
ii	 © 2021 The Critical Thinking Co.™ • www.CriticalThinking.com • 800-458-4849

Middle School Science-Key Concepts, Practice, and Quizzes	 Table of Contents

i 
 

Table of Contents 
 
Preface           vii 

About the Author           ix 
 

Nature of Science and Engineering Design       1-33  
  Chapter 1    Nature of Science        1 

1.1   Introductory Science         1 
Practice Sheet: 1.1          3     
1.2   Key Concepts of Science         4 
Practice Sheet: 1.2          8     
1.3   The Scientific Method         9   
Practice Sheet: 1.3          13   
1.4   Math in Science         14  
Practice Sheet: 1.4 (A)         18 
Practice Sheet: 1.4 (B)         21   

Chapter 2    Engineering Design        22 
2.1   The Engineering Design Process       22 
2.2   Science, Engineering, and Technology       24 
Practice Sheet: 2.1-2.2          26 
Summary           27  

        Unit 1  Practice Quiz         32 

Physical Sciences – Chemistry        34-106  
Chapter 3   Structure and Properties of Matter       34 

3.1   Atoms, Elements, and Compounds        34 
Practice Sheet: 3.1          39   
3.2   Periodic Table of the Elements        40  
3.3   The Elements of the Periodic Table       46  
3.4   Chemical Bonds         51 
Summary           54  
Practice Sheet: 3.2-3.4         59   
Ch. 3  Practice Quiz          60 

Chapter 4    States of Matter          64 
   4.1   Solid, Liquid, and Gas          64 

4.2    Changes of State         66 
Summary           70  
Practice Sheet: 4.1-4.2         72   
Ch. 4  Practice Quiz          73 

Chapter 5    Chemical Formulas and Reactions      75 
5.1   Chemical Formulas / Equations        75 

   5.2   Chemical and Physical Changes       80 
   5.3   Chemical Reactions           82 

Fr
ee

 re
so

ur
ce

 fr
om

 w
w

w
.c

rit
ic

al
th

in
ki

ng
.c

om
. C

om
m

er
ci

al
 re

di
st

rib
ut

io
n 

pr
oh

ib
ite

d



© 2021 The Critical Thinking Co.™ • www.CriticalThinking.com • 800-458-4849	 iii

Middle School Science-Key Concepts, Practice, and Quizzes	 Table of Contents

ii 
 

Summary           84  
Practice Sheet: 5.1-5.3         87   
Ch. 5  Practice Quiz          88 

Chapter 6   Mixtures and Solutions        91  
   6.1   Mixtures          91  

6.2   Solutions          92  
6.3   Concentration          95 
Practice sheet: 6.1-6.3         96   
6.4   Acids and Bases         97 
Practice Sheet: 6.4          101  
Summary           102  
Ch. 6  Practice Quiz          105 

Physical Sciences – Physics         107-191 
Chapter 7   Forces and Interactions         107 

7.1   Motion           107 
Practice Sheet: 7.1          112  
7.2   Forces and Newton’s Laws of Motion       113 
Practice Sheet: 7.2          120  
7.3   Gravity and Weight         121  
7.4   Impulse and Momentum         123 
Practice Sheet 7.3-7.4         125  
Summary           126  
Ch. 7  Practice Quiz          129 

Chapter 8     Energy          133   
 8.1   Types of Energy          133 
 8.2   Conservation of Energy         137 
 Practice Sheet: 8.1-8.2         139  
 8.3   Simple Machines         140 
 8.4   Forces in Fluids         142 
 Practice Sheet: 8.3-8.4         146  
 Summary           147  
Ch. 8  Practice Quiz          150 

Chapter 9    Temperature and Heat         153 
 9.1   Temperature           153 
 9.2   Heat           155 
 Summary           158 
 Practice Sheet: 9.1-9.2         159  
 Ch. 9  Practice Quiz         160 

Chapter 10    Electric and Magnetic Fields       162 
 10.1   Electric Charge and Electric Field       162 
 10.2   Electromagnetism         163  
 Summary           165 
 Practice Sheet: 10.1-10.2         166  

