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Greetings, Parents and Scholars, 

  

I am glad summer break is finally here!  

As we reflect on this academic year and segue into the summer; science is all around us. I have prepared the 
Middle School Science packets so that learning may continue during summer break. This packet includes a 
study guide and review questions. Completed packets are due on or before September 10, 2021. 

We will conduct a Science Fair check-in on September 09, 2021. Students are to complete his/her Science Fair 
Project Proposal prior to this date. For the 2021-2022 academic year, students in sixth, seventh, and 
eighth grade will concentrate on engineering and the following areas, respectively: Earth’s Place in the 
Universe, Earth’s Systems, Earth and Human Activity; Structure and Function of Organisms, Inheritance and 
Variation of Traits, Ecosystems: Interactions, and Dynamics; Matter and its Interactions, Motion and Forces, 
and Energy and Waves.  

If you have any questions or concerns, please feel free to contact me via email at starrerespers@gmail.com.  

I wish you a safe and fun summer! 

  

Sincerely, 

Mrs. Respers, 
Middle School Science Teacher 
Middle School Science Fair Coordinator  
starrerespers@gmail.com 
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Grade 8 Study Guide 

 
Evolution 

Evolution is a theory that describes the changes that living things have undergone over time.  If scientists are 

correct in their measurements and calculations that the earth is at least 4.5 billion years old, that the oceans are 3 

billion years old, and that multicellular life is 750 million years old, the present day environment appears much 

different than it did billions of years ago.  The earth's life forms have evolved in this changing environment 

over millions of years.  Students should understand the concepts that make up the theory of evolution. 

 

As living things are affected by changes in the environment around them, they adapt to survive in the new 

environmental conditions.  Adaptations are characteristics that help organisms survive in their environment.  

Evolution is a change in genes that favors successful adaptations.  Adaptations that are favorable may stay in 

the population, while those that are less favorable will cause the organism to be less fit in its environment and 

will not likely be passed on for very long, if at all. 

 

As living things adapt, they, in turn, change their environment in an ongoing cycle.  As a result, nothing in the 

cycle stays the same and, according to the theory, everything on the earth has evolved.  Extinction, which 

means the end of a species' existence on the planet, is as much a part of evolution as adaptation.  Both are 

necessary for life on the earth to continue to exist and change.  Extinction is a result of a failure to adapt. 

 

Scientists learn about the earth's past from fossils, which are the remains of plants and animals solidified in 

rock.  In the fossil record, there is evidence that many organisms still alive today look different than they did 

millions of years ago.  Furthermore, there were many living things that existed on the earth millions of years 

ago that are now extinct.  The most well known extinct animals are the dinosaurs, but many other animals and 

plants, also identified in fossils, are extinct as well.  There is also evidence of evolution in different species of 

organisms with similar internal structures and genetic patterns.  For example some members of a population 

adapt, while others do not.  This can eventually result in two new species of organisms that look different 

externally, but have similar internal structures. 

 

The theory of evolution is used to explain how life on earth has changed over time.  When fossils are 

discovered that show differences in animal and plant structure, evolution helps to explain how environmental 

changes caused these adaptations.  As changes in the environment continue to be recorded today, evolution is 

used to explain what the impact of those changes may be for all life in the future. 

 

To help students understand the theory of evolution, they can find pictures of dinosaurs and other organisms 

that lived long ago and make a list of which animals and plants of today look like extinct organisms.  In the list, 

they should include notes as to which characteristics are similar and the reasons why the ancient organism may 

have evolved into the current organism.  Also, to increase students' understanding of fossils, they can make 

their own "fossils" using clay, shells, leaves, and plaster of Paris.  Have them firmly press a shell or leaf into a 

flattened ball of clay to make an impression.  Remove the shell or leaf, then spoon some plaster of Paris into 

the impression.  After the plaster has dried, the student can remove the clay and a "fossil" will remain. 
 

 

Population Graphs 

A population is a group of the same type, or species, of organism in an ecosystem that interbreed.  Populations 

increase and decrease in number, based on reproduction rates and how long organisms survive.  A population 

graph is a line graph that is used to track and measure these changes in population number.  Students should be 

able to interpret a population graph. 



 Page 4 

 

 

Population graphs look similar to the one shown here, entitled "Turtles at Stuart Beach." 

 

   
 

Line graphs have two sides, or axes, that show information.  In a population graph, time (week, month, 

year, etc.) is the information on the bottom, or x-axis.  Information that shows the number of organisms 

is found on the vertical side, or y-axis.  The line represents a connection of points with each point 

showing a certain population number in a certain year.  This particular graph shows the number of 

turtles found at Stuart Beach every year between 1963 and 1970.  For instance, in 1965, there were 

about 200 turtles at Stuart Beach.  To read the graph, find the year 1965 on the x-axis, go straight up 

until you hit the line, and then look directly over at the y-axis.  It will show 200 turtles. 

 

    
 

Sometimes, population graphs are just used to show trends and do not include specific numbers on the y-

axis.  When the line or curve of a population graph is going down, it represents a decrease in the 

number of the organisms.  If the line is going up, it represents an increase in the population.  If the 

population stays the same, the line will remain straight and flat.  The graph below does not show the 

actual number of ravens at Rock Field each year.  However, it does show that the number of ravens 

decreased for several years until about 1998, when it began increasing again, before leveling off in 2000. 

 

   
 

 

 

There are many reasons for a population to increase or decrease.  Anything that causes the death of an 

organism, such as natural disasters, hunting, or predation (organisms eating other organisms), can cause 

the decline of a population.  Also, if the number of new organisms reproducing is limited, the 

population may not be able to increase.  If the organism is living in excellent conditions with plenty of 

food, nutrients, and water, the population will likely increase, as increased health and resources often 

leads to a higher reproduction rate.  To determine how a situation will affect a population, one must 
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understand whether the situation will cause more organisms to die or to be reproduce successfully.  For 

instance, if there were a drought, or water shortage, in a particular habitat, the population would most 

likely decrease due to a lack of resources. 

 

Example:  Use the population chart below to answer the question. 

 

    
 

Caterpillars eat the leaves off the maple trees on Liz's farm, which in turn kills the trees.  When was 

there most likely a decrease in caterpillars on Liz's farm? 

 

 A.  1995 

 B.  1996 

 C.  1998 

 D.  2002 

 

Answer:  C.  If caterpillars eat the leaves and kill the trees, then when there are fewer caterpillars, 

there should be more trees.  So, a decrease in caterpillars will most likely mean an increase in trees.  

The line on the graph is increasing in 1998, not in 1995, 1996, or 2002, so the answer is (C). 

 

To help students understand basic population graphs, have them make a population graph of their own.  

Instead of creating a graph from actual population data, they can make one up using any plant or animal 

they would like.  Then, after the graph is complete, have them write a short story about the habitat, the 

population, and the situation that occurred to cause the graph to look the way it does. 

 

 

Acid Rain 

Acid rain is a term used to describe precipitation that contains acids.  Acids are corrosive liquids and have a pH 

value of less than 6 on a scale from 1 to 14.  The pH scale is used to measure the acidity of liquids, where 

neutral water has a value of 7.  Students should understand what causes acid rain and what its effects are. 

 

Pollutants in the air, such as sulfur dioxide and nitrogen oxide, combine with water in the atmosphere to form 

acids.  These acids fall to the earth as precipitation, such as rain, snow, or fog.  The cause of this air pollution 

is the burning of fossil fuels, including coal, oil, and natural gas.  Since automobiles, power plants, and even 

outdoor grills burn fossil fuels, they all contribute to air pollution.  In the United States, power plants are the 

leading contributors to this type of air pollution. 

 

Acid rain causes many problems.  Many plants can only grow in soils within a certain pH range.  Acid in the 

soil removes the nutrients plants need.  This can slow a plant's growth or kill it.  In addition, acid rain can 

damage a plant's leaves, causing the plant to turn yellow or brown and die.  Organisms that live in or near water 

bodies, such as lakes, rivers, and wetlands, are also affected by acid rain.  Many aquatic organisms are very 

sensitive to the pH of the water and certain fish, insects, and algae will die in acidic water.  Also, animals that 

depend on these organisms will suffer a decline in their food source.  Finally, acid rain can damage buildings, 
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statues, and other structures that are exposed to the weather.  These structures can change colors or deteriorate 

because of acid rain's corrosive nature. 

 

To learn more about the causes and effects of acid rain, students can test the acidity of the rain in their area.  A 

pH test kit can be purchased from a swimming pool supply store or a discount store that sells swimming pool 

supplies.  Have them collect some rainwater and use the test kit to determine the water's pH by following the 

kit's instructions.  After collecting and testing the water's pH, students can add an acid, such as lemon juice, 

and test the pH once again.  This will show how the pH has changed due to the addition of an acid to the water.  

Finally, students can water a plant with a mixture of water and lemon juice for several weeks to see the effects 

of "acid rain." 
 

 

Photosynthesis and Respiration 

Photosynthesis and respiration are processes that all living things depend on for survival.  Students should 

understand the basic processes and chemical reactions of respiration and photosynthesis, the relationship 

between these two reactions, and the similarities and differences between photosynthesis and cellular 

respiration. 

 

Cellular respiration is a process that converts stored energy in glucose, a sugar, into useable energy for 

cells.  All organisms undergo cellular respiration to obtain useable energy so that their cells can 

function.  Organisms obtain glucose in different ways.  Animals get glucose from eating food, whereas 

plants make glucose using a process called photosynthesis, which is explained later in this study guide.  

In respiration, glucose is broken down with oxygen from the air to produce carbon dioxide, water, and 

release energy.  The energy released is in the form of a molecule called ATP.  The chemical equation 

for cellular respiration is as follows: 

 

   
 

There are two types of cellular respiration, aerobic and anaerobic.  Aerobic respiration occurs in the 

presence of oxygen and anaerobic respiration occurs when oxygen is not present. 

 

In the first type of respiration, aerobic respiration, there are three series of reactions: glycolysis, the 

Krebs cycle, and the electron transport chain.  During glycolysis, two ATP molecules are combined 

with glucose to form the compounds pyruvic acid and NADH, as well as four ATP molecules.  The 

pyruvic acid produced in glycolysis is then broken down by the compound NAD+ into a chemical called 

acetyl-coenzyme A. 

 

During the Krebs cycle, acetyl-coenzyme A joins oxaloacetic acid, a four carbon compound, to form 

citric acid, a six carbon compound.  Citric acid then changes back into a four carbon compound again 

and the cycle repeats.  Carbon dioxide and NADH are given off and one molecule of ATP is produced 

each cycle.  The following is an illustration of the Krebs cycle. 
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During the final stage, the electron transport chain, most of the ATP is produced.  This is the same 

process that occurs in photosynthesis.  Here, NADH gives off a proton (a positively charged particle) 

and an electron that bind with hydrogen and oxygen to form water molecules and ATP. 

 

The second type of respiration is anaerobic respiration, also called fermentation.  This type of 

respiration also begins with glycolysis.  However, once ATP and pyruvic acid are produced, the pyruvic 

acid is converted to either carbon dioxide and alcohol during alcoholic fermentation, or a compound 

called lactic acid during lactic acid fermentation.  Alcoholic fermentation is used in the production of 

alcohol.  Lactic acid fermentation sometimes occurs in the human body and causes soreness in muscles.  

The chemical equations for alcoholic fermentation and lactic acid fermentation are shown below. 

 

   
 

   
 

Photosynthesis is the process in which plants use sunlight and carbon dioxide to produce glucose.  This 

process is important because it not only provides plants with the sugar they need to grow, but it also 

produces oxygen that animals need for cellular respiration.  The reactants, or materials that are needed 

for this process to begin, are water and carbon dioxide.  During photosynthesis, sunlight hits the leaf of 

a plant and enters the cells.  The  plant cells contain a green pigment called chlorophyll, which gives 

plants a green color.  Chlorophyll captures the energy in sunlight to help convert water and carbon 

dioxide into glucose and oxygen.  The glucose is stored in the plant and can be used for respiration 

while the oxygen is released into the air.  The photosynthesis reaction is shown below. 

 

  
 

Photosynthesis occurs in two stages, the light reactions (also called light dependent reactions), and the 

dark reactions (light independent reactions).  The light reactions require light energy and dark reactions 

do not. 

 

The light reactions begin with light energy from the sun being absorbed into the chloroplasts.  
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Chloroplasts are structures inside of plant cells that contain chlorophyll and are where photosynthesis 

occurs.  The energy from the sun excites the electrons in the chlorophyll.  Electrons are negatively 

charged particles in atoms.  Excited electrons are electrons with extra energy.  The excited electrons 

cannot keep the excess energy, so they undergo a process called the electron transport chain.  The 

electron transport chain is the process by which excited electrons give off energy, one by one, down a 

chain of molecules, to return to their normal, unexcited state.  The energy given off is ATP. 

