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Awesome Olsen Middle School 

 

 

 

 

 

 

Purpose:  Olsen Middle School has implemented Summer Learning assignments to 

ensure that students are engaged and exposed to various science benchmarks 

required to be successful for the upcoming school year.  Each grade specific 

assignment will preview a portion of the upcoming school year’s content or address 

unfinished learning in a prior grade.  These assignments can be done independently 

and will be one of the first grades entered into the gradebook upon their return.  

Please ensure that your child completes ALL portions of the assignment.   

Additional copies can be found on the Awesome Olsen Middle School website – 

https://www.browardschools.com/Olsen.  This assignment should be turned into 

your 8th grade science teacher on the due date listed below.  Use resources needed 

to complete the assignments.  All benchmarks will be included in the end of year 

Statewide Science Assessment. List of assessed standards are included at the end 

of the assignments. 

 

Summer Learning Assignments are due:    August 26, 2022 

Thank you and have an Awesome summer, 

Olsen Middle School Science Department 

https://www.browardschools.com/Olsen
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Physical Science Summer Learning 

SC.8.P.8.1 (2) – Explore the scientific theory of atoms (also known as atomic theory) by using models to 

explain the motion of particles in solids, liquids, and gases. 

SC.8.P.8.7 (1) – Explore the scientific theory of atoms (also known as atomic theory) by recognizing that 

atoms are the smallest unit of an element and are composed of sub-atomic particles (electrons surrounding a 

nucleus containing protons and neutrons). 

1. Watch the Crash Course and TED-Ed Videos found at the following links: 

a. The 2,400-year search for the atom - https://www.youtube.com/watch?v=xazQRcSCRaY  

b. “The History of Atomic Chemistry” found at the following link:  

https://www.youtube.com/watch?v=thnDxFdkzZs&vl=en 

2. Complete the following vocabulary graphic organizer from the information viewed in the video. 

Word Meaning - 

Definition 

Scientific 

Importance 

Picture or clue 

Atomos 

   

Discharge Tubes 

   

Cathode Ray 

   

Electrons 

   

Nucleus 

   

Protons 

   

Quantum Theory 

   

Orbitals 

   

https://www.youtube.com/watch?v=xazQRcSCRaY
https://www.youtube.com/watch?v=thnDxFdkzZs&vl=en
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The Atom 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Directions:  Fill in the box with the definition, location, charge, and size of the  particle identified.  Use information from the video and research to assist you.

Electron 

Neutron 

Nucleus 

Proton 
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Atomic Theory Timeline Reading Comprehension 

Scientist:  Democritus Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 

  

  

 

Scientist:  John Dalton Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 

  

 

 

Scientist:  JJ Thomson Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 
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Scientist:  Ernest Rutherford Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 

  

 

 

Scientist:  Niels Bohr Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 

  

 

 

Scientist:  Erwin Schrodinger & Lois de Broglie Diagram of Model: 
Year of Discovery: 

Name of Model/Theory: 

 

Brief Explanation of Experiments Leading to Discovery: 

 

 

 

 

 Brief Description of Model: 
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Atoms & the history of the atom 

  

Leucippus, a Greek philosopher, was the first person recorded to believe that all matter consisted of atoms. He believed 

that everything was made up of tiny and indivisible bodies called atoms. The word atom comes from the Greek word 

‘atomos’, which means not divisible. According to Democritus, another Greek philosopher who agreed with what 

Leucippus said, these atoms were not alike. He said that they differed in size and shape, and that substances were different 

from each other because they were made up of different types of atoms. Other Greek philosophers, such as Aristotle, 

believed that everything was instead made up of four basic elements: earth, fire, air, and water, not atoms. Views such as 

Aristotle’s dominated science for many centuries, up until the middle ages. 

 

During the period up to the middle ages, science in general, and science regarding the atom, halted. When interest in 

science was revived in Europe, around the 16th and 17th centuries, enough was already known about what Greek 

philosophers new about the atom to carry on their work. John Dalton was born in 1766 and developed the ancient concept 

of atoms into a scientific theory that was the foundation for modern chemistry. Throughout his life, Dalton was very 

interested in the atmosphere of the Earth, and he recorded over 200 000 observations of the atmosphere in his notes. These 

observations led Dalton to study and experiment with gases. From these experiments he began to formulate his theories on 

atoms and the structure of the atom. 

