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 Big Idea 1 The Practice of Science and Big Idea 2 The Characteristics of Scientific Knowledge 

Critical Content 

Define a problem, use appropriate reference materials to support scientific understanding, plan and carry out scientific investigations of 
various types such as: systematic observations; experiments requiring the identification of variables; collecting and organizing data; 
interpreting data in charts, tables, and graphics; analyze information; make predictions; and defend conclusions.  

 

Define a problem: Scientists ask questions about the natural world, investigate the questions using different types of investigation, and 
then develop explanations based on the evidence collected. Questions (problems) which scientists investigate must be testable, and 
must be answerable by making observations and analyzing evidence that is measurable. Scientists do not conduct investigations based 
on personal opinions (preferences or values). 
Use Appropriate Reference Materials to Support Scientific Understanding: Scientists can get further information about different 
topics in science using reference materials. If you were learning about the formation of rocks you might use the book, The Complete 
Book of Rocks and Minerals, as a reference. Scientists always make sure that the reference resources they choose are from a reliable, 
trustworthy source or author. 
Plan and Carry Out Scientific Investigations: There are many types of scientific investigation. All types of scientific investigation include 
making observations and collecting evidence to draw conclusions. Types of investigation: 

● Model - a representation of an idea, an object, a process, or a system that is used to describe and explain something that 
cannot be experienced directly. 

● Simulation - an imitation of the functioning of a system or process in order to make observations and collect evidence. 
● Repeated (Systematic) Observations - documenting descriptive details of events in nature –amounts, sizes, colors, smell, 

behavior, texture - for example - observing and taking notes about the shape and size of the moon each night for a month. 
● Field Studies - studying plants and animals in their natural habitat and recording data. 
● Controlled Experiment - an investigation in which scientists control variables and set up a test to answer a question. A 

controlled experiment must always have a control group (used as a comparison group) and a test group. 
○ The variables in a controlled experiment can be classified into three classes of variable. 

■ Test Variable - The one thing that is purposely changed between the test group and control group.  The 
thing being tested. 

■ Outcome Variable - The thing that is being measured in order to determine if there is a difference 
between the control group and test group. 

■ Constants - All of the things you keep the same in an experiment so that you are able to trust that any 
differences found between the test group and the control group are a direct result of the test variable.  

● Students may be asked to evaluate a written procedure or experimental setup. Potential questions: 
○ Based on the procedure, what is the scientist testing? 
○ How could the experimental setup be improved?  (usually things like performing at least 3 trials) 
○ Based on the steps of the procedure, what should the scientist do next? 

Collecting and Organizing Data: 
○ Identify appropriate forms of record keeping 

■ Analyzing a written procedure or experimental setup and deciding what observations are required to be 
made and recorded to answer the question. 

■ Analyzing graphs or charts and determining which form of record keeping would properly present the 
data required to answer the question.  

Interpret and analyze data to generate appropriate explanations based on that data 
○ Reading charts, tables, and graphs of data 
○ Analyzing what the data means 
○ Determining if a prediction was supported by the data produced and, if not, what is an explanation that is 

supported by the data. 

Keep records that describe observations made, carefully distinguishing actual observations from ideas and inferences about the 

observations. 
● Observation - ALL scientists make observations. An observation is information about the natural world that is gathered 

through one of the five senses. An observation is something you see, hear, taste, touch, or smell. 
● Inference - An explanation based on evidence that is not directly observed. 
● Prediction - A statement about what one thinks will happen under certain conditions, based on previous experience or 

observations. 
○ NOTE: Predictions do not have to be correct in order for the experiment to be valid and results do not have to 

match the prediction in order to be successful. 
 
  



Explain the difference between an experiment and other types of scientific investigation. 
● All types of scientific investigation include making observations and collecting evidence, but a controlled experiment is 

different than all other types of scientific investigations because, in an experiment, variables are being controlled by the 
scientist in order to answer a question. 

 
Identify a control group and explain its importance in an experiment. 

● Students are required to be able to identify a control group in an experiment. The control group and the test group of an 
experiment have identical variables except for the one variable (test variable) being tested, which is changed on purpose. 
After the experiment the test group results are compared to the control group results.  The control group represents what 
would happen without the change scientists are testing. Without the control group scientists would not be able to 
determine if the (test) variable makes a difference, because they would have no reference to compare their results to.  

● Example:  Scientists are conducting an experiment testing if the use of fertilizer affects the height plants grow.  In the 
experiment the control group would consist of the group of plants which are not given fertilizer, and the test group would 
consist of the group of plants given fertilizer.  Fertilizer is the test variable.  The control group of non-fertilized plants will 
give the scientists a comparison group (reference) with which to compare what differences the fertilizer makes in the two 
plant groups’ growths.  

 
Recognize and explain that science is grounded in observations that are testable; explanation must always be linked with evidence. 
Explain that evidence is information, such as observations or measurements that is used to help validate explanations of natural 
phenomena.  Recognize and explain that science is grounded in observations that are testable: 
For an investigation to be considered scientific, it must be testable, meaning that we can collect measurable evidence (observations) 
that could be verified by others. Personal opinion and interpretation are not part of a scientific investigation. Explanations must always 
be linked to observable evidence. 

 
Explain that science does not always follow a rigidly defined method (“the scientific method”) but that science does involve the use of 
observations and evidence. Recognize and explain that scientists base their explanations on evidence. Recognize and explain that 
authentic scientific investigation frequently does not parallel the steps of “the scientific method.” It is important to note that scientific 
investigations do not follow a rigidly defined set of steps. These investigations follow the steps necessary to find an answer to a 
question being investigated. Sometimes scientists will engage in repeated observations, data collection and analysis, while other times 
they may complete an experiment following another set of steps.  As long as the scientist is making observations and collecting and 
analyzing evidence they are carrying out a scientific investigation. 

 
Recognize and explain the difference between personal opinion/interpretation and verified observation. 
Personal opinion - a belief or thought that is not able to be tested and supported with observations and evidence.  
Verified observations - information taken in with the 5 senses which do not involve interpretation 

 
Recognize and explain that when scientific investigations are carried out, the evidence produced by those investigations should be 
replicable by others. Compare the observations made by different groups using the same tools and seek reasons to explain the 
differences across groups. Recognize that scientists question, discuss, and check each others’ evidence and explanations. Compare the 
observations made by different groups using multiple tools and seek reasons to explain the differences across groups. Compare the 
methods and results of investigations done by other classmates.  
If two groups of scientists carry out the same procedure with the same tools, then the results should be similar. If different groups get 

different results, then the groups should compare their tools and methods to see if there were differences in the way they carried out 
the investigation which led to the differences in their results. 

 
Students will identify and/or explain the need for replication of scientific investigations. If scientists are able to replicate an 
investigation, and the results obtained by all who replicate are similar, then the results are said to be valid or reliable (worthy of 
trust). The more times an investigation is replicated with similar results, the more the results will be considered valid or reliable. 

 
Students will explain the reason for differences in data across groups as a result of using different tools and/or procedures. If two 
groups of scientists carrying out an identical experiment have different results, both groups of scientists should check to make sure 

that 
the procedures are being completed exactly the same way using exactly the same tools. When scientists replicate an investigation, the 
results should be similar in all groups for results to be valid or reliable. 