 

Another reaction that takes place during the light reactions is the splitting of water molecules.  A water 

molecule is composed of two hydrogen atoms and one oxygen atom.  Water molecules present in the 

leaf cells separate into hydrogen and oxygen.  The hydrogen atoms combine with electrons from the 

electron transport chain to form a compound called NADPH.  The oxygen atoms are released into the 

air as a waste product of photosynthesis. 

 

The dark reactions of photosynthesis do not require sunlight.  The ATP and the NADPH produced 

during the light reactions are used in the Calvin Cycle, which is part of the dark reactions.  During the 

Calvin Cycle, carbon dioxide in the air is absorbed by cells in the leaves and forms a compound called 

PGA.  PGA combines with ATP and NADPH to form the compound PGAL.  PGAL is then converted 

to glucose.  Plants use glucose for energy.  The following is an illustration of the light and dark 

reactions of photosynthesis. 

 

   
 

There are many similarities between photosynthesis and respiration.  They are both important processes 

that produce ATP, they both use the electron transport chain, and they are both are part of the ongoing 

cycle between plants and animals. 

 

There are, however, three main differences between photosynthesis and aerobic respiration.  First, the 

products of one reaction are the reactants of the other.  The water and carbon dioxide created during 

cellular respiration are used in photosynthesis.  The glucose and oxygen created during photosynthesis 

are used in cellular respiration.  As shown in the following diagram, their equations are reversed. 

   
 

   
Secondly, not all organisms undergo both processes.  All organisms undergo cellular respiration, but 

only autotrophs undergo photosynthesis.  Autotrophs are organisms that can make their own food, like 

plants.  Heterotrophs cannot make their own food; they must obtain energy from an outside source by 

eating.  Thirdly, the location where the two processes occur in the cell are different.  Photosynthesis 
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occurs in the chloroplasts, while cellular respiration occurs in the mitochondria. 

 

To help students understand the processes of photosynthesis and cellular respiration, as well as how 

these two are dependent upon each other, they can create a terrarium.  A terrarium is a closed container 

that holds plants and animals.  They can find information on how to set up a terrarium in books or on 

the Internet.  The terrarium should contain plants, soil, some water, and small animals such as snails.  

Even though the terrarium stays completely closed at all times, the plants and animals inside can survive 

if it is set up correctly, because the photosynthesis and cellular respiration cycles allow the organisms to 

meet all of their needs.  Also, to learn the chemical reactions of photosynthesis and cellular respiration, 

have the students write each of the components of these reactions on an index card.  Then, mix them up 

and have the students reassemble them correctly to form the photosynthesis and cellular respiration 

reactions.  Another activity that will help students study the differences and similarities between these 

two processes is having them make a table.  They should include different characteristics, steps, and 

reactions of each process, and then highlight the ones that occur in both photosynthesis and cellular 

respiration. 

 

 

Interpreting Multiple Line Graphs 

Line graphs are often used in science to display information.  Students should understand and interpret 

information from graphs that contain two or more lines. 

 

Line graphs have two sides, or axes, that show information.  In the graph below, time (in years) is the 

information on the bottom line, or x-axis, while the number of turtles is the information on the vertical 

line, or y-axis.  Each graph also includes a line or a curve that represents a connection of data points.  

Here, the line represents the turtle population found at a certain beach in different years. 

 

   
 

This particular graph shows the number of turtles at Stuart Beach every year between 1963 and 1970.  

For instance, in 1965, there were about 200 turtles at Stuart Beach.  Find the year 1965 on the x-axis.  

Go straight up until you reach the line, then look directly over to the y-axis.  It will show 200 turtles. 

 

    
 

A line graph sometimes contains more than one line.  Each line represents a different set of data.  The 

line graph below shows the time (in hours) and distance from the trail head (in miles) of four different 

mountain climbers.  Each of the four lines on the graph represents the progress of a different climber. 
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For any given time, you can determine the distance from the trail head for any of the four people.  For 

example, at hour 5, Jackson was 3 miles from the trail head and Jodi was a little more than 6 miles from 

the trail head.  This graph also shows that Terrell was moving the fastest in the group, until about hour 

5, when Jodi became the fastest.  (Since Terrell was the farthest away from the trail head at every hour 

before 5, he must have been moving the fastest). 

 

Example:  The graph below shows the height of four different plants during various weeks.  When 

was Plant 1 taller than Plant 3, but shorter than Plant 2? 

 

 
 

Answer:  During week 4.  The graph shows that at the beginning of week 4, Plant 1 was 4 inches tall, 

Plant 3 was just below 4 inches tall, and Plant 2 was about 5.5 inches tall.  Then, at week 5, the lines for 

Plant 1 and Plant 2 cross, as Plant 1 becomes slightly taller than 6 inches and Plant 2 is 6 inches tall.  

This area between week 4 and 5 is the only place on the graph where Plant 1 is taller than Plant 3, but 

shorter than Plant 2. 

 

To help students understand and interpret multiple line graphs, have them find multiple line graphs in 

the newspaper, in an almanac, or on a stock market site on the Internet.  Then, have the student write 

down five specific pieces of information that each graph shows. 

 

 

Classification of Organisms 

To organize, study, and identify organisms, scientists use a system of classification known as taxonomy.  

Students should understand that the scientific classification of organisms is based on evolutionary relationships 

and internal anatomy.  They should also understand the basic levels of taxonomy in the Linnaean classification 

system. 

 

Modern taxonomy is based on the hierarchical levels of classification developed by Swedish botanist 

Carolus Linnaeus.  The seven levels, which are ordered from very broad categories to very specific 

ones, are kingdom, phylum, class, order, family, genus, and species.  All known organisms belong to 

one of five kingdoms: plants, animals, fungi, protists (protoctista), and monera.  If you would like to 

learn more about these five kingdoms, refer to the study guide entitled "Basic Taxonomy."  After the 

classification of kingdom, organisms are further assigned to phyla, classes, and so on.  The last level of 

classification is species.  A species is a very specific type of organism, such as a blue whale or a yellow 
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marigold plant.  In science, an organism is referred to by its Latin name, which consists of two parts, 

the genus and the species.  For example, humans are in the genus Homo and the species sapiens, so the 

Latin name for humans is Homo sapiens. 

 

 

A diagram of these levels is shown below.  In this diagram, kingdom is shown on the top in the largest, 

or broadest, box because it is the most general level.  Species is shown on the bottom in the smallest 

box because it is the most specific level.  This is a hierarchical classification system, so every organism 

that is the same species is in the same genus, family, order, class, phylum, and kingdom.  Similarly, 

every organism that is in the same genus is also in the same family, order, class, phylum, and kingdom. 

 

 
 

The two main factors that determine how an organism is classified are evolutionary relationships, or 

ancestry, and internal anatomy.  Evolution is a term used to describe how populations of organisms 

change over time.  When living things reproduce and pass on genetic material, changes in the genetic 

material sometimes occur.  The changes are then passed on to successive (future) generations.  Direct 

descendants of a species are often classified together, while species that evolved separately long ago are 

not classified similarly.  As some members of a species evolve, others do not.  Sometimes, this process 

eventually produces two species of organisms that look different externally, but share similar internal 

structures and genetic makeup.  Consequently, similarities in internal anatomy, such as bones, organs, 

and organ systems, can also be used to classify organisms together.  The diagram below shows the arm 

bones of three different organisms. 

 

 
 

Since these organisms have very similar internal structures, in this case the bones of a limb, one can 

expect that they share a similar classification and a common ancestry.  All three organisms are 

mammals; in other words they are all in the same class: Mammalia.  Since they are in the same class, 

they are also in the same kingdom (Anamalia) and phylum (Chordata). 

 

An easy way for students to remember the correct order of the levels of taxonomy is by using a 

mnemonic device, for instance "King Phillip Came Over For Grape Soda."  To study the classification 

of organisms, students can find two animals with similar internal structures and one more that is 

internally different from to the other two.  Then, have them research the classification of those animals.  

They should make a chart and include the kingdom, phylum, class, order, family, genus, and species of 

each of the three animals.  Students can examine the levels in which the animals are similar and those in 

which they differ.  
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Succession 

An ecosystem refers to all the living and non-living things in a given area that interact with each other.  All 

ecosystems constantly undergo change.  Succession is a gradual change in an ecosystem where the number and 

variety of organisms increases.  Students should understand ecological succession and be able to sequence its 

stages.  

 

Succession often begins after an ecosystem has been affected by a damaging event: a fire, a volcanic eruption, 

or clear-cutting (when all the trees in an area are removed).  The ecosystem at this point is fairly barren, but 

through succession, will eventually result in a diverse and stable community called a climax community.  

During succession, new and increasingly larger plants will emerge and more and more wildlife will populate the 

area until a completely stable ecosystem with a large variety of organisms is established.  The more diversity 

an ecosystem has, the more stable it is, as it is less susceptible to impacts from changes in the environment. 

 

For example, during succession in a forest ecosystem that began as a barren field, mosses, and small plants, 

such as grasses, begin to grow and a sparse community of insects and other small animals move into the area.  

In the next stage of succession, shrubs and small trees begin to grow.  Also, larger and a greater variety of 

wildlife, such as rabbits and foxes, begin to inhabit the area.  The final stage of succession is a climax 

community, where many large trees and many species of wildlife populate the forest. 

 

Another scenario where succession occurs is in the case of a lake or pond that gradually turns into a forest.  

The lake may begin growing larger types of plants and start filling in with sediment, which causes the lake to 

become shallower.  After a long period of time, the area will become a swamp, then a meadow, and finally a 

climax community forest like the one described above. 

 

To help students understand succession, have them create a series of dioramas depicting the stages of 

succession in a particular ecosystem.  They can use old shoeboxes or tissue boxes to make the miniature 

scenes.  For example, the first diorama can show a grassy field, the second can show a field with shrubs, small 

trees, and birds, and the final diorama can show a climax community with many large trees and various wildlife.  
 

 

Linear Relationships in Data 

A linear relationship between two sets of numbers in data is a pattern of increasing or decreasing values in one 

set of numbers that matches an increasing or decreasing pattern in another set of numbers.  These relationships 

can often be used to make predictions and conclusions about the data being analyzed.  Students should be able 

to identify linear relationships in data. 

 

When two sets of numbers in a chart appear to be increasing or decreasing in a relatively uniform 

manner, and the increments are generally consistent, the data can be considered linear.  The possible 

combinations of changes that can occur in linear relationships between two sets of data are as follows:  

both sets of numbers increase, both sets of numbers decrease, one set of numbers increases while the 

other set decreases, one set of numbers increases while the other stays exactly the same, or one set of 

numbers decreases while the other stays exactly the same.  Perfectly linear relationships, where the 

increments between values are exactly the same each time, are rare in data, but relationships that are 

close to linear are often just as useful and still considered linear. 

 

The following charts include data that show linear relationships.  As one set of numbers increases or 

decreases, the matching set of numbers also increases or decreases 
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The charts below include data that does not show linear relationships.  One of the number sets in each 

chart does not uniformly increase or decrease. 

 

 
 

To help students learn to identify linear relationships in data, have them make three charts with data that 

show a linear relationship and three that do not show a linear relationship.  Their charts should look 

similar to the six shown above.  They can make the charts from data they find in graphs, or they can 

collect data from an actual experiment and record it in a chart. 

 

 

Experimental Controls 

An experimental control, or control group, is a test group or item in an experiment that does not change.  These 

controls are used as a standard for comparison.  Students should be able to understand the importance of 

experimental controls and identify them in experiments. 

 

Most experiments follow a similar structure with key components.  The subjects that are being tested are called 

samples.  Any condition, item, or event that could affect the outcome of the experiment is called a variable.  

Some variables are held constant, or made to stay the same, and some variables must change in order to see how 

samples react.  When conducting an experiment, it is ideal to hold all variables constant except for the one 

being tested.  A control in an experiment is subject to all of the same constant variables as the other samples in 

the experiment, but is not subject to the changing variable in the experiment. 

 

For example, a control group would need to be used in an experiment to determine if giving mice vitamins 

causes them to grow larger.  Two groups of mice would be used in this experiment.  The first group of mice 

would be given vitamins to see how their growth is affected.  The second group of mice would not be given 

any vitamins.  The mice that are not given any vitamins are the control group in the experiment, and they 

represent mice in normal conditions.  The mice in the control group would be given the same amount of food, 

space, exercise, etc., as the other group of mice.  The only difference is that the mice in the control group will 

not be given vitamins, which is the changing variable.   At the end of the experiment, the growth of the mice 

that were given vitamins can be compared to the growth of the mice in the control group to determine if there is 

any difference between them.  If all of the mice, including the mice in the control group, are the same size, then 

it can be concluded that vitamins probably did not affect the growth.  But, if the mice given vitamins are larger 

than the mice in the control group, then vitamins may have affected the growth. 