 

His theory on atoms - his most important contribution to science - was that matter is made up of atoms of different 

weights. He believed that atoms could combine in simple ratios by weight. In his book ‘A New System of Chemical 

Philosophy’, which he published in 1808, he listed the weights of a few known elements relative to the weight of 

hydrogen. Although the weights that he proposed were not entirely accurate, they formed the base for the modern periodic 

table of elements. 

 

Sir Joseph John Thomson was born in 1856 and is recognized as the British scientist who discovered and identified the 

electron. In 1897 Thomson demonstrated that cathode rays - high-speed electrons emitted by a negative 

electrode of a vacuum tube when an electric current pass through it - were units of electrical current that 

were made up of negatively charged particles that were smaller than an atom. He believed that these 

atoms were a central part of all matter and developed a model of an atom in which several negatively 

charged electrons were embedded in a sphere of positive electricity, with the two charges neutralizing 

each other. 

Thomson then began to research positively charged ions – atoms or molecules that have an 

electric charge which is positive as a result of having a number of negative electrons 

unequal to the number of positive protons in the atom. His research into this field pointed out the possibility that ordinary 

elements might exist as isotopes - varieties of atoms of the same element, which have the same atomic number but differ 

in mass. 

  

Sir Ernest Rutherford was born in 1871 in New Zealand. Perhaps more than any other scientist, he formed modern-day 

views about the nature of atoms and matter. Around the year 1898 Rutherford discovered a number of radioactive atoms. 

Although others had begun the earliest research into radioactivity with atoms, Rutherford soon dominated this field. He 

found two different types of radiation, which he called alpha and beta. In 1902 and 1903, Rutherford found out about 

radioactive half-life and developed an idea of radioactivity that is still accepted today: that each decay of the atoms of 

radioactive material is a transformation of that element from a parent element into a daughter element, with each type of 

atom having its own period of transformation. 

 

Rutherford made his greatest discovery in 1909. In his research he found that a few alpha particles, when bombarding thin 

metal foils, were being deflected from their path through more than 90 degrees. Rutherford later responded to his 

experiments by saying that "It was almost as incredible, as if you fired a fifteen-inch shell at a piece of tissue paper and it 

came back and hit you." In early 1915 he announced his version of an atom structure: a very small, very tightly packed, 

charged nucleus which had electrons orbiting it. The deflected alpha particles were those that had come into close 

proximity with the nucleus and had rebounded in various oblique directions. 

Thomson’s atomic model 
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Rutherford’s atomic model of the atom 

  

Niels Henrik David Bohr was a Danish physicist who was born in 1885. He is known mainly for his work in the 

field of atomic theory. Bohr worked under Ernest Rutherford, however, Bohr’s problem with Rutherford’s model 

of the atom was that, according to the theories of electrodynamics, the electrons should radiate and therefore lose 

energy and crash into the nucleus of the atom. Bohr then worked relentlessly for three months and was 

successful in obtaining a formula which correctly described how helium nuclei were absorbed by other atomic 

nuclei. He believed that the energy that was lost by a helium atomic nucleus in flying through an atom did not depend on 

the size of the atom, rather, it depended on the distances between the nucleus and the various electrons in the atom. 

 

In 1913 Bohr produced a model of the atom in which radiation was emitted only when an electron jumped from one orbit, 

or shell, to another. The frequency of light that an atom emitted was not related to the frequency of or in the atom, rather, 

it was based on the difference between two energy levels within the atom. 

  

 

Bohr’s model of the atom. Electrons can jump from a low-energy orbit near the nucleus to orbits of 

higher energy by absorbing energy (green trails). When the electrons return to a lower energy level 

(purple trails), they release the excess energy in the form of radiation of a characteristic wavelength, 

such as visible light. 

  

 Sir James Chadwick was a British physicist who was born in 1891. Scientists were having trouble with 

the structure of the atom before Chadwick discovered the neutron. Although the protons and electrons equaled so that the 

atomic charge in the atom was neutral, the atoms did not weigh the same relative to each other. For example, a helium 

nucleus has twice the charge but four times the mass of a proton. Clearly, the scientist thought, nuclei contain something 

more than just protons. In 1932 Chadwick solved this problem, with the discovery of the neutron - a particle with no 

electric charge and slightly more mass than a proton, which sits in the nucleus of the atom. In 1935 Chadwick received the 

1935 Nobel Prize, and he was knighted for his work on atoms and atomic theory in 1945. 

 

Louis de Broglie was born in 1892. He is best known for his theory, which he confirmed in 1927, that matter has the 

properties of both particles and waves. This theory was later used by Erwin Schrödinger to develop wave mechanics. 

