
 

6-8th Grade Science Guide 
 

Physical Science 
 

Unit 1: Matter and Its Interactions 
 

Lesson Name Adventure Description Standard Alignment  

Clinical Dietitian: Simple and 
Complex Sugar Molecules 

In this adventure, you will think 
like a clinical dietician and help 
develop a new piece of 
technology that can analyze 
athletes’ sugar intake. 

NGSS Standard:  
MS-PS1-1. Develop models to describe the atomic composition of simple molecules and extended 
Structures. 
Arizona Standard:  
6.P1U1.3 Develop and use models to represent that matter is made up of smaller particles called atoms.  
Texas Standard:  
8.5.D  Recognize that chemical formulas are used to identify substances and determine the number of atoms of each 
element in chemical formulas containing subscripts 
Minnesota Standard:  
7.2.1.1.3  Chemical Equations 
Recognize that a chemical equation describes a reaction where pure substances change to produce one or more pure 
substances whose properties are different from the original substance(s). 
Florida Standard: 
SC.8.P.8.5  Recognize that there are a finite number of elements and that their atoms combine in a multitude of ways to 
produce compounds that make up all of the living and nonliving things that we encounter. 
North Carolina Standard: 
8.P.1.1 Classify matter as elements, compounds, or mixtures based on how the atoms are packed together in 
arrangements. 

Forensic Scientist: Identifying 
Chemical Reactions 

In this adventure, you will think 
like a forensic scientist and 
analyze four unknown powders 
from a crime scene and identify 
a suspect. 

NGSS Standard:  
MS-PS1-2. Analyze and interpret data on the properties of substances before and after the substances interact to determine 
if a chemical reaction has occurred. 
Arizona Standard:  
8.P1U1.2  Obtain and evaluate information regarding how scientists identify substances based on unique physical and 
chemical properties. 
Texas Standard:  
6.5.C Identify the formation of a new substance by using the evidence of a possible chemical change such as production of 
a gas, change in temperature, production of a precipitate, or color change 
Minnesota Standards:  
8.2.1.2.1 Identify evidence of chemical changes, including color change, generation of a gas, solid formation and 
temperature change. 
8.2.1.2.2  Distinguish between chemical and physical changes in matter. 
Florida Standard: 



 

SC.8.P.9.2  Differentiate between physical changes and chemical changes. 
North Carolina Standard: 
8.P.1.3  Compare physical changes such as size, shape and state to chemical changes that are the result of a chemical 
reaction to include changes in temperature, color, formation of a gas or precipitate. 
South Carolina Standards: 
7.P.2B.1 Analyze and interpret data to describe substances using physical properties (including state, boiling/melting point, 
density, conductivity, color, hardness, and magnetic properties) and chemical properties (the ability to burn or rust). 
7.P.2B.4 Plan and conduct controlled scientific investigations to answer questions about how physical and chemical 
changes affect the properties of different substances. 

Chemist: Natural vs. Synthetic 
Materials 

In this adventure, you will think 
like a chemist and use natural 
and synthetic materials to 
create a sleeping bag to be 
used in extreme weather 
conditions. 

NGSS Standard:  
MS-PS1-3. Gather and make sense of information to describe that synthetic materials come from natural resources and 
impact society. 
North Carolina Standard: 
8.P.2.2  Explain the implications of the depletion of renewable and nonrenewable energy resources and the importance of 
conservation. 

Architect: Thermal Energy and 
Flooding  

In this adventure, you will think 
like an architect and design a 
movable flood wall to stop flood 
waters from damaging a 
building. 

NGSS Standard:  
MS-PS1-4. Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure 
substance when thermal energy is added or removed. 
Arizona Standards:  
6.P1U1.1  Analyze and interpret data to show that changes in states of matter are caused by different rates of movement of 
atoms in solids, liquids, and gases (Kinetic Theory). 
6.P1U1.2  Plan and carry out an investigation to demonstrate that variations in temperature and/or pressure affect changes 
in state of matter. 
Texas Standard: 
8.10.C  Identify the role of the oceans in the formation of weather systems such as hurricanes 
Minnesota Standard:  
6.2.1.2.3  Use the relationship between heat and the motion and arrangement of particles in solids, liquids and gases to 
explain melting, freezing, condensation and evaporation. 
8.3.2.1.3  Explain how heating of the Earth's surface and atmosphere by the sun drives convection within the atmosphere 
and hydrosphere producing winds, ocean currents and the water cycle, as well as influencing global climate. 
Florida Standard:  
SC.7.P.11.1  Recognize that adding heat to or removing heat from a system may result in a temperature change and 
possibly a change of state. 
SC.6.E.7.2  Investigate and apply how the cycling of water between the atmosphere and hydrosphere has an effect on 
weather patterns and climate. 
North Carolina Standard: 
6.P.2.2  Explain the effect of heat on the motion of atoms through a description of what happens to particles during a change 
in phase. 

Fuel Cell Engineer: Conservation 
of Mass 

In this adventure, you will think 
like a fuel cell engineer to build 
a model of a hydrogen gas 
station to fuel school buses. 

NGSS Standard:  
MS-PS1-5. Develop and use a model to describe how the total number of atoms does not change in a chemical reaction and 
thus mass is conserved. 
Arizona Standard:  
8.P1U1.1 Develop and use a model to demonstrate that atoms and molecules can be combined or rearranged in chemical 



 

reactions to form new compounds with the total number of each type of atom conserved.  
Texas Standard:  
8.5.E  investigate how evidence of chemical reactions indicates that new substances with different properties are formed 
and how that relates to the law of conservation of mass.  
Minnesota Standard:  
6.2.1.2.2  Describe how mass is conserved during a physical change in a closed system. 
Florida Standard:  
SC.8.P.9.1  Explore the Law of Conservation of Mass by demonstrating and concluding that mass is conserved when 
substances undergo physical and chemical changes. 
North Carolina Standard: 
8.P.1.4  Explain how the idea of atoms and a balanced chemical equation support the law of conservation of mass. 
South Carolina Standard: 
7.P.2B.5 Develop and use models to explain how chemical reactions are supported by the law of conservation of matter. 

Mechanical Engineer: Energy of 
Chemical Reactions 

In this adventure, you will think 
like a mechanical engineer to 
build a prototype for a cold 
pack that can be used by a 
pharmaceutical company. 

NGSS Standard:  
MS-PS1-6. Undertake a design project to construct, test, and modify a device that either releases or absorbs thermal energy 
by chemical processes. 
Arizona Standard:  
8.P4U1.3  Construct an explanation on how energy can be transferred from one energy store to another. 
Texas Standard:  
6.5.C  Identify the formation of a new substance by using the evidence of a possible chemical change such as production of 
a gas, change in temperature, production of a precipitate, or color change 
8.5.E  Investigate how evidence of chemical reactions indicates that new substances with different properties are formed 
and how that relates to the law of conservation of mass 
Minnesota Standard:  
6.2.3.2.3 Describe how heat energy is transferred in conduction, convection and radiation. 
8.2.1.2.1 Identify evidence of chemical changes, including color change, generation of a gas, solid formation and 
temperature change. 
Florida Standard:  
SC.8.P.9.3  Investigate and describe how temperature influences chemical changes. 

 
Unit 2: Force and Motion 

Lesson Name Adventure Description Standard Alignment  

Automotive Engineer: Using 
Action Reaction Forces 

In this adventure, you will think 
like an automotive engineer 
and build and test a new guard 
rail that can put out a fire if a 
car hits it. 

NGSS Standard:  
MS-PS2-1. Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding 
Objects. 
Arizona Standard:  
7.P3U1.4  Use non-algebraic mathematics and computational thinking to explain Newton’s laws of motion. 
Texas Standard: 
6.8.B  identify and describe the changes in position, direction, and speed of an object when acted upon by unbalanced 
forces 
8.6.C  Investigate and describe applications of Newton's three laws of motion such as in vehicle restraints, sports activities, 
amusement park rides, Earth's tectonic activities, and rocket launches. 



 

Minnesota Standard:  
6.2.2.2.2 Identify the forces acting on an object and describe how the sum of the forces affects the motion of the object. 
Florida Standard:  
SC.6.P.13.3 Investigate and describe that an unbalanced force acting on an object changes its speed, or direction of 
motion, or both. 
South Carolina Standard: 
8.P.2A.4 Analyze and interpret data to support claims that for every force exerted on an object there is an equal force 
exerted in the opposite direction (Newton’s Third Law of Motion). 

Propulsion Engineer: Forces 
and Motion in Space 

In this adventure, you will think 
like a propulsion engineer and 
build a prototype of a sail to 
move a spacecraft into space. 