 

To help students understand and identify experimental controls, have them find descriptions of experiments in 

science books or on the Internet.  For each experiment they find, have them determine if the experiment 
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includes a control and what the control is.  If they find experiments that do not include a control, but should, 

students can discuss what the control should be. 
 

 

Point and Non-Point Source Pollution 

Pollution in an area can be categorized as either point source or non-point source.  Students should understand 

these two types of pollution and be able to distinguish between them. 

 

Point source pollution refers to pollution in an area that comes from a specific, known location.  A particular 

factory's discharge pipe, a leaking storage tank, and an overflowing sewage treatment plant are all examples of 

point source.  The origin of the pollution from point sources can be pinpointed and the pollutants can often be 

measured.  Non-point source pollution is pollution that comes from many different places or widespread 

activities.  The origin of non-point source pollution cannot be attributed to one particular location.  Examples 

of non-point source pollution include exhaust from all of the cars in a city, runoff from the farms in an area, and 

soil erosion.  Runoff is a term used to describe the soil, water, or other material on the earth's surface that is 

washed away into other areas as a result of rain and erosion.  This can cause bodies of water and areas of soil to 

become polluted.  If the fertilizers that were put on farm fields are washed away by the rain (runoff) into a local 

stream, instead of being absorbing into the soil and plants they were intended for, the stream may become 

polluted. 

 

To help students understand point and non-point source pollution have them make a list of the major point 

sources of pollution and a list of the non-point sources of pollution in their city.  Resources on the Internet, 

such as the Environmental Protection Agency (EPA) website, can help students determine which types of 

pollution affect their area the most. 
 

 

Events in the Earth's History 

Scientists have used clues from the earth and from evolutionary theory to estimate the time span in which 

different organisms have lived on the earth.  Evolutionary theory is a supported idea that describes the changes 

that the earth and living things have undergone over time.  Based on this information, scientists believe that the 

first organisms to appear on the earth were simple, single-celled bacteria.  Then, algae appeared and released 

oxygen into the air, helping to form the atmosphere that the earth has today.  Students should be able to 

sequence the major events in the history of life on the earth.  

 

The list below shows the relative order of the appearance and disappearance of various organisms on the earth.  

It begins over 3 billion years ago with the appearance of bacteria (at the top) and working its way through 

history with the appearance of man (at the bottom).  The list does not show the amount of time that passed 

between each of these events, which is far greater between the appearance of algae and the first multicellular 

organism than between any of the other events. 

 

  bacteria 

  algae 

  first multicellular organisms 

  first marine invertebrates 

  first fish 

  first corals 

  first land plants 

  first amphibians 

  first insects 

  first reptiles 
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  first cone-bearing plants (conifers) 

  first dinosaurs 

  first mammals 

  first birds 

  first flowering plants 

  dinosaurs become extinct 

  man 

 

To help students learn the sequence of the major events in the history of life, have them make a pictorial 

timeline of the events listed above.  For each event, they can draw the organism that has appeared. 
 

 

Marine Environments 

The ocean is divided into several sections, sometimes called marine ecosystems, that can be differentiated by 

their characteristics.  These divisions are called ocean zones.  Each ocean zone has its own particular depth, 

temperature range, type of organisms, and amount of sunlight.  Students should be able to identify the various 

ocean zones, understand the properties of each zone, and know the components and characteristics of a 

particular marine environment, the coral reef. 

 

There are five ocean zones labeled in the diagram below. 

 

   
 

The first two ocean zones are defined by the water's edge and the tides.  They are called the intertidal 

zone and the subtidal zone.  The intertidal zone is a shallow-water marine environment that touches the 

coast.  The water temperature in this zone changes often.  It is home to algae, or seaweed.  Like plants, 

algae are able to make their own food, but only in areas with shallow water where there is plenty of 

sunlight.  Small fish, mussels, barnacles, clams, sea anemones, crabs, urchins, sea stars (starfish), snails, 

eels, and octopi live in the intertidal zone.  Ocean tides greatly affect life in the intertidal zone.  During 

high tide, the area is submerged.  During low tide, the entire intertidal zone, or parts of it, are not 

underwater, so they are exposed.  However, water does collect on the rocks during the low tides, 

forming tide pools.  When the tide comes in, it refills the water and nutrients in the tide pools.  

Animals often use the tidal change to move from one pool to another or to swim into a cove where algae 

and other organisms provide shelter and nutrients.  Animals and plants that live in the intertidal zone 

are able to survive the strongest waves of a winter storm, as well as dry periods when tide changes may 

not refill tide pools regularly.  Sea birds, such as sandpipers and gulls, feed on the animals that live in 

the rocks and on the sandy bottoms of the intertidal zone. 

 

The subtidal zone is also a coastal zone, but it is constantly submerged during both high and low tides.  

The temperature changes and wave forces in this zone are not as great as in the intertidal zone, and 

therefore a greater diversity of organisms can be found there.  The organisms that live in the subtidal 

zone include kelp (a large seaweed that can grow in groups to make kelp forests), sea otters, fish, and 

lobsters. 

 

The three other ocean zones in the diagram are defined by the amount of sunlight each zone receives, 
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which is determined by depth.  All three of these zones contain different types of fish and plankton.  

Plankton are drifting forms of plants and animals that are found in all healthy marine environments, 

including the intertidal and subtidal zones.  Many organisms rely on plankton for food. 

 

The sunlight zone, also called the euphotic zone, receives the most sunlight.  Sunlight penetrates 

through the entire zone, so plants are able to grow there.  The water is relatively warm in the sunlight 

zone and more ocean life can be found in this zone than in the twilight or midnight zones.  Organisms 

in this zone include dolphins, jellyfish, and seaweed. 

 

The twilight zone, or disphotic zone, receives some sunlight, but not enough for plants to be able to 

grow.  Whales, squid, and fish are among some of the animals that live in the twilight zone. 

 

Finally, the midnight zone, or aphotic zone receives no light at all.  It is very cold in this zone, which 

contains the fewest living things of all zones, and it is under a lot of pressure from the water above.  

Animals living in this deep ocean ecosystem have physical adaptations that help them live in these dark, 

cold environments under high pressure.  Large sharks, giant squid, worms, crabs, and fish live in the 

midnight zone, and even in the deepest areas, there is life on the ocean floor.  Many animals in the 

midnight zone rely on plankton and nutrients that "fall" from the layers above. 

 

Within the subtidal and sunlight zones, reefs can be found.  Reefs are formed by the build-up of living 

and non-living materials under the surface of the water.  A coral reef is formed by living and dead coral.  

Coral is an animal that develops a hard base and has a soft body of many colors and forms.  Coral live 

together in colonies and feed on microscopic plankton in the water around them.  They can also make 

some of their own food, using energy from the sun and the algae in their tissues.  Coral reefs form in 

warm, sunlit waters near the coastlines of continents or islands where the water is not too deep.  

Animals such as small and medium sized fish, sea anemones, crustaceans, eels, and octopi use coral 

reefs for shelter and food.  Large fish, sharks, dolphins, turtles, and sea birds visit coral reefs to hunt for 

food. 

 

To help students learn about marine environments, have them visit an intertidal zone where there are 

tide pools or an aquarium near their home.  If there is not an intertidal zone or aquarium near the 

students' homes, they can watch a video from the library or video store about this type of environment.  

They can take notes on how many different animals they see and observe how the living things there 

rely on one another for survival.  Also, students can look at a world map to identify the major oceans 

and where coral reefs might form, based on the fact that they need lots of sunlight, warm water, and 

shallow depths.  Finally, have students draw a large side-view picture of the ocean, including the coast, 

and label the five ocean zones discussed in this tutorial. 

 

 

Basic Taxonomy and the Kingdoms 

Students should understand that living things are divided into six kingdoms, know the basic characteristics of 

each kingdom, and recognize and sequence the levels of taxonomy. 

 

Taxonomy is a system used to classify organisms based on ancestry and similarities in the characteristics 

of organisms.  Though the basis for taxonomy does not change, some of the actual categories of 

classification occasionally do.  As new discoveries are made, these categories sometimes require 

reorganization.  The taxonomic groups explained in this study guide are those currently accepted by 

most schools nationwide and do not necessarily reflect the most recent discoveries in the scientific 

community. 
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All organisms belong to one of six kingdoms.  The kingdoms are Plant, Animal, Fungi, Protista, 

Archaebacteria, and Eubacteria.  Within each kingdom there are six additional levels of taxonomy that 

range from very broad to very specific: phylum, class, order, family, genus, species.  A species is a very 

specific type of organism, such as a blue whale or a yellow marigold plant.  The Latin name of an 

organism consists of two parts, the genus and the species. 

 

Plants are multicellular organisms (have many cells) and make their own food from sunlight.  A plant 

cell has a nucleus (a structure inside the cell that controls the functions of the cell) and a cell wall (a 

rigid layer around the cell).  Animals are multicellular organisms that must eat food (organic materials) 

to get the energy they need.  An animal cell has a nucleus.  Fungi are organisms that decompose (break 

down) other organisms for food and have cells which contain nuclei.  Protists, sometimes called 

protoctists, are mostly single-celled organisms, though there are some multicellular protists.  The cells 

of protists contain nuclei and they obtain energy from food or sunlight.  Organisms that do not fit into 

any of the other kingdoms are classified in the Protist kingdom.  Organisms in the kingdoms 

Archaebacteria and Eubacteria do not have a true nucleus in their cells and were both formerly grouped 

into the same kingdom called Monera.  Eubacteria are single-celled organisms and are commonly called 

bacteria.  They obtain energy from sunlight, food, or chemicals.  Archaebacteria, also called archaea, 

are also single-celled organisms, but they live in extreme conditions, such as very hot or highly acidic 

environments.  They obtain energy from food or chemicals. 

 

The chart below illustrates these kingdoms and their characteristics. 

 

 
 

An easy way for students to remember the correct order of the levels of taxonomy (from kingdom to 

species) is by using a mnemonic device, for instance "King Phillip Came Over For Grape Soda".  To 

study the five kingdoms, students can draw an example of an organism in each kingdom on the front of a 

flash card and write the characteristics of it on the back. 

 

 

Natural Selection 

Students should know that the theory of natural selection was developed by Charles Darwin and be able to 

explain his ideas on how organisms change over time to survive in a changing environment.   

 

The British scientist, Charles Darwin, argued that an organism has a special trait, or characteristic, that helps it 

survive, like blending into the surroundings or the ability to run quickly to get away from predators.  Because it 

survives, an organism is able to reproduce and pass on the traits that enabled it to survive to its offspring.  

Darwin called this process natural selection. 
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If there is a species of varying brownish-white mice that live in the forest, the individuals that are mostly white 

will not survive as well as the ones that are primarily brown.  The mostly white ones will stand out more in the 

dark forest and owls will hunt them more easily.  This means that the mostly brown mice will live to reproduce 

and the white ones will not.  The offspring of these mostly brown mice will be mostly brown as well.  

Eventually, mostly brown mice will exist in this forest and primarily white mice will become rare.  The change 

in a species' characteristics develop over very long periods of time because there are only slight changes in the 

organisms which must be passed down through many generations. 

 

Fossils are hardened plant or animal remains and prints from long ago.  Scientists believe that fossils show that 

many species of living things have gradually changed over time, or have become extinct, due to natural 

selection.  When an organism becomes extinct, every member of that particular type dies and there are no more 

left on earth.  If a species is unable to survive and produce more offspring, its numbers decrease, while a 

species better suited to the environment survives to reproduce. 

 

To understand how Darwin applied the theory of natural selection, students can look at pictures of animals and 

different environments and discuss which would survive the best in each environment.  They can also discuss 

what would happen to animals that are not well suited to their environment. 
 

 

DNA, Genes, Chromosomes, Traits 

Students should know the basic characteristics of and relationships among DNA, genes, chromosomes, and 

traits, including the difference between learned and inherited traits. 

 

A trait is a characteristic or feature of an organism.  Some traits, like hair color, are inherited from 

parents when genetic material is passed on during reproduction.  Other traits, like how to walk or play 

the piano, are learned during the life cycle of the animal. 

 

DNA is deoxyribonucleic acid, a chemical found in cells that carries genetic information.  It is 

composed of sugars, phosphates, and nitrogen bases, arranged in the shape of a double helix, or a 

twisted ladder, as shown in the following diagram. 

 
Genes control heredity, the transfer of characteristics from parents to offspring, and determine the 

genetic traits that will be expressed.  They are segments of DNA.  

Chromosomes are structures composed of genes that are linked together; they come in pairs.  There are 

23 pairs of chromosomes in human cells.  The picture below on the right shows a chromosome pair.  

The picture below on the right shows one chromosome.  On this chromosome, there are 50 genes.  

