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Thank you for downloading the free online curriculum available at HMNS. We are thrilled that you include the world-renowned Houston Museum of Natural Science in your educational toolkit.
Here at HMNS, our mission has always been to provide exemplary educational opportunities for the community. Providing educators like you with a free, fully editable curriculum is just one of many ways we are fulfilling that mission.
Thank you again, and we hope you enjoy your field trip to HMNS!

How to use this guide:

1. Feel free to edit the questions to suit your student group.
2. The Knowledge Hunt is specifically for the Wiess Energy Hall. 
3. The extension questions and synthesis activity are intended to be answered post-visit.
4. Visitor services and security staff are posted around the Museum and will be happy to assist you in finding any of the locations or objects mentioned.
5. Please ensure that one chaperone is with every group of ten students at all times as they complete these activities.
[bookmark: _Hlk175565520]For high school curriculum, please contact curriculum@hmns.org












Suggested Vocabulary
energy, electromagnetic radiation, fossil fuel, hydrocarbons, sedimentary basin, reservoir, porosity, permeability, geologic time scale, plate tectonics, seismic waves, borehole, thermal energy, conduction, convection, radiation, generator, turbine, efficiency, nonrenewable, renewable, alternative energy, nuclear, geothermal, hydroelectric, carbon footprint, greenhouse gas, sustainability, trade‑off, lifecycle analysis, energy density, externality, mitigation.





















Introduction: Energy in Modern Systems
Energy is embedded in every modern system—transportation, food production, manufacturing, communication, medicine, and digital technologies. Wiess Energy Hall uses large‑scale models, animations, and interactives to show how Earth processes, human engineering, and global economics intersect to provide the energy we use each day.​
As you tour the Wiess Energy Hall, you will investigate:
· How Earth processes form and concentrate fossil fuels and other energy resources.
· How technologies locate, extract, transform, and distribute energy.
· How different energy sources compare in terms of availability, efficiency, environmental impact, and sustainability.
Part 1 – Energy Resource Classification
	Renewable
	Nonrenewable (Fossil & Nuclear)
	Alternative / Low‑Carbon

	
	
	

	
	
	

	
	
	

	
	
	