 
Identify and/or explain the need for repeated trials in a scientific investigation. Scientists always complete at least three trials in a 
controlled experiment. This allows a scientist to compare the results of all of the trials to verify that when the tested procedure is 

carried out, the results of the procedure will be similar each time.  Performing repeated trials helps to ensure that the results of an 

experiment are valid or reliable (worthy of trust).    



 Big Idea 8 Properties of Matter and Big Idea 9 Changes in Matter Critical Content 

Compare and contrast the basic properties of solids, liquids, and gases, such as mass, volume, color, texture, and 
temperature. Compare materials and objects according to properties such as size, shape, color, texture, and hardness. 

It is important to be able to describe or classify an object or material as a solid, liquid, or gas based on its properties.  

Properties Solids Liquids Gases 

Have Mass Yes Yes Yes 

Have a Definite Volume Yes Yes No 

Can be Different Colors Yes Yes Yes 

Can Have a Bumpy Texture Yes No No 

Can Change Temperature Yes  Yes Yes 

Have Hardness (tested by scratching) Yes No No 

Have a Definite Shape Yes No No 

Takes the Shape of a Container No Yes Yes 

Have Different Odors Yes Yes Yes 

Measure and compare objects and materials based on their physical  properties including: mass, shape, volume, color, 
hardness, texture, odor, taste, attraction to magnets.  

● Mass - the amount of matter in an object or material - measured with a balance scale 
o Solids, liquids, and gases all have mass because they are all made of matter. 
o Gram weights used with the balance help us find the mass of objects or materials. 

● Shape - how an object is laid out in space - its form 
o a solid can have a regular shape that is easy to measure like a pyramid, cube or sphere 
o a solid can have an irregular shape like a plastic bear, or a nail. 
o a liquid has no definite shape so it takes the shape of a container 
o a gas has no definite shape so it takes the shape of a container and spreads out evenly to  

fill the whole space.  
● Volume - the amount of space an object or material takes up 

o to find the volume of a liquid use a graduated cylinder 
  

o to find the volume of an irregularly shaped solid - use a graduated cylinder with a specific 
amount of water and then drop the solid into the beaker and measure how much the water 
rises. The difference between the original amount and the amount after dropping the solid 
into the cylinder is the volume of that irregularly shaped solid. 
 

o to find the volume of a regularly shaped solid - use a ruler to measure the sides and 
then the volume formula for that shape. For example, the volume of a rectangular 
prism is length multiplied by width multiplied by height) 

 
● Color - red, orange, yellow, green, blue, indigo, and violet and any mixtures of these colors. 
● Hardness - how easy or hard it is to scratch the object. 

o A diamond is very hard and will scratch most other substances. Talc is very soft (not hard) and can be 
scratched by most other substances. 

● Texture - how something feels- bumpy, rough, smooth, fluffy, prickly, . . . 
● Odor - how an object or substance smells. 
● Taste - how an object or substance tastes - salty, sweet, sour, . . . 
● Attraction to magnets - metal things made out of steel, iron, cobalt and nickel are attracted to magnets. 

 



Measure and compare temperatures of various samples of solids and liquids.  
● Temperature – is measured using a thermometer. 
● The higher the number in degrees Fahrenheit or degrees Celsius the solid or liquid 

measures, the hotter the temperature.  
● When the temperature is increasing (going up), it is getting hotter.  
● When the temperature is decreasing (going down), it is getting colder. 

Measure and compare the mass and volume of solids and liquids. 

Same Volume  
Same Mass 

 These two objects have the same mass (amount of matter in them) so they 
are balanced on the scale. The objects also have the same volume because 
they take up the same amount of space.  

Same Volume 
Different Mass 

 These two objects have different mass (amount of matter in them) so they 
are not balanced on the scale. However, the objects have the same volume 
because they take up the same amount of space. 

Same Mass  
Different 
Volume 

 These two objects have the same mass (amount of matter in them) so they 
are balanced on the scale. However, the objects have different volumes 
because they take up a different amount of space. 

Demonstrate and explain that mixtures of solids can be separated based on observable properties of their parts such as 
particle size, shape, color, and magnetic attraction.  

● Mixtures of solids like pebbles (small rocks) and sand can be separated using a sieve because the smaller sized sand 
particles will pass through the holes in the sieve while the pebbles will be contained in the sieve.  

● Mixtures like pebbles and iron filings can be separated using a magnet because iron is attracted to magnets. 
● Mixtures like trail mix can be separated using the shape of each object. 
● Mixtures like Skittles can be separated using the color of each Skittle.  

Investigate and identify materials that will dissolve in water and those that will not and identify the conditions that will 
speed up or slow down the dissolving process.  

● When a solid dissolves in a liquid it evenly mixes with the liquid. 
● Sugar and Salt are two common materials that will dissolve in water. 
● Sand and Flour are two common materials that will NOT dissolve in water. They fall to the bottom-not evenly mix. 
● Three things that will help speed up dissolving:  heat up the mixture, stir the mixture, and/or crush the solid into 

smaller pieces so that more surface area is in contact with the liquid.  
● Therefore to slow down dissolving you can: cool down the mixture, keep the mixture still (no movement), and/or 

keep the solid in larger pieces. 
Investigate and describe that many physical and chemical changes are affected by temperature.Describe the changes water 
undergoes when it changes state through heating and cooling by using familiar scientific terms such as melting, freezing, 
boiling, evaporation, and condensation.  

● When heat is added to water in its solid state, it melts, changing its state of matter from a solid into a liquid. 
● When heat is added to liquid water, it evaporates changing its state of matter from a liquid into a gas. 
● When water in a gaseous state is cooled down, it condenses changing its state of matter from a gas to a liquid. 
● When water in a liquid state is cooled down, it freezes, changing its state of matter from a gas to a liquid. 
● When heat is added to something being dissolved it speeds up the time it takes to dissolve. 
● When heat is added to something rotting, decaying, rusting, or cooking, the chemical change will speed up. 
● When rotting, decaying, rusting, or cooking is cooled off, the chemical change will happen slower.  

Identify some familiar changes in materials that result in other materials with different characteristics, such as decaying 
animal or plant matter, burning, rusting, and cooking. 

Physical Changes 
change the state, size, or  shape but NOT what its made of 

 Chemical Changes  
materials with different characteristics are made 

dissolving freezing crushing  burning tarnishing rotting 

condensing boiling melting  rusting digesting cooking 

evaporating cutting shattering   decaying  



 Big Idea 13 Forces and Changes in Motion Critical Content 

Identify familiar forces that cause objects to move, such as pushes or pulls, including gravity acting on falling objects. 

● Changes in motion are caused by familiar forces such as pushes, pulls, friction, gravity, and magnetic attraction. 
o Push - a force that causes an object to move away from the thing pushing it. 

o Pull - a force that causes an object to move toward the thing pulling it. 

o Friction - a force that resists motion and can also create heat. 

o Magnetism - a force that can attract (pull) and repel (push). 

o Gravity - a force that pulls objects toward the Earth’s center. 

● If a force is applied to an object, it could: 

o start moving 

o stop moving 

o change speed 

o change direction 

o or not move, change position, at all. 