Each gene is made of DNA. 
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To study these topics, students can make flash cards that feature the terms and characteristics explained 

above. Creating and labeling their own DNA molecules will help them understand the structure of DNA.  

Students can also make a list of their own traits and determine whether each trait is inherited or learned. 

 

 

Nervous System - A 

Students should be able to identify the central, peripheral, and autonomic nervous systems, the main parts of a 

neuron and the brain, and recognize reflex actions. 

 

The nervous system controls all of the body's actions and responses.  It consists of nerves, the brain, and 

the spinal cord.  Nerves are bundles of neurons, the cells of the nervous system, that carry impulses.  

An impulse is an electric signal that is sent through the nervous system so that the body can respond to a 

stimulus.  A stimulus is an action or condition that creates a response.  

 

The nervous system can be divided into two major categories: the central nervous system (CNS), which 

consists of the brain and spinal cord, and the peripheral nervous system (PNS), which consists of all the 

nerves that extend outside of the central nervous system.  The portion of the PNS that controls all of the 

involuntary actions of the human body, such as the beating of the heart and reflexes, is the autonomic 

nervous system.  Reflexes are involuntary responses to stimuli.  An example of a reflex is when your 

hand automatically pulls back from a hot object that was touched. 

 

The following diagram shows the major parts of the brain: 

   
 

The cell body is the main part of the nerve cell and contains the nucleus.  The axon and dendrites are 

extensions of the nerve cell that conduct impulses. Finally, the gap between neurons is called the 

synapse.  

The following diagram shows the four basic parts of a neuron: 

 

  
 

To study the parts of the nervous system, students can draw and label the parts of a neuron and the brain.  

Students can also draw a diagram of the nervous system and color code the central, peripheral, and 

autonomic nervous systems.  
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Microorganisms 

Students should understand that the kingdoms Eubacteria, Archaebacteria, and Protista contain organisms that 

are not classified as plants or animals.  Students should also be able to identify characteristics of eubacteria, 

archaebacteria, protists, prokaryotes, eukaryotes, autotrophs, and heterotrophs. 

 

Eukaryotes are organisms with a nucleus in their cells.  Animals, plants, and fungi, like mushrooms, are all 

eukaryotic.  Prokaryotes are cells without a nucleus.  Bacteria are prokaryotes. 

 

Autotrophic organisms make their own food using either energy from the sun through a process called 

photosynthesis, or using chemical energy.  Plants are autotrophic.  Heterotrophic organisms cannot make their 

own food; they must get it from the outside environment or by decomposing dead organisms.  Animals and 

fungi are heterotrophic. 

 

The kingdoms Eubacteria and Archaebacteria contain organisms that are prokaryotes.  Organisms in these two 

kingdoms were both formerly grouped into the same kingdom, called Monera.  Eubacteria are single-celled 

organisms and are commonly called bacteria.  Archaebacteria, also called archaea, are also single-celled 

organisms, but they live in extreme conditions, such as very hot or highly acidic environments.  Both 

eubacteria and archae can be either autotrophic or heterotrophic.  Autotrophic archae make energy from 

chemicals and heterotrophic archae obtain energy from food.  Autotrophic eubacteria make energy from either 

sunlight or chemicals and heterotrophic eubacteria obtain energy from food. 

 

Eubacteria and archaebacteria are also classified on the basis of environment and shape.  For example, 

archaebacteria live only in harsh environments.  There are three shapes of bacteria.  Round bacteria are called 

cocci, rod shaped bacteria are bacilli, and spiral shaped bacteria are spirilla.  Bacteria reproduce by binary 

fission or conjugation.  Binary fission is the simple splitting of a cell in two.  Conjugation is the transfer of 

genetic material through cell to cell contact. 

 

Protists, sometimes called protoctists, are organisms from the kingdom Protista.  They are eukaryotic.  Most 

protists are unicellular and they are described as either plant-like, animal-like, or fungus-like.  Algae, seaweeds, 

and euglenoids are plant-like protists.  They contain chlorophyll, a green pigment that helps them 

photosynthesize, but they do not have true stems, roots, or leaves.  Euglenas can move on their own.  Even 

though they are grouped in the plant-like protist category, euglenas also have some characteristics of animal-

like protists. 

 

Protozoans are animal-like protists because they are heterotrophic, can move on their own, and are unicellular.  

They are classified into groups based on their structures for locomotion.  Ciliates, like paramecium, move using 

cilia, small hair like structures that propel the organism.  Flagellates, such as giardia, are propelled by whipping 

around their long tail-like filaments called flagella.  Sarcodinians, such as amoebas, move with foot-like 

projections called pseudopods. 

 

Fungus-like protists, like slime molds, have life cycles similar to fungi and live in damp, shaded areas.  Slime 

molds contain plasmodium, a mass of cytoplasm, the jelly-like liquid inside cells that contains many nuclei. 

 

To study these different types of organisms, students can research different types of eubacteria, archaebacteria, 

protists, prokaryotes, eukaryotes, autotrophs, and heterotrophs.  Have the student make a table of the organisms 

they find and include the characteristics of each. 
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Making Conclusions 

Students will evaluate the relationship between conclusions and evidence by determining whether or not pieces 

of evidence support a particular conclusion and determining the best conclusion when given data. 

 

Problems in science can be solved and experiments conducted using a system called the scientific 

method.  The scientific method outlines specific steps to follow in order to reach a solution.  The steps 

are listed below. 

Step 1. Observe - Observe the problem. 

Step 2. Predict - Make a prediction based on the observation.  Sometimes, this step is combined with 

step 3 because they are so similar. 

Step 3. Hypothesize - Form a hypothesis (a statement that is believed to be true) based on the prediction 

in step 2. 

Step 4. Experiment - Design an experiment to test the hypothesis, then conduct the experiment. 

Step 5. Record - Record data and observations during the experiment. 

Step 6. Analyze - Analyze the data from the experiment. 

Step 7. Conclude - Determine whether or not the hypothesis is supported by the data from the 

experiment.  If the hypothesis is supported, a conclusion can be reached, and the experiment is 

complete.  If the hypothesis is not supported, then return to step 3 and modify the hypothesis to begin a 

new experiment. 

 

The purpose of following the scientific method is to reach a conclusion, or decision, about a question 

based on the information obtained during an experiment.  A conclusion is the result of the information 

gathered at the end of this scientific process.  A conclusion is similar to a hypothesis, but it varies in 

that a hypothesis is a prediction based on observations, and a conclusion is a result that focuses on 

whether or not the hypothesis is correct, based on evidence.  Any information gathered during an 

experiment is considered evidence whether or not it supports the hypothesis or not.  Evidence can also 

include data gathered that is unrelated to the investigated idea.  It is the evidence from an investigation 

that determines the conclusion. 

 

For example, a student may conduct an experiment about how eating breakfast affects student 

performance in school.  The chart below shows some evidence that could have been gathered during the 

experiment. 

 

 
 

After the experiment is complete and the results have been analyzed, the student may form one of the 

following conclusions: 

 Eating breakfast causes students to perform well in school. 

 Eating breakfast causes students to perform better in school than not eating breakfast. 

These conclusions would be determined by the evidence obtained during the experiment. 

When forming a conclusion, it is important to take all observations into account.  If only one piece of 

evidence is considered, instead of all of the data from the experiment, then the conclusion can be 

incorrect or misleading.  The conclusion "Eating breakfast speeds up the metabolism of students" would 

not be a valid one for this experiment.  Although this statement may be true, the experiment did not test 

students' metabolisms and this statement does not directly tell us if eating breakfast affects student 

performance or not.  Relating metabolism and performance goes beyond the scope of the experiment 
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and cannot be determined by the evidence that was gathered.  Analyzing the results of an experiment 

incorrectly can also lead to incorrect conclusions. 

 

Example 1:  A researcher conducted an experiment about the relationship between air temperatures and 

pine tree growth.  Three groups of pine trees were used with 100 trees in each group.  All of the trees 

were three feet tall at the beginning of the experiment.  The first group of 100 trees was placed in a 

greenhouse that maintained a temperature of 100º F, the second in a greenhouse with a 60º F  

temperature, and the third in a greenhouse with a 35º F temperature.  After two years, measurements of 

the trees were recorded.  The data is shown in the chart below. 

 

 
 

Which of the following is the best conclusion one could draw from this data? 

 

 A.  Air temperature does not affect the growth of pine trees. 

 B.  Pine trees show more growth in cooler temperatures. 

 C.  The higher the air temperature, the faster the pine trees will grow. 

 D.  Pine trees need cold air temperatures to grow. 

 

Answer:  B.  The data shows that the trees in the 35º F greenhouse grew more than those in the 60º F 

or 100º F greenhouses.  (A) is incorrect because the data shows a large difference among the growth of 

the three groups of trees, so a conclusion that there is no relationship between the growth of pine trees 

and air temperature is not supported.  (C) is incorrect because the data shows that pine trees grew much 

less in 100º F temperatures than in 35º F temperatures, not more.  Finally, (D) is incorrect because the 

data shows at least some growth in all groups, regardless of temperature, not just in the trees kept in cold 

temperatures. 

 

After gathering data from an experiment, a person must determine what, if any, pieces of evidence 

support or disprove a conclusion.  If a conclusion is made and the evidence or a piece of the evidence 

shows what the conclusion has stated, then the evidence supports the conclusion.  If the evidence does 

not show what the conclusion has stated, then the evidence does not support, and may even disprove, the 

conclusion. 

 

Example 2:  Which of the following pieces of evidence goes against the conclusion that the larger a 

river is, the faster its current? 

 

 A.  Eight out of the ten rivers measured had very fast currents. 

 B.  The two larger rivers had faster currents than the two smaller rivers. 

 C.  The river with the fastest current was the smallest. 

 

Answer:  C.  The conclusion states that large rivers have fast currents, but in (C), the smallest stream 

had the fastest current.  That piece of evidence goes against the conclusion.  (A) does not give enough 

information about small rivers to determine whether or not the conclusion is supported.  (B) supports 

the conclusion because the larger rivers did have the fastest currents. 

 

To study the relationship between conclusion and evidence, and to practice determining the best 

conclusion from data, students can make a conclusions chart.  Have the student think of an experiment 
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that he or she has not conducted before, but could do at home.  Then, before conducting the experiment, 

have the student think of several different conclusions that could be drawn from the experiment.  The 

student should write the conclusions in separate rows in the first column.  In the column next to each 

conclusion, the student can write a set of results or evidence that could be obtained from the experiment 

and that would support the conclusion.  After completing the chart, the student should conduct the 

experiment and record the data obtained that could be used as evidence for a conclusion.  Have each 

student examine the data and decide on the best conclusion that could be drawn from it.  

 

 

Improving Experimental Design 

Experiments are important because they help solve problems and answer questions.  Students will understand 

how to evaluate and improve experimental procedures. 

 

Most experiments follow a similar structure with important components.  The subjects of the experiments are 

called samples.  Any condition, item, or event that could affect the outcome of the experiment is called a 

variable.  Some variables are held constant, or made to stay the same, whereas some variables must change in 

order to see how the samples react.  A trial is a particular testing event in a series of tests.  In an experiment 

about the speed at which dolphins swim, ten dolphins were studied, and they each had to swim to a specific 

point in the water three times.  The ten dolphins studied in the experiment were the samples.  Some variables 

in the experiment were the ages of the dolphins, the species of dolphin, and even the location the experiment 

was conducted.  The three times the dolphins had to swim to the point were the trials in the experiment. 

 

In order for an experiment to be helpful, it must have convincing results and be reliable.  When creating an 

experiment, make sure only one variable is changing at a time, so no other outside factor or event can influence 

the results.  All variables should be held constant in all trials, except for the one variable that is being studied in 

the experiment.  Also, the more trials done and the more samples used, the more accurate the results will be.  

If a variable is tested just one time with one sample, the results may not be typical and the conclusions will be 

unreliable.  There could be completely different results if another trial was conducted or another example was 

used. 

 

For example, when designing an experiment to test if warm water makes salt dissolve faster than cold water, the 

only thing that should change between tests is the temperature of the water.  If the particles of the substances 

are different sizes, or if the experimenter only stirs some of the substances, it will affect the outcome and may 

produce unreliable results.  Also, the test should be conducted multiple times so the chance for error in the 

experiment is reduced.  A good design for this experiment would be to use ten containers, each containing 

exactly the same amount of water.  Five of the samples should contain water above 70º F, while the other five 

contain water below 50º F.  The same amount of salt should be placed in each sample, and the time it takes the 

salt to dissolve should be recorded in the same manner. 

 

Example 1:  Aliya wants to find out which type of vegetables her rabbit likes best.  She places four different 

vegetables in the rabbit's cage and plans to record which vegetable the rabbit eats first.  Which of the following 

would improve her experiment the most? 