When Schrödinger studied the atom, he abandoned the idea of precise orbits, and replaced them with a description of the 

regions of space, which he called orbitals, where the electrons were most likely to be found. This is the atomic model of 

the atom that we use today.  

 

The Schrödinger Model of the atom 
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Motion of Particles 

 

1. Atomic theory also explains behavior of particles in three different phases. 

2. View the interactive images found at https://www.chem.purdue.edu/gchelp/liquids/character.html 

3. Draw the microscopic view of the particles in each phase and describe their motion in the 

boxes below: 

Solid Motion of Particles 

  

 

 

 

 

Liquid Motion of Particles 

  

 

 

 

 

Gas Motion of Particles 

  

 

 

 

 

https://www.chem.purdue.edu/gchelp/liquids/character.html
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GR 7 Life Science Summer Review 

SC.7.L.16.1 - Understand and explain that every organism requires a set of instructions that specifies its traits, that this 

hereditary information (DNA) contains genes located in the chromosomes of each cell, and that heredity is the passage of these 

instructions from one generation to another. 

SC.7.L.16.2 - Determine the probabilities for genotype and phenotype combinations using Punnett Squares and pedigrees. 

Activity 1: I’m all Keyed Up 

 

Introduction (Adapted from Science Kit and Boreal Laboratories ®“Dragon Genetics”) 

 

One of the first steps used to study how traits are inherited is to design a key. Using the letters of the 
alphabet, simply select a letter to symbolize the trait you are investigating. For example, you might want to use 

the letter “n” to symbolize the length of the dragon’s neck. 

The upper case version of the letter you choose represents the dominant allele for the trait; the lower 

case version of the letter represents the recessive allele for the trait. An allele is one of the two or more 

alternative forms of the same gene or segment of DNA on a chromosome. Each allele carries the genetic 

information that codes for specific traits (for instance, the neck length gene for our dragon). Each allele from 

one parent will pair with an allele from the other parent, to create a complete code for a specific genetic trait. 

An allele is dominant when it completely masks the presence of the allele it is paired with. The trait that is 

hidden or masked is the recessive trait. 

Suppose that in our hypothetical dragon, long necks are dominant to short necks. If a baby dragon 
inherited even one long neck allele (N) from either parent, the baby would have a long neck. Since the most 

simple inheritance patters involve transmission of one trait from the mom and one trait from the dad, all “NN” 
and “Nn” dragons would have a long neck. The only letter combination that would represent a short-necked 

dragon would be “nn”. This would mean both the mom and the dad contributed one recessive, short neck allele 
(n) during the fertilization process. 

Using the key provided, answer the questions in Worksheet #1 regarding dominant and recessive alleles. 
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Dragon Genetics Worksheet #1:  

 
 

1. What letters are used to represent wing color?  ____________________________________________ 

2. What letters are used to represent neck length? ____________________________________________ 

3. The letter “Y” is used as a symbol to represent ____________________________________________ 

____________________________________________ 

4. The letter “e” is used to represent _______________________________________________________ 
 

An upper case, or capital, letter is used to represent a dominant trait. A lower case, or small, letter is used to 

represent a recessive trait. Dominant traits completely mask and/or suppress recessive traits. Refer to the key, 

and answer the following questions. 

5. List six dominant traits shown in the key. _____________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

6. List six recessive traits shown in the key. _________________________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

 

  

Instructions  

Refer to the key below and answer the following questions. 

 

 

  

 

Refer to the Dragon Key below 

to answer the following 

questions. 

 

 

 

 

 

 

 

 

 

 

 

 

Name: 

 

Date:   
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Activity 2: Would Someone Please Take Charge? 

Introduction (Adapted from Science Kit and Boreal Laboratories ®“Dragon Genetics”) 

The simplest form of genetic inheritance for a single trait involves receiving one piece of genetic 
information (one allele) from the mother and one piece of genetic information (one allele) from the father. 