Explore the Law of Gravity by demonstrating that gravity is a force that can be overcome. 
● To overcome the force of gravity, a force must be applied that is greater than the downward pull of gravity. 

o Example:  Space Shuttle leaving Earth’s atmosphere 
● The greater the mass of an object, the greater the force needed to overcome the force of gravity. 

o Example:  It takes more force to throw a bowling ball into the air than it does to throw a tennis ball.  
 

Investigate and describe that magnets can attract magnetic materials and attract and repel other magnets. 

● Magnets can attract things made of magnetic materials like: iron, nickel, and cobalt.  
● When two magnets with the same poles (north and north or south and south) are placed next to each other they 

will repel, or push apart. 
● When two magnets with opposite poles (north and south) are placed next to each other, they will attract, or move 

together. 
 

Investigate and describe that the greater the force applied to it, the greater the change in motion of a given object.  

● The greater the force applied, the greater the change in motion. 
o If you apply a greater force, then the object will move farther and with more speed. 
o Example:  The harder you kick a ball, the further/faster it will go.  

 

● When an object is in motion, it always changes its position, and it may change its direction. 
o Example: If an object is moving then it will not stay in exactly the same place. It will change where it is 

located. Sometimes an object will move in one direction, therefore its direction is not changing, but it is still 
changing its position. 

 
Investigate and describe that the speed of an object is determined by the distance it travels in a unit of time and that 
objects can move at different speeds. 

● Speed is the measure of the time it takes an object to travel a specified distance. So when a car travels at a speed of 
60 miles per hour, then it is covering 60 miles of distance in one hour. 

● If an object takes a longer time to travel a specific distance than another object, then it is traveling slower than the 
other object. 

● If an object takes a shorter time to travel a specific distance than another object, then it is traveling faster than the 
other object. 



 

Investigate and describe that the more mass an object has, the less effect a given force will have on the object’s motion. 

● If you apply the same amount of pushing or pulling force to objects with different masses, then the object with the 
least amount of mass will travel farther and with more speed because forces have less effect on an object with 
more mass. 

● If you apply the same amount of friction (a force) to objects in motion with different masses, then the object with 
the least amount of mass will slow down fastest because forces have less effect on an object with more mass. 

○ For example, if you have two shopping carts (one empty and one filled to the top) that are moving at the 
same speed on pavement, the empty shopping cart will stop first because friction will be able to act on it 
easier than the full cart because it has less mass. 

Investigate and explain that when a force is applied to an object but it does not move, it is because another opposing force 
is being applied by something in the environment so that the forces are balanced. 

● When a force is applied to an object but it doesn’t move, it is because there is another force being applied to the 
object that is opposing the force equal to the force being applied.  

○ Example:  A thumbtack holding up a poster.  Gravity is trying to pull the poster down, but the thumbtack is 
applying an opposing force keeping the poster in place. 

● When an object is not moving OR is moving in the same direction and speed without changing, then the forces 
acting on the object are balanced. 

○ Example: An airplane moving at the same speed and in the same direction through the sky.  
● When a force is applied to an object that causes it to start moving, stop moving, slow down, speed up, or change 

direction, then the forces acting on the object are unbalanced.  

Example:  A ball rolling through the grass will slow down and eventually stop due to gravity and friction acting on it. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Big Ideas 10-11 Forms of Energy Critical Content 

Investigate and explain that energy has the ability to cause motion or create change. Recognize that energy has the ability 
to cause motion or create change. Investigate and describe that energy has the ability to cause motion or create change. 
Describe how moving water and air are sources of energy and can be used to move things.  

● To understand energy, it helps to keep in mind that energy is not created or destroyed - but changes from one form 
to another all of the time. 

● If something is moving or changing then some type of energy is involved. Any motion or change requires energy. 
o Examples of energy causing motion. 

▪ Chemical energy in a battery causing a toy car to move across the floor when you turn it on 
▪ Electrical energy flowing through a plugged in fan causing the blades to move 
▪ Wind blowing because of uneven heating of the Earth 

o Examples of energy causing change. 
▪ Light energy causing a dark shirt to change color (fade) if it is left in the Sun. 
▪ Light being released when the 2 chemicals in a glow stick come together when it is cracked 
▪ An animal growing using the chemical energy in food 

● Moving water and air have mechanical energy. The moving water and air can move other things, like a water wheel 
or the blades of a wind turbine. Humans  use the motion of water or wind to turn a turbine and change motion into 
electricity. 

● Hydroelectric power plants capture the energy of falling water to generate electricity. The falling water turns a 

wheel called a turbine and changes/transforms the mechanical energy of falling water into electrical energy. 

● Windmills capture the energy of moving air to generate electricity. The moving air turns the blades of the windmill 

turning a turbine and changing the mechanical energy of the moving air into electrical energy. 

Identify some basic forms of energy such as light, heat, sound, electrical, and mechanical.  Observe and describe some basic 
forms of energy, including light, heat, sound, electrical, and the energy of motion.  

● Light Energy- Demonstrate that light travels in a straight line until it strikes an object or travels from one medium to 
another. Demonstrate that light can be reflected, refracted, and absorbed. Investigate, observe, and explain that 
things that give off light often also give off heat. 

o Light reflecting off of objects is what allows you to see objects in our world. For example, when you look at 

a yellow bike, the yellow light is bouncing off of the bike into your eyes. All of the other colors that make up 

white light (red, orange, green, blue, indigo, and violet) are absorbed by the bike. 

o Light travels in a straight line until it strikes an object or travels from one substance to another. 
o When light strikes an object or travels from one substance to another it can reflect (bounce off), bend, or 

absorb (be taken in). 
o When light hits a mirror (shiny object) it reflects (bounces off) at the same angle as it strikes the mirror.  
o When light hits other objects, like a black t-shirt, it absorbs, or is taken in. 
o When light travels from air to another transparent (see through) substance like water or a prism, it causes 

the light to change speed which makes the light bend. A pencil sticking out of a cup half filled with water 
will look broken or bent because of the light energy moving from the air to the water. 

o Things that give off light often also give off heat. Examples: Sun, Light bulb, etc 
● Sound Energy-  Investigate and explain that sound is produced by vibrating objects and that pitch depends on how 

fast or slow the object vibrates. 
o Sound travels in waves. Sound waves are vibrations in the air around you. We hear a bell ring because the 

bell causes the air around it to vibrate. These vibrations travel through the air to our eardrum which also 

vibrates and allows us to hear the bell. 

o Pitch is how high (soprano) or low (bass) the sound is that you hear. 

▪ A high pitch sound is produced when the sound waves are vibrating quickly. 



● a small drum produces a higher pitch sound than a large drum, a rubber band gets a higher 

pitch the tighter it is stretched when it is plucked, a glass filled with a little water and 

tapped produces a high pitch sound 

▪ A low pitch sound is produced when the sound waves are vibrating slowly.  

