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Wiess Energy Hall: 9th–12th Grade Two-Phase Knowledge Hunt

Dear Educator,
Thank you for downloading the free online curriculum for the Wiess Energy Hall at the Houston Museum of Natural Science. We are delighted that you have chosen to integrate this student-led high school investigation into your instructional plans and to use the world‑renowned resources of HMNS as an extension of your classroom.
At HMNS, our mission is to provide exemplary educational experiences for all learners. By offering you a complimentary, fully editable curriculum, we hope to support rigorous, TEKS‑aligned learning that also gives students space to inquire, interpret evidence, and engage in meaningful discussion. This Two‑Phase Knowledge Hunt is designed to help your students think like geoscientists, engineers, and environmental scientists as they explore Earth processes, energy technologies, global trade, and sustainability.
How to use this guide:
· Feel free to adapt, remove, or reorder prompts and analysis tasks to best fit your course goals, time in the hall, and students’ readiness levels.
· Encourage students to work in pairs or small groups, using exhibit text panels, models, maps, interactives, and object labels as their primary sources during Phase 1.
· Use Phase 2 back in the classroom or at home to extend learning with textbooks, vetted online resources, and class discussion, turning museum observations into deeper research, writing, and argumentation.
· Museum Visitor Services and Security staff are stationed throughout the halls and are happy to help you locate specific areas or objects mentioned in the curriculum.
· For safety and a successful learning experience, please ensure that one adult chaperone accompanies every group of approximately ten students at all times.
For questions, please contact the HMNS Curriculum team at curriculum@hmns.org.
We appreciate the vital work you do every day and are honored to be part of your students’ exploration of Earth, energy, and the choices that shape our shared future. We hope you and your students enjoy your visit to Wiess Energy Hall.
[bookmark: wiess_energy_hall_high_school_tek_2ce113]
TEKS Overview – Wiess Energy Hall (Grades 9–12)
This 9th–12th grade Wiess Energy Hall Two-Phase Knowledge Hunt supports high school Science TEKS by engaging students in the study of Earth systems, energy resources, power generation, resource distribution, and sustainability. Students investigate how geologic processes create fossil fuel reserves, how scientific and engineering tools are used in exploration and production, and how energy choices connect to environmental, economic, and global systems.
Because this resource includes both Museum note-taking and classroom or at-home research, it also supports advanced scientific inquiry, evidence-based reasoning, and cross-curricular analysis. Students move beyond observation to compare energy sources, evaluate trade‑offs, analyze real-world case studies, and develop written arguments supported by exhibit evidence and outside research.
Across grades 9–12, this resource most strongly connects to TEKS strands involving:
· Earth and environmental systems – plate tectonics, sedimentary basins, fossil fuel formation, rock properties, carbon cycling, and groundwater/resource relationships.
· Physics and chemistry of energy – energy transfer, infrared radiation, seismic waves, combustion, turbines, generators, and transformations among chemical, thermal, mechanical, and electrical energy.
· Environmental systems and sustainability – evaluating resource use, environmental impacts, mitigation strategies, and future energy planning.
· Scientific research, communication, and argumentation – synthesizing information from museum exhibits, maps, models, and external sources to construct evidence-based claims and address trade‑offs or counterarguments.


Wiess Energy Hall: 9th–12th Grade Two-Phase Knowledge Hunt – Student Sheets
Work in pairs or small groups. In Phase 1 (Museum), focus on noticing, sketching, and collecting short notes. In Phase 2 (Classroom / Home), use your notes plus textbooks, the internet, and other resources to answer the analysis questions in more depth.

Phase 1 – Museum Note-Taking Prompts
Use these as quick prompts while you are in the Wiess Energy Hall. Capture key words, short phrases, and sketches—not full paragraphs.
A. Classifying Energy Resources
At any displays showing energy sources or technologies:
1. On your paper, draw a three-column table: Renewable / Nonrenewable / Alternative–Low Carbon. As you see examples (coal, wind, solar, nuclear, natural gas, hydro, etc.), jot them into your table.

B. Formation Theater – Origin of Energy
At Formation:
1. Note the name of the theory described as “a super thermal radiation of unimaginable scale.”
2. Write 2–3 bullet points showing how energy from the Sun eventually ends up in:
· fossil fuels
· moving air or water

C. Plate Tectonics – Building Basins
At Plate Tectonics:
1. Write a brief note on how the continents move over time (one or two key ideas).
2. At about 200 million years ago, note:
· How the continents are arranged
· One area that later becomes important for oil and gas

D. Trapping Structures & Layer Cake Geology
At Trapping Structures & Migration of Hydrocarbons and Layer Cake Geology:
1. List the names of three types of hydrocarbon traps.
2. Write a short note for each: what basic shape or structure does it have?
3. Complete the idea: “Heat + pressure + ? = fossil fuels from buried organic matter.”

E. Marine Microorganisms
Under Marine Microorganisms Overhead Sculptures:
1. Write one sentence on how these fossils help geoscientists (age? environment?).
2. Fill in: “Organic remains transform over time into .”
3. Sketch one microorganism and label one key feature.

F. Global Hydrocarbon Information Center
At the global map interactive:
1. List three regions with major oil fields and three with major natural gas fields.
2. Put a star next to one region you find especially important or surprising.

