
8th Grade Unit 5: Matter Cycles “I CAN Statements”               Photosynthesis and Cellular Respiration 
                                                                                                                Conservation of Matter and Energy   

Rate Yourself:   1- I am unclear about      2- I have the basics down    
 3-  I know it, but need a little practice   4- I am an expert, I can teach it 
 

1. Describe the process of photosynthesis using word equations:  

o carbon dioxide + water + sunlight —> sugar (food) + oxygen + water 

 

2. Describe the role of light, carbon dioxide and water in photosynthesis 

 

3. Describe the role of chlorophyll in the process of photosynthesis 
 

4. Differentiate which organisms undergo photosynthesis 
 

5. Describe the process of cellular respiration using word equations:  
o oxygen + sugar (food) — > carbon dioxide + water 
 

6.   Explain how cellular respiration breaks down food to provide energy and releases 
carbon dioxide 
 
7.   Explain why plants and animals undergo cellular respiration 

 

8.  Investigate how living systems obey the Law of Conservation of Mass 

 
9.   Investigate how living systems obey the Law of Conservation of Energy 

 

10.   Explain how matter and energy are transferred in the carbon cycle 
 

11.   Construct a scientific model of the carbon cycle to show how matter and energy 
are transferred 

 
12.  Identify carbon reservoirs as the atmosphere, organisms, fossil fuels, sediments 
and oceans and other bodies of water 
 
13.  Discuss benefits and limitations of models 
 
 

 

 



1. Describe the process of photosynthesis using word equations:  

o carbon dioxide + water + sunlight —> sugar (food) + oxygen + water 

Photosynthesis is a cellular process that autotrophs/producers got through to produce sugar and 

oxygen. 

Photosynthesis is the process in which green plants take in light, carbon dioxide, and water to produce 

glucose (sugar) and release oxygen gas as a waste product.  

 

2. Describe the role of light, carbon dioxide and water in photosynthesis 

During photosynthesis light provides energy, and carbon dioxide and water are turned into sugar and 
oxygen.  

1. Photosynthesis is the process in which green plants take in light, carbon dioxide, and water to 

produce glucose and release oxygen as a waste product. If you cut down too many trees, the 

amount of oxygen in the air would be reduced.  

2. During photosynthesis, a plant absorbs light energy from the sun. Carbon dioxide and water, 

along with energy from the sun, produce sugars (glucose). 

3. During photosynthesis, a plant absorbs light energy from the sun. When there is less sunlight 

available to the producers, there is less photosynthesis, which means higher CO₂ levels in the 

air. Ex – Night, very cloudy days, during dust storms or volcanic eruptions, winter time…. It 

would be just the opposite for very sunny days, an increase in photosynthesis. IE… higher CO₂ 

consumption, more O₂ output.  

 

3. Describe the role of chlorophyll in the process of photosynthesis 
Organisms that contain chlorophyll within chloroplasts undergo photosynthesis. They are called 

Producers or Autotrophs because they make their own food. Producers release oxygen into the 

atmosphere during photosynthesis. 

(Heterotrophs – have NO Chlorophyll – so NO PHOTOSYNTHESIS)  

1. In photosynthesis, chlorophyll is the light absorbing pigment located within the chloroplast. 

2. Organisms that contain chlorophyll within chloroplasts undergo photosynthesis. 

3. Chlorophyll reflects the green wavelength of light, that’s why plants with chlorophyll are green.  

 
4. Differentiate which organisms undergo photosynthesis 

Photosynthetic green algae/bacteria, trees, and plants produce oxygen during photosynthesis. 
Organisms without chlorophyll, heterotrophs, must consume food for their energy.  The amount of 
photosynthesis by plants is lower in the winter/night than in summer/day. Like other producers, 
photosynthetic bacteria undergo photosynthesis. Primitive plants and photosynthetic bacteria are 
mostly responsible for the oxygen cycle, thus the oxygen we have available to breathe today! 
 
 



5. Describe the process of cellular respiration using word equations:  
o oxygen + sugar (food) — > carbon dioxide + water 
Almost all Bacteria, Protists, Fungi, Plants, and Animals go through the biological process called Cellular 
Respiration. During this process animals breathe in oxygen and release carbon dioxide.  

• Cellular respiration is the process in which cells absorb glucose (sugar) and oxygen to release 

energy, carbon dioxide, and water. 

                                  Sugar  +   Oxygen                            Carbon Dioxide + Water + Energy                                   

 
6. Explain how cellular respiration breaks down food to provide energy and 

releases carbon dioxide 
Sugar compounds contain carbon, oxygen, and hydrogen atoms (C6H12O6). Our body goes through 
cellular respiration, we consume sugars and then break the sugars down for energy, during this process 

we release energy and produce carbon dioxide gas. Heat is generated when food molecules are broken 
down during cellular 
Respiration 

• Cellular respiration is the process in which cells absorb glucose (sugar) and oxygen to release 

energy, carbon dioxide, and water. 

• In cellular respiration, oxygen and glucose react within the mitochondria to release energy, 

carbon dioxide and water. 

 
7. Explain why plants and animals undergo cellular respiration 

Plants and animals (biological/living parts of the environment) undergo cellular respiration to break 

down food for energy production. Cellular Respiration releases the energy stored in the bonds of the 

food (glucose/sugar). This energy, ATP, is then used to sustain the plants and animals. In this process 

they release Carbon Dioxide and heat into the environment.  

