
PPS Obama: 

Rising (9th) Biology students summer 

review 

 

In this packet, you find standards-based review content and practice questions to help reinforce 

the concepts learned in middle school science throughout your middle school career. 

Students who complete the PSSA 8th grade packet and submit it the first week of 2021-2022 
school year will earn full credit for an assessment grade. Student who do not complete the 

assignment will not be penalized, but it is highly suggested to complete this packet. 
 

If you have any questions, please reach out to the following teachers: 
Mr. Bachar (sbachar1@pghschools.org) 

Mr. Vanderloos (jvanderloos1@pghschools.org) 
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Controlled Experiments 

A controlled experiment is a method for identifying relationships between different variables. In 

a controlled experiment, only one variable is changed at a time. 

In a controlled experiment, there are two types of variables that are controlled or manipulated 

by the scientist: 

 constants 

 independent variable 

There is one type of variable that is not controlled by the scientist. Instead, it is allowed to 

respond to the other variables. This is known as the 

 dependent variable 

Constants 

Constants are all the aspects of the experiment that are kept exactly the same throughout the 

experiment. 

Consider a situation in which someone is conducting an experiment with sunflowers. 

 

If the goal of the experiment is to determine which plant food helps sunflowers 

grow the tallest, some of the things that should be kept constant include: 

 the size of the pot each sunflower is in 

 the type of soil used in each pot 

 the amount of water given to each plant 

 the amount of sunlight each plant gets 

 the type of sunflower seeds used 

 the number of sunflower seeds planted in each pot 

All of the above are variables that must be controlled and keep constant, if the experiment is to 

be successful. 

However, there is another variable that will have to be deliberately changed in the 

experiment—the independent variable. 

The Independent Variable 

The independent variable in an experiment is the variable that is manipulated or changed by 

the scientist. 



In the sunflower experiment, while everything else is held constant, the type of plant food that 

is given to each sunflower will be changed, since the goal of the experiment is to determine 

which plant food helps sunflowers grow the tallest. 

 

The independent variable is the type of plant food. Each pot will be given a different kind of plant 

food. 

Control Groups 

A control group represents the "normal" case, when the independent variable 

has not been altered. A control group gives "normal" results with which experimental results 

can later be compared. 

In the case of the sunflower experiment, the control group includes sunflowers that were given 

no plant food at all. By comparing the other sunflowers to the control group, it is possible to 

determine exactly how big of a difference the plant food made. 

The last variable in the experiment is the only one that is not directly controlled by the 

scientist—the dependent variable. 

The Dependent Variable 

The dependent variable is the factor in an experiment that is allowed to change on its own in 

response to the other variables. 

Exactly how the dependent variable changes, or does not change, will be the results of the 

experiment. In the example, the dependent variable is the height of each plant. It is dependent 

because it depends on which plant food (independent variable) is given to the sunflower. 

 

The dependent variable will change (or not change) as a result of the variables being 

held constant and the independent variable being manipulated by the scientist. In the 

example, the dependent variable will be the height of each sunflower. 

When these different variables are confused or improperly handled in 

an experiment, the results of that experiment cannot be trusted to be accurate. 

1. In a controlled scientific experiment, a scientist  

 

A. alters the independent variable and observes the effects on the dependent variable. 

 

B. alters the dependent variable and observes the effects on the independent variable. 

 

C. alters one dependent variable and observes the effects on other dependent variables. 

 

D. alters one independent variable and observes the effects on other independent variables. 

 



 

3. Janet learned in science class that the amount of salt that can dissolve in a certain amount of 

water depends on the temperature of the water. She decides to do an experiment to test this.  

 

She carefully adds salt, 100 mg at a time, to a cup of water and stirs until all the salt dissolves. 

When she has added so much salt that it will not dissolve after 5 minutes, she measures the 

temperature of the water. She records the temperature and the final amount of salt. She does this 

with cold water, cool water, room-temperature water, warm water, and hot water. 

 

What is the independent variable in this experiment?  

