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Science: Scientific Legacies of Ancient Egypt 
 
Subject: Science 
Grade Level: High School (Grade 10) 
Duration: 5 class periods (50 minutes each) 

Standards: 

● SC.912.N.1.1 – Scientific methods and explanations 
● SC.912.N.2.4 – Influence of societal needs on science 
● SC.912.N.2.5 – Empirical evidence and historical context 
● SC.912.N.3.1 – Development of scientific theories 
● SC.912.P.8.4 – Properties of matter 
● SC.912.P.10.15 – Work, force, and mechanical advantage 
● SC.912.L.14.6 – Structure and function of organs and organ systems 
● SC.912.L.16.10 – DNA technology and genetic analysis 
● SC.912.L.17.20 – Human impact on the environment 

 
Objectives: 

● Examine how Egyptian innovations reflect scientific principles and sustainability. 
● Use modern tools (DNA analysis, CT scans, chemical testing) to explore ancient 

remains. 
● Compare ancient medicine and anatomical knowledge with today’s practices. 
● Analyze environmental data to connect Nile flooding and climate shifts to historical 

change. 
● Explore conservation science and technology used to preserve cultural heritage. 

 

Day 1: Scientific Principles in Egyptian Technology 

Innovation Timeline Construction (15 minutes): 

● Research and plot major Egyptian technological developments across 3,000 years: 



○ 3100 BCE: Hieroglyphic writing system, papyrus production 
○ 2600 BCE: Pyramid construction techniques, precision stone cutting 
○ 2000 BCE: Advanced metallurgy, medical instruments 
○ 1500 BCE: Glass manufacturing, water clocks 
○ 300 BCE: Lighthouse of Alexandria, mechanical devices 

● Identify periods of rapid innovation vs. technological stagnation 
● Analyze environmental and political factors driving innovation: flood control needs, 

monument construction demands, trade network expansion, military pressures 
● Compare Egyptian innovation rates to contemporary civilizations 

Physics Principles Laboratory (25 minutes): 

● Station 1: Pyramid Construction Physics 
○ Test ramp systems at different angles (1:7, 1:10, 1:15) using scale models 
○ Calculate mechanical advantage and work requirements for different methods 
○ Apply force analysis to lever and pulley systems used in construction 

● Station 2: Precision Engineering Analysis 
○ Measure precision achieved in pyramid construction using surveying data 
○ Calculate tolerances: Great Pyramid base level within 2.1 cm, sides aligned to 

cardinal directions within 3 arcminutes 
○ Analyze how Egyptian tools and techniques achieved such accuracy 

● Station 3: Materials Science Investigation 
○ Test properties of Egyptian materials: limestone compressive strength, copper 

tool hardness, papyrus tensile strength 
○ Analyze relationship between material properties and architectural achievements 

● Station 4: Astronomical Engineering 
○ Model alignment of pyramids and temples with stellar positions 
○ Calculate precision of Egyptian astronomical observations using their 

monuments 

Sustainability Assessment (8 minutes): 

● Evaluate environmental impact of Egyptian technologies over millennia: 
○ Positive impacts: efficient irrigation increasing agricultural productivity, durable 

construction lasting thousands of years, renewable papyrus production 
○ Negative impacts: quarrying effects on landscape, deforestation for copper 

smelting, intensive agriculture causing soil salinization 
● Compare ancient sustainability practices to modern approaches 
● Analyze why some Egyptian technologies remained viable for millennia while others 

were abandoned 

Technology Transfer Analysis (2 minutes) 

● "How did Egyptian innovations spread to other civilizations?" 



● Trace specific examples: waterwheel technology, medical instruments, architectural 
techniques 

● Preview tomorrow's medical knowledge investigation 

Assessment: Understanding of physics principles, accuracy of calculations, analysis of 
sustainability factors 

 

Day 2: Medical Knowledge and Scientific Method 

Medical Papyri Analysis Workshop (20 minutes): 

● Examine major Egyptian medical texts using scientific evaluation criteria: 
○ Edwin Smith Papyrus (c. 1600 BCE): 48 surgical cases with rational, 

observation-based treatments 
○ Ebers Papyrus (c. 1550 BCE): 700+ medical prescriptions and treatments 
○ Kahun Papyrus (c. 1800 BCE): gynecological and veterinary medicine 

● Apply modern evidence-based medicine standards to ancient treatments: 
○ Identify treatments that align with current medical understanding 
○ Analyze treatments that were ineffective but showed logical reasoning 
○ Examine magical/religious elements vs. empirical observations 

