
Science: Engineering and 
Innovation 

 

Science — Engineering and Innovation in Ancient Egypt 

Subject: Science 
 Grade Level: Middle School (Grade 8) 
 Duration: 5 class periods (45 minutes each) 

Standards 

● SC.8.N.1.1 – Scientific inquiry: define a problem, conduct investigations, analyze and 
evaluate results. 
 

● SC.8.P.8.4 – Classify/compare substances based on physical properties. 
 

● SC.8.P.9.2 – Distinguish physical vs. chemical changes. 
 

● SC.8.E.5.12 – Summarize the effects of space exploration on the economy and culture 
of Florida. 
 

● SS.8.A.1.2 – Analyze charts, graphs, maps, photographs and timelines; determine 
cause and effect.  

Objectives 

● Understand how Egyptians engineered tools and systems to manage water and 
construction. 
 

● Construct and test models (shadufs, pyramids, irrigation canals, simple machines). 
 

● Analyze stability, force distribution, and mechanical advantage. 
 

● Compare tools and machines based on efficiency. 
 

● Apply physical science and engineering principles to historical innovation. 
 

● Design original inventions inspired by ancient techniques and justify scientific reasoning. 



 

Day 1: Water Engineering – The Shaduf Challenge 
Materials:  

● Wooden dowels, string, rulers 
 

● Small plastic buckets or cups 
 

● Water bins or containers 
 

● Timers, measuring cups 
 

● Clipboards for data collection 
 

● Projector or smartboard for visuals 

Hook - Desert Water Challenge (15 minutes):  

● Students are introduced to a scenario: 
 “Your village must lift water from a 20-foot well to survive. You can only use ancient 
tools. What will you design?” 

● Discuss the daily reliance on the Nile and the ingenuity behind early water engineering. 

Introduction (15 minutes): 

● Provide background on ancient Egyptian irrigation systems and the shaduf—a lever-
based device used to raise water from the Nile.  

● Show video clips from PBS LearningMedia: Engineering Egypt or National Geographic: 
Nile River. 

Direct Instruction & Demonstration (15 minutes): 

● Explain the mechanics of levers (fulcrum, load, effort) and how they apply to the shaduf. 
Introduce variables such as arm length and counterweight size. 

Hands-On Activity: Build & Test a Shaduf (30 minutes) 

● In teams, students construct a simple shaduf using provided materials. 
 

● Each group tests how much water they can lift, how high, and how fast. 
 

● Students record data on lift efficiency and make adjustments to optimize performance. 

Closure and Reflection (15 minutes) 

Class discussion: 



● What design choices made the shaduf more efficient? 
 

● How do simple machines help solve real-world problems? 
 

● Introduce the concept of mechanical advantage. 

Assessment 

Students complete an annotated diagram labeling all lever components in their design and 
explain how mechanical advantage played a role. 

 

Day 2: Pyramid Physics – Why They Last 

Materials:  

● Foam or wooden blocks (triangles, squares, pyramids) 
 

● Protractors and rulers 
 

● Force diagram templates 
 

● Images of pyramids and construction illustrations 
 

● Poster paper or whiteboards for drawing 
 

● Building materials (e.g., sugar cubes, cardboard, modeling clay) 

Hook (10 minutes): Shape Stability Test 

● Using blocks, students build towers using different shapes—triangles, squares, 
pyramids.  

● Then, they apply pressure to test stability and record which shape holds up best. 

Introduction (10 minutes): 

● Show images and theories about pyramid construction from TED-Ed: Pyramid 
Engineering and the Smithsonian Museum.  

● Discuss why the pyramid shape has endured for millennia. 

Direct Instruction (10 minutes): 

Review key scientific terms: force, gravity, load distribution, and center of mass. Introduce force 
diagrams and how pressure disperses in triangular vs. rectangular shapes. 



Hands-On Activity (45 minutes): Build & Analyze Pyramids: 

● Students build small pyramid models using different materials and design techniques. 
 

● They draw and label force diagrams showing how weight is distributed through the 
structure. 
 

● Compare pyramid shapes to other unstable structures. 

Closure and Reflection (15 minutes): 

● Discuss: Why did the pyramid shape survive natural forces? 
 

● How do geometry and materials affect architectural endurance? 
 

● What modern structures borrow from ancient design? 

Assessment: 

● Students write a brief scientific explanation answering: 
 “Why have pyramids stood the test of time?” 

● Responses must use at least 3 scientific vocabulary terms introduced in the lesson. 

 

Day 3: Irrigation Innovation – Water Flow Engineering 

Materials: 

● Aluminum foil, sand, plastic trays 
● Water pitchers or droppers 
● Rulers, timers 
● Clipboards and canal data logs 

Hook (5 min):  

● Image of Nile River farmland.  
● Ask: "How would you get water from the river to your crops without pumps?" 

Mini-Lesson (10 min):  

● Introduce canals, basins, and sluices.  
● Show diagrams of Egyptian irrigation. 

Design Lab (20 min): In teams, students sculpt canal networks in trays using foil and sand. 



Testing (5 min): Pour water and time how long it takes to reach the end. Record water loss, 
travel time. 

Reflection & Share (5 min): What made some canal systems more efficient? 

Assessment: Annotated model sketch + flow data. 

 

Day 4: Ancient Machines – Lifting Heavy Loads 

Materials: 

● Rulers, erasers (levers) 
● Inclined planes, wooden blocks 
● Pulleys and string 
● Spring scales or weights 
● Simple machine posters 

Hook (5 min):  

● Ask: "Could you lift a 2.5-ton stone with no machines?"  
● Show photo of pyramid block. 

Mini-Lesson (10 min):  

● Introduce simple machines.  
● Explain mechanical advantage using levers, ramps, and pulleys. 

Station Rotation (25 min): Students test lifting an object using each tool. Record how much 
force is needed with spring scales. 

Discussion (5 min): Which machine was most efficient and why? 

Assessment: Write an example of all machines and how to use them in the real world. 

Assessment suggestion: Exit Ticket – Which machine do you prefer to use and why? 

 

Day 5: Design Like an Egyptian – Invention Challenge 

Materials: 

● Cardboard, foil, dowels, string, glue, scissors 
● Drawing paper, colored pencils 
● Presentation rubric and peer feedback forms 



Hook (5 min): Scenario prompt: "The Pharaoh has asked YOU to design a new innovation to 
protect the kingdom. What will you build?" 

Design Lab (30 min): Students brainstorm and sketch a tool, structure, or system using 
concepts from the week (e.g., irrigation filter, lifting device, new canal). 

Prototype Build (10 min): Students build small-scale models using classroom materials. 

Presentations (10 min): Present design and explain functionality using science vocabulary. 

Wrap-Up & Reflection (5 min): "What did ancient Egyptians teach us about innovation and 
resilience?" 

Assessment: Invention model, presentation using scientific terms, peer feedback. 

 


	Science — Engineering and Innovation in Ancient Egypt
	Day 1: Water Engineering – The Shaduf Challenge
	Day 2: Pyramid Physics – Why They Last
	Day 3: Irrigation Innovation – Water Flow Engineering
	Day 4: Ancient Machines – Lifting Heavy Loads
	Day 5: Design Like an Egyptian – Invention Challenge