● a large (bass) drum produces a low pitch sound,  a rubber band not stretched very tightly 

when it is plucked produces a low pitch sound, a glass filled with a lot of water and then 

tapped produces a low pitch sound 

● Heat Energy also known as Thermal Energy-  Investigate, observe, and explain that heat is produced when one 
object rubs against another, such as rubbing one’s hands together. Recognize that heat flows from a hot object to a 
cold object and that heat flow may cause materials to change temperature. Identify common materials that 
conduct heat well or poorly. Demonstrate that radiant energy from the Sun can heat objects and when the Sun is 
not present, heat may be lost.  

o All solids, liquids, and gases contain heat energy. 
o Heat always flows from the hotter object or substance to the colder object or substance. When heat energy 

flows between objects the temperature of both objects will change until they are the same.  
o Energy from the sun can heat objects. When the Sun is not present heat energy can be lost. 

o Objects rubbing together (friction) produces heat energy. 

o Conductors are materials that heat and/or electricity flows through easily. Things that are made of metal 

are good conductors. Some examples of good conductors are wire, metal paper clip, a metal nail, etc. 

o Insulators are materials that heat and/or electricity does NOT flow through easily. Some examples of 

insulators are fabric/cloth, rubber, plastic, wood, etc 

● Chemical Energy - Chemical energy is energy that is stored in matter that can be released by a chemical reaction. 
o Food is chemical energy that is released through chemical reactions during digestion. 
o Batteries contain chemical energy that is changed into electrical energy. 

● Electrical Energy -  Investigate and explain that electrical energy can be transformed into heat, light, and sound 
energy, as well as the energy of motion. Investigate and explain that an electrically charged object can attract an 
uncharged object and can either attract or repel another charged object without any contact between the objects. 
Investigate and illustrate the fact that the flow of electricity requires a closed circuit (a complete loop). Identify and 
classify materials that conduct electricity and materials that do not. 

o Electrical energy can be transformed (changed) into heat energy, light energy, sound energy, and 
mechanical energy. 

▪ Space Heater = Electrical Energy transformed into Heat Energy 
▪ Lamp = Electrical Energy transformed into Light Energy & also some Heat Energy 
▪ Radio = Electrical Energy transformed into Sound Energy 
▪ Blender = Electrical Energy transformed into Mechanical Energy (Energy of motion) & also sound 

o Objects can attract or repel depending on their electric charge. 
▪ Positively Charged Object  and Positively Charged Object  = Repel 
▪ Negatively Charged Object and Negatively Charged Object = Repel 
▪ Positively Charged Object  and Negatively Charged Object = Attract 
▪ Negatively Charged Object and Positively Charged Object = Attract 
▪ Negatively Charged Object and Uncharged Object = Attract 
▪ Positively Charged Object and Uncharged Object = Attract  

o The flow of electricity requires a closed circuit which is a complete loop including a power source, load 
(light bulb or other thing being powered), and a conductive path for the energy to flow. The conductive 
path should be made of conductors.  

o Conductors are materials like metal that allow electric charges to flow easily through them. 
o Insulators are materials like  fabric/cloth, rubber, plastic, and wood that do not allow electric charges to 

flow easily through them. 
 

 



 Big Idea 5 Earth in Space and Time Critical Content 

Recognize that a galaxy consists of gas, dust, and many stars, including any objects orbiting the stars. Identify our home 
galaxy as the Milky Way. 

● A galaxy consists of gas, dust, and many stars all held together by gravity. 
o Galaxy Song - (To the tune of Mary had a Little Lamb) - Gas and dust and many stars all held together by 

gravity - Gas and dust and many stars together makes a galaxy! 

● Our home galaxy is the Milky Way. 
Explain that stars can be different; some are smaller, some are larger, and some appear brighter than others; all except the 
Sun are so far away that they look like points of light. Recognize that the Sun appears large and bright because it is the 
closest star to Earth. 

● The Sun is a medium sized star, but it appears large and bright to us here on Earth because It is closer to us than all 
other stars. 

● The Sun’s light is what gives us light during the day here on Earth. The Sun’s light shining on the face of the moon is 
how we see the moon at night from here on Earth. 

● Other stars are larger than the Sun, but they appear small (like tiny points of light in our night sky) because they are 
farther away from us than the Sun. 

● When we look at stars in the night sky, some appear brighter than others. This can happen for several reasons. The 
brighter star could be closer to Earth. It could be giving off more light energy than the other star and/or it could be 
larger than the other star. 

● If two stars are the same distance & size but one appears brighter than the other, then it is giving off more light 
energy. 

Identify the Sun as a star that emits energy, some of it in the form of light. 

● The Sun is a star that is made of gas. It gives off energy – some of it in the form of light. 
Distinguish among the following objects of the Solar System - Sun, planets, moons, asteroids, comets - and identify Earth’s 
position in it. 

● Objects of the Solar System 
o Sun - a star that is made of gas. It gives off energy – some of it in the form of light. 
o Planet – round, rotates on an axis, revolves around a star (Earth revolves around the Sun). 
o Moon – round, rotates on an axis, revolves around a planet (our moon revolves around the Earth). 
o Asteroid – A solid space object made of rock or metal that is irregularly shaped and revolves around a star. 
o Comet - A space object made of ice, frozen gases, & dust. It has a tail when it gets close to the sun. Revolves 

around a star. 
● Earth is one of the inner planets. It is the third planet from the Sun of the eight planets in our Solar System. The 

planets in order are Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune.  
● Planet Song - to memorize the organization of the space objects in our Solar System - The words are: Mercury, 

Venus, Earth and Mars - Take a break in the Asteroid Belt - Jupiter, Saturn, Uranus Neptune - These are the planets 
of our Solar System. 

● The Asteroid Belt is between the 4 inner planets and the 4 outer planets. Most of the asteroids in the Solar System 
are in this area. 

● Although students don’t have to know about the Kuiper Belt, it may interest them to know that it comes after the 
last planet and this is where most of the comets in our Solar System are located. 

Recognize the major common characteristics of all planets and compare/contrast the properties of inner and outer planets. 

● Some characteristics that ALL planets share are that they are Round (Spherical) in shape, they Rotate on an axis, 
and they Revolve around a star. Be careful not to confuse moons with planets! Moons are also round, rotate on an 
axis, and revolve BUT  they are different than planets because they revolve around a planet instead of a star. 
 
 

https://drive.google.com/file/d/1qC2eHGBwAIwxyezuE9iT77nZBwx-qOha/view?usp=sharing


● Learn all  similarities & differences of Inner Planets and Outer Planets in the Double Bubble Map below. 

 
Relate that the rotation of Earth (day and night) and apparent movements of the Sun, Moon, and stars are connected. 
Recognize that Earth revolves around the Sun in a year and rotates on its axis in a 24-hour day. Observe that the patterns of 
stars in the sky stay the same although they appear to shift across the sky nightly, and different stars can be seen in 
different seasons. 

● The Earth rotates on its axis one time in 24 hours (One Day).  
○ BECAUSE of Earth’s Rotation 

■ There are approximately 12 hours of daytime and 12 hours of nighttime each day here on Earth. 
■ The Sun appears to move across the sky from East to West each day. 
■ The Moon appears to move across the sky from East to West (sometimes at night and sometimes 

during the day) 
■ The patterns of stars in the nighttime sky appear to move from East to West each night. 
■ The Sun appears lower in the sky early in the morning and at dusk & highest in the sky at noon. 

