calculators (optional)

Colored pencils

Soft classical music (e.g., Mozart) for a calm working environment

Hook (5 min):

e Display side-by-side images of the Great Pyramid and the Statue of Liberty.
e Ask: “Which structure looks taller to you? By how much do you think they differ in
height?” Briefly introduce the dimensions of both structures.

Measurement Conversion (20 min):

o Write the height, base width, and estimated volume of the pyramid on the board in feet.
e Walk students through converting these values to meters.

e Provide a guided worksheet with structured problems and conversion formulas.

e Circulate to support students using calculators and setting up proportion equations.

Scale Drawing (15 min):

e Review what a 1:100 scale means.
e Demonstrate drawing a scaled-down version of the pyramid on the board.
e Have students draw their own scale pyramid on graph paper using rulers.

Color + Detail (5 min): Encourage students to add Egyptian-themed borders or illustrations to
their scale drawings.

Assessment:

e Formative: Teacher checks in on conversions and drawing in progress.
e Summative: Evaluate final scale drawing for correct scale and labeling.



Day 3: Pyramid Math Mission — Spatial Problem-Solving

Materials:

Scenario/task cards with construction problems

Building blocks or interlocking cubes

Small weights or bags of rice/sand (to simulate stone blocks)
Clipboards and reflection worksheets

Tape measures and calculators

Hook (5 min):

e Ask: “If one pyramid block weighs about 2.5 tons, how many people would it take to
move one without modern machines?”
e Show a quick clip or diagram of pyramid block transport.

Math Stations (25 min):

e Station 1: Estimate volumes of various blocks (teacher provides dimensions). Use rulers
and calculators.

e Station 2: Use task cards with questions like, “If 10 people each carry 50 Ibs, how many
total pounds can they move?” Students solve and record answers.

e Station 3: Build model pyramids using blocks based on ratio instructions (e.g.,
“base:height = 3:27).

e Rotate students in groups through all stations every 8-10 minutes. Set timers.

Math Movement (10 min):

e Form student “worker chains” across the classroom.
e Use light objects to simulate stone transport.
e Reflect on teamwork and strategy.

Creative Wrap-Up (5 min):

e Each group creates a “Build Strategy Card” including their calculations and a sketch of
their mini pyramid.
e Prompt: “What helped your team the most? What would you change next time?”

Assessment:

e Formative: Use a checklist to observe collaboration and note correct math strategies.
e Summative: Review completed Build Strategy Cards and station worksheet entries for
accuracy and effort.



Day 4: Volume and Construction — How Much Stone?
Materials:

e Volume formula anchor chart: V=13xbase areaxheightV = \frac{1}3} \times \text{base
area} \times \text{height}

e Pyramid models or visuals
e Grid cubes or stackable blocks
e \Worksheets with pyramid volume scenarios
e Calculators
e Whiteboard + markers
Hook (5 min):
Display this question:

“If one pyramid block is 3 cubic feet and you need 1 million blocks, how many cubic
feet is the entire pyramid?”

Allow a few student guesses and record estimates. Connect this to the need for volume
formulas.

Mini-Lesson (10 min):
e Model how to calculate volume using the pyramid formula.

e Show how to find the base area of a square and how to plug into the full formula.

e Walk through a sample problem step-by-step on the board.

Activity (20 min):
e Distribute worksheets with 3—4 pyramid scenarios. Students calculate volume for each.
e Use grid cubes to visually estimate volume by building base layers and stacking upward.

e Early finishers calculate the number of blocks needed given a specific block volume.



Discussion & Check-In (5 min):
Ask:

“Which pyramid was the largest? What surprised you about how volume changes
with small adjustments to base or height?”

Assessment:

e Formative: Observe calculator use and logic during sample problems.

e Summative: Check worksheets for correct application of formula and logical answers.

Day 5: Pharaoh’s Budget — Economics and Engineering
Materials:

e Budget scenario cards (e.g., “You need to build a temple with 1,000 blocks...”)

e Resource tokens (paper chips or coins for gold, labor, stone, tools)

Pyramid project budget worksheets

Sample budget chart for demonstration

Lined paper or journals for justification writing
Hook (5 min):
Present a dilemma:

“Your workers are hungry, your tools are breaking, and the pyramid isn’t finished.
You only have 300 gold coins left. What do you buy?”

Let students brainstorm ideas in pairs.
Mini-Lesson (10 min):
e Show students a sample budget: labor = 10 coins/day, stone = 20/ton, tools = 5/each.

e Review the idea of trade-offs and opportunity cost.

e Model how to plan and record expenses for a balanced project.



Activity (20 min):

e In small groups or individually, students receive budget scenarios and tokens.

e They allocate funds using the budget worksheet: track what they buy, how much it costs,
and why.

e Students can draw their construction project (optional) based on purchases made.

Justification Writing (10 min):

e Students write a short paragraph titled “My Pharaoh’s Budget.”

e Prompt: “I chose to spend more on ___ because it was most important for...”

Assessment:

e Formative: Review budget choices and discussion of trade-offs during the activity.

e Summative: Collect worksheets and justification paragraphs for accuracy and
reasoning.
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