Sometimes the information from the mom and dad is identical, and sometimes it is not. The resulting 
combination of alleles is referred to as a genotype; the physical expression of the trait that is coded for is 

referred to as a phenotype. For example, the genotype for our long-necked dragon could be either NN or Nn; 
the phenotype for this trait would be a long neck. 

Using the key from Worksheet #1 as a reference, fill in the genotypes or phenotypes on the chart on 
Worksheet #2. 

Dragon Genetics Worksheet #2 

“Would Someone Please Take Charge?” 
 

Directions - Using the key from Worksheet #1 as a reference, fill in the missing symbols for alleles (genotypes) 

or descriptions of physical appearance (phenotypes) in the table below. The first two rows are done for you. 
Remember, dominant traits appear when either one or two copies of the dominant allele are present. For 

example, “NN” and “Nn” both cause the dragon’s neck to be long. Only in the case of “nn” would the dragon’s 
neck be short because no dominant allele for a long neck is present. 

Trait Symbols for Alleles Appearance 

   

Neck size NN or Nn Long neck 

   

Neck size nn Short neck 

   

Spikes on tail?  No spikes 

   

Eye color EE  

   

Horn? (present or absent) hh  

   

Fire breathing? ______ or ______ Breathes fire 

   

Belly color WW or Ww  

   

Color of spikes  Red 

   

Tail length ______ or ______ Long 
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Dragon Genetics Worksheet #3 

Directions:  Complete the Punnett squares below based on the description of the phenotypes that are 

present in the parent alleles. 

1.  Cross a fire breathing dragon with a homozygous dominant dragon. Use a Punnett square to 

support your answer 

a. What are the resulting genotypes? _______, ______, 

______, _______, 

b. Give the percentages: 

c. What are the resulting phenotypes? 

_______________________________________________ 

_______________________________________________ 

d. Give the percentages:   

 

2. Cross two smoke-producing only dragons (Ff).  Use a Punnett square to support your answer. 

a. What are the resulting genotypes? _______, ______, 

______, _______, 

b. Give the percentages: 

c. What are the resulting phenotypes?  ___________________ 

________________________________________________ 

________________________________________________ 

d. Give the percentages:   

 

3. If a heterozygous horned dragon mates with a homozygous hornless dragon, what are the 

offspring’s genotypes and phenotypes? 

a. What are the resulting genotypes? _______, ______, 

______, _______, 

b. Give the percentages: 

c. What are the resulting phenotypes?  ___________________ 

________________________________________________ 

________________________________________________ 

d. Give the percentages:   
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4. Neck length in dragons is an inherited trait.  Long neck dragons (N) are dominant over short necks 

(n).  Based on the Punnett square below, determine the parents’ genotypes and phenotypes. 

 

a. Parent’s Genotypes:  ___________, ____________ 

b. Parent’s Phenotypes:  ________________________, 

____________________________ 

 

 

 

 

 

  

   

        

NN Nn 

 

Nn nn 
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GR 7 Life Science Summer Review 

SC.7.L.16.3 - Compare and contrast the general processes of sexual reproduction requiring meiosis and asexual reproduction 

requiring mitosis. 

 

Directions: 

1. Complete the left-hand side of the anticipation guide prior to playing the video based on prior 

knowledge.  

2. Access the YouTube video Asexual Reproduction (2:16) - 

https://www.youtube.com/watch?v=jk2RJm5RBEk  

3. Complete the right-hand side of the anticipation guide below based on what you have learned 

from the video. 
 

“Asexual Reproduction” Anticipation Guide  

  

True or False  

(Prior to Video)  Statement   
True or False  

(After Video)  

  1. Most organisms produce sexually.    

  

1. During Sexual reproduction genes combine from a 

mother and a father.  

  

  

  
1. Sexual reproduction produces a genetically 

identical offspring.  
  

  

1. Asexual reproduction, similar to sexual 

reproduction, requires genes from two parents (a 

mother and a father).  

  

  
1. Asexual reproduction produces a genetically 

unique offspring.  
  

  
1. Cell division (mitosis), budding, and splitting are 

examples of asexual reproduction.  
  

  
1. The process of meiosis occurs in sexual 

reproduction.  
  

