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Part Two: Form 303 

Cycling of Matter 

 
This section includes the following materials related to Form 303 – Cycling of Matter: 

 Sample Gateway Test Form 
 

o Document A: Energy Flow Diagram 
 

o Document B: The Carbon Cycle 
 

o Document C: Photosynthesis and Cellular Respiration 
 

o Citing Original Sources  
 

o High School Gateway Checklist 
 

 Characteristics of a High and Low End Response to Form 303 
 

 Background Information on Cycling of Matter 
o Food Webs 
o Law of Conservation of Matter, Photosynthesis, and Cellular Respiration  
o The Carbon Cycle 
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Sample Gateway Test Form 
 
 

 

 

 

 

 

 

 

 

 

 

 

Each Gateway Test form is constructed with the following features: 

 Scientific Background   

 An overview of the Writing Task   

 Two to three specific bullets that must be addressed in each response 

 Scientific documents for analysis and interpretation  

 

 

  

FORM 303 
 

Cycling of Matter 
 
Scientific Background 
Modern science has greatly increased the understanding of cycling of matter, energy transfer, 
and the conservation of matter and energy. 
 
Writing Task  
Write an essay that explains the changes involved in the cycling of matter.   
 
In your essay, be sure to do the following. 
 

 Describe a food web in detail, including at least three food chains.  
 State the law of conservation of matter and energy and explain how this law 

applies to photosynthesis and cellular respiration. 
 Describe how carbon is cycled between living organisms and their 

environment.  
 

(Documents A through C are related to this Writing Task.) 
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DOCUMENT C 
 

 

 

 

 

 

 

 

(Students receive only the equations above, not the text below.) 

This document is intended to cue a discussion of how the law of conservation of matter and 
energy relates to the processes of photosynthesis and cellular respiration which is the second 
bullet of the writing task. 

  

Photosynthesis 
 

6 CO2  +  6 H2O    C6H12O6 + 6 O2 

 
Cellular Respiration 

 
C6H12O6 + 6 O2  6 CO2 + 6 H2O 
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This page is included in the test booklet to provide students with examples of how to cite 
information from the provided documents. 
  

Citing Original Sources 
 
Citation for a Direct Quotation Within the Context of a Sentence 
In Closing the Ring, Winston Churchill states the importance of a continued alliance 
between the United States, Britain, and Russia: “We are the trustees for the peace of 
the world….We must remain friends in order to ensure happy homes in all countries.” 
 
Citation for a Paraphrased Passage Within the Context of a Sentence 
Winston Churchill, in Closing the Ring, states that if the United States, Britain, and 
Russia remain allies, lasting peace is possible. 
 
Parenthetical Citation for a Direct Quotation from a Gateway Document 
The depth of Challenger Deep is put into perspective with the knowledge that one 
would have “to stack 26 Empire State Buildings (430 meters tall) on top of one 
another to reach the surface of the ocean from the bottom” (Document B). 
 
Parenthetical Citation for a Paraphrased Passage from a Gateway Document 
The deepest spot know on this planet is Challenger Deep in the Marianas Trench.   
Twenty-six Empire State Buildings stacked on top of each other would be needed to 
reach the surface of the Pacific from this great depth (Document B). 
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High School Gateway Checklist 

 

Address and develop each part of the Writing Task. 

 Have you developed each part of the Writing Task? 

 Have you included detailed evidence for each of your supporting ideas? 

 (Social Studies only): Have you supported your conclusions with factual information? 

 (Science only): Have you explained the connections within and across parts of the 

Writing Task? 

Use information from the documents and your prior knowledge. 

 Have you included information from the provided documents? 

 Have you included relevant information from your high school courses? 

Organize your ideas. 

 Have you provided a clear introduction, middle, and conclusion to your essay? 

 Are your ideas logically grouped and linked in all parts of your essay? 

Use correct conventions of writing. 

 Have you written complete and varied sentences with appropriate end punctuation, 

coordination, and subordination? 

 Are your spelling, punctuation, capitalization, and usage correct? 

 Have you cited your sources when you paraphrased and quoted information from the 

documents? 

 

This checklist appears on page two of the response folder. 
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Characteristics of a High End Response to Form 303 
 

Specific Discussion 

 Defines food web correctly 

 Gives three examples of food chains that belong in the food web described 

 States the law of conservation of matter and energy 

 Explains the law of conservation of matter and energy 

 Explains how matter and energy are conserved and/or recycled using the processes of 
photosynthesis and cellular respiration 

 Includes how energy is transferred in photosynthesis and cellular respiration 

 Explains one or more complete cycles from the diagram in Document B 

 Explains the role of at least one of these processes in the cycling of matter: 
photosynthesis, respiration, decomposition 

Big Picture Discussion 

 Explains how photosynthesis, cellular respiration, conservation of matter, conservation of 
energy, and the carbon cycle relate to the cycling of matter 

 Connects the food web, the law of conservation of matter and energy, and the carbon 
cycle to each other 

 

Characteristics of a Low End Response to Form 303 
 

 Attempts to transcribe Documents A-C rather than explain and interpret the information 
in the context of the task 

 Confuses food webs with food chains 
 Only describes one food chain 
 Misstates the law of conservation of energy and matter or invents a law 
 States the law of conservation of energy but does not mention photosynthesis or cellular 

respiration 
 Does not explain how carbon moves in the environment and the atmosphere 
 Misses the connections between parts of the assigned task 
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Background Information on Cycling of Matter 
 
Bullet 1: Food Webs  
 
“Describe a food web in detail, including at least three food chains.”  

