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Dear Educator,

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. [bookmark: _Hlk175565489]Feel free to edit the questions to suit your student group.
2. The Knowledge Hunt is specifically for the Matter & Motion Hall. 
3. 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.
4. Please ensure that one chaperone is with every group of ten students at all times as they complete these activities.

[bookmark: _Hlk175565520]For TEKS information or questions, contact us at curriculum@hmns.org


Use this guide as you explore the Matter & Motion exhibit at the Houston Museum of Natural Science. Observe closely, think like a scientist, and support your answers with evidence from the exhibits.
[bookmark: scientific_inquiry_in_the_hall]Scientific Inquiry in the Hall
1. Identify one interactive or display that is clearly designed to answer a scientific question (for example, about forces, energy, or atomic structure).
· Describe the question this exhibit is helping to investigate.
· Explain what evidence or data the exhibit provides to help answer that question.
2. Choose any exhibit that includes a graph, diagram, or model.
· Explain how the representation simplifies or highlights key information.
· Describe one way this model might be misleading or limited compared to the real system.
[bookmark: the_walk_in_brain]The Walk-In Brain
3. Enter the Walk-In Brain exhibit.
· Describe how the changing lights and pathways represent electrical and chemical signaling in neurons.
· Explain how this visualization helps you understand real-time communication in the nervous system.
4. Select one specific brain region labeled in the exhibit (for example, frontal lobe, cerebellum, hippocampus).
· Summarize its primary function in your own words.
· Propose a real-world scenario (school, sports, driving, or social life) where damage to this region would noticeably affect behavior.
5. Find the content on neurotransmitters.
· Identify one neurotransmitter mentioned and describe its role in regulating behavior, mood, or movement.
· Explain how a drug or chemical that alters this neurotransmitter could change someone's behavior.
Hint: A neurotransmitter is a chemical messenger that passes signals between neurons and can affect mood, movement, or alertness. One example is to describe how increasing or blocking this chemical might make someone feel more relaxed, energized, or uncoordinated.
[bookmark: elements_and_the_periodic_table_floor]Elements and the Periodic Table Floor
6. Stand on the giant Periodic Table "dance floor". Choose two elements in the same group (column).
· Record their names, symbols, and approximate group number.
· Describe one similar physical or chemical property they share and explain how group assignment helps you predict that property.
7. Choose one element that is crucial in a modern technology (for example, smartphones, batteries, medical imaging, aerospace).
· Identify the element and its symbol.
· Explain how at least one property of this element (such as conductivity, reactivity, density, or magnetism) makes it useful in that technology.
Hint: Think of a technology you use (like a phone, battery, or medical scanner) and then look for an element in the exhibit that is used in that device. One example is to explain how a metal's conductivity, magnetism, or reactivity makes it useful in that technology.
8. Use any labels or media in the hall that connect elements to Houston industry or daily life.
· Describe one way chemistry is essential to a Houston-related system (for example, energy, petrochemicals, space exploration, transportation, or food).
· Identify at least one element that plays a key role in that system and justify your choice.
Hint: Look for parts of the exhibit that mention Houston industries such as petrochemicals, energy, space, or transportation and how they depend on specific materials. One example is to name an element (like carbon, hydrogen, or oxygen) and explain what role it plays in that system (fuel, structure, atmosphere, etc.).
[bookmark: atoms_chemistry_and_the_alchemist_83d1c5]Atoms, Chemistry, and the Alchemist's Laboratory
9. Visit the Alchemist's Laboratory area.
· Choose one historical apparatus and describe its purpose in early chemistry or alchemy.
· Compare it to a modern piece of lab equipment that serves a similar function, noting one major improvement in precision, safety, or data quality.
[bookmark: scale_of_the_universe_quarks_to_quasars]Scale of the Universe: Quarks to Quasars
10. Enter or observe the Quarks to Quasars immersive theater.
· List three objects shown in order from smallest to largest.
· Estimate, when possible, how many times larger one is than the previous (for example, "about a million times larger").
11. Focus on the visualization of a black hole or extreme gravitational field.