NGSS Standard:  
MS-PS2-2. Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of the 
forces on the object and the mass of the object. 
Arizona Standard:  
7.P3U1.4  Use non-algebraic mathematics and computational thinking to explain Newton’s laws of motion. 
Texas Standard:  
6.8.B  Identify and describe the changes in position, direction, and speed of an object when acted upon by unbalanced 
forces. 
8.6.A  Demonstrate and calculate how unbalanced forces change the speed or direction of an object's motion. 
Minnesota Standard:  
6.2.2.2.1  Recognize that when the forces acting on an object are balanced, the object remains at rest or continues to move 
at a constant speed in a straight line, and that unbalanced forces cause a change in the speed or direction of the motion of 
an object. 
6.2.2.2.2 Identify the forces acting on an object and describe how the sum of the forces affects the motion of the object. 
Florida Standard:  
SC.6.P.13.3Investigate and describe that an unbalanced force acting  
on an object changes its speed, or direction of motion, or both. 
North Carolina Standard: 
7.P.1.2 Explain the effects of balanced and unbalanced forces acting on an object (including friction, gravity and magnets). 
South Carolina Standard: 
8.P.2A.1 Plan and conduct controlled scientific investigations to test how varying the amount of force or mass of an object 
affects the motion (speed and direction), shape, or orientation of an object. 
8.P.2A.2 Develop and use models to compare and predict the resulting effect of balanced and unbalanced forces on an 
object’s motion in terms of magnitude and direction. 
 

Mechanical Engineer: Magnets 
and Trains 

In this adventure, you will think 
like a mechanical engineer and 
create a maglev train. 

NGSS Standard:  
MS-PS2-3. Ask questions about data to determine the factors that affect the strength of electric and magnetic 
forces. 
Arizona Standard:  
7.P2U1.1Collect and analyze data demonstrating how electromagnetic forces can be attractive or repulsive and can vary in 
strength.  
Texas Standards:  
8.6.C Investigate and describe applications of Newton's three laws of motion such as in vehicle restraints, sports activities, 
amusement park rides, Earth's tectonic activities, and rocket launches 
Minnesota Standard:  
6.2.2.2.3 Recognize that some forces between objects act when the objects are in direct contact and others, such as 



 

magnetic,electrical and gravitational forces can act from a distance. 
Florida Standard:  
SC.6.P.13.1Investigate and describe types of forces including contact forces and forces acting at a distance, such as 
electrical, magnetic, and gravitational. 
North Carolina Standard: 
7.P.1.2  Explain the effects of balanced and unbalanced forces acting on an object (including friction, gravity and magnets). 

Astronomer: Motion of Planets, 
Moons, and Stars 

In this adventure, you will think 
like an astronomer and create 
Youtube videos to teach kids 
about how gravity affects 
different objects in space. 

NGSS Standard:  
MS-PS2-4. Construct and present arguments using evidence to support the claim that gravitational interactions are 
attractive and depend on the masses of interacting objects. 
Arizona Standards:  
6.P2U1.4  Develop and use a model to predict how forces act on objects at a distance.  
7.P2U1.2  Develop and use a model to predict how forces act on objects at a distance.  
Texas Standard:  
6.11.B  Understand that gravity is the force that governs the motion of our solar system. 
Minnesota Standards:  
6.2.2.2.3  Recognize that some forces between objects act when the objects are in direct contact and others, such as 
magnetic, electrical and gravitational forces can act from a distance. 
8.3.3.1.2  Describe how gravity and inertia keep most objects in the solar system in regular and predictable motion. 
8.3.3.1.3  Recognize that gravitational force exists between any two objects and describe how the masses of the objects 
and distance between them affect the force. 
Florida Standard:  
SC.6.P.13.2  Explore the Law of Gravity by recognizing that every object exerts gravitational force on every other object and 
that the force depends on how much mass the objects have and how far apart they are. 
North Carolina Standard: 
7.P.1.2  Explain the effects of balanced and unbalanced forces acting on an object (including friction, gravity and magnets). 
South Carolina Standard: 
8.P.2A.5 Analyze and interpret data to describe and predict the effects of forces (including gravitational and friction) on the 
speed and direction of an object. 

Research and Development 
Engineer: Using Magnets  

In this adventure, you will think 
like a research and 
development engineer and 
develop a device that uses 
magnets to solve a problem. 

NGSS Standard:  
MS-PS2-5. Conduct an investigation and evaluate the experimental design to provide evidence that fields exist between 
objects exerting forces on each other even though the objects are not in contact. 
Arizona Standards:  
6.P2U1.4  Develop and use a model to predict how forces act on objects at a distance. 
7.P2U1.2  Develop and use a model to predict how forces act on objects at a distance.  
Texas Standard:  
6.2.D  Construct tables and graphs, using repeated trials and means, to organize data and identify patterns 
Minnesota Standard:  
6.2.2.2.3  Recognize that some forces between objects act when the objects are in direct contact and others, such as 
magnetic, electrical and gravitational forces can act from a distance. 
Florida Standard:  
SC.6.P.13.1  Investigate and describe types of forces including contact forces and forces acting at a distance, such as 
electrical, magnetic, and gravitational. 
North Carolina Standard: 
7.P.1.2  Explain the effects of balanced and unbalanced forces acting on an object (including friction, gravity and magnets). 



 

South Carolina Standard: 
8.P.2A.5 Analyze and interpret data to describe and predict the effects of forces (including gravitational and friction) on the 
speed and direction of an object. 
 

 
Unit 3: Learning about Energy and Waves 

Lesson Name Adventure Description Standard Alignment  

Race Team Crew Chief: Kinetic 
Energy and Speed 

In this adventure, you will think 
like an automotive engineer 
and run a series of tests to 
improve the performance of 
NASCAR cars. 

NGSS Standards:  
MS-PS3-1. Construct and interpret graphical displays of data to describe the relationships of kinetic energy to the mass of 
an object and to the speed of an object. 
Texas Standard:  
6.8.A  Compare and contrast potential and kinetic energy. 
Minnesota Standard:  
6.2.3.2.1  Kinetic & Potential Energy 
Differentiate between kinetic and potential energy and analyze situations where kinetic energy is converted to potential 
energy and vice versa. 
North Carolina Standard: 
7.P.2.1  Explain how kinetic and potential energy contribute to the mechanical energy of an object. 

Materials Engineer: Heat 
Insulation 

In this adventure, you will think 
like a materials engineer and 
conduct an experiment to see 
how different materials 
conduct thermal energy, or 
energy from heat. 

NGSS Standards:  
MS-PS3-3. Apply scientific principles to design, construct, and test a device that either minimizes or maximizes thermal 
energy transfer, convection, and radiation. 
Arizona Standard:  
8.P4U2.5 Develop a solution to increase efficiency when transferring energy from one source to another. 
Texas Standard:  
6.9.A  Investigate methods of thermal energy transfer, including conduction, convection, and radiation 
6.9.B  Verify through investigations that thermal energy moves in a predictable pattern from warmer to cooler until all the 
substances attain the same temperature such as an ice cube melting. 
Minnesota Standard:  
6.2.3.2.3  Describe how heat energy is transferred in conduction,  
Florida Standard:  
SC.7.P.11.4  Observe and describe that heat flows in predictable ways, moving from warmer objects to cooler ones until 
they reach the same temperature. 
North Carolina Standard: 
6.P.3.1  Illustrate the transfer of heat energy from warmer objects to cooler ones using examples of conduction, radiation 
and convection and the effects that may result. 
South Carolina Standard: 
6.P.3A.6 Design and test devices that minimize or maximize heat transfer by conduction, convection, or radiation. 

Climatologist: Energy and 
Ocean Currents  

In this adventure, students will 
think like a climatologist and 
create a device that will help 
scientists track ocean 

NGSS Standards:  
MS-PS3-4. Plan an investigation to determine the relationships among the energy transferred, the type of 
matter, the mass, and the change in the average kinetic energy of the particles as measured by the 
temperature of the sample. 



 

temperature.  Arizona Standard:  
6.P1U1.2Plan and carry out an investigation to demonstrate that variations in temperature and/or pressure affect changes 
in state of matter 
Texas Standard:  
8.10.A  Recognize that the Sun provides the energy that drives convection within the atmosphere and oceans, producing 
winds 
8.10.C  Identify the role of the oceans in the formation of weather systems such as hurricanes 
Minnesota Standard:  
6.2.1.2.3 Use the relationship between heat and the motion and arrangement of particles in solids, liquids and gases to 
explain melting, freezing, condensation and evaporation. 
8.3.2.1.3  Explain how heating of the Earth's surface and atmosphere by the sun drives convection within the atmosphere 
and hydrosphere producing winds, ocean currents and the water cycle, as well as influencing global climate. 
Florida Standard:  
SC.6.E.7.2  Investigate and apply how the cycling of water between the atmosphere and hydrosphere has an effect on 
weather patterns and climate.  
SC.7.P.11.1Recognize that adding heat to or removing heat from a system may result in a temperature change and 
possibly a change of state. 
South Carolina Standard:  
6.P.3A.1 Analyze and interpret data to describe the properties and compare sources of different forms of energy. 

Urban Planner: Using Kinetic 
Energy 

In this adventure, you will think 
like an urban planner and 
create a device that can 
generate electricity for a city 
using kinetic energy. 