 

  

https://www.youtube.com/watch?v=jk2RJm5RBEk
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Reproductive Strategies Worksheet  

What are the advantages and disadvantages of sexual and asexual reproduction? Is one “better” than the 
other?  

  

Fill in the table below with information read in summaries below for each of the following organisms: leafy sea 

dragon and amoeba 

  

  

Sexual  Asexual  

Relative complexity 

of organisms 

(including size):  

    

Number of parents 

who contribute 

genetic information to 

the offspring:  

    

Relative amount of 

parental care:  

    

Genetic variation of 

offspring:  
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Reproductive Strategies  

  

Animal Profile:  

LEAFY SEA DRAGON (Phycodurus eques)   

Dragons lurk in the cool waters off the 
southwestern   
Australian coast, but they aren’t the mythical 
beasts that devour huge ships before slipping away 
into the deep. Instead, these dragons are calm, 
gorgeous fish known as leafy sea dragons 
(Phycodurus eques). Though not as large as 
mythical dragons, leafy sea dragons can be pretty 

big. They grow up to 51 cm (1.7 feet) in length and have long leaf-like appendages 
sprouting from their bodies. This leafiness helps them blend in with their seaweed 
habitat, protecting them from predators and giving them an advantage while hunting for 
food. Like their cousins the seahorses, leafy sea dragons have long tubular snouts 
they use to suck up tiny shrimp. To hunt, they drift around camouflaged as a piece of 
seaweed and ambush their small crunchy prey.   
 
 

  

Leafy sea dragons and their relatives reproduce in a 
way that’s rare in the fish world: the males carry and 
hatch the young instead of the females. When sea 
dragons mate, the female finds a potential dad and 
deposits her eggs underneath his tail where his 
sperm fertilize them. Pregnant dads can have as 
many as 200 incubating eggs tucked tightly beneath 
their tails. It pays to have a dad that looks like 
seaweed, because the eggs are protected from 

predators there. The eggs cling for 4-5 weeks before they hatch. The young are less 
than 2.5 cm (1 inch) long when they finally hatch. Many of them, sadly, will become 
little fishy snacks for larger fish, but the lucky ones who survive will grow up to be 
beautiful adults. Getting protection from dad when they were developing likely gave 
them one fin up in the vast ocean world.  
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Reproductive Strategies  

  

Animal Profile:  

AMOEBA (Amoeba proteus)   

  

Take one look through a microscope at a drop of healthy 
pond water and you’ll find a ton of one-celled organisms zooming about. Some of 
these cells move by fluttering tiny hair-like cilia, while others are propelled by large 
whip-like flagella. You’ll also come across a lot of blobby cells creeping about and 
engulfing other cells by extensions of their bodies. These one-celled critters are known 
as amoeba, and they move and feed by extending bulges called pseudopodia (false 
feet). When an amoeba moves, it reaches pseudopodia away from its edges and 
anchors them at their tips. The rest of the cell’s insides stream into the pseudopodia 
until the entire amoeba has slurped into a new location.   
  

Amoebas are found all over the place, from oceans to soil. They play a very important 
ecological role by making meals of the huge number of bacteria, algae, and small 
protists found on this planet. One common amoeba is the giant amoeba, Amoeba 
proteus. Giant amoebas reproduce by binary fission, a fancy word that means splitting 
in two. When a giant amoeba begins to divide, it pulls its pseudopodia in to form a kind 
of ball. After its nucleus doubles, the amoeba constricts in the middle, as if a belt were 
being pulled tighter and tighter around the cell. Finally, the two new cells pinch apart, 
send out pseudopodia, and slink away from each other. In this way, two identical 
“daughter” cells are created from one. When conditions are right, this amoeba can 
divide every 48 hours.  
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GR 7 Life Science Summer Review 

SC.7.L.17.1 - Explain and illustrate the roles of and relationships among producers, consumers, and decomposers in the process 

of energy transfer in a food web. 

Directions:  Use the following chart to organize information about the different ecological roles. 

Ecological Role Definition Examples around the 

world (minimum 2) 

Examples in local area 

(minimum 2) 

Producer 

   

Consumer 

   

Decomposer 

   

Herbivore 

   

Omnivore 

   

Carnivore 
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Energy Flow Through Living Systems 

Reflect _________________________________________________________________________________________ 

The diagram below shows the overall flow of energy through living things. At each step, the transfer of energy involves a 

loss of energy in the form of heat and body activities. For example, when you exercise you get hot. The heat you feel in 

your body results from the energy transfers that happen when you move. When you sweat, your body expends energy 

to cool itself down. 