● Compare Egyptian diagnostic methods to modern medical procedures: 
○ Systematic examination techniques, symptom documentation, treatment 

protocols 
○ Use of medical instruments: forceps, scalpels, sutures, splints 

Anatomical Knowledge Investigation (18 minutes): 

● Research how mummification contributed to Egyptian anatomical understanding: 
○ Systematic organ removal requiring detailed knowledge of human anatomy 
○ Preservation techniques based on understanding of decay processes 
○ Evidence for surgical procedures: trepanation, amputation, tumor removal 

● Compare Egyptian anatomical knowledge to contemporary understanding: 
○ Accurate knowledge: bone structure, organ location, blood circulation basics 
○ Limited understanding: nervous system function, microscopic anatomy, disease 

transmission 
● Analyze tension between religious beliefs and scientific observation: 

○ Religious requirement to preserve bodies conflicting with need for dissection 
○ Magical explanations for disease vs. natural cause observations 

Medical Innovation Analysis (10 minutes): 

● Examine Egyptian medical innovations still relevant today: 
○ Surgical techniques: cataract surgery, bone setting, wound treatment 



○ Pharmaceutical knowledge: willow bark (aspirin precursor), opium for pain relief, 
honey as antimicrobial 

○ Public health measures: hygiene practices, sanitation systems, medical training 
programs 

● Analyze methodology: systematic observation, documentation, standardized treatments 
● Compare to modern scientific method: hypothesis formation, testing, peer review 

Scientific Legacy Evaluation (2 minutes): 

● "How did Egyptian medical knowledge influence later medical traditions?" 
● Trace influences: Greek medicine via Alexandria, Islamic preservation and expansion, 

Renaissance rediscovery 
● Preview tomorrow's architectural mathematics 

Assessment: Quality of medical analysis, understanding of scientific method development, 
accuracy of knowledge evaluation 

 

Day 3: Advanced Biomedical Research Applications 

Bioarchaeological Investigation Project (25 minutes) 

● Students analyze real case studies of modern scientific analysis of Egyptian remains: 
○ Case 1: DNA analysis of Tutankhamun and royal family relationships 

■ Examine methodology: DNA extraction from ancient samples, 
contamination prevention, genetic sequencing 

■ Analyze results: family tree reconstruction, genetic disorders 
identification, population genetics insights 

○ Case 2: CT scanning and 3D reconstruction of mummies 
■ Investigate technology: non-invasive imaging, digital unwrapping, 

pathology identification 
■ Interpret findings: cause of death, health conditions, mummification 

quality assessment 
○ Case 3: Chemical analysis of mummification materials 

■ Study techniques: mass spectrometry, chromatography, isotope analysis 
■ Evaluate results: trade route identification, preservation effectiveness, 

cultural practices 
● Apply scientific method to archaeological questions: hypothesis formation, data 

collection, analysis, conclusion drawing 
● Practice reading and interpreting scientific literature from peer-reviewed journals 

Paleopathology Analysis Lab (15 minutes) 

● Examine evidence for diseases and health conditions in ancient Egypt: 



○ Infectious diseases: tuberculosis, malaria, schistosomiasis identification in 
mummy remains 

○ Nutritional disorders: evidence for dietary deficiencies, seasonal malnutrition 
○ Occupational health: repetitive stress injuries, environmental exposures 
○ Dental health: wear patterns, decay rates, dietary inference 

● Compare ancient and modern disease patterns using epidemiological data 
● Analyze relationship between social status and health outcomes in ancient Egypt 

Modern Research Ethics Discussion (8 minutes) 

● Examine ethical considerations in scientific study of ancient remains: 
○ Informed consent issues with ancient populations 
○ Cultural sensitivity and collaboration with descendant communities 
○ Scientific value vs. cultural preservation concerns 
○ International laws governing ancient remains research 

● Compare biomedical research ethics to archaeological research standards 
● Discuss how to balance scientific knowledge advancement with cultural respect 

Research Applications Assessment (2 minutes) 

● "How do modern scientific techniques change our understanding of ancient Egypt?" 
● Consider: population genetics, disease history, environmental adaptation, cultural 

practices 
● Preview tomorrow's environmental and astronomical applications 

Assessment: Scientific analysis skills, understanding of modern research methods, ethical 
reasoning quality 

 