● The Earth revolves around the Sun once a year (one year may also be described as 365 days or 12 months) 
○ BECAUSE of Earth’s year long Revolution around the Sun: 

■ Different stars patterns can be seen in different seasons (during different months) of the year. 
■ We see these different patterns of stars during different seasons because Earth is revolving around 

the Sun causing us to see different parts of the nighttime sky at different times of the year.  

Describe the changes in the observable shape of the Moon over the course of about a month. 

● The Moon revolves around the Earth one time in about a month (approximately 28 days). 
● The Moon does not give off light, therefore, we can only see the part of the Moon that is illuminated (lit) by the 

Sun. Because the lit side of the Moon is not always facing Earth, we see different amounts of the Moon throughout 
its month-long orbit around Earth (Moon phases). 

 

 

● When the Moon is between the Sun & the Earth (the first position in the chart above), we see New Moon (the 
phase of the Moon when you can’t see it -it looks dark) because the entire lit side is facing away from Earth. 

● When the Earth is between the Sun and the Moon, we see Full Moon (the phase of the Moon when it looks round 
and bright) because the entire lit side of the Moon is facing Earth. 

● Starting at New Moon (when the Moon is dark), the Moon appears to grow bigger to the left each night until it 
reaches Full Moon and the entire round Moon shows. Then the Moon starts to appear to shrink, getting smaller on 
the right side each night. 

 
 
 



 Big Idea 6 Earth Structures Critical Content 

Identify the physical properties of common earth-forming minerals, including hardness, color, luster, cleavage, and streak 
color, and recognize the role of minerals in the formation of rocks. 

● Mineral Properties 
o Hardness - Describes how easily it can be scratched. A mineral is considered harder than another mineral if 

it can scratch that mineral. 
o Luster - Describes how a mineral appears when it reflects light (how shiny it is). Words like metallic, earthy, 

glassy, dull, pearly and waxy can be used to describe this property.  
o Cleavage - Describes how a mineral breaks apart along smooth surfaces. Mica is a mineral with excellent 

cleavage. 
o Streak - Describes the color of the powder the mineral leaves behind when it is rubbed on a streak plate 

(porcelain tile). 
o Color - Like all objects in our world, when light shines on a mineral some colors bounce off the mineral and 

other colors are absorbed by the mineral. Our eyes see the color that is bounced off or reflected. Many 
minerals share the same color so you will have to observe more than just this property in order to identify a 
mineral. 

● The Mineral Properties Song to the tune of Frère Jacques will help memorize these properties: Hardness Scratch, 
Hardness Scratch, Luster Shine, Luster Shine, Cleavage Break, Cleavage Break, Streak Powder, Streak Powder  

● Questions involving minerals will only mention quartz, feldspar, mica, calcite, talc, pyrite, and graphite. Note: 
Students do not need to memorize specific properties for these minerals. 
 

Identify the three categories of rocks: igneous, (formed from molten rock); sedimentary (pieces of other rocks and fossilized 
organisms); and metamorphic (formed from heat and pressure). 

● Students must be able to identify the way each type of rock is formed. 

● All rocks are made of minerals. Rocks are classified by the way that they are formed. The table below describes the 

three types of rocks. 

The last column in the table below gives specific examples. Students do NOT need to memorize these specific examples. 

Type of Rock How it is Formed Characteristics Possible Found Examples 

Igneous Formed when melted rock, 
known as magma 
(lava),cools 

● glassy 
● gas bubbles 
● crystals when cooled slowly 

Near 
volcanoes 

pumice 
obsidian, 
basalt 

Metamorphic Forms deep in the earth 
when rock is put under 
extreme heat and pressure 

● ribbon-like layers 
● hard 
● crystals 

Near fault 
lines, or deep 
in the earth 

slate, schists, 
marble, 
gneiss 

Sedimentary Forms on earth’s surface 
when rock is weathered, 
layered, and cemented 
together naturally by water 

● fossils (remains of dead 
plants & animals) 

● visible layers 
● visible pieces of different 

sizes & types of rock and 
sediment  

Near water conglomerate 
shale, 
sandstone, 
limestone 

 

● The Three Types of Rock Song will help memorize these properties -  

o Metamorphic - Heat and Pressure 

o Sedimentary - Erosion and Weather 

o Igneous - Red Hot Magma Cooled 

https://ocps.instructuremedia.com/embed/1fdca2e0-5a77-4186-9ca2-f7cd404a3a6b
https://ocps.instructuremedia.com/embed/ad63951a-8c75-4cc8-95e2-c7f331ae3202


Recognize that humans need resources found on Earth and that these are either renewable or nonrenewable. Identify 
resources available in Florida (water, phosphate, oil, limestone, silicon, wind, and solar energy). 

 Definition Examples Examples in Florida 

Renewable 
Resources 

A resource that can 
be remade fairly 
easily. 

wind- moving air used as energy 
solar- sunlight used as energy  
water /hydropower - moving water used as energy 
tides- the regular up & down movement of the 
level of the ocean 
fruits & vegetables - foods 
wood - building material  
biofuel /ethanol- fuel produced  from recently 
living things. Ethanol comes from corn or 
sugarcane  
cotton - plant used to make clothes 

water 
wind  
solar energy 
orange trees 

Non-renewable 
 Resources 

A resource that can’t 
be easily remade. 

fossil fuels (coal, oil & natural gas) - formed deep 
in the earth from dead plants and animals from 
long ago 
phosphate deposits - used to make fertilizer 
limestone -a sedimentary rock made of pieces of 
dead ocean animals like coral - used to make 
cement for constructing buildings 
silicon- used in making computer chips 

phosphate 
oil 
limestone 
silicon 

 

 
Describe the basic differences between physical weathering (breaking down of rock by wind, water, ice, temperature 
change, and plants) and erosion (movement of rock by gravity, wind, water, and ice). 

● Weathering - the breaking down of rock by: 

o wind - rubs against rock breaking off small pieces and smoothing edges 

o water - rubs against rock breaking off small pieces and smoothing edges 

o  ice  

▪ glaciers large sheets of ice that slide over land and break off pieces  

▪ ice wedging - when water falls into cracks of rocks and then freezes pushing the rock apart 

o temperature change - as rock expands and contracts every night and day due to heating and cooling pieces 

break off. 

o plants - when plants or their roots grow and push pieces of rock apart breaking them 

● Erosion- the moving of rock by: 

o gravity - causes rock to move down  

o wind - carries pieces of sediment with it as it blows 

o water - carries rock and sediment with it as it flows 

o ice - glaciers carry pieces of rock with them as they slide along a land mass 

● Words you may see for weathering - breaking, cracking, crushing, splitting, etc 

● Words you may see for erosion - moving, carrying, blowing, falling, flowing, etc 

 

 

Click this link to see the Weathering and Erosion Hand Motion to remember the processes. 
 
 
 

https://en.wikipedia.org/wiki/Sedimentary_rock
https://ocps.instructuremedia.com/embed/064f381f-5fc4-4049-b297-4c4161da4370-7955


 Big Idea 7 Earth Systems and Patterns Critical Content 

Model and explain the parts of the water cycle (evaporation, condensation, and precipitation). 