NGSS Standards:  
MS-PS3-5. Construct, use, and present arguments to support the claim that when the kinetic energy of an object changes, 
energy is transferred to or from the object. 
Arizona Standard:  
8.P4U1.3 Construct an explanation on how energy can be transferred from one energy store to another.  
Texas Standard:  
6.9.C  Demonstrate energy transformations such as energy in a flashlight battery changes from chemical energy to 
electrical energy to light energy. 
Minnesota Standard:  
6.2.3.2.2 Trace the changes of energy forms, including thermal, electrical, chemical, mechanical or others as energy is 
used in devices. 
Florida Standard:  
SC.7.P.11.2  Investigate and describe the transformation of energy from one form to another. 
SC.7.P.11.3  Cite evidence to explain that energy cannot be created nor destroyed, only changed from one form to 
another. 
North Carolina Standard:  
7.P.2.3  Recognize that energy can be transferred from one system to another when two objects push or pull on each other 
over a distance (work) and electrical circuits require a complete loop through which an electrical current can pass. 

Seismologist: Earthquake 
Wave Energy 

In this adventure, you will think 
like a seismologist and track 
the size of ocean waves.Then, 
you will use emojis to create a 
new universal warning system 
to warn people about 
dangerous waves caused by 

NGSS Standards:  
MS-PS4-1. Use mathematical representations to describe a simple model for waves that includes how the amplitude of a 
wave is related to the energy in a wave. 
Arizona Standard:  
8.P4U1.4  Develop and use mathematical models to explain wave characteristics and interactions.  
Texas Standard:  
6.2.D  Construct tables and graphs, using repeated trials and means, to organize data and identify patterns. 



 

earthquakes. 7.2.D  Construct tables and graphs, using repeated trials and means, to organize data and identify patterns. 
8.2.D  Construct tables and graphs, using repeated trials and means, to organize data and identify patterns. 
Minnesota Standard:  
6.2.3.1.1  Describe properties of waves, including speed, wavelength, frequency and amplitude. 
8.2.3.1.1  Explain how seismic waves transfer energy through the layers of the Earth and across its surface. 
Florida Standard:  
Coming Soon! 
North Carolina Standard:  
6.P.1.1  Compare the properties of waves to the wavelike property of energy in earthquakes, light and sound. 
South Carolina Standard:  
8.P.3A.1 Construct explanations of the relationship between matter and energy based on the characteristics of mechanical 
and light waves. 

Roller Coaster Engineer: 
Gravitational Potential Energy 

In this adventure, you will think 
like a roller coaster engineer 
and design a new ride for an 
amusement park that will be 
safe and fun. 

NGSS Standards:  
MS-PS3-2. Develop a model to describe that when the arrangement of objects interacting at a distance changes, different 
amounts of potential energy are stored in the system. 
Arizona Standard:  
6.P4U2.5  Analyze how humans use technology to store (potential) and/or use (kinetic) energy.  
Texas Standard:  
6.8.Acompare and contrast potential and kinetic energy 
Minnesota Standard:  
6.2.3.2.1 Differentiate between kinetic and potential energy and analyze situations where kinetic energy is converted to 
potential energy and vice versa. 
Florida Standard:  
SC.6.P.11.1 Explore the Law of Conservation of Energy by differentiating between potential and kinetic energy. Identify 
situations where kinetic energy is transformed into potential energy and vice versa. 
North Carolina Standard:  
7.P.2.2 Explain how energy can be transformed from one form to another (specifically potential energy and kinetic energy) 
using a model or diagram of a moving object (roller coaster, pendulum, or cars on ramps as examples). 
South Carolina Standard:  
6.P.3A.2 Develop and use models to exemplify the conservation of energy as it is transformed from kinetic to potential 
(gravitational and elastic) and vice versa. 

Acoustical Engineer: Sound 
Wave Energy 

In this adventure, you will think 
like an acoustical engineer 
and build a prototype of a 
sound-proof green room that 
can be used by musicians who 
are warming up before they 
perform. 

NGSS Standards:  
MS-PS4-2. Develop and use a model to describe that waves are reflected, absorbed, or transmitted through 
various materials. 
Arizona Standard:  
8.P4U1.4  Develop and use mathematical models to explain wave characteristics and interactions.  
Texas Standards:  
6.2.D  Construct tables and graphs, using repeated trials and means, to organize data and identify patterns. 
7.2.D  Construct tables and graphs, using repeated trials and means, to organize data and identify patterns. 
8.2.D  Construct tables and graphs, using repeated trials and means, to organize data and identify patterns. 
Minnesota Standard:  
6.2.3.1.2 Explain how the vibration of particles in air and other materials results in the transfer of energy through sound 
waves. 
Florida Standard:  



 

SC.7.P.10.3  Recognize that light waves, sound waves, and other waves move at different speeds in different materials. 
North Carolina Standard:  
6.P.1.3  Explain the relationship among the rate of vibration, the medium through which vibrations travel, sound and 
hearing. 
South Carolina Standard:  
8.P.3A.3 Analyze and interpret data to describe the behavior of waves (including refraction, reflection, transmission, and 
absorption) as they interact with various materials. 

Fiber Optic Cable Engineer: 
Sending Digital vs Analog 
Signals  

In this adventure, you will think 
like a fiber optic cable 
engineer and test a signal 
transmission in a device that 
can be used as part of space 
exploration. 

NGSS Standards:  
MS-PS4-3. Integrate qualitative scientific and technical information to support the claim that digitized signals are a more 
reliable way to encode and transmit information than analog signals. 
Minnesota Standard:  
8.1.3.3.2  Understand that scientific knowledge is always changing as new technologies and information enhance 
observations and analysis of data. 
South Carolina Standard:  
8.P.3A.6 Obtain and communicate information about how various instruments are used to extend human senses by 
transmitting and detecting waves (such as radio, television, cell phones, and wireless computer networks) to exemplify how 
technological advancements and designs meet human needs. 

 

Life Science 
 

Unit 1: Learning about Cells 
Lesson Name Adventure Description Standard Alignment  

Medical Imagery Developer: 
Examining Cells 

In this adventure, you will 
think like a medical imagery 
developer and create a 
prototype of a new device that 
can look at human cells up 
close. 

NGSS Standards:  
MS-LS1-1. Conduct an investigation to provide evidence that living things are made of cells; either one cell or many 
different numbers and types of cells. 
Arizona Standard:  
7.L1U1.8  Obtain, evaluate, and communicate information to provide evidence that all living things are made of cells, 
cells come from existing cells, and cells are the basic structural and functional unit of all living things. 
Texas Standards:  
6.12.A Understand that all organisms are composed of one or more cells. 
6.12.D  Identify the basic characteristics of organisms, including prokaryotic or eukaryotic, unicellular or multicellular, 
autotrophic or heterotrophic, and mode of reproduction, that further classify them in the currently recognized kingdoms. 
Minnesota Standard:  
7.4.1.1.1 Recognize that all cells do not look alike and that specialized cells in multicellular organisms are organized 
into tissues and organs that perform specialized functions. 
7.4.1.2.1  Recognize that cells carry out life functions, and that these functions are carried out in a similar way in all 
organisms, including animals, plants, fungi, bacteria and protists. 
Florida Standard:  
SC.6.L.14.1  Describe and identify patterns in the hierarchical organization of organisms from atoms to molecules and 
cells to tissues to organs to organ systems to organisms 



 

SC.6.L.14.2  Investigate and explain the components of the scientific theory of cells (cell theory): all organisms are 
composed of cells (single-celled or multicellular), all cells come from pre-existing cells, and cells are the basic unit of 
life. 
North Carolina Standard:  
7.L.1.3 Summarize the hierarchical organization of multicellular organisms from cells to tissues to organs to systems to 
organisms. 
South Carolina Standard:  
7.L.3A.1 Obtain and communicate information to support claims that (1) organisms are made of one or more cells, (2) 
cells are the basic unit of structure and function of organisms, and (3) cells come only from existing cells. 

Pharmaceutical Scientist: The Cell 
Membrane 

In this adventure, you will 
think like a pharmaceutical 
scientist and create a 
demonstration to show how 
the cell membrane works. 

NGSS Standards:  
MS-LS1-2. Develop and use a model to describe the function of a cell as a whole and ways parts of cells contribute to 
the function. 
Arizona Standard:  
7.L1U1.9Construct an explanation to demonstrate the relationship between major cell structures and cell functions 
(plant and animal). 
Texas Standards:  
7.12.D Differentiate between structure and function in plant and animal cell organelles, including cell membrane, cell 
wall, nucleus, cytoplasm, mitochondrion, chloroplast, and vacuole. 
7.13.B Describe and relate responses in organisms that may result from internal stimuli such as wilting in plants and 
fever or vomiting in animals that allow them to maintain balance. 
Minnesota Standard:  
7.4.1.1.1 Recognize that all cells do not look alike and that specialized cells in multicellular organisms are organized 
into tissues and organs that perform specialized functions. 
7.4.1.2.3 Use the presence of the cell wall and chloroplasts to distinguish between plant and animal. 
Florida Standard: 
6.L.14.4 Compare and contrast the structure and function of major organelles of plant and animal cells, including cell 
wall, cell membrane, nucleus, cytoplasm, chloroplasts, mitochondria, and vacuoles. 
North Carolina Standard:  
7.L.1.2 Compare the structures and functions of plant and animal cells, including major organelles (cell membrane, cell 
wall, nucleus, chloroplasts, mitochondria, and vacuoles). 
South Carolina Standard:  
7.L.3A.3 Develop and use models to explain how the relevant structures within cells (including cytoplasm, cell 
membrane, cell wall, nucleus, mitochondria, chloroplasts, lysosomes, and vacuoles) function to support the life of plant, 
animal, and bacterial cells. 