 

 A.  Place all of the vegetables in a box. 

 B.  Put two different rabbits in the cage with the vegetables. 

 C.  Use the same type of vegetable in the cage. 

 D.  Place each of the vegetables the same distance away from the rabbit. 

 

Answer:  D.  It is possible that the rabbit might choose the piece of food that is closest, not necessarily the one 

it likes best.  To make sure this does not affect the results of the test, all the vegetables should be the same 
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distance away from the rabbit.  (A) is incorrect because if all of the vegetables were in a box, the rabbit might 

not be able to remove them.  This would cause the results of the experiment to be unreliable.  (B) and (C) 

would not improve her experiment because they do not test what the experiment was trying to answer.  Aliya 

wants to find out which vegetable her rabbit likes best, not which vegetables other rabbits like, and if only one 

type of vegetable were used, then we would not know which type the rabbit liked best. 

 

Example 2:  A student wants to conduct an experiment to determine the windiest area of her neighborhood.  

Which of the following procedures would be the fairest test? 

 

 A.  Take wind measurements in five different areas in the neighborhood on the same day, using the 

same measurement method. 

 B.  Take wind measurements in five different areas in the neighborhood, each on a different day, using 

the same measurement method. 

 C.  Take wind measurements in two different areas in the neighborhood on the same day, using 

different measurement methods. 

 D.  Take wind measurements in two different areas in the neighborhood each on a different day, using 

different measurement methods. 

 

Answer:  A.  The more areas of the neighborhood that are measured, the more valid the experiment, so five 

locations are better than two.  Also, the wind should be measured at all areas on the same day, so that the 

weather is the same, reducing other factors causing a difference in weather measurements.  Finally, the same 

wind measurement method should always be used so that the results are not different because of the method 

instead of the location, which is the factor being studied. 

 

To practice evaluating the designs of experiments, students can ask family members or friends for experimental 

questions they would like to have answered.  The student can then design an experiment to answer each 

question, giving attention to controlling variables, determining the number of trials, and improving the 

experiment's reliability.  Students can also read about experiments in their textbooks or on the Internet, and 

offer suggestions to improve them. 
 

 

Sources of Error 

Experiments are conducted and data is collected to answer questions, make predictions, and solve problems.  

When conducting experiments and collecting data, it is very important to minimize the number of mistakes that 

might be made.  Even a small error could cause many problems and lead to misleading or incorrect results.  

Students will understand the sources of error that occur in science and be able to associate those sources of error 

with unusual data. 

 

Examples of sources of error include equipment or tools that are malfunctioning or being used 

improperly; information, measurements, or numbers that are misread; information that is incorrectly 

recorded; and data that is inconsistently collected.  There may also be uncontrolled outside factors that 

can affect the outcome of the data, causing error. 

 

For example, students in a science class were recording data from an experiment about the amount of 

gas produced from mixing a particular liquid and a yellow powder.  Each beaker of liquid was supposed 

to have 2 grams of yellow powder added to it.  If different students added the yellow powder to 

different beakers, they might not add exactly the same amount.  This would probably cause a difference 

in the amount of gas produced in each beaker and their data would be flawed.  If the same student 

added the yellow powder to all the beakers, he would be more consistent in the method he used to 

measure the powder, and more accurate results would be produced.  
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Sometimes, after reviewing data, inconsistencies are noticed.  All of the data may appear to be very 

similar or have a similar pattern except for one particular piece that seems very different.  This could be 

a sign that some sort of error was made.  Depending on the inconsistency, the source of error may be 

able to be identifiable. 

 

The chart below shows data that may have come from the experiment mentioned above. 

 

 
 

As you can see, the data in the chart is fairly consistent except for the amount of gas produced in beaker 

number four.  This may be a clue that an error was made.  The source of the error may or may not be 

pinpointed, but there are quite a few possibilities.  The amount of yellow powder placed in beaker 

number four may have been incorrect because it was measured improperly, or some of it may have been 

dropped before it was placed into the beaker.  The amount of gas that was produced could have been 

measured or recorded incorrectly.  The amount or type of liquid in beaker number four may have been 

slightly different from that in the other beakers.  The temperature of the liquid in beaker four also may 

have been different than the others, causing a difference in the amount of gas produced.  Any one or a 

combination of these factors may have been the source of error in the experiment. 

 

Example:  An experiment was conducted to determine the temperature required to melt a specific type 

of candle wax.  In the experiment, one gram cubes of candle wax were numbered and placed into an 

oven.  The temperature of the oven was slowly increased until the wax cubes began to melt.  The data 

was recorded in the chart below. 

 

 
 

Which wax cube was most likely contaminated or made of a different type of wax? 

 

 A.  Cube 3 

 B.  Cube 4 

 C.  Cube 5 

 D.  Cube 6 

 

Answer:  C.  The data from this experiment is all very similar, except for the melting temperature of 

wax cube number 5.  The temperature is much lower than that of all other cubes.  This would indicate 

that there is some source of error concerning wax cube number 5. 

 

To practice identifying sources of error, students can find a statistical test or experiment in a magazine 

or newspaper.  Examples may be the testing of a new drug, an opinion poll, or some other survey.  

Have the students read about how the test or survey was conducted.  If it is not explained, have them 

think about how they would conduct it.  Then, have them make a list of the possible sources of error.  

Finally, students should examine the results for inconsistencies to determine where an error may have 

occurred.  
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Validity & Reliability 

Experiments are important because they help solve problems and answer questions.  In order for an experiment 

to be helpful, it must be valid and reliable.  A valid experiment is one that has convincing and solid results.  A 

reliable experiment  is one that is dependable and will produce the same results every time it is conducted.  

Students will be able to determine what constitutes a valid and reliable experiment in order to effectively 

evaluate experiments. 

 

Most experiments follow a structure with similar key components.  The subjects that are being tested are called 

samples.  Any condition, item, or event that could affect the outcome of the experiment is called a variable.  

Some variables are held constant, or made to stay the same, and some variables must change in order to see how 

things react.  A trial is a particular testing event in an experiment. 

 

First of all, when planning an experiment, keep in mind that the more trials and samples you have, the more 

accurate the results will be.  If a variable is tested just one time with one example, the results may or may not 

be typical, and the conclusions will be based on unreliable results.  There could be completely different results 

if another trial is conducted or another example is tested.  In addition, it is very important to eliminate any 

variables that may cause the results to be incorrect and therefore useless.  Each experiment should only test one 

variable at a time, so no other outside event influences the results.  All variables should be exactly the same 

(held constant) for all trials in the experiment, except for the one variable that is being studied. 

 

For example, a student wants to conduct an experiment to determine the best of four types of fishing lures to 

catch trout.  Since four different types of lures need to be tested for this experiment, the student should first 

determine the number of samples of each type of lure.  The larger the sample size, the more reliable the data, 

but an infinite number cannot feasibly be tested.  So, the largest sample size that is reasonable should be 

chosen, for example 20 lures of each type.  Next, the student should determine where, when, and how the 

experiment should be conducted.  There are several ways that experimental errors can be reduced when 

creating an experiment to improve its validity and reliability.  Since the only variable the student wants to test 

is the type of lure, no other variables should change during the experiment, like the number of trout in the water, 

the time of day the trials occur, or how deep in the water the lures are placed.  Any of these variables could 

cause errors and may not reflect the true intent of the experiment.  All of the trials in this experiment should 

take place in the same body of water (so that the number of trout is always the same), at the same time of day, 

and with the lures placed at the same depth. 

 

    Example:  Researchers want to conduct an experiment to determine whether or not bright light affects the 

survival of a particular bacteria.  Which of the following experiments would be the most valid and reliable? 

 

 A.  300 dishes containing the same type of bacteria are used.  100 of them are placed in a room with no 

light, 100 in a room with dim lighting, and 100 in a room with bright lighting.  All three rooms are otherwise 

identical and the number of bacteria still alive in each room after one week is recorded. 

 B.  Three dishes containing the same type of bacteria are used.  One of them is placed in a room with 

no light, one in a room with dim lighting, and one in a room with bright lighting.  All three rooms are otherwise 

identical and the number of bacteria still alive in each room after one week is recorded. 

 C.  300 dishes containing the same type of bacteria are placed in a room with bright lighting.  The 

number of bacteria still alive after one week is recorded. 

 D.  20 dishes containing the same type of bacteria are placed outside and another set of 20 dishes 

containing the same type of bacteria are placed inside a dark room.  The number of bacteria still alive in each 

location after one week is recorded. 

 

Answer:  A.  The sample size is large, and all conditions in each room are held constant, except for the 

amount of light the bacteria will receive, which is what the experiment intends to test.  (B) is not reliable 
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because the sample size is too small.  (C) is not bacteria because there will be no results to compare.  If the test 

only records how bacteria react to bright light and not how they react to no light, then it cannot be determined 

whether their survival will be affected.  (D) is unreliable because many variables are present if one sample is 

placed outside.  The amount of light, temperature, and weather may not be constant outside and will affect the 

bacteria's survival, even though light is the only variable that should be tested. 

 

To better evaluate the validity and reliability of experimental procedures, students can design an experiment that 

is valid and reliable.  Have them write the purpose of the experiment and detail exactly how it will be 

performed.  They should include ways to insure a large but feasible sample size and number of trials, as well as 

variables that only change if they are specifically being tested.  Students can also assess experimental 

procedures in science books or on the Internet to determine if they are valid and reliable.  Have them discuss 

ways to improve each experiment to make them more valid and reliable. 
 

 

Disease and Impact on Immune System 

The three main types of disease-causing pathogens are as follows: those caused by bacteria, by fungi, and by 

viruses.  A person can contract a bacterial, fungal, or viral disease through direct contact with harmful bacteria, 

fungi, or viruses, and sometimes through inhalation.  It is difficult to distinguish among the three types of 

diseases based on their symptoms.  This is because each type can have a variety of symptoms, or they can have 

similar symptoms.  Students will understand different types of diseases, including bacterial, fungal, and viral, 

as well as how they affect the body's immune system. 

 

Bacteria are single-celled organisms containing genetic material, but having no true nucleus.  A nucleus is the 

part of a cell that contains the genetic material in most cells and controls a cell's activities.  When bacteria enter 

a cell, they either destroy the cell or produce harmful chemicals inside it.  Some diseases caused by bacteria 

include strep throat, pneumonia, meningitis, tuberculosis, tetanus, and cholera.  Antibiotics are medicines used 

to stop the growth of bacteria cells. 

 

Fungi are organisms that obtain food by absorbing nutrients from their surroundings.  Fungi usually stay on the 

surface of the skin and appear as rashes, but they can infect internal organs as well.  After the spores (seed-like 

capsules used for reproduction) of a fungus enter the body, the fungus begins to grow, infecting or damaging the 

surrounding tissue.  Some examples of fungal diseases are athlete's foot, ringworm, and nail fungus.  Fungal 

infections can sometimes go away without any treatment when the immune system is able to combat the 

infection on its own.  Most fungal infections can be treated with anti-fungal creams and medications. 

 

Viruses are cells that need a living host cell to reproduce.  After a person comes in contact with a virus, the 

virus enters a cell and may either disturb the cell's activities or reproduce and kill the cell, resulting in the virus 

spreading to new cells.  If the virus is not destroyed, it can continue to replicate and reinfect the person.  Many 

years after being infected by a virus, the person may experience symptoms of the virus again.  Common viruses 

include influenza (the flu), chicken pox, measles, the West Nile virus, and rabies.  Many viruses are prevented 

with vaccines.  Vaccines contain weakened or dead forms of the virus that stimulate the immune system to 

build up chemicals called antibodies to fight off the virus if the person should come in contact with it.  

Vaccines are given orally or by injection. 

 

To combat infectious diseases, a healthy immune system locates bacteria, viruses, or fungi and tries to kill them.  

Antibodies work with white blood cells to destroy these foreign substances.  Often, this causes a collection of 

pus and swelling in the area of infection or other symptoms, such as fever.  Once antibodies are released, they 

stay in the body.  The immune system will be able to fight off the same disease more easily if contracted in the 

future because more antibodies can be produced. 
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To study the fundamental concepts of disease, students can research common diseases and make a chart that 

includes information on whether the disease is caused by bacteria, fungi, or viruses, exactly how the disease is 

contracted, and how it is treated.  Also, to better understand how the immune system is affected by disease, 

students can make a flow chart with pictures illustrating how the immune system in fights an infection. 
 

 

Generalizations from Data 

Data from experiments can be used to guide further investigation or to make predictions about similar 

situations.  If the data shows similarities or a pattern, one may be able to make a broad statement, or a 

generalization, about what is being tested.  Students will learn to make good generalizations from experimental 

data. 