 

A. the temperature of the water 

 

B. the amount of salt 

 

C. the amount of water 

 

D. how long it took the salt to dissolve 

 

4. Eva is performing an experiment to determine which type of disinfectant kills the most 

bacteria. She has six plates of the same kind and amount of bacteria. She adds one of five 

different kinds of disinfectant to each plate and leaves one plate without any disinfectant as a 

control. 

 

What role does the independent variable play in this experiment?  

 

A. The amount of bacteria killed determines the type of disinfectant used. 

 

B. The amount of bacteria killed determines the type of bacteria used. 

 

C. The type of disinfectant used determines the type of bacteria used. 

 

D. The type of disinfectant determines the amount of bacteria killed. 

Analyzing & Interpreting Data 

During scientific investigations, scientists collect, analyze, and interpret data. The analysis of data allows 

scientists to make predictions and inferences and draw conclusions. 

Analyzing & Interpreting Data 

Scientists perform investigations to learn more about something. When an experiment is 

complete, the scientist studies the data to figure out what it means. The scientist tries to 

understand how one variable in the investigation affects another. 

For example, imagine a scientist planted 20 bean seeds in each of seven cups. She then 

exposed each cup of seeds to a different temperature. The scientist might get data like the 

following: 



Sprouting of Bean Seeds at Different Temperatures 

Temperature (in 

°F) 

Number of Sprouted 

Bean Seeds 

55 2 

60 5 

65 7 

70 12 

75 15 

80 9 

85 4 

From this data, the scientist could say that more of the bean seeds sprouted at 75° F than at 55° 

F. 

Making Predictions 

The analysis of data allows scientists to observe patterns or trends. Once a pattern is found, 

scientists can make predictions. 

For example, in the seed experiment shown above, the following pattern may be observed: 

Sprouting of Bean Seeds at Different Temperatures 
 

Once the scientist observes this trend, she can predict that fewer than two seeds will sprout at 

temperatures that are lower than 55°F and fewer than four seeds will sprout at temperatures 

that are greater than 85°F. 

Drawing Conclusions 

After gathering and interpreting data, a scientist may draw a conclusion. Conclusions are 

statements that are supported by scientific evidence, such as data and observations collected 

during an experiment. Conclusions may explain the causes and effects of processes that occur 

during an investigation. 



For example, in the seed sprouting experiment, the scientist may conclude that temperature 

affects seed germination. She may also conclude that 75°F is the best temperature for 

sprouting the specific bean seeds that she used. 

After the scientist draws a conclusion, she should compare her conclusion with her 

hypothesis. The comparison may show that the scientist's hypothesis was supported if the 

conclusion matches the hypothesis, or the comparison could show that the hypothesis was not 

supported if they do not match. Either way, a valid scientific investigation increases scientific 

knowledge. 

Making Inferences 

Inferences are conclusions or predictions that are made by studying observations. When 

scientists see patterns or trends in observations, they can make generalizations to summarize 

the patterns. These generalizations are known as inferences. 

For example, suppose a scientist discovers a fossilized skeleton of an ancient organism that 

has never been studied before. The organism is large and has long canine teeth and sharp 

incisors, much like the modern-day lion. The scientist could infer from these observations that 

the ancient organism was a carnivore. 

Conclusions are slightly different from observations. Conclusions must be supported by 

scientific evidence, or data. Inferences may be made from data or from simple 

observations. For example, imagine a student who brings a ham sandwich, an apple, and carrot 

sticks to lunch every day. From this observation, it is possible to infer that the student's 

favorite foods are ham, apples, and carrots. To make a conclusion, however, an experiment 

must be performed, and data must be collected. 

  

Week 1 PSSA Prep Homework ______Answered all of the questions 

______Used test taking skills for all questions 

______Answered the OE with complete sentences and 

backed their claim with evidence 



MONDAY 
 

 

The diagram below shows Earth at four locations in its orbit around the Sun. 

 

Which motion do the arrows in the diagram represent? 