STEM Cell Researcher: Stem 
Cells 

In this adventure, you will 
think like a STEM cell 
researcher and use onion 
cells to create artificial muscle 
tissue. 

NGSS Standards:  
MS-LS1-3. Use argument supported by evidence for how the body is a system of interacting subsystems 
composed of groups of cells. 
Arizona Standard:  
7.L1U1.10  Develop and use a model to explain how cells, tissues, and organ systems maintain life (animals). 
Texas Standards:  
7.12.B  Identify the main functions of the systems of the human organism, including the circulatory, respiratory, skeletal, 
muscular, digestive, excretory, reproductive, integumentary, nervous, and endocrine systems 
7.12.C  Recognize levels of organization in plants and animals, including cells, tissues, organs, organ systems, and 
organisms 



 

Minnesota Standard:  
7.4.1.1.2 Describe how the organs in the respiratory, circulatory, digestive, nervous, skin and urinary systems interact to 
serve the needs of vertebrate organisms. 
Florida Standard:  
SC.6.L.14.5  Identify and investigate the general functions of the major systems of the human body (digestive, 
respiratory, circulatory, reproductive, excretory, immune, nervous, and musculoskeletal) and describe ways these 
systems interact with each other to maintain homeostasis. 
North Carolina Standard:  
7.L.1.4 Summarize the general functions of the major systems of the human body (digestion, respiration, reproduction, 
circulation, and excretion) and ways that these systems interact with each other to sustain life. 
South Carolina Standard:  
7.L.3B.1 Develop and use models to explain how the structural organizations within multicellular organisms function to 
serve the needs of the organism. 
7.L.3B.2 Construct explanations for how systems in the human body (including circulatory, respiratory, digestive, 
excretory, nervous, and musculoskeletal systems) work together to support the essential life functions of the body. 

 
Unit 2: Animals and the Environment 

Lesson Name Adventure Description Standard Alignment  

Endangered Species Biologist: Animal 
Behavior and Reproduction 

 
In this adventure, you will think 
like an endangered species 
biologist and develop an 
enclosure for a captive 
breeding program. 

NGSS Standards:  
MS-LS1-4. Use argument based on empirical evidence and scientific reasoning to support an explanation for how 
characteristic animal behaviors and specialized plant structures affect the probability of successful reproduction of animals 
and plants respectively. 
Arizona Standard:  
6.L2U1.13  Develop and use models to demonstrate the interdependence of organisms and their environment including 
biotic and abiotic factors 
7.L1U1.11  Construct an explanation for how organisms maintain internal stability and evaluate the effect of the external 
factors on organisms’ internal stability 
Texas Standards:  
7.10.A  Observe and describe how different environments, including microhabitats in schoolyards and biomes, support 
different varieties of organisms 
7.4.2.1.1  Populations & Communities Identify a variety of populations and communities in an ecosystem and describe the 
relationships among the populations and communities in a stable ecosystem. 
Minnesota Standard:  
7.4.4.1.1 Describe examples where selective breeding has resulted in new varieties of cultivated plants and particular traits 
in domesticated animals. 
Florida Standard:  
SC.7.L.17.3  Describe and investigate various limiting factors in the local ecosystem and their impact on native populations, 
including food, shelter, water, space, disease, parasitism, predation, and nesting sites. 
North Carolina Standard:  
6.L.1.1 Summarize the basic structures and functions of flowering plants required for survival, reproduction and defense. 
South Carolina Standard:  
6.L.4B.3 Construct explanations of how animal responses (including hibernation, migration, grouping, and courtship) to 
environmental stimuli allow them to survive and reproduce. 



 

Ecologist: Tracking Animal 
Populations  

In this adventure, you will think 
like an ecologist and develop a 
drone to collect data on 
invasive animal species. 

NGSS Standards:  
MS-LS1-6. Construct a scientific explanation based on evidence for the role of photosynthesis in the cycling of matter and 
flow of energy into and out of organisms. 
Arizona Standard:  
7.L2U1.12  Construct an explanation for how some plant cells convert light energy into food energy. 
Texas Standards:  
7.5.A  Recognize that radiant energy from the Sun is transformed into chemical energy through the process of 
photosynthesis 
Minnesota Standard:  
7.4.2.2.1 Recognize that producers use the energy from sunlight to make sugars from carbon dioxide and water through a 
process called photosynthesis. This food can be used immediately, stored for later use, or used by other organisms. 
Florida Standard:  
SC.8.L.18.1  Describe and investigate the process of photosynthesis, such as the roles of light, carbon dioxide, water and 
chlorophyll; production of food; release of oxygen. 
North Carolina Standard:  
6.L.1.2 Explain the significance of the processes of photosynthesis, respiration, and transpiration to the survival of green 
plants and other organisms. 
South Carolina Standard:  
6.L.5B.2 Analyze and interpret data to explain how the processes of photosynthesis, respiration, and transpiration work 
together to meet the needs of plants. 

Bioenergy Energy: Biofuels  In this adventure, you will think 
like a bioengineer and test 
which materials are best to 
produce biofuel. 

NGSS Standards:  
MS-LS1-7. Develop a model to describe how food is rearranged through chemical reactions forming new molecules that 
support growth and/or release energy as this matter moves through an organism. 
Arizona Standard:  
6.L2U1.14  Construct a model that shows the cycling of matter and flow of energy in ecosystems. 
Texas Standards:  
7.5.B  Diagram the flow of energy through living systems, including food chains, food webs, and energy pyramids 
Minnesota Standard:  
7.4.2.2.3  Explain that the total amount of matter in an ecosystem remains the same as it is transferred between organisms 
and their physical environment, even though its form and location change. 
Florida Standard:  
SC.6.L.14.3  Recognize and explore how cells of all organisms undergo similar processes to maintain homeostasis, 
including extracting energy from food, getting rid of waste, and reproducing. 
SC.8.L.18.2  Describe and investigate how cellular respiration breaks down food to provide energy and releases carbon 
dioxide. 
North Carolina Standard:  
8.L.5.1 Summarize how food provides the energy and the molecules required for building materials, growth and survival of 
all organisms (to include plants). 
South Carolina Standard:  
6.L.4A.1 Obtain and communicate information to support claims that living organisms (1) obtain and use resources for 
energy, (2) respond to stimuli, (3) reproduce, and (4) grow and develop. 

 
 
 



 
Unit 3: Ecosystems  

Lesson Name Adventure Description Standard Alignment  

Population Biologist: Changes in an 
Ecosystem  

In this adventure, you will think 
like a population biologist and 
study the reasons behind 
population decline in tropical 
ecosystems. 

NGSS Standards:  
MS-LS2-4. Construct an argument supported by empirical evidence that changes to physical or biological components of an 
ecosystem affect populations. 
Arizona Standard:  
6.L2U1.13  Develop and use models to demonstrate the interdependence of organisms and their environment including 
biotic and abiotic factors. 
6.L2U3.11  Use evidence to construct an argument regarding the impact of human activities on the environment and how 
they positively and negatively affect the competition for energy and resources in ecosystems. 
Texas Standards:  
7.10.C  Observe, record, and describe the role of ecological succession such as in a microhabitat of a garden with weeds. 
Minnesota Standard:  
7.4.2.1.3 Explain how the number of populations an ecosystem can support depends on the biotic resources available as 
well as abiotic factors such as amount of light and water, temperature range and soil composition. 
7.4.4.1.2  Humans Changing Ecosystems Describe ways that human activities can change the populations and communities 
in an ecosystem. 
Florida Standard:  
SC.7.L.17.3  Describe and investigate various limiting factors in the local ecosystem and their impact on native populations, 
including food, shelter, water, space, disease, parasitism, predation, and nesting sites. 
South Carolina Standard:  
7.EC.5B.3 Analyze and interpret data to predict how changes in the number of organisms of one species affects the balance 
of an ecosystem. 
7.EC.5B.4 Define problems caused by the introduction of a new species in an environment and design devices or solutions 
to minimize the impact(s) to the balance of an ecosystem. 

Environmental Toxicologist: 
Biodiversity and Pollution 

In this adventure, you will think 
like an environmental 
toxicologist and test pH values 
of water samples to pinpoint 
the source of pollution and 
determine the effect on 
biodiversity. 