● Identify the states of water associated with each part and explain the phase changes that happen as water moves 
from one part of the water cycle to another.  

o During evaporation water changes from a liquid to a gas.  
o During condensation water changes from a gas to a liquid.  
o Precipitation can be a solid or liquid (snow & hail = solid, rain = liquid, sleet = solid-liquid mix). 

● Recognize that the ocean is an important part of the water cycle. The ocean is connected to all other bodies of 
water (lakes, rivers, streams, etc.) by evaporation and precipitation.  

● Water can be moved from one body of water to another by evaporating and then eventually falling back to Earth as 
precipitation on land or into another body of water. 

● The water cycle is the continuous process in which water moves from earth’s surface to the atmosphere and back 
again. The Sun powers the water cycle as it is the source of heat energy to cause water to evaporate. 

Recognize how air temperature, air pressure, humidity, wind speed and direction, and precipitation determine the weather 
in a particular place and time. Weather is the condition of the atmosphere at a particular time and place. Distinguish among 
the various forms of precipitations (rain, snow, sleet, and hail), making connections to weather in a particular place and 
time. 

● Air temperature – thermal (heat energy) in the air – measured by a thermometer 
o Determines what type of precipitation can fall  

▪ snow- temperature 32 degrees or below from clouds to surface of Earth 
▪ rain – temperature 33 degrees or above from clouds to surface of Earth 
▪ hail – temperature on surface of earth is often warm, but the temperature in the atmosphere is 

below freezing. Hail forms during a storm.  
▪ sleet – forms when rain travels through a freezing layer of air as it travels to Earth’s surface. 

o Earth’s surface is not heated equally by the Sun causing the air temperature to differ by location 
o Land heats and cools faster than water. This means that air over land areas has more extreme temperature 

changes – higher maximum temperatures and lower minimum temperatures. 
o Air over water has less extreme temperature changes so the air temperature is more moderate 
o Air gets colder as you go up in elevation (at the top of the mountain vs the bottom) 

● Air Pressure – the weight of the air pushing down on Earth – measured by a barometer 
o Air pressure decreases as the altitude increases. 
o High air pressure brings clear, sunny skies 
o Low air pressure brings more evaporation, cloud formation, higher humidity, and precipitation. 
o Warm air rising pushes down with less force creating an area of low pressure 
o Cold air sinking pushes down with more force creating an area of high pressure. 

● Humidity – amount of water vapor in the air  
o Warm air can hold more water vapor than cold air. 
o When the humidity is high, it is more likely that the area will have clouds and precipitation because the air 

contains more moisture (water vapor). 
o If the humidity is low the air is drier. If the humidity is high the air is wetter. 

● Wind Direction – where the wind is blowing from and blowing to – measured with a wind vane 
o Air moves from areas of high pressure to areas of low pressure making wind. 
o Wind traveling from over water, carries wetter air to land (more humidity, clouds, and precipitation) 
o Wind traveling from over a land mass, carries drier air.  
o Wind traveling from a warm place, like the equator, carries warm air. 
o Wind traveling from a cold place, like the poles, carries cold air. 

● Wind Speed – how fast or slow the wind is blowing – measured by an anemometer. 



o Tropical Storms, hurricanes, tornadoes, and blizzards are weather classified by the speed of the wind. 
(severe weather) 

● Precipitation – water falling back to Earth’s surface – measured by a rain gauge 
o Types of precipitation include rain, snow, sleet, and hail depending on air temperature and other factors 
o Types of clouds that can lead to precipitation are:  

▪ Stratus – gray clouds that cover the sky and can produce light rain, sleet, or snow 
▪ Cumulonimbus – dark, puffy, tall storm clouds that are dark grey in color and can produce light to 

heavy rain, snow, sleet, or hail 
o Types of clouds that do not lead to precipitation are: 

▪ Cirrus – white, feathery, high clouds that are made of ice 
▪ Cumulus – fluffy, white, cotton ball clouds 

Describe characteristics (temperature and precipitation) of different climate zones as they relate to latitude, elevation, and 
proximity to water. Climate is the average pattern of weather that happens in a certain location over many years. 

● Latitude – the distance North or South of the Equator 
o Generally it is hotter closest to the equator and coolest farthest away because of the differences in the 

directness of sunlight (most direct at the Equator and least direct at the poles) 
o Three tested climate zones 

▪ Polar – located at the poles - coldest temperatures all year – form of precipitation snow 
▪ Temperate – located between the polar and tropical zones - warm summers, cold winters – rain in 

the summer, snow in the winter 
▪ Tropical – located at and near the equator - warm temperatures all year –  precipitation = rain 

● Elevation – the height of an area above sea level 
o The top of a mountain is generally colder in temperature than the bottom of the mountain. 
o Mountains can affect the amount of precipitation on both of its sides because of its elevation. One side of a 

tall mountain can receive a lot of precipitation while the other nearly none. This is called a rain shadow 
desert. The mountain causes the water vapor in the air to be forced upward into the colder temperatures 
which makes it condense and precipitate on that side leaving dry air on the other side. 

o Higher elevations have lower air pressure because there is less air above them pushing down. 
● Proximity to water 

o The temperature of water changes much more slowly than land. Because of this, areas near large bodies of 
water do not change air temperature as easily as areas away from large bodies of water. This makes the 
climates in coastal areas more moderate (stable) than in areas away from water.  

o Areas away from water generally have greater differences in the daily high temperature and low 
temperature than coastal areas. They also have greater differences in summer and winter temperatures. 

o Areas near water generally have more precipitation than areas away from water – the type of precipitation 
(rain, snow) will depend on the temperature of the area 

Recognize that some weather-related differences, such as temperature and humidity are found among different 
environments, such as swamps, deserts, and mountains. 

● Swamps and Wetlands – warmer and more humid than surrounding areas 
● Desert – warm daytime temperatures and cold nighttime temperatures because there are no clouds to regulate the 

temperature. Very, very, dry – low humidity, low to no cloud formation, little precipitation 
● Mountain – colder temperatures at the top and warmer at the bottom – more humidity on one side of a rain 

shadow desert little humidity on the other side 
● Other Tested Environments 

o Grassland – characterized by a rainy season, generally have warm summers and cooler winters – found in 
between forests and deserts (not enough rainfall to support growth of a forest- not as dry as a desert) 

o Rainforest – Warm temperatures, high humidity and lots of rainfall 
o Tundra – Coldest and driest of all areas – stays cold all year 

https://www.nationalgeographic.com/environment/habitats/grasslands/


 Big Idea 14 Organization and Development of Living Organisms Critical Content 

Describe structures in plants and their roles in food production, support, water and nutrient transport, and reproduction 

● Roots – 1. absorb water and nutrients from the soil  2. anchor the plant in place 3. store sugars and carbohydrates 
made by the leaves (Example of sugar and carb storage - potato and carrot – Note – it is important that students 
realize that roots don’t make food) 

● Stem – 1. transports water and nutrients throughout the plant 2. supports the plant parts 
● Leaves/Needles – 1. make food for the plant using water, carbon dioxide, and sunlight (word photosynthesis is not 

tested) 2. Exchange gases through openings on the leaves (carbon dioxide is taken in and oxygen is released  
● Flower – helps the plant reproduce by attracting pollinators and making seeds. The flower is the reproductive 

structure of a flowering plant. Tested flower parts = stamen, pistil, ovary, petal, sperm, and egg. 
o Stamen – The male reproductive structure of a flowering plant. There is a fine dust-like powder called 

pollen (aka sperm or male reproductive cells) on the stamen. 
o Pistil – The female reproductive structure of a flowering plant 
o Ovary –The female reproductive organ that produces and contains the eggs 
o Petal – modified leaves that surround the reproductive parts of flowers; often brightly colored or unusually 

shaped to attract pollinators 
o Sperm – the male reproductive cell (pollen) 
o Egg – the female reproductive cell (ovule) 

● Seed – the fertilized part of the flowering plant. When it germinates, it can produce a new plant. 
● Fruit – a sweet product of a tree or plant that contains the seed. Examples -cherries, oranges, apples, etc. 
● Spore – a seed like structure that produces a new plant. Ferns and mosses use these to reproduce.  