(a) Earth’s rotation 

(b) the Sun’s rotation 

(c) Earth’s revolution 

(d) the Sun’s revolution 

TUESDAY 
86. An organism is born with a genetic abnormality not present in any of its ancestors. This 

abnormality is most likely the result of 

(a) circulation 

(b) competition 

(c) mutation 

(d) respiration 

WEDNESDAY 
The diagram below shows a penny scratching the surface of the mineral calcite. 

 

Which physical property of the calcite is being tested? 

(a) streak 

(b) hardness 

(c) melting point 



(d) reaction to acid 

THURSDAY 
An experiment was done to study the amount of capillary action that occurs in a certain type of 

paper towel. Capillary action is the upward movement of liquid through tiny spaces. A strip of 

paper towel was held with one end in a glass of water. The water height in the towel was 

recorded every five seconds. Three trials were done using the same type of towel. The diagram 

shows the experimental setup and the data table shows the results of the experiment. 

 

 

Identify one factor that should remain constant in all three trials of this experiment. 

 

__________________________________      
 

State one conclusion that can be drawn from the results of this experiment. 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________ 



FRIDAY 
The series of diagrams below shows a single-celled organism and its offspring that resulted 

from cell division over a period of 20 hours. 

 

If the organisms continue to 

reproduce asexually at this same 

rate, how many organisms will 

there be after 30 hours? 

(a) 6 

(b) 7 

(c) 8 

(d) 16 

:  

Week 2  PSSA Prep Homework 

MONDAY 
 
 

 

Which title best describes the processes shown in the diagram below? 

 

(a) The Rock Cycle 

(b) The Water Cycle 

(c) Plate Tectonics 

(d) Chemical Changes 



TUESDAY 
 

Which model is used by scientists to determine the properties of elements? 

(a) a Punnett square 

(b) the Periodic Table 

(c) a pedigree chart 

(d) the rock cycle 

WEDNESDAY 
 
 Which equipment will best separate a mixture of iron filings and black pepper? 

(a) magnet 

(b) filter paper 

(c) triple-beam balance 

(d) Voltmeter 



THURSDAY & FRIDAY 
 

Use the information below to answer questions 4-5. 
A student is given a ruler and a hand lens and asked to make observations and 

inferences about a rock sample collected on a field trip. The student wrote the 

nine statements below. 

 

1. The rock is mostly gray with white speckles on the outside surface. 

2. When acid is placed on the rock, a bubbling reaction occurs at the white 

speckles. 

3. The white speckles are probably the mineral calcite. 

4. The rock probably formed in a water environment. 

5. The rock measures 4 cm wide, 8 cm long, and 2 cm thick. 

6. Fossil shells embedded in the rock can be seen with a hand lens. 

7. If the rock is broken with a hammer, it will probably contain more fossil 

shells within its interior. 

8. The rock has a smooth surface. 

9. The smooth surface is most likely the result of weathering and erosion 

over many years.                             

    

 

4.  List the numbers of the five student statements that are observations. 

____________, ____________, ____________, ____________, and ____________ 

 

 
5. The student concluded that the rock was sedimentary in origin. What information from the 

student’s investigation supports this conclusion? 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

________________________________ 

 

 

 



Week 3 PSSA Prep Homework 

 

MONDAY 
 

Which statement best explains why the Sun and the Moon appear to be about the same size in 

the sky? 

 

(a) The Sun and the Moon have the same diameter. 

(b) The Moon is larger in diameter and farther from Earth than the Sun. 

(c) The Moon is smaller in diameter and is closer to Earth than the Sun. 

(d) The Sun and the Moon are the same distance from Earth. 

TUESDAY 

 
In which type of rock are fossils generally found? 

 

(a) igneous 

(b) metamorphic 

(c) sedimentary 

(d) volcanic 



WEDNESDAY 

 

Which property of the milk can be directly measured using the cup? 

(a) mass 

(b) density 

(c) solubility 

(d) volume 



THURSDAY 
 

Some Benefits of Trees 
 

 Trees offer shade and help protect organisms from the Sun’s harmful ultraviolet 

radiation. 

 Trees reduce the amount of carbon dioxide in the atmosphere. 