G. Thermal Imaging
At Thermal Imaging:
1. Record which colors on the screen represent warmer areas and which represent cooler areas.
2. Note one sentence about what type of radiation the camera detects (visible or infrared?).

H. Exploration Field Geology & Seismic Imagery
At Exploration Field Geology and Seismic Imagery:
1. Write one or two phrases about how geologists decide where to drill (what information do they combine?).
2. Note the “only way” to be certain oil or gas is in a formation.
3. At the seismic wall, write down:
· The name/type of the large bluish‑white structure
· One note about what bright spots might mean

I. Drill Bits, Reservoirs, and Geovator
At Drill Bits, Reservoir and Production, and Geovator:
1. Write how many cones are on the tri‑cone insert bit.
2. Note one visible difference between the tri‑cone bit and the Hughes dual cone bit.
3. Record the name of the most common artificial lift method and one or two words about how it helps.
4. Jot a phrase on why limestone and sandstone can be good reservoir rocks.
5. Note the difference between a reservoir rock and a cap rock in a few words.

J. Power Generation Turbine & Coal Power
At Power Generation Turbine and Coal Power:
1. In your notes, write “suck – squeeze – bang – blow” and next to each, one keyword describing what happens in that step.
2. Jot the phrase: “Electricity is the flow of through a conductor.”
3. In the coal section, list two advantages coal had historically, and two problems with coal use today.


K. Energy City
At Energy City:
1. List at least four different energy sources you see (label each fossil / renewable / alternative).
2. Circle or highlight two alternative/renewable sources you may want to use later in your analysis.

Phase 2 – Classroom / Home Analysis Tasks
Use your Museum notes plus textbooks, news articles, and other reliable sources to answer these more complex questions in full sentences and paragraphs.
1. Energy Resource Comparison
Using your Part A table and outside research:
A. Choose one renewable, one nonrenewable, and one alternative/low‑carbon resource from your notes.

B. For each resource, describe:
a. One major environmental benefit
b. One major environmental cost or risk
c. One factor that affects its availability or reliability

C. Conclude with a short paragraph: Which of the three do you think should grow the most in Texas over the next 30 years, and why?

2. Earth Processes and Fossil Fuel Formation
Using notes from Formation, Plate Tectonics, Trapping Structures, Layer Cake Geology, and Marine Microorganisms:
A. Explain how plate motion, sedimentary basins, and burial conditions work together to create locations where hydrocarbons form and accumulate.

B. Research and describe the “oil window” or “gas window”—what temperature and depth ranges favor oil vs. natural gas.

C. Relate this to one real-world basin (from your Global Hydrocarbon notes) and summarize why it is productive.


3. Technology and Risk in Exploration
Using notes from Thermal Imaging, Exploration Field Geology, Seismic Imagery, Drill Bits, and Reservoir/Production:
A. Describe how geoscientists use seismic imaging and other remote tools to decide where to drill, and how this reduces dry holes.

B. Explain two economic and two environmental reasons why reducing dry holes is important.

C. Research one real-world example (a field, region, or company) that used advanced seismic or remote sensing to improve exploration success, and summarize what changed.

4. Rock Properties, Groundwater, and Energy
Using notes from Geovator and your outside research:
A. Explain why porosity and permeability matter for both hydrocarbon reservoirs and aquifers.

B. Compare how extracting oil/gas and pumping groundwater can create similar environmental challenges (for example, subsidence, contamination).

C. Research one case where groundwater and energy development conflicted and describe what happened and how it was addressed (or not).

5. Power Generation and Efficiency
Using notes from the Power Generation Turbine and external sources:
A. Turn “suck, squeeze, bang, blow” into a clear, step‑by‑step scientific description of how a gas turbine converts chemical energy in fuel into electrical energy.
B. Explain how a generator uses movement in a magnetic field to induce an electric current.

C. Research one factor that increases power plant efficiency and one lifecycle factor that reduces total system efficiency (for example, mining, transport, or waste heat).

6. Coal, Trade‑Offs, and Transition
Using your Coal Power notes and outside research:
A. Summarize two key reasons coal was historically attractive as a fuel and two serious environmental or health problems linked to coal today.

B. Identify and explain one mitigation strategy (such as scrubbers, carbon capture, or land reclamation), including its strengths and limitations.

C. Choose a real community (in Texas, the U.S., or another country) that is deciding what to do with one or more coal plants. Describe one major economic trade‑off they face in either closing or keeping those plants.

7. Energy City and Future Mix
Using your Energy City notes plus external sources:
A. For the two alternative/renewable sources you highlighted, research:
a. An economic advantage and environmental advantage for each
b. One significant challenge or limitation for each

B. Imagine you are on a Houston-area planning team in 2050. Propose a mixed energy portfolio for the region (fossil and non‑fossil). Justify your choices using at least three criteria: reliability, cost, environmental impact, and land use.

8. Synthesis Claim (Culminating Task)
Choose one prompt and write a short, evidence‑based argument using your Museum notes plus at least two outside sources:
· “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 argument should:
1. State a clear claim.
2. Use specific evidence from at least three exhibits in Wiess Energy Hall.
3. Incorporate data or examples from your outside research.
4. Address at least one counter‑argument or trade‑off.
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