NGSS Standard:  
MS-LS2-5. Evaluate competing design solutions for maintaining biodiversity and ecosystem services. 
Arizona Standard:  
6.L2U1.13  Develop and use models to demonstrate the interdependence of organisms and their environment including 
biotic and abiotic factors. 
6.L2U3.11  Use evidence to construct an argument regarding the impact of human activities on the environment and how 
they positively and negatively affect the competition for energy and resources in ecosystems. 
Texas Standard: 
7.10.C  Observe, record, and describe the role of ecological succession such as in a microhabitat of a garden with weeds. 
Minnesota Standard:  
7.4.2.1.3 Explain how the number of populations an ecosystem can support depends on the biotic resources available as 
well as abiotic factors such as amount of light and water, temperature range and soil composition. 
7.4.4.1.2 Describe ways that human activities can change the populations and communities in an ecosystem. 
Florida Standard:  
SC.7.L.17.3  Describe and investigate various limiting factors in the local ecosystem and their impact on native populations, 
including food, shelter, water, space, disease, parasitism, predation, and nesting sites. 
South Carolina Standard:  
8.E.6B.2 Obtain and communicate information to support claims that natural and human-made factors can contribute to the 
extinction of species. 



 

Fire Ecologist: Cycling of Matter and 
Energy Flow 

In this adventure, you will think 
like a fire ecologist and create 
a model to test different 
methods of protecting a home 
from a forest fire. 

NGSS Standard:  
MS-LS2-3. Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an 
ecosystem. 
Arizona Standard:  
6.L2U1.14  Construct a model that shows the cycling of matter and flow of energy in ecosystems. 
Texas Standard: 
7.5.B  Diagram the flow of energy through living systems, including food chains, food webs, and energy pyramids 
Minnesota Standard:  
7.4.2.2.3  Explain that the total amount of matter in an ecosystem remains the same as it is transferred between organisms 
and their physical environment, even though its form and location change. 
Florida Standard:  
SC.8.L.18.3  Construct a scientific model of the carbon cycle to show how matter and energy are continuously transferred 
within and between organisms and their physical environment. 
North Carolina Standard:  
6.L.2.1 Summarize how energy derived from the sun is used by plants to produce sugars (photosynthesis) and is transferred 
within food chains and food webs (terrestrial and aquatic) from producers to consumers to decomposers. 
8.L.3.3 Explain how the flow of energy within food webs is interconnected with the cycling of matter (including water, 
nitrogen, carbon dioxide and oxygen). 
South Carolina Standard:  
7.EC.5B.2 Develop and use models (food webs and energy pyramids) to exemplify how the transfer of energy in an 
ecosystem supports the concept that energy is conserved. 

 
Unit 4: Introduction to Genetics 

Lesson Name Adventure Description Standard Alignment  

Genetic Engineer: Gene Editing In this adventure, you will think 
like a genetic engineer and 
search genomes to make a 
plant more resistant to disease.  

NGSS Standard:  
MS-LS3-1. Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may 
affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the organism. 
Arizona Standard:  
8.L3U1.9  Construct an explanation of how genetic variations occur in offspring through the inheritance of traits or through 
mutations.  
Texas Standard: 
7.14.C  Recognize that inherited traits of individuals are governed in the genetic material found in the genes within 
chromosomes in the nucleus. 
Minnesota Standard:  
7.4.3.1.1  Recognize that cells contain genes and that each gene carries a single unit of information that either alone, or with 
other genes, determines the inherited traits of an organism. 
Florida Standard:  
SC.7.L.16.1  Understand and explain that every organism requires a set of instructions that specifies its traits, that this 
hereditary information (DNA) contains genes located in the chromosomes of each cell, and that heredity is the passage of 
these instructions from one generation to another 
North Carolina Standard:  
8.L.4.2 Explain the relationship between genetic variation and an organism’s ability to adapt to its environment. 
South Carolina Standard:  



 

7.L.4A.1 Obtain and communicate information about the relationship between genes and chromosomes to construct 
explanations of their relationship to inherited characteristics. 
7.L.4A.5 Construct scientific arguments using evidence to support claims for how changes in genes (mutations) may have 
beneficial, harmful, or neutral effects on organisms. 

Mobile App Developer: Asexual and 
Sexual Reproduction 

In this adventure, students will 
think like a mobile app 
developer and create an app to 
teach kids about genetics. 

NGSS Standard:  
MS-LS3-2. Develop and use a model to describe why asexual reproduction results in offspring with identical genetic 
information and sexual reproduction results in offspring with genetic variation. 
Arizona Standard:  
8.L3U1.9  Construct an explanation of how genetic variations occur in offspring through the inheritance of traits or through 
mutations.  
Texas Standard: 
7.14.A  Define heredity as the passage of genetic instructions from one generation to the next generation. 
7.14.B  Compare the results of uniform or diverse offspring from asexual or sexual reproduction. 
Minnesota Standard:  
7.4.3.1.2   Recognize that in asexually reproducing organisms all the genes come from a single parent, and that in sexually 
reproducing organisms about half of the genes come from each parent. 
7.4.3.1.3  Distinguish between characteristics of organisms that are inherited and those acquired through environmental 
influences. 
Florida Standard:  
SC.7.L.16.3  Compare and contrast the general processes of sexual reproduction requiring meiosis and asexual 
reproduction requiring mitosis. 
North Carolina Standard:  
7.L.2.1  Explain why offspring that result from sexual reproduction (fertilization and meiosis) have greater variation than 
offspring that result from asexual reproduction (budding and mitosis). 
South Carolina Standard:  
7.L.4A.2 Construct explanations for how genetic information is transferred from parent to offspring in organisms that 
reproduce sexually. 

Livestock Nutritionist: Environmental 
and Genetic Factors 

In this adventure, you will think 
like a livestock nutritionist and 
design a device to test the 
digestibility of a feed ration for 
livestock. 

NGSS Standard:  
MS-LS1-5. Construct a scientific explanation based on evidence for how environmental and genetic factors influence the 
growth of organisms. 
Arizona Standard:  
7.L1U1.11  Construct an explanation for how organisms maintain internal stability and evaluate the effect of the external 
factors on organisms’ internal stability 
8.L3U1.9  Construct an explanation of how genetic variations occur in offspring through the inheritance of traits or through 
mutations.  
Texas Standard:  
7.11.B  Explain variation within a population or species by comparing external features, behaviors, or physiology of 
organisms that enhance their survival such as migration, hibernation, or storage of food in a bulb. 
Minnesota Standard:  
7.4.2.2.3 Explain that the total amount of matter in an ecosystem remains the same as it is transferred between organisms 
and their physical environment, even though its form and location change. 
Florida Standard:  
SC.7.L.17.3  Describe and investigate various limiting factors in the local ecosystem and their impact on native populations, 
including food, shelter, water, space, disease, parasitism,predation, and nesting sites. 



 

North Carolina Standard:  
7.L.2.3 Explain the impact of the environment and lifestyle choices on biological inheritance (to include common genetic 
diseases) and survival. 
South Carolina Standard:  
6.L.4A.1 Obtain and communicate information to support claims that living organisms (1) obtain and use resources for 
energy, (2) respond to stimuli, (3) reproduce, and (4) grow and develop. 

Agriculturalist: Artificial Selection and 
Hybridization 

In this activity, students will 
think like an agriculturalist and 
create an ad for a new hybrid 
crop that can best survive in a 
specific climate. 

NGSS Standard:  
MS-LS4-5. Gather and synthesize information about the technologies that have changed the way humans influence the 
inheritance of desired traits in organisms. 
Arizona Standard:  
8.L3U3.10  Communicate how advancements in technology have furthered the field of genetic research and use evidence to 
support an argument about the positive and negative effects of genetic research on human lives.  
7.4.4.1.1  Selective Breeding Describe examples where selective breeding has resulted in new varieties of cultivated plants 
and particular traits in domesticated animals. 
7.4.4.1.2  Humans Changing Ecosystems Describe ways that human activities can change the populations and communities 
in an ecosystem. 
Florida Standard:  
SC.7.L.16.4  Recognize and explore the impact of biotechnology (cloning, genetic engineering, artificial selection) on the 
individual, society and the environment. 
South Carolina Standard:  
7.L.4A.6 Construct scientific arguments using evidence to support claims concerning the advantages and disadvantages of 
the use of technology (such as selective breeding, genetic engineering, or biomedical research) in influencing the transfer of 
genetic information. 

Ecotourism Director: Genetic Variations  In this adventure, you will think 
like an ecotourism director and 
create an ecotour for visitors to 
learn about wildlife at a park. 

NGSS Standard:  
MS-LS4-4. Construct an explanation based on evidence that describes how genetic variations of traits in a population 
increase some individuals’ probability of surviving and reproducing in a specific environment. 
Arizona Standard:  
6.L2U3.12  Engage in argument from evidence to support a claim about the factors that cause species to change and how 
humans can impact those factors.  
8.L4U1.11  Develop and use a model to explain how natural selection may lead to increases and decreases of specific traits 
in populations over time. 
Texas Standard:  
8.11.B  Explore how short- and long-term environmental changes affect organisms and traits in subsequent populations. 
Minnesota Standard: 
7.4.3.2.3 Recognize that variation exists in every population and describe how a variation can help or hinder an organism's 
ability to survive. 
7.4.3.2.4 Recognize that extinction is a common event and it can occur when the environment changes and a population's 
ability to adapt is insufficient to allow its survival. 
Florida Standard:  
SC.7.L.15.3  Explore the scientific theory of evolution by relating how the inability of a species to adapt within a changing 
environment may contribute to the extinction of that species. 
North Carolina Standard:  
8.L.4.2 Explain the relationship between genetic variation and an organism’s ability to adapt to its environment. 
South Carolina Standard:  



 

6.L.4B.2 Obtain and communicate information to explain how the structural adaptations and processes of animals allow for 
defense, movement, or resource obtainment. 
8.E.6B.1 Construct explanations for how biological adaptations and genetic variations of traits in a population enhance the 
probability of survival in a particular environment. 