 Trees can be used to make paper products. 

 Trees produce oxygen that is used by other organisms in the environment. 

 Trees can help protect against strong winds. 

 

1) Identify the process that occurs in trees which helps reduce the amount of carbon 

dioxide in the atmosphere. 
 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
________________________________________________ 

2)   Identify one benefit, other than those stated above, that trees may provide to 

organisms in the environment. 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
________________________________ 

 



FRIDAY 

 
 

 Which human organ system eliminates liquid and gaseous wastes from the body? 

(a) circulatory 

(b) endocrine 

(c) excretory 

(d) reproductive 

 

 

 

Week 4 PSSA Prep Homework 

 

MONDAY 
Use the information below to answer questions 1-3. 
The table shows the average height in centimeters (cm) and average mass in kilograms (kg) for 

students age 8 to 16 years old in the United States in 1994. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Use the data in the table to construct a line graph on the grid below. Using an X for 

each point, plot the data for the age and average height of females. Connect the Xs with a 
line. 



 

TUESDAY 
 
2. Based on the data, estimate the average height of an 11-year-old female. 

 

__________________________cm 

 



WEDNESDAY 
 

3.  What is the relationship between the average mass of males and their age?  
(You must write a relationship!) 

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
_______________________________________________ 

THURSDAY 
 

 When the environment changes more quickly than a species can adapt, the species may 

become 

(a) extinct 

(b) dominant 

(c) diverse 

(d) overpopulated 

FRIDAY 

 
Which structure is found in a plant cell but not in an animal cell? 

(a) cell wall 

(b) cell membrane 

(c) cytoplasm 

(d) nucleus 

 

 

Week 4 PSSA Prep Homework 



MONDAY 
 

The diagrams below show two ways of loading a box into a truck. 

 

 The person using the track with the rollers uses less energy to load the box because the rollers 

reduce the 

(a) mass of the box 

(b) distance traveled by the box 

(c) force of gravity 

(d) force of friction 

TUESDAY 
Some one-celled organisms can reproduce by the process of 

(a) hormone secretion 

(b) metamorphosis 

(c) fertilization 

(d) cell division 

WEDNESDAY 
 

 The Moon's surface is visible to an observer on Earth because the Moon 

(a) reflects sunlight 

(b) absorbs light from Earth 

(c) produces its own light 

(d) transmits sunlight 

 



THURSDAY & FRIDAY 
The diagram shows a lab dish containing organisms collected at the edge of a forest. 

 

The table identifies several organisms based on their characteristics. 

 

1. How many of the organisms in the lab dish are insects? 

(a) 1 

(b) 2 

(c) 3 

(d) 4 

2. Over time, these organisms evolved from a common ancestor. Which process best explains 

why they now have different characteristics? 

(a) extinction 

(b) metabolism 

(c) asexual reproduction 

(d) biological adaptation 

3. In all of these organisms, which microscopic structures carry out the major life functions? 

(a) chloroplasts 

(b) cells 

(c) wings 

(d) antennae 



 

 

Week 6 PSSA Prep Homework 

MONDAY-TUESDAY 
 

 

Base your answers to the following questions 1-2 on the diagram of a portion of an ecosystem 

below and on your knowledge of science. 

 

 

1. Give an example of one carnivore shown in this diagram. 

 

__________________________________      
 

2. Explain how the use of a chemical designed to kill grasshoppers could reduce the population 

of peregrine falcons. 
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
______________________________________________________ 



WEDNESDAY 
  

The diagram below shows four Moon phases observed during July. 

 

On which date would the next New Moon occur? 

(a) August 5 

(b) August 10 

(c) August 19 

(d) August 29 

THURSDAY 
 

Which energy resource is renewable? 

(a) fuel oil 

(b) natural gas 

(c) wind 

(d) coal 



FRIDAY 
 

The diagram below shows an incomplete circuit. 

 

Which item would allow the bulb to light up if it were used to connect point 

A to point B? 

(a) a glass rod 

(b) a metal coin 

(c) a plastic comb 

(d) a paper cup 

 