Fr
ee

 re
so

ur
ce

 fr
om

 w
w

w
.c

rit
ic

al
th

in
ki

ng
.c

om
. C

om
m

er
ci

al
 re

di
st

rib
ut

io
n 

pr
oh

ib
ite

d



iv	 © 2021 The Critical Thinking Co.™ • www.CriticalThinking.com • 800-458-4849

Middle School Science-Key Concepts, Practice, and Quizzes	 Table of Contents

iii 
 

 Ch. 10  Practice Quiz         167 

Chapter 11    Waves and Electromagnetic Radiation      168 
11.1   Waves           168 
Practice Sheet: 11.1          171  
11.2   Light           172 
Practice Sheet: 11.2          176  
11.3   Electromagnetic Radiation         177 
Practice Sheet: 11.3          183  
Summary           184 
Ch. 11   Practice Quiz         188 

Life Sciences           192-345 
Chapter 12    Strategies of Life         192 

 12.1   Characteristics of Living Things        192 
 12.2   Classifying Living Things         195 
 Summary           198 
 Practice Sheet: 12.1-12.2         199  
 Ch. 12  Practice Quiz         200 

Chapter 13    Cells          202 
 13.1   Cells and Cell Theory         202 
 Practice Sheet: 13.1         208  
 13.2   Photosynthesis and Cellular Respiration      209 
 Practice Sheet: 13.2         212  
 Summary           213 
 Ch. 13   Practice Quiz         216 

Chapter 14   Genetics          219 
 14.1   Heredity, Genes, and Chromosomes       219 
 14.2   Cellular Reproduction        222 
 Practice Sheet: 14.1-14.2         225  
 14.3   Punnett Square         226 
 14.4   Cell Division          228 
 Practice Sheet: 14.3-14.4         233  
 Summary           234 
 Ch. 14   Practice Quiz         238 

Chapter 15   Evolution         240  
 15.1   Natural Selection and Adaptation       240 
 15.2   The Fossil Record         242 
 15.3   Evidence for Evolution        245 
 Summary           247 
 Practice Sheet: 15.1-15.3         249  
 Ch. 15  Practice Quiz         250 

Chapter 16   Plants and Animals        252  
 16.1   Introduction to Plants         252 

Fr
ee

 re
so

ur
ce

 fr
om

 w
w

w
.c

rit
ic

al
th

in
ki

ng
.c

om
. C

om
m

er
ci

al
 re

di
st

rib
ut

io
n 

pr
oh

ib
ite

d



© 2021 The Critical Thinking Co.™ • www.CriticalThinking.com • 800-458-4849	 v

Middle School Science-Key Concepts, Practice, and Quizzes	 Table of Contents

iv 
 

 Practice Sheet: 16.1         262  
 16.2   Introduction to Animals        263 
 16.3   Invertebrates          265 
 16.4   Vertebrates          271 
  Practice Sheet: 16.2-16.4         276  
  Summary           277 
  Ch. 16   Practice Quiz         283 

Chapter 17   Organ Systems         286 
 17.1   Levels of Organization and Organ Systems      286 
 17.2   Skeletal and Muscular Systems       289 
 Practice Sheet: 17.1-17.2         294  
 17.3   Integumentary and Circulatory Systems      295 
 17.4   Respiratory, Digestive, and Excretory Systems     299 
 Practice Sheet: 17.3-17.4         304  
 17.5   Nervous System         305 
 17.6   Endocrine, Reproductive, and Immune Systems     310 
 Practice Sheet: 17.5-17.6         314 
 Summary           315 
 Ch. 17   Practice Quiz         322 

Chapter 18    Ecosystem and Population Ecology      327 
 18.1   Ecology and Ecosystems        327 
 18.2   Population Ecology         331 
 Summary           340 
 Practice Sheet: 18.1-18.2         343  
 Ch. 18   Practice Quiz         344 

Earth and Space Science - Space Science        346-400 
Chapter 19   The Solar System        346 

19.1  Introduction to Astronomy        346 
19.2  The Solar System         350 
19.3  Other Components of the Solar System       353 

       Practice Sheet: 19.1-19.3         355  
19.4  The Planets          356 
19.5 The Earth and the Moon        364 
Practice Sheet: 19.4-19.5         369  
Summary           370 
Ch. 19   Practice Quiz         374 

Chapter 20   Stars          377 
 20.1   The Sun          377  
 20.2   Stars           380  
 20.3   The Life Cycles of Stars        382 
 Summary           385 