 

Environment/Ecosystem 

 An ecosystem is a complex set of relationships between the organisms, the resources, and 
the habitats in an environment. 

 Organisms obtain the energy and materials needed for life from their environments. 

 The materials are transferred back to the environment after they are used and after the 
organism dies. 

 Sunlight is the original source of energy in most ecosystems. 

Food Chain 

 A food chain is the transfer of materials (in the form of food) and energy (in the form of 
chemical bonds in the food) from one organism to another organism.  

 When food is eaten, the energy in the chemical bonds is released for the organism to use. 

 A food chain should consist of at least three organisms in the proper sequence. 

 Plant  mouse  snake  owl  decomposer 

 All organisms need energy to live 
o Autotrophs/producers make their own food: an example is a plant 

 Producers convert solar energy into chemical energy by using sunlight to 
make their own food (glucose). 

o Heterotrophs are unable to convert solar energy to chemical energy, so they must 
consume other organisms in order to obtain energy 
 Herbivores eat only plants. 
 Carnivores eat only animals. 
 Decomposers break down organic matter. 
 There are three levels of consumers: 

 Primary: feed directly on plants (mouse) 

 Secondary: eat herbivores (snake) 

 Tertiary: eat secondary consumers (owl) 

Food Web 

 A food web consists of all the possible feeding relationships which exist in an ecosystem. 
Most ecosystems contain multiple food chains which often intersect.  
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Bullet 2: Law of Conservation of Matter, Photosynthesis, and Cellular Respiration 
 
“State the law of conservation of matter and energy and explain how this law applies to 
photosynthesis and cellular respiration.”  
 

 
The Law of Conservation of Matter and Energy states that matter and energy can neither be 
created nor destroyed. 

 Matter is constantly being recycled. 

 The amount of matter remains constant. 

 Energy is not recycled, but it can be transformed, i.e. changed from one kind of energy to 
another (light energy to heat energy or chemical energy) 

 The law of conservation of matter and energy can be illustrated by balanced chemical 
reactions.  

Chemical Reactions or Changes 

 In a chemical reaction, the chemical or molecular structure of a substance changes and a 
new substance is formed. 

 Some examples of chemical reactions are photosynthesis, respiration, digestion, and 
burning. 

 In a physical change, the substance changes form but remains the same substance. 

 Some examples of physical changes are boiling water and melting ice. Both substances 
are still water, but it has changed from liquid water to steam (gaseous water), or from 
solid water to liquid water. 

Chemical Equations 

 Chemical equations must be balanced. The same number and kind of atoms must be 
found on each side of the equation to reflect the law of conservation of matter and 
energy. 

 Chemical reactants are the raw materials that are required for a chemical reaction to take 
place. The chemical symbols for reactants are always written on the left hand side of the 
chemical equation. 

 Chemical products are formed during a chemical reaction. The chemical symbols for 
products are always written on the right hand side of the chemical equation. 

 REACTANT(S)      PRODUCT(S) 
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Photosynthesis: reverse or reciprocal reaction of cellular respiration 

 Photosynthesis is the process by which carbon dioxide and water are combined in the 
presence of sunlight and chlorophyll and enzymes to produce glucose and release oxygen 
as a waste product of this reaction. 

 Formula:  6CO2 + 6H2O    C6H12O6 + 6O2  

Cellular Respiration:  reverse or reciprocal reaction of photosynthesis 

 Respiration is the process used by consumers and producers to convert the energy in 
glucose into a usable form of energy. The energy released is used by cells to drive all 
cellular reactions. 

 Formula: C6H12O6  +  6O2    6CO2  +  6H2O  +  Energy 

 

Bullet 3: The Carbon Cycle 
 
“Describe how carbon is cycled between living organisms and their environment.” 
 

 
The Carbon Cycle 

 All living things contain carbon. 
 Carbon can be found in substances as diverse as sugar (C6H12O6) and gas (carbon dioxide 

– CO2). 
 Substances such as carbon are always being cycled between living things and their 

environments. 
 Carbon dioxide in the atmosphere is used by plants to conduct photosynthesis and create 

glucose. 
 When herbivores eat plants, they receive some of the carbon atoms from the plants during 

cellular respiration. 
 When secondary consumers eat herbivores, they receive some of the carbon atoms from 

the herbivores.  
 When animals exhale, they release carbon dioxide into the atmosphere. 
 When animals and plants die, the decomposers receive part of the carbon in the bodies 

they consume. 
 Carbon is also released by the burning of natural resources (fossil fuels) in the 

environment. 
  