 
Unit 5: How Organisms Change Over Time  

Lesson Name Adventure Description Standard Alignment  

Paleo Biologist: Fossils In this activity, students will 
think like paleo biologist and 
create a replica of a fossil that 
will be used in a children’s 
museum exhibit. 

NGSS Standard:  
MS-LS4-1. Analyze and interpret data for patterns in the fossil record that document the existence, diversity, extinction, and 
change of life forms throughout the history of life on Earth under the assumption that natural laws operate today as in the 
past. 
Arizona Standard:  
8.L4U1.11 Develop and use a model to explain how natural selection may lead to increases and decreases of specific traits 
in populations over time. 
8.L4U1.12  Gather and communicate evidence on how the process of natural selection provides an explanation of how new 
species can evolve. 
Texas Standard:  
7.11.C  Identify some changes in genetic traits that have occurred over several generations through natural selection and 
selective breeding such as the Galapagos Medium Ground Finch (Geospiza fortis) or domestic animals and hybrid plants. 
Minnesota Standard: 
7.4.3.2.1 Explain how the fossil record documents the appearance, diversification and extinction of many life forms.  
Florida Standard:  
SC.7.L.15.1 Recognize that fossil evidence is consistent with the scientific theory of evolution that living things evolved from 
earlier species. 
North Carolina Standard:  
8.L.4.1 Summarize the use of evidence drawn from geology, fossils, and comparative anatomy to form the basis for 
biological classification systems and the theory of evolution. 
South Carolina Standard:  
8.E.6A.4 Construct and analyze scientific arguments to support claims that different types of fossils provide evidence of (1) 
the diversity of life that has been present on Earth, (2) relationships between past and existing life forms, and (3) 
environmental changes that have occurred during Earth’s history. 

Vertebrate Zoologist: Comparative 
Anatomy  

In this adventure, you will think 
like a vertebrate zoologist and 
create a social media plan to 
teach others about vertebrate 
animals. 

NGSS Standard:  
MS-LS4-2. Apply scientific ideas to construct an explanation for the anatomical similarities and differences among modern 
organisms and between modern and fossil organisms to infer evolutionary relationships. 
Arizona Standard:  
8.L4U1.12  Gather and communicate evidence on how the process of natural selection provides an explanation of how new 
species can evolve. 
Texas Standard:  
7.11.C  Identify some changes in genetic traits that have occurred over several generations through natural selection and 
selective breeding such as the Galapagos Medium Ground Finch (Geospiza fortis) or domestic animals and hybrid plants. 
Minnesota Standard: 
7.4.3.2.2 Use internal and external anatomical structures to compare and infer relationships between living organisms as well 



 

as those in the fossil record. 
Florida Standard:  
SC.7.L.15.2  Explore the scientific theory of evolution by recognizing and explaining ways in which genetic variation and 
environmental factors contribute to evolution by natural selection and diversity of organisms. 
South Carolina Standard:  
8.E.6A.4 Construct and analyze scientific arguments to support claims that different types of fossils provide evidence of (1) 
the diversity of life that has been present on Earth, (2) relationships between past and existing life forms, and (3) 
environmental changes that have occurred during Earth’s history. 

Developmental Biologist: Comparative 
Embryology 

In this adventure, you will think 
like a developmental biologist 
and build a VR headset for 
people to wear at a biology 
conference. 

NGSS Standard:  
MS-LS4-3. Analyze displays of pictorial data to compare patterns of similarities in the embryological development across 
multiple species to identify relationships not evident in the fully formed  anatomy. 
Texas Standard:  
6.12.C  Recognize that the broadest taxonomic classification of living organisms is divided into currently recognized domains 
Minnesota Standard: 
7.4.3.2.2  Use internal and external anatomical structures to compare and infer relationships between living organisms as 
well as those in the fossil record. 
Florida Standard:  
SC.6.L.15.1  Analyze and describe how and why organisms are classified according to shared characteristics with emphasis 
on the Linnaean system combined with the concept of Domains 

Arctic Scientist: Natural Selection and 
Adaptations 

In this adventure, students will 
think like an arctic scientist and 
investigate how environmental 
changes cause changes in 
animals.  
 

NGSS Standard:  
MS-LS4-6. Use mathematical representations to support explanations of how natural selection may lead to increases and 
decreases of specific traits in populations over time. 
Arizona Standard:  
8.L4U1.11 Develop and use a model to explain how natural selection may lead to increases and decreases of specific traits 
in populations over time. 
Texas Standard:  
8.11.B  Explore how short- and long-term environmental changes affect organisms and traits in subsequent populations 
Minnesota Standard: 
7.4.3.2.3  Recognize that variation exists in every population and describes how a variation can help or hinder an organism's 
ability to survive. 
Florida Standard:  
SC.7.L.15.2  Explore the scientific theory of evolution by recognizing and explaining ways in which genetic variation and 
environmental factors contribute to evolution by natural selection and diversity of organisms. 
North Carolina Standard:  
8.L.4.2 Explain the relationship between genetic variation and an organism’s ability to adapt to its environment. 
South Carolina Standard:  
8.E.6A.4 Construct and analyze scientific arguments to support claims that different types of fossils provide evidence of (1) 
the diversity of life that has been present on Earth, (2) relationships between past and existing life forms, and (3) 
environmental changes that have occurred during Earth’s history. 

 

 
 



 

Earth Science 
Unit 1: Learning about Earth and Other Solar System Objects 

 

Lesson Name Adventure Description Standard Alignment  

NEO Scientist: Size of Asteroid In this adventure, you will think 
like a Near Earth Object 
scientist and use real data from 
NASA’s Center for NEO 
Studies to build models of 
asteroids 

NGSS Standard:  
MS-ESS1-3. Analyze and interpret data to determine scale properties of objects in the solar system. 
Arizona Standard:  
6.E2U1.7  Use ratios and proportions to analyze and interpret data related to scale, properties, and relationships among 
objects in our solar system.  
Texas Standard:  
6.11.A   Describe the physical properties, locations, and movements of the Sun, planets, moons, meteors, asteroids, and 
comets 
Minnesota Standard: 
8.3.3.1.4  Compare and contrast the sizes, locations, and compositions of the planets and moons in our solar system. 
Florida Standard:  
SC.8.E.5.3  Distinguish the hierarchical relationships between planets and other astronomical bodies relative to solar 
system, galaxy, and universe, including distance, size, and composition. 
SC.8.E.5.7  Compare and contrast the properties of objects in the Solar System including the Sun, planets, and moons to 
those of Earth, such as gravitational force, distance from the Sun, speed, movement, temperature, and atmospheric 
conditions. 
South Carolina Standard:  
8.E.4B.1 Obtain and communicate information to model and compare the characteristics and movements of objects in the 
solar system (including planets, moons, asteroids, comets, and meteors). 

Ecotourism Guide: Pangea  In this adventure, you will think 
like an ecotourism guide and 
create an ecotour for visitors to 
participate in and learn about 
Pangea. 

NGSS Standard:  
MS-ESS2-3. Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seafloor structures 
to provide evidence of the past plate motions. 
Arizona Standard:  
7.E1U1.6  Construct a model to explain how the distribution of fossils and rocks, continental shapes, and seafloor structures 
provides evidence of the past plate motions.  
Texas Standard:  
8.9.A  Describe the historical development of evidence that supports plate tectonic theory. 
Minnesota Standard: 
7.4.3.2.1 Explain how the fossil record documents the appearance, diversification and extinction of many life forms. 
Florida Standard:  
SC.7.E.6.5  Explore the scientific theory of plate tectonics by describing how the movement of Earth's crustal plates causes 
both slow and rapid changes in Earth's surface, including volcanic eruptions, earthquakes, and mountain building. 
South Carolina Standard:  
8.E.5A.4 Construct explanations for how the theory of plate tectonics accounts for (1) the motion of lithospheric plates, (2) 
the geologic activities at plate boundaries, and (3) the changes in landform areas over geologic time. 
8.E.5A.5 Construct and analyze scientific arguments to support claims that plate tectonics accounts for (1) the distribution of 
fossils on different continents, (2) the occurrence of earthquakes, and (3) continental and ocean floor features (including 
mountains, volcanoes, faults and trenches). 



 

NASA Geologist: How Glaciers Change 
Over Time 

In this adventure, you will think 
like a geologist and design a 
drone to capture data on how 
glaciers change over time. 