       Practice Sheet: 20.1-20.3         389  
Ch. 20   Practice Quiz         390 

Fr
ee

 re
so

ur
ce

 fr
om

 w
w

w
.c

rit
ic

al
th

in
ki

ng
.c

om
. C

om
m

er
ci

al
 re

di
st

rib
ut

io
n 

pr
oh

ib
ite

d



vi	 © 2021 The Critical Thinking Co.™ • www.CriticalThinking.com • 800-458-4849

Middle School Science-Key Concepts, Practice, and Quizzes	 Table of Contents

v 
 

Chapter 21   Understanding the Universe        392 
 21.1   Galaxies          392  
 21.2   Major Components in the Universe        395 
 Summary           398 

        Practice Sheet: 21.1-21.2         399  
 Ch. 21   Practice Quiz         400 

Earth and Space Science - Earth Science       401-466 
Chapter 22   Plate Tectonics         401 

 22.1   Earth’s Structure         401  
 22.2   Geological Processes         403 
 22.3   Earthquakes and Volcanoes        405 
 Summary           410 

       Practice Sheet: 22.1-22.3         412  
 Ch. 22   Practice Quiz         413 

Chapter 23   Earth’s Systems         416 
 23.1   The Rock Cycle         416 
 23.2   The Role of Water         421 
 23.3   Oceans          423 
 23.4   Natural Resources and Human Impacts      426 
 Summary           430 

        Practice Sheet: 23.1-23.4         433  
  Ch. 23   Practice Quiz         434 

Chapter 24   History of Earth         436 
  24.1   The History of Planet Earth        436 
  24.2   Mapping Earth         441 
  Summary           444 

         Practice Sheet: 24.1-24.2         446  
   Ch. 24   Practice Quiz         447 

Chapter 25   Weather and Climate        449 
 25.1   Earth’s Atmosphere         449 
 25.2   Humidity and Air Mass        453  
 25.3   Weather and Climate         456 
 Summary           461 

        Practice Sheet: 25.1-25.3         464  
  Ch. 25   Practice Quiz         465 
 

Answers to Practice Sheets         467 

Answers to Practice Quizzes        475  

Index            485 

Fr
ee

 re
so

ur
ce

 fr
om

 w
w

w
.c

rit
ic

al
th

in
ki

ng
.c

om
. C

om
m

er
ci

al
 re

di
st

rib
ut

io
n 

pr
oh

ib
ite

d



162	 © 2021 The Critical Thinking Co.™ • www.CriticalThinking.com • 800-458-4849

Middle School Science–Key Concepts, Practice, and Quizzes	 Physical Sciences - PhysicsGeneral Sciences - Key Concepts, Practice, and Quizzes                                                     Physical Sciences – Physics 

© 2020 The Critical Thinking Co.TM • www.CriticalThinking.com • 800-458-4849       

 

162 

PHYSICAL SCIENCES - PHYSICS 
Chapter 10 − Electric and Magnetic Fields 

  10.1    Electric Charge and Electric Field  

Charging and Electric Field  

Electric charge (or charge for short): The basic properties of particles (remember electrons and 

protons?) in matter. 

- Protons are positively (+) charged. 

- Electrons are negatively (−) charged.  

Like charges repel and unlike charges attract.  
 
 
 
 

 
Charging: A transfer of electrons between the two objects. 

- The object that losses electrons will become positively charged. 

- The object that gains electrons will become negatively charged. 

- �
The total charge of an object = 0 :   the number of electrons = the number of protons             
 The total charge of an object = + :   the object loses electrons                                                            
 The total charge of an object = −  :   the object gains electrons                                                          

  

Conduction and induction: 
- Conduction: Transfer of charge from one object to another by direct contact. 

- Induction: Transfer of charge from one object to another without direct contact. 
Changing / discharging caused by conduction or induction. 

Static electricity: An accumulation (build up) of an electric charge on the surface of an object 

(electric charge at rest rather than moving).  

Static discharge: The release of static electric charge. 

Law of conservation of electric charge: The electric charge cannot be created or destroyed, but it 

can be transferred from one form to another (the total electric charge remains constant). 

Electric field: The area near a charged object experiences electric forces that fill the area. 

Electric field lines: The imaginary lines around a charged object that describe the electric field in 

an area. They begin as positive charges and end as negative charges.    +            − 

Repel 

  

Attract 
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10.2    Electromagnetism 

Magnetism 

Magnet: A piece of iron (or steel, alloy, etc…) that has the ability to attract another metal object. 

Magnet field: The area near a magnet (an invisible area of magnetism produced by moving 

electric charge). 

Permanent magnet: A magnet that retains its magnetism after it is removed from a magnetic 

field. 

Magnetism: The attraction or repulsion properties of a magnet. 

A magnet has two areas of strongest force, called poles.  