As you tour the hall, complete the chart with specific examples of energy resources you observe.
Fill in the correct term (Renewable, Nonrenewable, Alternative) for each statement:
1. ____________________ energy comes from sources that are replenished on human time scales, such as sunlight, wind, flowing water, or sustainably managed biomass.
2. ____________________ energy comes from sources that exist in fixed quantities or form so slowly that they are effectively finite on human time scales, such as coal, oil, and natural gas.
3. ____________________ energy refers to non‑fossil‑fuel options that may reduce greenhouse gas emissions or other environmental impacts, such as nuclear, solar, wind, hydroelectric, and some forms of geothermal and bioenergy.
Extension (for Environmental Systems / Environmental Sustainability): Using the chart above, choose one resource and briefly describe one major environmental benefit and one major environmental cost associated with its use.
Formation Theater – Origin of Energy and Earth Resources
At the Formation video:
1. The narration refers to “a super thermal radiation of unimaginable scale.” Identify the scientific theory that explains the origin of the universe and the initial distribution of matter and energy.​
2. Use information from the film to describe two steps that show how energy from the Sun becomes energy in fossil fuels or moving air and water.
Extension (Physics / Integrated Physics and Chemistry): Describe how energy from the Sun is transferred to Earth through electromagnetic waves. Identify the region of the spectrum that delivers most of the energy that warms Earth’s surface.​
Plate Tectonics – Building Sedimentary Basins
Visit the Plate Tectonics interactive.
1. Move the timeline slider slowly. Describe how the positions of the continents change over hundreds of millions of years, and explain how this long‑term motion contributes to the formation of sedimentary basins where hydrocarbons accumulate.​​
2. Set the display to approximately 200 million years ago. Sketch or describe the arrangement of the continents and identify one region that later becomes important for hydrocarbon resources. Explain your reasoning.​​
Extension (Earth Systems Science): Explain how convection in Earth’s mantle drives plate motion and how that motion affects the distribution of energy and mineral resources over geologic time.​
Trapping Structures and Migration of Hydrocarbons
At the Trapping Structures & Migration of Hydrocarbons exhibit:
1. List three different types of hydrocarbon traps shown or described (for example, structural traps or stratigraphic traps).​
2. For each trap type you listed, explain how rock properties such as porosity, permeability, and density differences between oil, gas, and water help create and maintain the trap.
Extension (Environmental Systems / Earth Systems): Explain how understanding trapping structures can reduce the number of “dry holes” drilled and how this can lessen environmental disturbance at the surface.
Layer Cake Geology – Heat, Pressure, and Time
At Layer Cake Geology:
1. Complete the equation:
Heat + pressure + ____________________ = fossil fuels formed from buried organic matter.​
2. Describe how burial depth and temperature affect whether organic‑rich sediment becomes coal, oil, or natural gas. Include the concept of a “window” or range of conditions where specific hydrocarbons form.
Extension (Chemistry/IPC): At the molecular level, explain how increasing temperature and pressure can change complex organic molecules into simpler hydrocarbons with higher energy density per unit mass.
Marine Microorganisms Overhead Sculptures – Fossils as Clues
Look up at the Marine Microorganisms sculptures.
1. Explain how fossils of these tiny organisms help scientists tell the age and environment of rock layers that may contain oil and gas.
2. Oil and natural gas are created when the remains of these organisms and other organic material transform chemically over time into ____________________________.​
3. Draw a simple sketch of one microorganism and label one structure that would help scientists identify it under a microscope.
Extension (Biology / Environmental Systems): Explain how the original microscopic producers in ancient oceans contributed to the long‑term carbon cycle and how burning fossil fuels today returns that stored carbon to the atmosphere.
Global Hydrocarbon Information Center – Where the Energy Is
At the Global Hydrocarbon Information Center interactive:
1. Use the map to identify three regions with major oil fields and three regions with major natural gas fields. List them below.​
2. For one region you identified, explain at least two reasons it became a major producer (geologic history, technology, infrastructure, or political/economic factors).
3. Compare one region with abundant resources to one region with high energy demand. Explain how this mismatch leads to global trade in energy and discuss one environmental or political consequence.
Extension (Environmental Systems / Environmental Sustainability): Describe one way that diversification into renewable or alternative energy sources could change global patterns of energy trade and environmental impact by 2050.
Thermal Imaging Cameras – Beyond Visible Light
At the Thermal Imaging display:
1. Step in front of the camera. What colors represent warmer areas of your body, and what colors represent cooler areas?
2. Explain how the camera detects infrared radiation and converts it into a false‑color image.​​
3. Why do geoscientists and engineers use remote sensing tools like thermal imaging and satellite data in exploration and environmental monitoring? Give two specific examples.
Extension (Physics): Relate the wavelength and frequency of infrared radiation to its energy compared with visible light, and describe one situation where infrared imaging is superior to visible‑light imaging.
Exploration Field Geology – Deciding Where to Drill
At the Exploration Field Geology video diorama:
1. Describe how geologists and geophysicists combine surface observations, rock samples, and geophysical surveys to decide where to drill.​​
2. According to the exhibit, what is the only way to be certain that oil or natural gas is present in a rock formation?​