 

If information collected from an experiment shows that 49 out of 50 people tested liked chocolate ice 

cream better than vanilla ice cream, then someone could predict that if another person were asked, he or 

she would probably like chocolate ice cream better than vanilla.  The prediction would be based on the 

generalization, "People like chocolate ice cream better than vanilla ice cream."  A generalization does 

not have to be true in every specific case, but it must be true more often than not and based on consistent 

data.  The key to forming a generalization from data is to find a pattern in the data.  The best 

generalizations are made from data that includes a large number of tested items.  An experiment is 

better if more objects or events are tested and as a result, a stronger generalization can be made. 

 

Example:  Colby was conducting an experiment about how warming up before running affects a 

runner's speed.   His data below shows how long the runners in his experiment warmed up and how fast 

they were able to run afterwards. 

 

 
 

What generalization can be made from his experimental data? 

 

 A.  The longer a person warms up before running, the faster he or she is able to run. 

 B.  The first runner in the experiment ran the fastest when she warmed up for only one minute. 

 C.  People who enjoy running also enjoy warming up. 

 D.  The less time a person warms up before running, the faster he or she is able to run. 

 

Answer:  D.  The data in the chart shows that as the runners' warm-up times increased, their running 

speeds decreased.  So, in this experiment, the less time the runners warmed up, the faster they ran.  

This trend can be made into a general statement for all people, as in (D).  However, the generalization 

would be more sound if the experiment included more than just two runners.  (A) is a generalization, 

but the data shows the opposite of what this statement says.  (B) is a true statement, but it describes the 

specific instance in this experiment, not a general statement about a larger population.  (C) is not a 

generalization related to this experiment because whether or not people enjoy running and warming up 

was not tested in the experiment and there is no data to support it. 

 

To help students make generalizations from experimental data, have them find data charts and graphs 

from a textbook or the newspaper and make a generalization about the information, if possible.  
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Students can also make generalizations and then conduct experiments to determine if the generalizations 

are correct.  They can then list the things that could be done to improve the generalization. 

 

 

Tropisms 

A tropism is a plant's growth response toward or away from a stimulus, or action.  Students will demonstrate an 

understanding of tropisms and determine how a tropism will affect a plant in different situations. 

 

An example of a tropism is a plant turning its leaves toward a light.  The light is the stimulus and causes 

the plant to respond by turning its leaves in the direction of the light in order to receive more.  Light can 

also be the stimulus for tropisms when the stems of plants grow toward light or when the roots of plants 

grow away from light into the ground. 

 

There are four other types of tropisms besides responses to light; these are responses to gravity, touch, 

water, and chemicals.  Gravity often causes plant roots to grow downward and their stems to grow 

upward, even if the plant or seed is planted upside-down.  When a climbing vine touches an object like 

a plant or wall, the growth changes direction toward the object.  Water tropisms may cause plants to 

grow downward or sideways to seek out water.  Chemical tropisms may also cause plants to grow 

toward or away from certain chemicals. 

 

Example:  A newly sprouting seed is planted upside-down in the soil as shown below.  Which of the 

following statements describes a tropism the plant may display? 

 

 
 

 A. The roots will grow downward into the soil. 

 B. The plant's stem will grow down into the soil and die. 

 C. The roots will not be able to find water. 

 

Answer:  A.  Gravity or water will cause the roots to begin to grow downward into the soil even 

though the seed was planted upside-down. 

 

To study the tropisms of plants, students can observe various types of plants and determine if they react 

to different stimuli.  Have them try planting four uncooked beans in different directions in some moist 

soil.  After a few weeks, carefully remove the sprouted beans from the soil and observe how the roots 

and stems have grown.  Students can also try putting a houseplant next to a fluorescent light.  Half of 

the plant should remain in the light and the other half should remain in the shade.  Have the students 

observe the plant after a few weeks to determine if there are any differences between the leaves in the 

light and the ones in the shade.  

 

 

Life Cycle of Non-Flowering Plant 

Students will be able to demonstrate an understanding of spores and the plants that produce them, as well as an 

understanding of the life cycles of non-flowering plants. 
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There are two different types of non-flowering plants: those that produce spores and those that produce seeds.  

A seed is a plant embryo packaged with stored food in a protective coat.  A spore is a reproductive cell or 

group of cells, and it is neither a male sex cell or a female sex cell.  It can develop into a plant that can produce 

sperm or eggs.  Mosses, ferns, horsetails, and liverworts are all spore-producing non-flowering plants.  They 

do not use flowers or fruit to reproduce as flowering plants do and can reproduce asexually (without differing 

sex cells).  During the life cycle of a non-flowering plant, there are two main stages.  Each stage produces a 

different type of plant structure.  One structure produces egg and sperm cells (also called gametes) and the 

other produces spores. 

 

In the first stage of the life cycle of a spore-producing non-flowering plant, eggs and sperm are produced.  The 

eggs and sperm then unite and undergo a process called fertilization that allows reproduction to take place.  

After reproduction, a new plant structure is formed and spores develop inside.  When the conditions are right, 

the spores are released, and they will eventually grow into the plant structure that produces new gametes and 

continues the cycle.  Spores can exist in a dormant stage for long periods of time before the conditions are 

suitable for them to begin growing.  They are different from seeds because they do not have stored food inside 

to nurture a young plant.  Spores need more specific environmental conditions to grow into young plants than 

seeds do, but they are often more resistant to bad weather and soil conditions. 

 

Seed producing non-flowering plants do not produce spores, but do produce seeds.  Conifers, such as pine 

trees, and cycads produce their seeds in cones.  Another seed producing non-flowering plant, the gingko tree, 

has its own classification and does not produce cones. 

 

Example:  What will happen if a non-flowering plant releases spores during a very dry period? 

 

 A. The spores will die, and the plant will be unable to reproduce. 

 B. The spores will remain dormant until there is enough water for them to grow. 

 C. The plant will be able to reproduce once, but no more than that. 

 D. The plant will continue to release spores until conditions for growth become favorable again. 

 

Answer:  B.  Spores do not need the correct conditions, including amount of water, temperature, or soil, in 

order to survive in a dormant state.  They can stay inactive for a very long time.  Eventually, if the conditions 

become right, they will begin to grow into a plant. 

 

To study the life cycle of a non-flowering plant, diagram the stages of the growth of a fern, including the two 

main stages of its life cycle.  Label the main plant parts and briefly describe each stage.  Also, find pictures of 

plants that produce spores in gardening magazines, cut them out, paste them onto a piece of poster paper or 

cardboard, and write the common name of the plant underneath each picture.   
 

 

Genetic Engineering 

The goal of genetic engineering is to alter an organism's genetic material to produce an organism with more 

desirable traits.  There are several methods of genetic engineering.  Students will be able to identify various 

methods of genetic engineering and their uses. 

 

Selective breeding is one example of genetic engineering.  There are a few methods and reasons to selectively 

breed organisms.  One method involves mating the same breed to ensure a pure breed.  If a species of flower is 

red, but sometimes produces white flower offspring, the parent plant and its red flower offspring could be bred 

with another red flower of the same species to eventually produce a flower that only has red offspring.  

Another technique involves mating different breeds to produce a particular type of organism with the traits of 

two or more different breeds.  If a pet owner wants to have a fast dog with curly fur, selective breeding can be 
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used.  A fast dog like a Greyhound can be bred with a curly-haired dog like a Standard Poodle to produce the 

desired dog. 

 

Gene splicing is a method of genetic engineering in which portions of an organism's genetic material are cut 

into pieces and recombined with portions of genetic material from other organisms.  This method can be used 

to prevent diseases by adding specific sections of genetic material into an organism that will help the organism 

to fight the disease.  For example, if a person's body is unable to produce a certain disease fighting chemical, 

gene splicing may be used to allow some cells of that person's body to begin producing that chemical. 

 

Cloning is another form of genetic engineering in which the genetic material from one organism is placed into 

the cell of another organism, which has had the genetic information removed.  This can create another cell or 

organism that is genetically identical to the original cell or organism.  One use for this form of genetic 

engineering can be to produce disease resistant strains of plants.  The plants that are currently naturally disease 

resistant can be replicated through cloning to create new plants that are disease resistant. 

 

Finally, vegetative propagation is another method used to genetically engineer plants.  It allows the production 

of a complete organism from a portion of an existing organism.  For example, the stem of a pothos plant can be 

cut and, if planted, the cutting will grow into a new plant.  Genetic engineering occurs when the cut portion of 

a plant is bound to the cut portion of a different type of plant and they eventually grow together as one plant.  If 

a plant is unable to reproduce, vegetative propagation would be a way to create additional plants from the parent 

plant. 

 

To learn more about the various uses of genetic engineering, students can list other possible uses for each of the 

types of genetic engineering listed above.  Also, have them think of problems in the United States and find 

solutions to those problems using some form of genetic engineering.  In addition, students can research the 

dangers of genetic engineering. Have students include information about how genetic engineering can be done 

safely, ethically, and effectively. 
 

 

Making Predictions from Line Graphs 

Line graphs are often used in science to display information.  Students should be able to make predictions 

based on data from line graphs. 

 

Line graphs have two sides, or axes, that show information.  In the graph below, time (in years) is the 

information on the bottom line, or x-axis, and number of turtles is the information on the vertical side, or 

y-axis.  Each graph also includes a line or a curve that represents a connection of data points.  Here, the 

line represents the turtle population in different years. 

 

    
 

This particular graph shows the number of turtles at Stuart Beach every year between 1963 and 1970.  

For instance, in 1965, there were about 200 turtles on Stuart Beach.  To reach this conclusion, find the 

year 1965 on the x-axis, then go straight up until you reach the data line.  From that point, look directly 

over to the y-axis, where you will see that the number of turtles at Stuart Beach in 1965 was 200. 
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Line graphs sometimes contain more than one line.  Each line represents a different set of data.  The 

multiple line graph below shows the time (in hours) and distance (miles from the trailhead) of four 

different mountain climbers.  Each of the four lines on the graph represents the progress of a different 

climber. 

 

    
 

For any given time, you can determine the distance from the trailhead of any of the four people.  For 

example, at hour 5, Jackson was 3 miles from the trailhead and Jodi was a little more than 6 miles from 

the trailhead.  This graph also shows that Terrell was moving the fastest, on average, in the group, until 

about hour 5 when Jodi became the fastest.  (Since Terrell was the farthest away from the trailhead at 

every hour before hour 5, he must have been moving the fastest, on average.) 

 

Both single and multiple line graphs can sometimes be used to make predictions, especially when the 

lines in those graphs are straight.  A straight line in a graph shows a consistent trend.  By extending the 

line further, one can predict the data that will be produced after the graph has ended.  For example, look 

at the line graph below. 

 

    
 

This graph shows a consistently increasing pattern that can be used to predict that the number of turtles 

will continue to increase.  Specifically, it can be predicted that there will be 300 turtles at Stuart Beach 

in 2007 by extending the line further, into 2007.  This extension is represented by the gray part of the 

line in the graph below. 
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Example:  Use the graph below to answer the question. 

 

    
 

How many turtles will there most likely be at Beach B in 2006? 

 

Answer:  100 turtles.  If you look at the line for Beach B and extend it through the gridline for 2006, 

you see it will cross at 100 turtles. 

 

To help students understand how to make predictions using the data found in graphs, have them make 

several graphs of their own on graph paper.  Graph paper can be found in most stores that carry other 

school supplies.  For each graph, have the students draw and label two axes.  Then, have them draw a 

straight line on the graph, starting at the y-axis.  They should make sure the line only reaches halfway 

across the graph.  Finally, have them predict the value on the y-axis at a point beyond where the line 

they drew reached, as in the example above. 
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Grade 8 Science Summer Packet 

 

Student Name: ___________________________  

 

Class: ___________________________ 

 

Date: ___________________________ 

 

Instructions: Read each question carefully and select the correct answer. 

 

 

 1. Today, rose plants have thorns on their branches.  These thorns help protect the plant from being eaten 

by animals.  If there are no longer any animals that eat rose plants, what might be the result of evolution 

in the rose plant after a million years? 

 A. They might have many more thorns. 

 B. They might no longer have thorns. 

 C. They might become extinct. 

 D. They might only grow in the wild, not in gardens. 

 

 

 2. Which of the following must a species have in order to evolve? 

 A. favorable adaptations 

 B. the ability to move 

 C. to become extinct 

 D. the ability to hunt 

 

 

 3. Which statement is true about evolution? 

 A. It is a theory that describes how and when the earth was formed. 

 B. It explains how mutations occur in animals and plants. 

 C. It is a theory that describes the changes life on earth has undergone throughout time. 

 D. It explains why some animals live on land and others live in the water. 

 

 

 4. Fill in the blank. 

 

A scientist discovered a new insect species in the rain forest that looked similar to one that lived millions 

of years ago.  However, it had a different body shape and texture.  This provides evidence of 

_______________ . 

 A. succession 

 B. hibernation 

 C. extinction 

 D. evolution 

 

 



 Page 35 

 

 5. Fill in the blank. 

 

From observing the graph below, the current size of human world population is closest to 

_______________ . 

 

 

 A. 2 million 

 B. 3 billion 

 C. 6 billion 

 D. 10 billion 

 

 

 6. Use the graph to answer the following question. 

When was there most likely plenty of food in the three-toed sloth's habitat? 