Day 4: Environmental Science and Climate Analysis 

Paleoenvironmental Data Analysis (20 minutes): 

● Examine multiple lines of evidence for ancient Egyptian environmental conditions: 
○ Nile flood records: ancient nilometers and flood level inscriptions spanning 1,300 

years 
○ Pollen analysis: vegetation changes from lake and marsh sediment cores 
○ Isotope analysis: oxygen and carbon isotopes in shells and teeth indicating 

temperature and precipitation 
○ Archaeological evidence: settlement patterns, agricultural remains, animal bones 

● Graph and analyze data showing environmental changes over Egyptian history: 
○ Predynastic period (5000-3100 BCE): Humid period with higher rainfall 
○ Early Dynastic/Old Kingdom (3100-2181 BCE): Gradual drying trend 
○ First Intermediate Period (2181-2055 BCE): Severe drought and Nile failure 



○ Middle Kingdom (2055-1650 BCE): Climate recovery and agricultural expansion 
● Correlate environmental changes with political and cultural developments 

Climate-Culture Interaction Modeling (18 minutes): 

● Analyze specific examples of environmental influence on Egyptian civilization: 
○ Political unification: how Nile flooding patterns encouraged centralized 

government 
○ Monument construction: relationship between agricultural surplus and pyramid 

building 
○ Population movements: climate-driven migrations and cultural mixing 
○ Technological innovation: irrigation development in response to changing flood 

patterns 
● Model feedback loops between environmental conditions and human responses: 

○ Climate change → agricultural stress → political instability → technological 
innovation → environmental modification 

● Compare Egyptian environmental adaptation to other ancient civilizations 

Modern Climate Change Connections (10 minutes): 

● Compare ancient climate challenges to modern environmental issues: 
○ Water resource management: ancient irrigation vs. modern dam systems 
○ Agricultural adaptation: crop selection vs. genetic modification 
○ Population pressure: ancient carrying capacity vs. modern sustainability 

● Analyze lessons from Egyptian environmental management: 
○ Long-term planning: granary systems for drought preparation 
○ Technological solutions: irrigation efficiency improvements 
○ Social organization: community cooperation for resource management 

Environmental Legacy Assessment (2 minutes): 

● "What can Egyptian environmental history teach us about climate adaptation?" 
● Consider: resilience strategies, technological solutions, social organization importance 
● Preview tomorrow's conservation and heritage science 

Assessment: Environmental data interpretation skills, understanding of climate-culture 
interactions, modern application quality 

 

Day 5: Engineering Communication – Egyptian Blueprints and Technical 
Writing 
 
Materials: 



● High-resolution images of architectural inscriptions (e.g., Karnak Temple plans) 
 

● National Geographic: Engineering Egypt 
 

● Ruled graph paper, rulers, compasses 
 

● Sample technical drawing handouts 
 

● Templates for scientific procedure writing 
 

● Colored pencils, pencils, erasers 

Hook (5 min): 
 Project ancient engineering diagrams and ask, “How did they build with no blueprints like we 
use today?” Facilitate a short discussion on the role of visual design in ancient construction. 

Direct Instruction (10 min): 

● Introduce the concept of proto-technical documentation using temple inscriptions, 
stonecutters’ sketches, and architectural engravings. 
 

● Highlight the elements of a quality engineering drawing: scale, labeling, symbols, 
proportion, and precision. 
 

Activity 1: Decode an Ancient Blueprint (15 min): 

● Students analyze and annotate a segment of an ancient temple plan or building sketch 
(provided). 
 

● Answer guided questions: 
 

○ “What do you think this structure was used for?” 
 

○ “How does the diagram show function or scale?” 
 

○ “What measurements or features are implied?” 
 

Activity 2: Write Like an Egyptian Engineer (15 min): 

● Students choose a tool or machine from a previous lesson (e.g., shaduf, ramp system, 
embalming station). 
 



● On graph paper, they sketch their version of the device with labels and scale. 
 

● Accompanying the sketch, they write a scientific procedure describing how to build or 
use the item. 
 

Discussion & Debrief (5 min): 
 Students partner to peer-review one another’s technical instructions. Prompt them to ask: 

● “Would someone unfamiliar with this be able to replicate it?” 
 

● “What could make the diagram or writing clearer?” 
 

Assessment: 

● Formative: Completed engineering diagram and draft of procedural writing. 
● Summative: Final version submitted as a polished engineering portfolio entry. 
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