- Every magnet has a north pole and south pole.  

- Like poles repel, unlike poles attract. 
 

   

   Repel              Attract  

Magnetic field lines: The imaginary lines around a magnet that describe 

the directions of the magnetic field (they can be plotted with iron filings 

and paper).  

- Outside: The magnetic field lines travel from the North Pole (N) to 

the South Pole (S). 

- Inside: From the South Pole to the North Pole.  

Electromagnetic force: A force between charged objects around their electric and magnetic fields.  

The Earth is like a giant magnet: The Earth itself contains magnetic materials and is a magnet. 

- The north pole of a compass points to the Earth’s magnetic North Pole.   
Compass: A device for finding direction. It contains a needle that swings to point north.  

- The Earth's magnetic field protects the Earth from the Sun's harmful radiation.  

- The magnetic poles (N and S poles) and the geographic poles (Earth) are not located in the 

same place.  
 

 

 

N S S N N S N S 
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Electricity 

Electric current (I): A flow of electric charge through an electric circuit.  

Electric circuit: A closed loop pathway with electric charges or current flowing through it. 
Voltage (V): The amount of energy or work required to move electrons (or current).  

Resistor (R): A two-terminal component of a circuit that limits the flow of current.  
Resistance: The measure of a material’s opposition to the flow of current.  

Direct current (DC): An electric current that flows in one direction only (the direction of current 
does not change).  
Alternating current (AC): An electric current that changes direction over time (the direction of 
current periodically changes with time).   

Series circuit:  
- The components are connected one after the other.   
- There is only one current path.          
- The current flow through each component is always the same.   

Parallel circuit:  
- The components are connected end to end.  
- There are at least two current paths in the circuit.  
- The voltage across each component is the same.  
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An electric current can produce a magnetic field. 

- A moving charge creates a magnetic field.  
- When an electric current passes through a wire, an magnetic field is formed around the 

wire. 
Electromagnetism: A magnetic field that is created by an electric current.  
An electromagnetism is a relationship between electricity and magnetism. 

Electromagnetic induction: Moving a loop of wire through a magnetic field, or moving a 

magnetic field relative to a coil, will produce an electric current.         

Electric motor: A device that converts electric energy into mechanical energy.  
 

A motor uses a magnet to put a force on a wire coil, this force makes the motor rotate (turn).  

Electric generator: A device that converts mechanical energy into electrical energy.  
 
 

The external torque (mechanical force) rotates a loop of wire through a magnetic field producing an induced current. 

Electric energy Mechanic energy 

Mechanic energy Electric energy 

Motor 

Generator 

Series circuit: Parallel circuit: 
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   Chapter 10 − SUMMARY 
                          Electric and Magnetic Fields 

Electric Charge 

- Electric charge (or charge for short):  

  �
Protons are positively (+) charged.    
 Electrons are negatively (−) charged. 

 Like charges repel and unlike charges attract.  

- Charging: A transfer of electrons between the two objects. 

�
The total charge of an object = 0 :   the number of electrons = the number of protons             
The total charge of an object = + :   the object loses electrons                                                            
The total charge of an object = −  :   the object gains electrons                                                          

  

- Conduction and induction:   

           � Conduction: Transfer of charge from one object to another by direct 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄.        
 Induction: Transfer of charge from one object to another 𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒘𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒘𝒘𝒘𝒘𝒄𝒄𝒄𝒄 direct 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄. 

- Static electricity: An accumulation of an electric charge on the surface of an object. 
- Law of conservation of electric charge: The electric charge cannot be created or destroyed, but 

it can be transferred from one form to another. 
 

Electromagnetism  

- Electric field: The area near a charged object experiences electric forces that fill the area. 
- Electric field lines: The imaginary lines around a charged object that describe the electric field 

in an area.   +            − 
- Magnet: A piece of iron that has the ability to attract another metal object. 
 Every magnet has a north pole and south pole.  
 Like poles repel, unlike poles attract. 

- Magnet field: The area near a magnet. 
- Magnetic field lines: The imaginary lines around a magnet that describe the directions of the 

magnetic field.  

�Outside: The magnetic field lines travel from the North Pole (N) to the South Pole (S).    
 Inside: From the South Pole to the North Pole.                                                                                

 

- Electromagnetic force: A force between charged objects around their electric and magnetic 
fields.  