 

   

 A. between 1970 and 1980 

 B. between 1980 and 1995 

 C. between 1995 and 2003 

 D. between 1965 and 1975 
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 7. On an island off the coast of California, the population of gulls increased until 1996 and then began 

decreasing in 1997.  Which of the following population charts best represents this scenario? 

 A.  

 B.  

 C.  

 D.  

 

 

 8. Which of the following statements cannot be determined from the graph below?  

  

   

 A. The world's human population will reach its carrying capacity in 2010. 

 B. The world's human population has grown exponentially since approximately 1600 AD. 

 C. World human births have been greater than deaths each year since about 1300 AD. 

 D. The world's human population, as a whole, has not yet faced limited resources. 
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 9. Fill in the blank. 

 

Smoke from power plants combines with _______________  to form acid rain. 

 A. sunlight 

 B. nitrogen 

 C. water 

 D. carbon dioxide 

 

 

 10. Which of the following occurs when acid rain enters the soil? 

 A. It makes it harder for plants to absorb water from the soil. 

 B. It allows plants to absorb water from the soil more easily. 

 C. It removes nutrients from the soil. 

 D. It adds nutrients to the soil. 

 

 

 11. Babu was on a camping trip when he noticed that an unusually high number of plants in the area were 

turning brown and dying.  There were many dead fish and plants in the lake as well.  Which of the 

following is most likely causing this? 

 A. thunderstorms 

 B. acid rain 

 C. earthquakes 

 D. spring weather 

 

 

 12. When burned, which of the following causes the air pollution that will create acid rain? 

 

 1.  oil 

 2.  natural gas 

 3.  coal 

 A. 1 and 3 only 

 B. 3 only 

 C. 1, 2, and 3 

 D. 2 only 

 

 

 13. Fill in the blank. 

 

Cellular respiration mainly takes place in the cell's _______________ . 

 A. chloroplasts 

 B. nucleus 

 C. mitochondria 

 D. lysosomes 
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 14. Which type of sugar is part of the photosynthesis and respiration reactions? 

 A. starch 

 B. glucose 

 C. sucrose 

 D. maltose 

 

 

 15. Which of the following materials is NOT involved in both cellular respiration and photosynthesis? 

 A. ATP 

 B. pyruvic acid 

 C. ADP 

 D. carbon dioxide 

 

 

 16. During cellular respiration, which substance is broken down to give off useable energy? 

 A. glucose 

 B. nitrogen 

 C. carbon dioxide 

 D. water 

 

 

 17. The graph below shows the amount of water in different pools every minute after their owners began 

filling them. 

 

     
 

How long did it take for Pool A to be filled with 30 gallons of water? 

 A. 3 minutes 

 B. 5 minutes 

 C. 1 minutes 

 D. 2.5 minutes 
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 18. The graph below shows the number of employees in different divisions of a company for six months. 

 

     
 

Which division had the most employees in March? 

 A. the eastern division 

 B. the southern division 

 C. the northern division 

 D. the western division 

 

 

 19. The graph below shows the heights and ages of four different trees. 

 

     
 

When was the cedar tree shorter than the maple tree? 

 A. before they were 4 years old 

 B. after they were 4 years old 

 C. between years 2 and 4 

 D. between years 1 and 5 
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 20. The graph below shows the amount of water in different pools every minute after their owners began 

filling them.  All pools were the same size. 

 

     
 

Which pool filled up the fastest? 

 A. Pool A 

 B. Pool B 

 C. Pool C 

 D. Pool D 

 

 

 21. Which of the following is a kingdom? 

 A. Felis 

 B. Carnivora 

 C. Protista 

 D. Chordata 

 

 

 22. Which two levels of classification make up the Latin name of an organism? 

 A. genus and species 

 B. kingdom and phylum 

 C. kingdom and species 

 D. phylum and class 

 

 

 23. Which of the following do scientists generally use to classify organisms? 

 

 1.  internal structures 

 2.  evolutionary relationships 

 3.  genetic mutations 

 

 A. 1 only 

 B. 1 and 2 

 C. 3 only 

 D. 2 and 3 
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 24. Which of the following would be an example of a species? 

 A. Animalia 

 B. Chordata 

 C. Mammalia 

 D. sapiens 

 

 

 25. Which of the following statements describes succession? 

 A. A person's lawn has been mowed and weeds in the garden have been removed. 

 B. A beach has been flooded from a very high tide. 

 C. A field has had many new plants emerging and animals moving into the area. 

 D. An area has been covered in ash from a volcano and many of the plants are dying. 

 

 

 26. After a forest fire, which of the following would most likely be among the first organisms to return to 

the area? 

 A. grasses and small plants 

 B. large trees and shrubs 

 C. large animals such as bears 

 D. medium-sized animals such as rabbits 

 

 

 27. Fill in the blank. 

 

Ecological _______________  occurs as an ecosystem experiences gradual change where the number 

and variety of organisms increases. 

 A. respiration 

 B. carrying capacity 

 C. succession 

 D. nitrification 

 

 

 28. Fill in the blank. 

 

_______________  constantly change as they go through succession. 

 A. Animals 

 B. Plants 

 C. Organisms 

 D. Ecosystems 
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 29. A researcher examined the following information from an experiment about electricity. 

 

 
 

Which of the following is true about the two charts? 

 A. The information in chart 2 shows a linear relationship, but the information in chart 1 does not. 

 B. The information in neither chart shows a linear relationship. 

 C. The information in both charts shows a linear relationship. 

 D. The information in chart 1 shows a linear relationship, but the information in chart 2 does not. 

 

 

 30. During a science experiment, four lab groups recorded their results in the following charts.  Which 

chart includes data that shows a linear relationship? 

 A.  

 B.  

 C.  

 D.  
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 31. Which of the following charts includes data that shows a linear relationship? 

 A.  

 B.  

 C.  

 D.  

 

 

 32. Which of the following is true about the information in charts 1 and 2? 

 

 

 A. The information in neither chart shows a linear relationship. 

 B. The information in chart 1 shows a linear relationship, but the information in chart 2 does not. 

 C. The information in chart 2 shows a linear relationship, but the information in chart 1 does not. 

 D. The information in both charts shows a linear relationship. 

 

 

 33. A researcher wanted to test the effects of cigarette smoke on pets' lungs.  Which of the following should 

be used as a control group in this experiment? 

 A. humans that are smokers 

 B. a particular brand of cigarette 

 C. pets that live with smokers 

 D. pets that live with nonsmokers 
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 34. A student conducted an experiment to determine how soil microorganisms affect plant growth.  He used 

two different plants in the experiment, one in soil with microorganisms and the other in soil that 

contained no microorganisms. 

 

What is the control in this experiment? 

 A. the soil 

 B. the plant in soil with microorganisms 

 C. the plant in soil that contained no microorganisms 

 D. the microorganisms 

 

 

 35. Carl conducted an experiment to determine if dishwashing makes a difference when cleaning greasy 

plans.  He used a different type of detergent on four separate pans and washed them each in water.  On 

a fifth pan he used no detergent, just water. 

 

What is the control in this experiment? 

 A. the pans washed in detergent 

 B. the pan washed in water only 

 C. the five greasy pans 

 D. the water 

 

 

 36. Maddy was designing an experiment to determine if a particular disinfectant was effective at killing 

bacteria.  Which of the following should be used as a control group in this experiment? 

 A. a dish of bacteria that has disinfectant sprayed on it 

 B. the disinfectant 

 C. the bacteria 

 D. a dish of bacteria that has no disinfectant sprayed on it 

 

 

 37. Which of the following is true about point source pollution? 

 A. It is easier to identify the specific polluter. 

 B. It is impossible to identify the polluter. 

 C. It only affects bodies of water. 

 D. It only affects soil erosion. 

 

 

 38. Which of the following is a non-point source of pollution? 

 A. a smokestack from a local factory 

 B. soil erosion 

 C. a leak at a particular landfill 

 D. a polluted pond 
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 39. Fill in the blank. 

 

Runoff is usually associated with _______________  pollution. 

 A. air 

 B. point source 

 C. non-point source 

 D. soil 

 

 

 40. Fill in the blank. 

 

When the source of pollution can be located and measured, it is considered _______________  

pollution. 

 A. soil 

 B. non-point source 

 C. point source 

 D. water 

 

 

 41. Sequence the following events in correct chronological order according to evolutionary theory. 

 

 a. bacteria appears 

 b. land plants appear 

 c. marine invertebrates appear 

 A. b - a - c 

 B. a - c - b 

 C. c - a - b 

 D. c - b - a 

 

 

 42. In the earth's history, which of the following events occurred first? 

 A. bacteria appeared 

 B. dinosaurs became extinct 

 C. the first insects appeared 

 D. the first fish appeared 

 

 

 43. In the earth's history, which of the following organisms appeared first? 

 A. mammals 

 B. reptiles 

 C. algae 

 D. land plants 
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 44. Sequence the following events in correct chronological order according to evolutionary theory. 

 

 a. birds appear 

 b. man appears 

 c. dinosaurs become extinct 

 A. a - c - b 

 B. c - b - a 

 C. c - a - b 

 D. b - c - a 

 

 

 45. Which of the following ocean zones receives the most sunlight? 

 A. the biophotic zone 

 B. the aphotic zone 

 C. the euphotic zone 

 D. the disphotic zone 

 

 

 46. In what marine ecosystem would you NOT find seaweed growing? 

 A. in an intertidal zone 

 B. in a shallow cove 

 C. in the deep ocean 

 D. in a salt marsh 

 

 

 47. Fill in the blank. 

 

Intertidal zones and coral reefs receive more ___________than the deep ocean.  

 A. sunlight 

 B. salt water 

 C. plankton 

 D. ozone 

 

 

 48. Fill in the blank. 

 

The _______________  zone is a coastal zone that is completely submerged during high and low tides. 

 A. twilight 

 B. aphotic 

 C. intertidal 

 D. subtidal 
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 49. Fill in the blank. 

 

The _______________  kingdom includes organisms that are able to move using such structures as 

pseudopods, cilia, and flagella. 

 A. Plant 

 B. Fungi 

 C. Protist (Protoctist) 

 D. Animal 

 

 

 50. To what kingdom do humans belong? 

 A. Primate 

 B. Monera 

 C. Animal 

 D. Protista 

 

 

 51. What is true about the members of the Fungi kingdom? 

 A. They reproduce using seeds. 

 B. They do not make their own food. 

 C. They do not have cells with nuclei. 

 D. They photosynthesize. 

 

 

 52. Fill in the blank. 

 

The _______________  and species are included in the Latin name of an organism. 

 A. order 

 B. kingdom 

 C. genus 

 D. phylum 

 

 

 53. Fill in the blank. 

 

Molecular biology compares the _______________  between different species to establish evolutionary 

relationships. 

 A. DNA, carbohydrates, and proteins 

 B. carbohydrates and proteins 

 C. DNA and carbohydrates 

 D. DNA and proteins 
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 54. What could be said about an organism that CANNOT meet its needs within an ecosystem? 

 A. It will produce more offspring. 

 B. It will become an herbivore. 

 C. It may become extinct. 

 D. It may change its coloring. 

 

 

 55. Which statement is NOT true about the theory of natural selection? 

 A. Natural selection works very slowly. 

 B. Well-adapted animals will have trouble reproducing. 

 C. Camouflage aids a species in survival.  

 D. Living things produce offspring that look similar to the parents.   

 

 

 56. Fill in the blank. 

 

Paleobiologists sometimes discover transitional forms in the fossil record, which support that life has 

changed over time from ancestral forms.  Transitional forms are _______________ . 

 A. fossils of organisms that are rare but break down very quickly 

 B. fossils of organisms that have traits of both modern and older species 

 C. fossils of organisms that have more than one function or purpose 

 D. fossils of organisms that prove humans evolved from monkeys 

 

 

 57. Which of the following is a learned trait in dolphins? 

 A. having a high-pitched vocalization 

 B. having a strong tail 

 C. being able to balance a ball on its nose 

 D. being able to swim 

 

 

 58. Fill in the blank. 

 

_______________  are composed of strands of DNA, come in pairs, and contain hundreds of genes. 

 A. Chromosomes                                                                    

 B. Traits                                                                         

 C. Cells                                                                          

 D. Enzymes                                                                        
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 59. Which of the following structures comes in pairs? 