Identify processes of sexual reproduction in flowering plants, including pollination, fertilization (seed production), seed 
dispersal, and germination.  

● Pollination – to transfer the pollen from the male reproductive structure (stamen) to the female reproductive 
structure (pistil) to fertilize (make a seed) for a flowering plant. 

● Fertilization – the process by which the female reproductive cell (egg) is united with the male reproductive cell 
(sperm contained in the pollen) and a seed is produced. 

● Seed dispersal – the process of moving the seed to a new location so that it has room to grow. Animals, wind, and 
water help in seed dispersal. 

● Germination (sprouting)– the process by which plants begin to grow from a seed or spore. 

Investigate and describe how plants respond to stimuli (heat, light, gravity), such as the way plant stems grow toward light 
and their roots grow downward in response to gravity. 

● Heat – most plants have an ideal temperature in which they will germinate (start to grow); some plants go dormant 
(stop growing) during the cold winter months or during intense heat  

● Light – stems and leaves grow toward light since leaves use sunlight to make food. 
● Gravity – roots grow downward into the soil in response to the pull of gravity. 

Identify the organs in the human body and describe their functions, including the skin, brain, heart, lungs, stomach, liver, 
intestines, pancreas, muscles and skeleton, reproductive organs, kidneys, bladder, and sensory organs. 

● Bladder - Stores urine until the body is ready to release it 
● Brain - The control center of the body 
● Ear - Senses sound waves 
● Eye - Senses and reacts to light and allows for vision 
● Heart - Pumps blood throughout the body 
● Kidneys - Helps balance the salts and acids in the body by filtering blood 
● Liver - Cleans the blood coming from the digestive system and makes bile 
● Lungs - Take in oxygen and expel carbon dioxide 



● Muscles - Produce movement by connecting your bones together 
● Ovaries - Female reproductive organ that produces the egg 
● Pancreas - Helps with digestion by secreting enzymes to process sugars 
● Skeleton - Protects organs, provides support for the body and forms blood cells 
● Skin - Keeps germs and foreign objects from entering the human body; keeps your body cool when you sweat 
● Small intestine - Digests and absorbs nutrients from food 
● Large intestine – Absorbs water at the end of digestion 
● Stomach - Breaks food down as part of the digestive process 
● Testes – Male reproductive organ 

Classify animals into major groups (mammals, birds, reptiles, amphibians, fish, arthropods, vertebrates and invertebrates, 
those having live births and those which lay eggs) according to their physical characteristics & behaviors. 

● Mammals – vertebrates with hair or fur; most give live birth; feed their babies milk from their mother; breathe with 
lungs; warm-blooded Examples whale, dolphin, bat, rhinoceros, rat, human, squirrel 

● Birds – vertebrates with feathers and wings; lay eggs; breathe using lungs; warm-blooded Examples penguin, 
pelican, vulture, peacock 

● Reptiles – vertebrates that breathe using lungs; have dry skin with scales; usually lay eggs on land; cold-blooded 
Examples alligator, snake, turtle 

● Amphibians – vertebrates with smooth, moist skin; lay eggs in water; breathe with gills when young and then lungs 
as adults; cold-blooded Examples salamander, frog, toad 

● Fish – vertebrates with scales and fins; most lay eggs; breathe using gills; cold-blooded Examples stingray, goldfish, 
shark, eel 

● Arthropods – invertebrates with segmented bodies; exoskeletons; jointed legs Examples spider, butterfly, roach 

Animals can also be classified into two classes depending on if they have a backbone. Vertebrates are animals that have a 
backbone. Mammals, birds, reptiles, amphibians, and fish are all vertebrates. Invertebrates are animals that do not have a 
backbone. Arthropods are invertebrates. In place of a backbone, they have exoskeletons. 
 
Classify flowering and nonflowering plants into major groups such as those that produces seeds, or those like ferns and 
mosses that produce spores, according to their physical characteristics. 
 

Flowering Plants Non-Flowering Plants 

If it has a seed, fruit, food, or flower then it is a 
flowering plant. Examples: Carrots, Oak tree, Rose, 
Orange tree 

If it reproduces by spore, or has cones then it is a nonflowering 
plant. Examples: ferns and mosses (spore) Pines and firs (cones) 

 

Reproduce by Seed Reproduce by Spore 

Flowering plants, Conifers (Pines and Firs) Ferns and Mosses 

 
Compare and contrast the function of organs and other physical structures of plants and animals, including humans, for 
example: some animals have skeletons for support – some with internal skeletons, others with exoskeletons – while some 
plants have stems for support.  

● Comparisons are limited to skin compared to plant covering, skeleton compared to stem, and reproductive organs 
compared to flower 

 
 
 
 



 Big Idea 17 Interdependence Critical Content 

Compare and contrast adaptations displayed by animals and plants that enable them to survive in different environments 
such as life cycle variations, animal behaviors, and physical characteristics.  

● Adaptations are characteristics of an organism that increase the chances of survival in an environment. 
● Life cycle variations – differences in the way that animals or plants reproduce that help them survive in an 

environment. See examples below: 
o Female Loggerhead Sea Turtles lay more than 100 eggs which helps them survive because it ensures that 

more will live to be adults who can reproduce. 
o Butterflies going through complete metamorphosis (which includes 4 different stages and different food 

sources at different stages) helps more survive because less of each type of food is needed at one time. 
o Flowers having brightly colored petals helps plants survive because the bright colors attract pollinators 

essential to seed production, and ultimately, reproduction of the plant. 
● Behavioral Adaptations – things that animals do that help them survive. Some behaviors are learned while others 

are inherited instincts that the animal is born knowing how to do. 
o Birds move south, migrate, for the winter which helps them survive because it keeps them from freezing 

and enables them to find food during seasonal temperature changes. 
o Opossums play dead which keeps predators from eating the opossum. 
o Prairie dogs call out in alarm when a predator is threatening which warns the colony and helps them 

survive. 
o Plants can also have behavioral adaptations. Examples are sunflowers following the sun, roots growing 

downward, etc. 
o Inherited vs learned behaviors - Recognize that animal behaviors may be shaped by heredity and learning.  

See Below 

Inherited Behaviors (Instincts) Learned Behaviors 

Spiders spin webs without being taught. Bear cub watches mother to learn how to catch salmon 
when it jumps out of the river 

Baby turtles know how to walk to the ocean after they 
hatch without being taught. 