3. Identify three careers represented in this diorama (for example, geologist, geophysicist, petroleum engineer, environmental scientist, data analyst) and briefly describe how each contributes to responsible energy development.​
Extension (CTE Energy & Natural Resources): Choose one of the careers above and list two high school courses or pathways that would help a student prepare for that career.
Seismic Imagery – Seeing Underground with Sound
At the Seismic Imagery wall:
1. Identify the large bluish‑white structure in the image and explain what type of rock it likely represents.​​
2. Describe the bright spots in the seismic image. What might these indicate about changes in rock or fluid properties?​​
3. Explain why geologists study images like this before drilling and how using seismic data can reduce both economic cost and environmental disturbance.​​
Extension (Physics / Earth Systems Science): Describe how seismic waves are generated and recorded, and how differences in wave velocity through rock layers allow computers to construct images of subsurface structures.​
Drill Bits – Engineering for Different Rocks
At the Drill Bits exhibit:
1. Locate the tri‑cone insert bit. How many roller cones does it have, and why might this design be useful in certain rock types?​
2. Compare the Hughes Simplex Dual Cone bit with the tri‑cone insert bit. Which design do you predict is more efficient or durable, and why? Use evidence from what you see.​
3. Explain how advances in drill bit design can affect the cost, safety, and environmental impact of drilling operations.
Extension (Engineering Design / Physics): Identify two forces that act on a drill bit during operation and describe a way engineers might test materials to improve performance.​
Reservoir and Production – Getting Energy to the Surface
At the Reservoir and Production display:
1. What is the most common type of artificial lift used in many oil fields?​
2. Explain how a typical artificial lift system works, using terms such as pressure, mechanical energy, and fluid flow.​​
3. Describe one environmental risk associated with producing oil and natural gas from reservoirs and one technology or practice used to reduce that risk.
Extension (Environmental Systems): Explain how the concept of sustainability applies to a region that depends heavily on nonrenewable energy resources, and suggest one policy or technology that could improve long‑term sustainability.
Geovator – Rock Types and Reservoir Quality
At the Geovator:
1. Why does limestone often make an excellent reservoir rock for oil and natural gas? Refer to its porosity and permeability.​​
2. How is sandstone formed, and how can its grain size and sorting influence its potential as a reservoir rock?​​
3. Compare reservoir rocks with cap rocks. Why are both necessary for a productive hydrocarbon accumulation?​
Extension (Earth Systems / Environmental Systems): Explain how the same rock properties that make a good hydrocarbon reservoir can also affect groundwater storage and quality.
Power Generation Turbine – From Chemical to Electrical Energy
At the Power Generation Turbine:
1. The turbine exhibit summarizes the process as “suck, squeeze, bang, blow.” Rewrite this as a scientific step‑by‑step explanation of how chemical energy in fuel becomes mechanical and then electrical energy.​​
2. Watch “How a Generator Works.” Write a short paragraph explaining how a generator converts mechanical energy into electrical energy, using key terms such as magnetic field, coil, motion, and induced current.​​
3. Electricity is the constant flow of _________________________ through a conductor.​​
Extension (Physics / IPC): Discuss one factor that can increase the efficiency of a power plant and one factor that decreases its overall efficiency when the entire fuel lifecycle is considered.
Coal Power – Benefits, Costs, and Mitigation
At the Coal Power exhibit:
1. Coal played a major role in the Industrial Revolution. List two historical advantages of coal as an energy source.​​
2. List two specific environmental or health problems associated with coal use today (for example, air pollution, greenhouse gas emissions, mining impacts, ash disposal).​
3. List at least two measures that can reduce the environmental impact of coal power (for example, scrubbers, improved efficiency, carbon capture, reclamation). Which one do you think provides the most meaningful long‑term impact, and why?​
Extension (Environmental Systems / Environmental Sustainability): Describe one economic trade‑off a community might face when deciding whether to keep, retire, or replace a coal‑fired power plant.
Energy City – Comparing Energy Options
At Energy City, observe the animated diorama of the Texas Gulf Coast.
1. List at least four different energy sources you can identify powering the city (include at least one fossil fuel and two alternative or renewable sources).​
2. Choose two alternative or renewable energy sources you observed. For each, list:
· One economic advantage
· One environmental advantage
· One challenge or limitation
3. For one of the sources above, explain how increased use of that energy option could change the city’s overall carbon footprint over the next 30 years.
Extension (Environmental Sustainability): Imagine you are part of a city planning team. Propose a mixed energy portfolio (fossil and non‑fossil) for this city and justify your choices using at least three criteria (reliability, cost, environmental impact, and land use).
Optional Synthesis Task for the Classroom – Evidence‑Based Claim
Choose one of the following prompts and write a short, evidence‑based argument using data or observations from at least three exhibits:
· “Texas can transition to a more sustainable energy system while remaining economically strong.”
· “Fossil fuels will continue to play a role in global energy systems for decades, but their dominance will decrease.”
Your response should:
1. State a clear claim.
2. Provide at least three pieces of evidence from different exhibits (for example, Formation, Plate Tectonics, Seismic Imagery, Energy City).
3. Explain your reasoning, including at least one trade‑off or limitation
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