NGSS Standard:  
MS-ESS3-1. Construct a scientific explanation based on evidence for how the uneven distributions of Earth's mineral, 
energy, and groundwater resources are the result of past and current geoscience processes. 
Texas Standard:  
6.3.B  Use models to represent aspects of the natural world such as a model of Earth's layers. 
8.3.B  Use models to represent aspects of the natural world such as an atom, a molecule, space, or a geologic feature. 
Minnesota Standard: 
8.3.1.2.1  Explain how landforms result from the processes of crustal deformation, volcanic eruptions, weathering, erosion 
and deposition of sediment. 
Florida Standard:  
SC.7.E.6.4  Explain and give examples of how physical evidence supports scientific theories that Earth has evolved over 
geologic time due to natural processes. 
South Carolina Standard:  
8.E.5C.1 Obtain and communicate information regarding the physical and chemical properties of minerals, ores, and fossil 
fuels to describe their importance as Earth resources. 

Mobile App Developer: Solar Eclipses In this adventure, you will think 
like a mobile app developer 
and design an app for the 
National History Museum that 
lets visitors become citizen 
scientists. 

NGSS Standard:  
MS-ESS1-1. Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases, 
eclipses of the sun and moon, and seasons. 
Arizona Standard: 
6.E2U1.9  Develop and use models to construct an explanation of how eclipses, moon phases, and tides occur within the 
Sun-Earth-Moon system.  
Texas Standard:  
6.11.A  Describe the physical properties, locations, and movements of the Sun, planets, moons, meteors, asteroids, and 
comets. 
Minnesota Standard: 
8.3.3.1.5 Use the predictable motions of the Earth around its own axis and around the sun, and of the moon around the 
Earth, to explain day length, the phases of the moon, and eclipses. 
Florida Standard:  
SC.8.E.5.9  Explain the impact of objects in space on each other including: 
the Sun on the Earth including seasons and gravitational attraction the Moon on the Earth, including phases, tides, and 
eclipses, and the relative position of each body. 
North Carolina Standard:  
6.E.1.1  Explain how the relative motion and relative position of the sun, Earth and moon affect the seasons, tides, phases  
of the moon, and eclipses. 
South Carolina Standard:  
8.E.4B.3 Develop and use models to explain how seasons, caused by the tilt of Earth’s axis as it orbits the Sun, affects the 
length of the day and the amount of heating on Earth’s surface. 
8.E.4B.4 Develop and use models to explain how motions within the Sun-Earth-Moon system cause Earth phenomena.. 

Geospatial Scientist: Satellite Orbits  In this adventure, you will think 
like a geospatial scientist and 
create a model of how 
satellites orbit. 

NGSS Standard:  
MS-ESS1-2. Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system. 
Arizona Standard: 
6.P2U1.4  Develop and use a model to predict how forces act on objects at a distance.  
7.P2U1.2  Develop and use a model to predict how forces act on objects at a distance. 
Texas Standard:  



 

6.11.B  Understand that gravity is  
the force that governs the motion of our solar system. 
Minnesota Standard: 
8.3.3.1.2  Describe how gravity and inertia keep most objects in the solar system in regular and predictable motion. 
8.3.3.1.3  Recognize that gravitational force exists between any two objects and describe how the masses of the objects and 
distance between them affect the force. 
Florida Standard:  
SC.8.E.5.4  Explore the Law of Universal Gravitation by explaining the role that gravity plays in the formation of planets, 
stars, and solar systems and in determining their motions. 
South Carolina Standard:  
8.E.4B.2 Construct explanations for how gravity affects the motion of objects in the solar system and tides on Earth. 

Geologist: Geologic Time Scale In this adventure, you will think 
like a geologist and design a 
VR headset to teach kids about 
the geologic time scale. 

NGSS Standard:  
MS-ESS1-4. Construct a scientific explanation based on evidence from rock strata for how the geologic time scale is used to 
organize Earth's 4.6-billion-year-old history. 
Arizona Standard: 
8.E1U1.6  Analyze and interpret data about the Earth’s geological column to communicate relative ages of rock layers and 
fossils. 
Texas Standard:  
8.9.A  Describe the historical development of evidence that supports plate tectonic theory. 
Minnesota Standard: 
8.3.1.3.1  Interpret successive layers of sedimentary rocks and their fossils to infer relative ages of rock sequences, past 
geologic events, changes in environmental conditions, and the appearance and extinction of life forms. 
Florida Standard:  
SC.7.E.6.4 Explain and give examples of how physical evidence supports scientific theories that Earth has evolved over 
geologic time due to natural processes. 
North Carolina Standard:  
8.E.2.1Infer the age of Earth and relative age of rocks and fossils from index fossils and ordering of rock layers (relative 
dating and radioactive dating). 
8.E.2.2Explain the use of fossils, ice cores, composition of sedimentary rocks, faults, and igneous rock formations found in 
rock layers as evidence of the history of the Earth and its changing life forms. 
South Carolina Standard:  
8.E.6A.1 Develop and use models to organize Earth’s history (including era, period, and epoch) according to the geologic 
time scale using evidence from rock layers. 
8.E.6A.2 Analyze and interpret data from index fossil records and the ordering of rock layers to infer the relative age of rocks 
and fossils. 

 
Unit 2: How Earth’s Surface Changes 

Lesson Name Adventure Description Standard Alignment  

Volcanologist: Volcanoes and the Rock 
Cycle 

In this adventure, you will 
think like a volcanologist and 
apply for a job at NASA to 
study volcanoes by making a 

NGSS Standard:  
MS-ESS2-1. Develop a model to describe the cycling of Earth's materials and the flow of energy that drives this process. 
Arizona Standard: 
7.E1U1.5   Construct a model that shows the cycling of matter and flow of energy in the atmosphere, hydrosphere, and 



 

model of a volcano and 
learning about the rock cycle. 

geosphere.  
Texas Standard:  
6.10.B  Classify rocks as metamorphic, igneous, or sedimentary by the processes of their formation. 
Minnesota Standard: 
8.3.1.3.3  Relate rock composition and texture to physical conditions at the time of formation of igneous, sedimentary and 
metamorphic rock. 
Florida Standard:  
SC.7.E.6.7  Recognize that heat flow and movement of material within Earth causes earthquakes and volcanic eruptions, and 
creates mountains and ocean basins. 
North Carolina Standard:  
6.E.2.2  Explain how crustal plates and ocean basins are formed, move and interact using earthquakes, heat flow and 
volcanoes to reflect forces within the earth. 
South Carolina Standard:  
8.E.5B.1 Analyze and interpret data to describe patterns in the location of volcanoes and earthquakes related to tectonic 
plate boundaries, interactions, and hot spots. 
8.E.5B.2 Construct explanations of how forces inside Earth result in earthquakes and volcanoes. 

Computer Scientist: Sinkholes In this adventure, you will 
think like a computer scientist 
and design a drone that can 
monitor sinkhole 
development. 

NGSS Standard:  
MS-ESS2-2. Construct an explanation based on evidence for how geoscience processes have changed Earth's surface at 
varying time and spatial scales. 
Arizona Standard: 
8.E1U3.7  Obtain, evaluate, and communicate information about data and historical patterns to predict natural hazards and 
other geological events. 
Texas Standard:  
7.8.B  Analyze the effects of weathering, erosion, and deposition on the environment in ecoregions of Texas. 
Minnesota Standard: 
8.3.1.2.1  Explain how landforms result from the processes of crustal deformation, volcanic eruptions, weathering, erosion 
and deposition of sediment. 
8.3.1.2.2  Explain the role of weathering, erosion and glacial activity in shaping Minnesota's current landscape. 
Florida Standard:  
SC.7.E.6.2  Identify the patterns within the rock cycle and relate them to surface events (weathering and erosion) and 
subsurface events (plate tectonics and mountain building). 
North Carolina Standard:  
6.E.2.2 Explain how crustal plates and ocean basins are formed, move and interact using earthquakes, heat flow and 
volcanoes to reflect forces within the earth. 
South Carolina Standard:  
8.E.5A.1 Develop and use models to explain how the processes of weathering, erosion, and deposition change surface 
features in the environment. 

Meteorologist: Air Masses and Weather In this adventure, you will 
think like a meteorologist and 
serve as an expert witness 
during a trial. 

NGSS Standard:  
MS-ESS2-5. Collect data to provide evidence for how the motions and complex interactions of air masses results in changes 
in weather conditions. 
Arizona Standard: 
7.E1U2.7  Analyze and interpret data to construct an explanation for how advances in technology have improved weather 
prediction. 
Texas Standard:  



 

8.10.B  Identify how global patterns of atmospheric movement influence local weather using weather maps that show high 
and low pressures and fronts. 
Minnesota Standard: 
8.3.2.2.2  Analyze changes in wind direction, temperature, humidity and air pressure and relate them to fronts and pressure 
systems. 
Florida Standard:  
SC.6.E.7.3  Describe how global patterns such as the jet stream and ocean currents influence local weather in measurable 
terms such as temperature, air pressure, wind direction and speed, and humidity and precipitation. 
SC.6.E.7.5  Explain how energy provided by the sun influences global patterns of atmospheric movement and the 
temperature differences between air, water, and land. 
North Carolina Standard:  
7.E.1.3 Explain the relationship between the movement of air masses, high and low pressure systems, and frontal 
boundaries to storms (including thunderstorms, hurricanes, and tornadoes) and other weather conditions that may result. 
South Carolina Standard:  
6.E.2B.2 Develop and use models to explain how relationships between the movement and interactions of air masses, high 
and low pressure systems, and frontal boundaries result in weather conditions and storms (including thunderstorms, 
hurricanes and tornadoes). 