Chimpanzees poke a stick into a termite mound to capture 
termites for food. 

Babies cry when they need something without being 
taught. 

Tiger cubs play and learn important moves that will help 
them become capture prey 

● Physical Characteristics – structural adaptations that a plant or animal has that help it survive. 
o Tigers have sharp claws and teeth that allow them to capture and eat prey. 
o Whales have thick layers of blubber which allow them to stay warm in cold environments. 
o Some plants have large leaves which allow them to collect sunlight in areas with little light. 
o Some animals have coloring which allows them to blend in with their environment in order to effectively 

hide from predators and stalk prey - camouflage. 
o Some animals resemble another animal which is dangerous or unsavory, and predators avoid them - 

Mimicry 

Describe how animals and plants respond to changing seasons. 

● Hibernation – a bear sleeps and its heart rate and breathing slow down requiring less energy during the cold winter 
when food is less plentiful. 

● Dormancy – many plants stop growing during the cold winter months. Leaves fall off trees during dormancy. 
● Migration – birds move to a warmer location during the winter to find food and warmth. 

 



Compare the seasonal changes in Florida plants and animals to those in other regions of the country. 

Florida plants and animals may have shorter or less pronounced seasonal adaptations than plants and animals living in 
areas north of Florida since Florida winters are not as cold as these areas. 

Recognize ways plants and animals, including humans, can impact the environment. 

● Deforestation – removing forests to use the land in other ways causes animals to lose homes and food. 
● Pollution – causes damage to an ecosystem in many ways and can risk animal food, health, and homes. 
● Invasive species of animals – animals not native to an area cause a disruption in the food chain of an ecosystem 

because they have no natural predators and eat other animals’ normal food source. 
● Invasive species of plant – plants not native to an area cause a disruption in an ecosystem because they compete 

with native plants for space to grow and access to sunlight often eliminating native plants. 

Describe how, when the environment changes, differences between individuals allow some plants and animals to survive 
and reproduce while others die or move to new locations. 

● Plants and animals, including humans, impact the environment. When the environment changes, the characteristics 
of the different plants and animals in the environment determine if the plant or animal is able to survive and 
reproduce in the changed environment.  

● If the animal cannot survive and reproduce in the changed environment, but it has the ability to move to a new 
location in order to survive, then it will need to move.  

● If a plant or animal is unable to survive in the new environment and unable to move to a new location, the plant or 
animal will die. 

Trace the flow of energy from the Sun as it is transferred along the food chain through the producers to the consumers. 

● Plants and animals in an ecosystem are dependent on each other for survival.  
● The energy source that drives the food chain is the sun.  
● The sun’s energy is passed along the food chain as producers (green plants) make their own food using carbon 

dioxide, water, and sunlight (photosynthesis – term not tested) and consumers eat producers and/or other 
consumers to obtain this energy.  

● In diagrams, the arrow represents the flow of energy! The plant gets its energy from the Sun, the mouse gets its 
energy from the plant, and the owl gets its energy from the mouse. 
 
 

 
Recognize that plants use energy from the Sun, air, and water to make their own food. Explain that animals, including 
humans, cannot make their own food and that when animals eat plants or other animals, the energy stored in the food 
source is passed to them. 

● Producers (plants) are the only ones that can make their own food using the sun’s energy. All of the others 
(consumers) must eat plants and other animals (that have eaten plants or other animals that have eaten plants) to 
get energy. 

 

Important Food Chain Vocabulary 
● Herbivore – an animal that obtains nutrients from eating plants. 
● Omnivore – an animal that obtains nutrients from eating both plants and animals. 
● Carnivore – an animal that obtains nutrients from eating other animals. Note: These animals still rely on the plants 

in their ecosystem in order to survive because they eat animals that eat plants. If plants are eliminated from the 
ecosystem the carnivores have to move to a new location in order to survive. 

● Producer – a producer is a plant! Only plants are able to make their own food using energy from the Sun, water, 
and carbon dioxide. In the food chain below, the corn plant is a producer. 

● Consumer – animals are consumers. They have to eat plants or other animals to get the energy they need to live. In 
the food chain below, the mouse and owl are consumers. 

● Predator - An organism that kills and eats other organisms (prey) for energy. 
● Prey - An organism that is killed and/or eaten by another organism (predator) for energy.  



 Big Idea 16 Heredity and Reproduction Critical Content 

Compare and contrast the major stages in the life cycles of Florida plants and animals, such as those that undergo 
incomplete and complete metamorphosis, and flowering and nonflowering seed-bearing plants. 

● Students have to be able to identify, compare, and/or contrast the major life cycles of Florida plants and/or 
animals. A life cycle is the stages of an organism’s growth and development.  

o Complete Metamorphosis -  Consists of 4 stages of development -  
▪ Egg - the first stage in the life cycle of many organisms. 
▪ Larva - the small, worm-like stage in the life cycle of some insects. 
▪ Pupa - stage in the life cycle of some insects when the insect changes from a larva into an adult. 
▪ Adult - stage of an animal or plant life cycle when the organism is fully grown and able to 

reproduce. 
▪ Many animals go through Complete Metamorphosis including butterflies, ladybugs, frogs, beetles, 

and ants. See example cycles below.  

 
o Incomplete Metamorphosis - Consists of 3 stages of development 

▪ Egg - the first stage in the life cycle of many organisms. 
▪ Nymph (Juvenile) - a stage in the life cycle of some insects in which the insect looks like a smaller 

version of an adult. As the insect grows, it sheds its exoskeleton and grows a larger one. 
▪ Adult - stage of an animal or plant life cycle when the organism is full grown and able to reproduce. 
▪ Many animals go through Incomplete Metamorphosis including grasshoppers, cockroaches and 

dragonflies. See example cycles below. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



o Life Cycle of a Flowering Plant 
▪ Pollination - a pollinator (animal, wind, water) moves pollen from the stamen (male) of one flower 

to the pistil (female) of another flower. 
▪ Fertilization - the male pollen travels down the pistil and joins with the egg in the ovary forming a 

seed. 
▪ Seed - the product of fertilization of a flowering plant. A seed contains an embryo and is able to 

germinate to produce a new plant in the right conditions. 
▪ Germination - when a seed begins to grow or sprout. 
▪ Seedling - a young plant. Due to its lack of flowers, it is unable to reproduce.  
▪ Adult Flowering Plant - a full grown plant with flowers capable of producing new seeds. 

 
 
 
 
 
 
 
 
 
 
 
 

o A Pine Tree, an example of a conifer, is a Non-Flowering Plant that Reproduces by Seed. The conifer life 
cycle is similar to that of flowering plants but conifers have male and female pine cones instead of 
flowers. 

 
o Ferns and Mosses are Non-Flowering Plants that Reproduce by Spore-  

▪ Spore - A seed like structure that produces a new plant.  
  
 
 
 
 

 
o The Life Cycle of Many Animals 

▪ Egg or Embryo - describes a developing animal BEFORE it is 
born or hatched. 

▪ Infant - a very young animal that needs a lot of care from an 
adult. 

▪ Adolescent - describes the developing animal when it is 
changing into an adult (another word for teenager) 

▪ Adult - describes a full grown animal capable of reproduction 