 A. traits 

 B. cells 

 C. chromosomes 

 D. RNA 

 

 

 60. Which of the following is a learned trait in humans? 

 

 1.  blood type 

 2.  height 

 3.  ability to walk 

 A. 2 only 

 B. 2 and 3 

 C. 1 and 2 

 D. 3 only 

 

 

 61. Which part of the brain is indicated in the diagram below? 

 

 

 A. brain stem 

 B. hypothalamus 

 C. cerebrum 

 D. cerebellum 

 

 

 62. Using the diagram of the nerve cells below, name the part that is labeled #1. 

 

 A. axon                                                                           

 B. synapse                                                                        

 C. dendrite                                                                       

 D. neuron                                                                         
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 63. Using the diagram of the nerve cells below, name the part that is labeled #2. 

 

 A. axon                                                                           

 B. dendrite                                                                       

 C. synapse                                                                        

 D. neuron                                                                         

 

 

 64. Fill in the blank. 

 

The gap that exists between an axon and a dendrite is called the _______________ . 

 A. receptor 

 B. interneuron 

 C. impulse                                                                  

 D. synapse                                                                        

 

 

 65. What is the major difference among the animal-like, plant-like, and fungus-like protists? 

 A. their method of reproduction 

 B. the way they obtain energy 

 C. the way they move around 

 D. their shape 

 

 

 66. How do some protists move about? 

 A. They use villi to attach to other organisms.  

 B. They use jointed appendages.                                    

 C. They use paired wings to fly.  

 D. They use flagella or cilia.             

 

 

 67. Fill in the blank. 

 

Seaweeds, such as kelp, are _______________ . 

 A. eubacteria                                                                        

 B. plants                                                                         

 C. protists                                                                          

 D. prokaryotes                                                                            
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 68. Which of the following is true about most protists? 

 

 1.  they are prokaryotes 

 2.  they are eukaryotes 

 3.  they are unicellular 

 

 A. 2 only 

 B. 1 only 

 C. 1 and 3 

 D. 2 and 3 

 

 

 69. Shiloh conducted an experiment and concluded that eighth grade students that walk to school are more 

physically fit than those that ride the bus.  Her data is recorded in the chart below. 

 

 
 

Which piece of evidence does NOT support her conclusion? 

 A. The average time it took students to run one mile. 

 B. The average number of sit-ups students could do. 

 C. The average number of pull-ups students could do. 

 D. The average number of pushups students could do. 

 

 

 70. An experiment was conducted to determine which wetsuit material worked best at keeping a person 

warm.  Balloons were made out of wetsuit materials of different thicknesses and then filled with 100º F 

water.  Each balloon was placed in 50º F water and after 10 minutes, the temperature inside the balloon 

was recorded.  The data is shown in the chart below. 

 

   
 

Which of the following is the best conclusion one could draw from this data? 

 A. The thicker wetsuit materials keep people warmer than those that are thin. 

 B. The thinner wetsuit materials keep people warmer than those that are thick. 

 C. All wetsuit materials are able to keep people warm in cold water. 

 D. No wetsuit materials are able to keep people warm in cold water. 
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 71. For science class, students conducted an experiment that involved riding bikes across different surfaces.  

They concluded that gravel is the most difficult surface to ride across.  Which of the following is a 

piece of evidence that best supports this conclusion? 

 A. There are more concrete surfaces to ride a bike on than other surfaces. 

 B. The bikes were tested on five different surfaces. 

 C. Students had no problem riding the bikes across wood surfaces. 

 D. The bikes were much slower on the gravel than on any other surface. 

 

 

 72. The results below are from an experiment on the effect of salt on the boiling temperature of milk.  

Which of the following is the best conclusion one could draw from this data? 

 

   

 A. Milk that has more salt in it has a lower boiling temperature than milk with less salt in it. 

 B. Milk without salt in it will boil very easily. 

 C. Salt does not affect the boiling temperature of milk. 

 D. When the salt was added to the milk, it began to boil. 

 

 

 73. Carlos wants to determine which exercise increases heart rate the most.  He recorded the pulse rates of 

five people, had each of them do a different exercise for 10 minutes, then recorded their pulse rates 

again. 

 

What could he do to improve his experiment? 

 A. He should have each person do an exercise for one minute instead of 10. 

 B. He should allow each person to rest for 10 minutes before taking his or her pulse rate the second 

time. 

 C. He should have all five people do the same exercise for 10 minutes. 

 D. He should conduct the experiment with the same person, doing the five exercises at different 

times. 

 

 

 74. Which of the following procedures would be the fairest way to determine which type of cup keeps the 

same volume of coffee hot the longest? 

 A. Use five different types of cups, each filled with coffee that is the same temperature, and 

complete this test one time. 

 B. Use five different types of cups, each filled with coffee of different temperatures, and complete 

this test one time. 

 C. Use five different types of cups, each filled with coffee of different temperatures, and complete 

this test three times. 

 D. Use five different types of cups, each filled with coffee that is the same temperature, and 

complete this test three times. 
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 75. A researcher needs to design an experiment to test the strength of a new type of tape.  Which of the 

following experimental procedures is the fairest? 

 A. Use one piece of the new type of tape and put a large amount of weight on it. 

 B. Use 20 pieces of different types of tape and put increasing amounts of weight on them. 

 C. Use 50 pieces of the new type of tape and put increasing amounts of weight on them. 

 D. Use 10 pieces of the new type of tape and put the same amount of weight on them. 

 

 

 76. Angelina was conducting an experiment to determine how bleach affects the life of cut flowers.  She 

mixed the same amount of bleach into equal amounts of water in two vases and put plain water into two 

other vases.  She then placed one flower in each vase. 

 

What could she do to improve her experiment? 

 A. She should not mix the bleach with water. 

 B. She should use the same type of flower in each vase. 

 C. She should use different amounts of water in each vase. 

 D. She should use the bleach in all four vases. 

 

 

 77. Students were conducting an experiment on the sleeping patterns of pandas.  They observed a group of 

pandas for one week and recorded the average amount of time each panda slept per day.  The data is 

shown in the chart below. 

 

   
 

Which panda was most likely not observed for the same amount of time as the other pandas? 

 A. Panda 1 

 B. Panda 3 

 C. Panda 4 

 D. Panda 2 

 

 

 78. A group of students were collecting data from an experiment on the speed of pencils rolling down a 

ramp.  Each student recorded data from the same set of pencils and the same ramp, but one student's 

data was very different from the rest of the data.  Which of the following was most likely the source of 

error? 

 A. The students should have used marbles instead of pencils for the experiment. 

 B. One student used a different measurement method to find the speed of the pencils. 

 C. The students all measured the speed of a different set of pencils. 

 D. The ramp was too steep when the pencils rolled to the bottom. 
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 79. A group of scientists were conducting an experiment on the average speed of traffic during different 

seasons.  Five scientists independently recorded data each week for a year from the same highway.  

When they gathered all of the results, they noticed that one of the scientists' results were very different 

from the other four scientists' results.  Which of the following is most likely the source of error? 

 A. All of the scientists were recording data from daytime traffic only. 

 B. The scientists were studying different highways. 

 C. The one scientist was obtaining data from a different part of the highway than the other scientists. 

 D. The scientists were studying the traffic during different seasons. 

 

 

 80. A science class was recording data on the length of caterpillars they had collected.  All of the 

caterpillars were the same species.  The data was recorded in the chart below. 

 

   
 

Which student most likely misread the ruler used to measure the caterpillars? 

 A. the student measuring caterpillar 1 

 B. the student measuring caterpillar 2 

 C. the student measuring caterpillar 3 

 D. the student measuring caterpillar 4 

 

 

 81. An experiment is to be conducted to determine whether or not the amount of water given to bean seeds 

affects their sprouting time.  What should be the only variable changing in order to keep the experiment 

valid and reliable? 

 A. the sprouting time 

 B. the amount of water given to the seeds 

 C. the type of seeds used 

 D. the soil used 
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 82. The diagrams below show some experimental setups designed to observe the effect of using different 

fertilizers on pine trees.  Which would be the most valid and reliable? 

 A.  

 B.  

 C.  

 

 

 83. A scientist wants to conduct an experiment to determine what species of mouse exercises the most.  She 

is using one each of four different species of mice, each in a separate cage, for the experiment.  The 

scientist will record the amount of time per day each mouse spends exercising.  What else must the 

scientist do in order to make the experiment valid and reliable? 

 A. Give each mouse a different amount of food each day. 

 B. Use the same species of mouse in each cage. 

 C. Put the same exercise toys into each mouse cage. 

 D. Observe each mouse at a different time of day. 

 

 

 84. Larry is conducting an experiment to determine whether of not water temperature affects the growth rate 

of sea horses.  Which of the following should be most likely true for his experiment to be valid and 

reliable? 

 A. The only factor in the experiment that is changing is the water temperature. 

 B. There are no factors in the experiment that are changing. 

 C. The sea horses in his experiment are all different ages. 

 D. Only one sea horse is used in the experiment. 

 

 

 85. When attacked by an infectious disease, the immune system becomes activated and the cells of the 

immune system respond to _______________  that the disease produces. 

 A. antigens 

 B. bacteria 

 C. viruses 

 D. fungi 
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 86. How does a healthy immune system respond when it is infected by a bacteria? 

 A. It allows the bacteria to live, but without affecting the rest of the body. 

 B. It prevents the bacteria from getting the nutrients it needs to survive. 

 C. It signals the brain to shut down the reproduction of more bacteria. 

 D. It uses white blood cells to fight the infection. 

 

 

 87. How are bacterial infections usually treated? 

 A. with a vaccine 

 B. with an antibiotic 

 C. with a change in diet 

 D. with vitamin supplements 

 

 

 88. Which of the following could happen to the cells in the body when they are invaded by a virus? 

 

1.  The cells enable viruses to reproduce. 

2.  The cells are killed by the virus. 

3.  The cells are not affected. 

 A. 1 only 

 B. 2 only 

 C. 1 and 2 

 D. 1, 2, and 3 

 

 

 89. Ten children of different ages were studied to determine the average amount of time they spend reading.  

The results were recorded in the chart below. 

 

   
 

Which of the following is the best generalization that can be made from this data? 

 A. Younger children spend more time reading than older children. 

 B. Thirteen-year-olds read for 30 minutes each day. 

 C. All of the children in the experiment like to read. 

 D. Older children do not have as much time to read as younger children. 
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 90. The chart below shows data from a survey of 25 sixth, seventh, and eighth graders on the places they 

liked to eat the most. 

 

   
 

Which of the following is the best generalization that can be made from this data? 

 A. Students like to eat at fast food restaurants the most. 

 B. None of the eighth graders surveyed liked eating at home. 

 C. Most of the sixth graders surveyed like fast food restaurants. 

 D. Sixth graders eat very different types of food from eighth graders 

 

 

 91. The data below shows the number of people waiting to golf at 3 particular holes at various times of the 

day. 

 

   
 

Which of the following is the best generalization that could be made from this data? 

 A. The most difficult hole on the golf course is hole 9. 

 B. In the morning, there are usually two people waiting to play hole 9. 

 C. More people play golf in the afternoon than in the morning. 

 D. Hole 6 is the busiest hole at the golf course. 

 

 

 92. Which of the following is the best generalization that can be made from the data in the chart below? 

 

   

 A. The towns from this experiment are all in different regions. 

 B. Town E is warmer than town D. 

 C. Town A gets the least amount of rain. 

 D. Warmer towns get more rain every year than cooler towns. 

 

 

 93. Which of the following is a stimulus that causes tropic responses in plants? 

 A. scent 

 B. gravity 

 C. sound 
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 94. Fill in the blank. 

 

A tropism is a plant's response to _______________ . 

 A. bad conditions 

 B. water 

 C. a weather change 

 D. a stimulus or action 

 

 

 95. Which of the following does NOT cause a tropism in plants? 

 A. water 

 B. chemicals 

 C. soil 

 D. light 

 

 

 96. Which type of stimulus is probably causing this vine to wrap around the fence? 

 

   

 A. water 

 B. light 

 C. gravity 

 D. touch 

 

 

 97. Use the steps below to answer the following question. 

 

 1.  Spores begin to grow into young plants. 

 2.  A young plant matures. 

 3.  ??? 

What occurs next in the life cycle of moss and ferns? 

 A. Fertilization occurs. 

 B. Fruit begin to grow. 

 C. The plant produces a flower. 

 D. Gametes are produced. 
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 98. Which of the following occurs during the life cycle of all flowering plants, but not all non-flowering 

plants? 

 A. Spores are produced. 

 B. Reproduction occurs. 

 C. Fertilization occurs. 

 D. Seeds are produced. 

 

 

 99. How is a fern different from a sunflower plant? 

 A. The leaves of ferns do not need chlorophyll. 

 B. Ferns use spores to reproduce. 

 C. Ferns do not have roots. 

 D. The leaves of ferns do not need water. 

 

 

 100. How are spores different from seeds? 

 A. Spores do not contain stored food. 

 B. Spores do not grow into young plants. 

 C. Spores do not require water to grow. 

 D. Spores do not come from plants. 

 

 
  

 