· Describe how light and nearby matter appear distorted in the visualization.
· Explain how this relates to the idea that gravity curves spacetime and affects the path of light.
Hint: Watch how light and nearby matter appear stretched, bent, or spiraling when they are near the black hole in the visualization. One example is to connect this distortion to the idea that strong gravity curves spacetime and changes the path that light normally travels.
12. Reflect on the scales you observed.
· Do you find the subatomic world or the cosmic scale more conceptually challenging, and why?
· Connect this to a concept from your physics or chemistry class (for example, atomic structure, nuclear reactions, orbital motion, or cosmology).
Hint: Think about which scale—tiny particles or huge galaxies—felt harder to imagine or really "picture in your head" during the show. One example is to link your answer to a class idea such as atomic models, nuclear reactions, orbital motion, or the expansion of the universe.
[bookmark: forces_motion_and_energy]Forces, Motion, and Energy
13. In the forces and energy area, identify two different forms of energy (for example, gravitational potential, kinetic, electrical, thermal, light, or sound) displayed in separate exhibits.
· For each, describe how the energy is stored or produced.
· Explain one energy transformation you can observe or infer in each exhibit.
14. Locate an exhibit involving a simple machine.
· Describe the setup and identify the input and output forces.
· Explain qualitatively how the machine changes the magnitude or direction of the force and why this does not violate conservation of energy.
15. Some exhibits involve repeated motion, oscillations, or wave-like behavior.
· Identify one such exhibit and describe the pattern you see.
· Connect this pattern to wave concepts such as frequency, amplitude, or wavelength, using correct terminology.
[bookmark: great_graphene_and_quantum_computing]Great Graphene and Quantum Computing
16. Enter the Great Graphene carbon nanotube model.
· Describe the hexagonal lattice structure you see.
· Explain how this arrangement of carbon atoms contributes to graphene's strength and/or electrical properties, using ideas from bonding or material science.
17. Consider real or potential applications of graphene.
· Identify one technology (current or future) that could benefit from graphene (for example, flexible electronics, high-speed computing, energy storage).
· Explain which specific property of graphene makes it promising for that application.
18. Observe the Quantum Computing display.
· Contrast qubits with classical bits in terms of possible states and the concept of superposition.
· Describe one way that superposition and/or entanglement could allow quantum computers to outperform classical computers on certain types of problems.
Hint: A classical bit can only be 0 or 1, but a qubit can exist in a superposition that is like "0 and 1 at the same time" until it is measured. One example is to describe how using many qubits in superposition (and possibly entangled) could let a quantum computer check many possibilities in parallel for certain problems.
[bookmark: the_houston_connection_and_system_d64a89]The Houston Connection and Systems Thinking
19. Visit The Houston Connection section.
· Choose one system highlighted there (such as petrochemical production, spaceflight, transportation networks, or climate/air quality).
· Identify at least two interacting components in that system and explain how physics and chemistry principles govern their behavior.
[bookmark: back_in_the_classroom_reflection_760014]Back in the Classroom: Reflection and Connection to Coursework
20. Choose the exhibit that most changed or deepened your understanding of a topic you have studied in high school science.
· Name the exhibit and briefly summarize the key idea you learned or saw in a new way.
· Connect this to a specific unit or concept from your physics, chemistry, biology, or astronomy class, explaining how the exhibit reinforces or challenges what you learned in class.
21. Imagine you are hired by HMNS to design the next extension of Matter & Motion.
· Propose a new exhibit focused on a high-level topic (for example, fusion energy, climate physics, nanotechnology, or artificial intelligence hardware).
· Describe one interactive component you would include and explain which scientific concept it would help visitors explore.
Hint: Choose a big modern topic (like fusion energy, climate physics, nanotechnology, or AI hardware) and think about one key science idea inside it. One example is to design an interactive where visitors change a variable (such as energy input, temperature, or particle size) and see how the system responds.
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