Toxicologist: Changing Ocean 
Temperature 

In this adventure, you will 
think like a toxicologist and 
create a YouTube video to 
teach kids about how warming 
ocean waters are affecting 
marine organisms.  

NGSS Standard:  
MS-ESS2-6. Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of 
atmospheric and oceanic circulation that determine regional climates. 
Arizona Standard: 
6.E1U1.6  Investigate and construct an explanation demonstrating that radiation from the Sun provides energy and is 
absorbed to warm the Earth’s surface and atmosphere.  
Texas Standard:  
8.10.A  Recognize that the Sun provides the energy that drives convection within the atmosphere and oceans, producing 
winds. 
8.10.B  Identify how global patterns of atmospheric movement influence local weather using weather maps that show high 
and low pressures and fronts. 
8.10.Cidentify the role of the oceans in the formation of weather systems such as hurricanes 
Minnesota Standard: 
8.3.2.1.2  Recognize that oceans have a major effect on global climate because water in the oceans holds a large amount of 
heat. 
8.3.2.1.3  Explain how heating of the Earth's surface and atmosphere by the sun drives convection within the atmosphere 
and hydrosphere producing winds, ocean currents and the water cycle, as well as influencing global climate. 
Florida Standard:  
SC.6.E.7.5  Explain how energy provided by the sun influences global patterns of atmospheric movement and the 
temperature differences between air, water, and land. 
North Carolina Standard:  
7.E.1.5  Explain the influence of convection, global winds and the jet stream on weather and climatic conditions. 
South Carolina Standard:  
6.E.2B.3 Develop and use models to represent how solar energy and convection impact Earth’s weather patterns and climate 
conditions (including global winds, the jet stream, and ocean currents). 
6.E.2B.4 Construct explanations for how climate is determined in an area (including latitude, elevation, shape of the land, 
distance from water, global winds, and ocean currents). 



 

Disaster Epidemiologist: Natural 
Disasters  

In this adventure, you will 
think like a disaster 
epidemiologist and create a 
new type of technology that 
can track health and predict 
future natural disasters. 

NGSS Standard:  
MS-ESS3-2. Analyze and interpret data on natural hazards to forecast future catastrophic events and inform the 
development of technologies to mitigate their effects. 
Arizona Standard: 
8.E1U3.7   Obtain, evaluate, and communicate information about data and historical patterns to predict natural hazards and 
other geological events. 
Minnesota Standard: 
8.1.3.3.3 Provide examples of how advances in technology have impacted the ways in which people live, work and interact. 
Florida Standard:  
SC.6.E.7.7  Investigate how natural disasters have affected human life in Florida. 
South Carolina Standard:  
8.E.5B.2 Construct explanations of how forces inside Earth result in earthquakes and volcanoes. 
8.E.5B.3 Define problems that may be caused by a catastrophic event resulting from plate movements and design possible 
devices or solutions to minimize the effects of that event on Earth’s surface and/or human structures. 

 
Unit 3: Human Impact on Earth 

Lesson Name Adventure Description Standard Alignment  

City Planner: Protecting the 
Environment 

In this adventure, you will think 
like a city planner and design a 
device to help reduce air 
pollution in a city.  

NGSS Standard:  
MS-ESS3-3. Apply scientific principles to design a method for monitoring and minimizing a human impact on the 
environment. 
Arizona Standard:  
8.E1U3.8  Construct and support an argument about how human consumption of limited resources impacts the biosphere. 
Texas Standard:  
7.8.C  Model the effects of human activity on groundwater and surface water in a watershed. 
8.11.C  Recognize human dependence on ocean systems and explain how human activities such as runoff, artificial reefs, 
or use of resources have modified these systems. 
Minnesota Standard:  
8.1.3.3.3 Provide examples of how advances in technology have impacted the ways in which people live, work and interact. 
Florida Standard:  
SC.7.E.6.6  Identify the impact that humans have had on Earth, such as deforestation, urbanization, desertification, erosion, 
air and water quality, changing the flow of water. 
North Carolina Standard:  
6.E.2.4 Conclude that the good health of humans requires: monitoring the lithosphere, maintaining soil quality and 
stewardship. 
7.E.1.6 Conclude that the good health of humans requires: monitoring the atmosphere, maintaining air quality and 
stewardship. 
8.E.1.4 Conclude that the good health of humans requires: Monitoring of the hydrosphere, Water quality standards, Methods 
of water treatment, Maintaining safe water quality, Stewardship 

Renewable Energy Engineer: Green 
Energy 

In this adventure, you will think 
like a renewable energy 
engineer and create fuel using 
different types of garbage. 

NGSS Standard:  
MS-ESS3-4. Construct an argument supported by evidence for how increases in human population and per-capita 
consumption of natural resources impact Earth's systems. 
Arizona Standard:  



 

8.E1U3.8Construct and support an argument about how human consumption of limited resources impacts the biosphere. 
Texas Standard: 
7.8.C  Model the effects of human activity on groundwater and surface water in a watershed. 
Minnesota Standard:  
8.11.C 3  Recognize human dependence on ocean systems and explain how human activities such as runoff, artificial reefs, 
or use of resources have modified these systems. 
8.3.4.1.2 Recognize that land and water use practices can affect natural processes and that natural processes interfere and 
interact with human systems. 
Florida Standard:  
SC.7.E.6.6  Identify the impact that humans have had on Earth, such as deforestation, urbanization, desertification, erosion, 
air and water quality, changing the flow of water. 
North Carolina Standard:  
6.E.2.4 Conclude that the good health of humans requires: monitoring the lithosphere, maintaining soil quality and 
stewardship. 
7.E.1.6 Conclude that the good health of humans requires: monitoring the atmosphere, maintaining air quality and 
stewardship. 
8.E.1.4 Conclude that the good health of humans requires: Monitoring of the hydrosphere, Water quality standards, Methods 
of water treatment, Maintaining safe water quality, Stewardship 
South Carolina Standard:  
8.E.5C.1 Obtain and communicate information regarding the physical and chemical properties of minerals, ores, and fossil 
fuels to describe their importance as Earth resources. 

Climatologist: Rising Global 
Temperatures 

In this adventure, you will think 
like a climatologist and 
conduct an experiment to test 
how greenhouse gasses affect 
temperature. 

NGSS Standard:  
MS-ESS3-5. Ask questions to clarify evidence of the factors that have caused the rise in global temperatures over the past 
century. 
Arizona Standard:  
6.L2U3.11Use evidence to construct an argument regarding the impact of human activities on the environment and how they 
positively and negatively affect the competition for energy and resources in ecosystems. 
6.E1U1.6Investigate and construct an explanation demonstrating that radiation from the Sun provides energy and is 
absorbed to warm the Earth’s surface and atmosphere. 
Texas Standard: 
8.10.A Recognize that the Sun provides the energy that drives convection within the atmosphere and oceans, producing 
winds. 
Minnesota Standard:  
8.3.2.1.3  Explain how heating of the Earth's surface and atmosphere by the sun drives convection within the atmosphere 
and hydrosphere producing winds, ocean currents and the water cycle, as well as influencing global climate. 
Florida Standard:  
SC.6.E.7.5  Explain how energy provided by the sun influences global patterns of atmospheric movement and the 
temperature differences between air, water, and land. 
North Carolina Standard:  
6.E.2.4 Conclude that the good health of humans requires: monitoring the lithosphere, maintaining soil quality and 
stewardship. 
7.E.1.6  Conclude that the good health of humans requires: monitoring the atmosphere, maintaining air quality and 
stewardship. 
8.E.1.4 Conclude that the good health of humans requires: Monitoring of the hydrosphere, Water quality standards, Methods 
of water treatment, Maintaining safe water quality, Stewardship 



 

Water Conservationist: Cleaning 
Polluted Water 

In this adventure, you will think 
like a water conservationist 
and create a filter to clean 
polluted water from different 
places. 

NGSS Standard:  
MS-ESS2-4. Develop a model to describe the cycling of water through Earth's systems driven by energy from the sun and 
the force of gravity. 
Arzona Standard:  
6.L2U3.11  Use evidence to construct an argument regarding the impact of human activities on the environment and how 
they positively and negatively affect the competition for energy and resources in ecosystems. 
Texas Standard: 
7.8.C  Model the effects of human activity on groundwater and surface water in a watershed. 
8.3.B  Use models to represent aspects of the natural world such as an atom, a molecule, space, or a geologic feature. 
Minnesota Standard:  
8.3.2.3.2  Describe how the water cycle distributes materials and purifies water. 
8.3.4.1.2  Recognize that land and water use practices can affect natural processes and that natural processes interfere and 
interact with human systems. 
Florida Standard:  
SC.7.E.6.6  Identify the impact that humans have had on Earth, such as deforestation, urbanization, desertification, erosion, 
air and water quality, changing the flow of water. 
South Carolina Standard:  
6.E.2A.3 Construct explanations of the processes involved in the cycling of water through Earth’s systems (including 
transpiration, evaporation, condensation and crystallization, precipitation, and downhill flow of water on land). 

 