8.  Investigate how living systems obey the Law of Conservation of Mass 

The Law of Conservation of Mass states that matter can be changed from one form into another, 
but the total amount of mass remains constant.  
When matter undergoes a change, the total mass of the products equals the total mass of the reactants. 
The amount of matter will ALWAYS remain constant; it CAN’T be created or destroyed. The matter that 
is converted into gases will be released into the environment; that part is difficult to measure because it 
is an open system, not in a closed container. But, if it is in a closed container then the mass would 
always be constant regardless of the way it changes. Food is used for growth, some is stored, and the 
rest is excreted as waste.  

 



9.   Investigate how living systems obey the Law of Conservation of Energy 

 
Law of Conservation of Energy states that energy cannot be created or destroyed, but can be 
transformed (its form can change). 
In living systems radiant energy from the sun is changed into chemical energy in sugars which is 
converted into kinetic energy and heat energy is given off.    ENERGY IN = ENERGY OUT  
*** If you can’t figure out where some of the energy in a system went, most of the time you can assume 
it was released as heat energy into the surrounding environment.    

 

10.   Explain how matter and energy are transferred in the carbon cycle 
The carbon cycle is the process by which carbon moves within and between organisms and their physical 
environment; all living things contain carbon. Producers gain most of their carbon from the carbon 
dioxide gas found in our atmosphere. They take in the gas during photosynthesis. Plants can take in 
carbon dioxide from air or water, and then they release the oxygen that the consumers breathe in. 
In ecosystems, producers, consumers, and decomposers all play a role in the carbon cycle. 
Photosynthesis, cellular respiration, emission by factories, and decomposition (decay of organisms) are 
all part of the carbon cycle because these processes are cycling carbon through the ecosystem.  
(Just like the water cycle cycles H₂O, and the Oxygen Cycle cycles O₂.) During periods of increased global 
temperatures, there would usually be an increase in atmospheric CO2. 
 

Bacteria and fungi, decomposers, break down dead plants and animals into carbon-based soil 
nutrients that plants can use for growth. Decomposers recycle nutrients into soil.   
 
You raise carbon dioxide levels on Earth by cutting down too many trees, increasing the number of 
factories & cars, burning fossil fuels, and increasing the number of humans carrying out Cellular 
Respiration.  
As you reach the top level consumers in a food web, the total amount of energy available to them 
decreases, as compared to the amount available to the producers.  

 
The diagram shows the flow of energy in a particular ecosystem where the producers, organisms with 

chlorophyll, receive all of the energy from the Sun. As you move up the energy levels less and less 

energy is available.  



The arrows in food chains and webs represent the direction of energy flow, from which 
organism to which organism. As you progress to higher levels in a food chain or web, the 
amount of energy available decreases because the lower level organism used some of the 
energy for growth and reproduction. Some of the energy is also stored or excreted as waste.  
The carbon cycle is the process by which carbon moves within and between organisms and 

their physical environment. 

11.   Construct a scientific model of the carbon cycle to show how matter and 
energy are transferred 

 
- Burning Fossil Fuels (Coal, Oil, and Natural Gas) can lead to Global Warming. The temps on Earth 
increase due to Carbon Dioxide trapping heat on Earth. We could plant more trees and plants to help 
absorb the CO₂ they use for photosynthesis.  

 
 



12.  Identify carbon reservoirs as the atmosphere, organisms, fossil fuels, 
sediments and oceans and other bodies of water 

 

I can explain that: Decomposers (bacteria and fungi) return carbon to the atmosphere through 

respiration and to the soil by breaking down compounds in dead organisms. The plants use the soil 

nutrients to stay healthy. 

I can explain that: Human activities, such as, burning fossil fuels (driving cars, burning coal) increase 

the carbon dioxide content in the atmosphere. Human activities such as deforestation (chopping down 

our forests) reduce the amount of plants taking carbon dioxide out of the air through photosynthesis. 

Cutting down the trees also reduces the amount of oxygen available in our atmosphere. 

I can explain that: Non-Biological processes, such as erupting volcanoes, dust clouds, or anything that 

blocks the sun can block photosynthesis, these processes reduce photosynthesis, which in turn slows 

down the carbon cycle.  

-Producers take in carbon from air and soil then convert it to sugars that are used for energy  

- Consumers gain carbon by eating producers  

- Consumers return carbon to the atmosphere through respiration, and to the soil through waste and 

death. 

ALL living or once living things contain carbon! Consumers return carbon to the atmosphere through 

respiration, and to the soil through their waste and death. (Decomposers, bacteria and fungi, break 

them down.) 

• The carbon cycle includes carbon reservoirs or carbon sinks, such as the atmosphere, organisms, 
fossil fuels, sediments, and oceans/water. Each of them stores carbon, but the oceans are by far 
the largest carbon sink in the world. Some 93 percent of carbon dioxide is stored in algae, 
vegetation, and coral under the sea.  

 

13.  Discuss benefits and limitations of models 

 
Model: A model is a representation that is built or drawn to help us study and understand objects that 
are too small, too large, or too far away. Many scientists use computer models to help them learn about 
complex systems, things like the weather, oceans, or space.  
 
Benefits – Models of the Earth can be used to study new findings, which can lead to changes in our 

current thinking. A model of crustal plates can help us learn about how the crustal plates move around 

on the Earth’s surface. 

Limitations- A model of the Earth can’t show every exact detail, things like rivers, oceans, winds, glaciers 

trees…… It is also impossible to create the intense heat and pressure the layers of the Earth are under.  