 

 

Look Out ________________________________________________________________________________________ 

Energy may be lost in living systems as it flows through them. However, this energy is not lost completely from the 

universe. All energy within the universe can be accounted for at any time because it remains constant. Energy is never 

created and never destroyed. Energy is only converted from one form into another. As energy moves between living 

things, some energy—in the form of heat—is lost. This thermal energy escapes into the environment and is no longer 

useful to organisms, but it is not destroyed. 

 

Reflect ____________________________________________________________________________________________ 

A food chain shows how energy flows from one organism to another. In general, energy flows from the Sun to producers 

and then to consumers. The path is linear as the energy present in one step is transferred to the next. You can find 

specific examples of this pathway in an ecosystem.  

For example, suppose you observed a grassland ecosystem. There, you would see grass and scattered trees growing in a 

field. The grass and trees are producers that use sunlight to carry out photosynthesis. Grasshoppers are herbivores that 

live in grassland ecosystems. They get energy by eating grass and leaves. 
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Energy Flow Through Living Systems 

Reflect __________________________________________________________________________________________ 

Another transfer of energy occurs when a frog preys on a grasshopper. Later, another energy transfer occurs when a 

snake captures and eats the frog. We can represent the path of energy flow in this scenario using the following 

flowchart: 

 

A food web represents the interconnected food chains within an ecosystem. There are many food chains in any given 

ecosystem. Any one organism often plays a role in several food chains. All of the food chains, with their many 

interconnections in an ecosystem, make up a food web. A portion of the food web for the grassland ecosystem 

discussed above could be diagrammed as follows: 

 

 

 

The arrows in a food web indicate the direction of energy transfer. Within one food web are many food chains. For 

example, you can see in the food web shown above that the mouse is part of three food chains. It eats plants and is 

eaten by cougars, owls, and snakes. 
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Energy Flow Through Living Systems 

An energy pyramid shows the distribution of energy within an ecosystem.  

So far we have looked at ecosystems with an emphasis on the direction of energy flow. We have looked at ecosystems 

while emphasizing the direction the energy flow, but what do we know about the amount of energy within an 

ecosystem? How is the amount of energy distributed?  

In order to answer these questions, we need to classify and define specific energy levels within an ecosystem. These 

levels are called trophic levels. Producers represent the first trophic level. Producers are sometimes also referred to as 

primary producers. Herbivores, or primary consumers, represent the second trophic level. Primary consumers feed on 

producers. Carnivores, or secondary consumers, represent the third trophic level. Secondary consumers feed on primary 

consumers. Tertiary consumers and quaternary consumers make up the last two trophic levels. (Tertiary means “third 

level,” and quaternary means “fourth level.”) Tertiary consumers feed on secondary consumers. Likewise, quaternary 

consumers feed on tertiary consumers. (Tertiary and quaternary consumers are also carnivores.)  

Earlier, we briefly talked about how the amount of energy changes as it is transferred from one organism to the next. 

Recall that some energy is given off to the environment as heat during transfers. Because some energy is lost as heat 

during and between energy transfers, the amount of energy retained in living organisms decreases as you move up 

through each trophic level. In other words, less energy is available for consumers at each level of the energy pyramid. 

Specifically, only about 10% of the total energy at one trophic level is passed on to the next higher trophic level. For 

example, if 1,000 kilocalories of energy are present at the primary producer level, one-tenth of this energy (about 100 

kilocalories) is passed to the primary consumers in the next level. Even less energy is available for secondary, tertiary, 

and quaternary consumers.  

The diagram on the next page uses box sizes to represent the amount of energy present at each trophic level. The 

largest box at the bottom contains the primary producers. The next largest box contains the primary consumers. 

Secondary consumers are next, followed by tertiary consumers. At the top is the smallest box, representing the 

quaternary consumers. Altogether the stacked boxes make up a pyramid called an energy pyramid. An energy pyramid 

represents both the distribution of energy and the direction of energy flow within an ecosystem. 
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Energy Flow Through Living Systems 

Look Out ________________________________________________________________________________________ 

Decomposers, such as mushrooms and bacteria, break down the bodies of dead organisms. This recycles matter for 

future organisms to use. Decomposers do not occupy a specific trophic level of an energy pyramid. Instead, they extract 

energy from dead organisms throughout the pyramid. 