- Electric current (I): A flow of electric charge through an electric circuit.  
- Electric circuit: A closed loop pathway with electric charges or current flowing through it. 
- Voltage (V): The amount of energy or work required to move electrons (or current).  
- Resistance: The measure of a material’s opposition to the flow of current.  
- Direct current (DC): An electric current that flows in one direction only. 
- Alternating current (AC): An electric current that changes direction periodically over time.  
- Electromagnetism: A magnetic field that is created by an electric current. 
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CHAPTER  10:   10.1 − 10.2 

ELECTRIC AND MAGNETIC FIELDS 

True / False      

1.       Electrons are positive charged.             

2.       The object that gains electrons has an excess 
of negative charge.  

3.       Static electricity is an accumulation of an 
electric charge on the surface of an object. 

4.       Electric field lines are the real lines around a 
charged object that describe the electric field     
in an area.    

5.       The magnetic poles (N and S poles) and the 
geographic poles (Earth) are located in the same 
place.         

6.       A resistor is a two-terminal component of a 
circuit that limits the flow of current.   

7.       electric current cannot produce a magnetic 

field.    
 
Completion  

8.  Protons are (  ) charged.  

9.  The object that (          ) electrons has an excess 
      of negative charge.        

10. Conduction is transfer of charge from one  
       object to another by (          ) contact.       
11.  Electric field lines begin as (  )  
        charges and end as (  ) charges.    

12. The Earth itself contains (      ) materials  
       and is a magnet.          

                      
           
 

 

 

 

PRACTICE            
Student Name: 

                  Date: 
   

 
Multiple Choice 

13.  The attraction or repulsion properties of a  
       (           ) is called magnetism.  
        a)   wood    b)  bar    
        c)   magnet  d)  copper     

14.  Every (  ) has a north pole and south 
       pole.  
        a)   wood   b)    bar   
        c)    force   d)    magnet   

15.  Voltage is the amount of energy or work  
       required to move (                 ). 
 a)   force   b)   electrons  
   c)    magnet  d)   copper     

16.  (               ) is a flow of electric charge through 
       An electric circuit.  
       a)   Resistance  b)   Voltage   
  c)   Current  d)   Power  

17. The direction of alternating current 
       periodically changes with (             ). 
        a)  force      b)  time  
        c)  wind              d)  power            

18.  Electric (           ) is a device that converts  
       Electric energy into mechanical energy.  
        a)   motor       b)  generator  
        c)   instrument  d)  device  
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Chapter 10 − PRACTICE QUIZ 
 Electric and Magnetic Fields 

True / False               
1.       Electrons are positively (+) charged.         
2.       The object that loses electrons has an excess of positive charge.    
3.       Conduction is transfer of charge from one object to another without contact.   

4.       Electric field is the area near a charged object that experiences electric forces that fill it.  
5.      Electric field lines are the imaginary lines around a charged object that describe the  
          electric field in an area.           

6.      The Earth is like a giant magnet.         
7.      The magnetic poles (N and S poles) and the geographic poles (Earth) are located in the  
          same place.            

8.      An electric circuit is a closed loop pathway with electric charges or current flowing  
          through it.             

9.      An electromagnetism is a relationship between electricity and temperature.  
  

Completion  
10. (  ) are negatively (−) charged.              
11. The object that gains electrons will become (        ) charged.        
12. Induction is transfer of charge from one object to another (                  ) direct contact.       
13. (           ) electricity is an accumulation of an electric charge on the surface of an 

object.           
14. Electric field (      ) begin as positive charges and end as negative charges.                 
15. Magnetism is attracting or (  ) properties of a magnet.                        
16. The Earth's magnetic field (           ) the Earth from the sun's harmful radiation.          
17. The Earth itself contains magnetic materials and is a (   ).           
18. The direction of (                ) current does not change.                    
19. An electric generator is a device that converts (                ) energy into electrical 

energy.    
   

Multiple Choice 
20. Magnet field is the area near a (      ). 
    a.   wood  b.  bar    c.  magnet  d.  copper      

21. Every (  ) has a north pole and south pole.  
  a.   wood  b.  bar    c.  force  d.  magnet    

22. An electric current is a flow of electric (  ) through an electric circuit.  
  a.   force  b.  charge   c.  force  d.  magnet                 

23. (  ) is the amount of energy or work required to move electrons (or current).  
  a.   Resistance b.  Voltage   c.  Current  d.  Power                

24. An electric motor is a device that converts electric energy into (  ) energy.  
  a.   mechanical b.  nuclear  c.  chemical  d.  motion   
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