What Do You Think __________________________________________________________________________________ 

Biomass is the mass of matter in living things. Like the quantity of energy in an ecosystem, the quantity of biomass in an 

ecosystem can be represented as a pyramid. How do you think the specific trophic levels are organized within the 

biomass pyramid? Do you think biomass increases or decreases as you go from producers to consumers? To help you 

answer these questions, try to sketch a biomass pyramid.  

Everyday life: Where are humans located in an energy pyramid? Think about the foods you eat. If you are like most 

people, you eat a variety of foods. These include fruits and vegetables, which came from producers. You may also eat 

beef, chicken, and fish, which are consumers. People who eat both meat and plant-based foods are omnivores. People 

who eat only plant-based foods call themselves vegetarians and are classified as herbivores.  

Omnivores move back and forth between several different trophic levels because of the variety of foods they eat. This 

makes omnivores primary, secondary, tertiary, and quaternary consumers. People who have vegetarian diets occupy 

only the lowest consumer trophic level because they eat only producers. Vegetarians are only primary consumers. 

Try Now ________________________________________________________________________________________ 

What do you know? The following images (A, B, and C) show three different organisms. Place each organism in the 

correct place in the energy pyramid on the next page. Use an arrow to indicate how energy would flow between these 

organisms. Use additional arrows to indicate where energy might be removed from living organisms as heat. 

 

 

Energy Pyramid 
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Benchmarks Covered on the Statewide Science Assessment 

Standard & Reporting Category 

Do I Understand ? 

(Y/N) 

SC.6.E.7.4 Big Idea 7: Earth Systems & Patterns   

SC.6.E.7.5 Big Idea 7: Earth Systems & Patterns   

SC.6.L.14.1 Big Idea 14: Org & Dev of Living Organisms   

SC.6.L.14.2 Big Idea 14: Org & Dev of Living Organisms   

SC.6.L.14.4 Big Idea 14: Org & Dev of Living Organisms   

SC.6.L.14.5 Big Idea 14: Org & Dev of Living Organisms   

SC.6.L.15.1 Big Idea 15: Diversity & Evolution of Living Org   

SC.6.N.2.2 Big Idea 2: Characteristics of Sci Know   

SC.6.P.13.1 Big Idea 13: Forces & Changes in Motion   

SC.6.P.13.3 Big Idea 13: Forces & Changes in Motion   

SC.7.E.6.2 Big Idea 6: Earth Structures   

SC.7.E.6.4 Big Idea 6: Earth Structures   

SC.7.E.6.5 Big Idea 6: Earth Structures   

SC.7.L.15.2 Big Idea 15: Diversity & Evolution of Living Org   

SC.7.L.16.1 Big Idea 16: Heredity & Reproduction  

SC.7.L.17.2 Big Idea 17: Interdependence  

SC.7.N.1.2 Big Idea 1: Practice of Science  

SC.7.N.1.5 Big Idea 1: Practice of Science  

SC.7.N.3.1 Big Idea 3: Role of Theories, Laws…  

SC.7.P.10.1 Big Idea 10: Forms of Energy  

SC.7.P.10.3 Big Idea 10: Forms of Energy  

SC.7.P.11.2 Big Idea 11: Energy Transfer & Transformations  

SC.7.P.11.4 Big Idea 11: Energy Transfer & Transformations  
SC.8.E.5.3 Big Idea 5: Earth in Space & Time  

SC.8.E.5.5 Big Idea 5: Earth in Space & Time  

SC.8.E.5.7 Big Idea 5: Earth in Space & Time  

SC.8.E.5.9 Big Idea 5: Earth in Space & Time  

SC.8.L.18.4 Big Idea 18: Matter & Energy Transformations  

SC.8.N.1.1 Big Idea 1: Practice of Science  

SC.8.P.8.4 Big Idea 8: Properties of Matter  

SC.8.P.8.5 Big Idea 8: Properties of Matter  

SC.8.P.9.2 Big Idea 9: Changes in Matter  

 

➢ To find out more information about each standard, search CPalms.org and perform a standard 

search.  Tutorials are provided as well for the majority of the listed standards. 


