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Students will be able to… 

• Create an atom with protons, neutrons, and electrons. 
• Calculate the atomic mass by adding protons and neutrons. 
• Identify that the number of protons determines the identity/atomic number of an 

element.  
• Calculate the charge of an atom by comparing the number of protons and electrons. 

 
 
Items: 

• Investigating Atoms: Technology Assignment 
• Investigating Atoms Game 
• Investigating Atoms: Technology Assignment – KEY  

 
 
Additional Required Material: 

• Electronic Device (per student or per group of students) 
• Internet Access 

 
 

Ideas: 
• Students can complete this assignment individually or with a partner. 
• The game requires an instructor or parent to view the game results on the screen and 

sign for completion (this is to prevent students from lying about results).  Students 
can complete the game at home and ask for parent signatures or in class.  When 
students complete the assignment in class, to save time use a colorful stamp rather 
than an instructor signature. 
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Investigating Atoms  Name: _________________________ 
Technology Assignment 
 
Directions: 

• Go to: https://phet.colorado.edu/ 
• Click: Play with simulations 
• Click: Chemistry 
• Click: Build an Atom 
• Click: Play Button (download not required) 
• Click: Symbol 

 
1. Create an atom with 1 proton, 1 electron, and 1 neutron. (Click each subatomic particle 

and drag to center of atom to add a proton, neutron, and/or electron.) 
 
- What is the name of the element?   

- What is the element’s atomic number?      

- What is the mass of the element?   

- What is the charge of the element?   

- Write the element’s symbol:   

 
***Clear the atom by clicking the orange button            in bottom left hand corner. 
 
 
2. Investigate the atomic mass of an atom: 

- Add 1 protons.  What is the mass of the element?   

- Add 1 more proton (2 p total).  What is the mass of the element?   

- Does the number of protons effect the mass of an element?   

- Add 1 neutron (2 p & 1 n).  What is the mass of the element?   

- Add 1 more neutron (2 p & 2 n).  What is the mass of the element?   

- Does the number of neutrons effect the mass of an element?   

- Add 2 electrons (2 p, 2 n, 2 e).  What is the mass of the element?   

- Does the number of electrons effect the mass of an element?   

https://phet.colorado.edu/
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- The atomic mass is determined based upon which two subatomic particles?   

- Where is the atomic mass number located on the symbol?   

 
***Clear Atom       *** 
 

 
3. Investigate what determines the identity/atomic number of an atom: 

- Add one proton.  What is the element’s name?   

- What is the atomic number?   

- Add another proton (2 p total).  What is the element’s name?   

- What is the atomic number?   

- Add another proton (3 p total).  What is the element’s name?   

- What is the atomic number?   

- Did the type of element change when the number of protons changed?   

- Did the atomic number change when the number of protons changed?   

- Add 2 electrons (3 p & 2 e).  What is the element’s name?   

- Did the type of element change when the number of electrons changed?   

- Did the atomic number change when the number of electrons changed?   

- Add 4 neutrons (3 p, 4 n, & 2e).  What is the element’s name?   

- Did the type of element change when the number of neutrons changed?   

- Did the atomic number change when the number of neutrons changed?   

- The type of element or identity of an element is determined by which subatomic particle?  

- The atomic number is determined by which subatomic particle?   

- Where is atomic number located in   the symbol?   
 
 

***Clear Atom       *** 
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4. Investigate the charge of an atom: 

- Create an atom with 4 protons, 5 neutrons, and 4 electrons.  What is the charge of the 
element?   
 

- Add a proton (5 p, 5 n, 4 e).  What is the charge?   

- Add two more protons (7 p, 5 n, 4 e).  What is the charge?   

- More protons than electrons produce a ____________________ (+/-) charge. 

- Add another neutron (7 p, 6 n, 4 e).  What is the charge?   

- Add another neutron (7 p, 7 n, 4 e).  What is the charge?   

- Does the number of neutrons effect the charge?  

- Add another electron (7 p, 7 n, 5 e).  What is the charge?  

- Add an electron (7 p, 7 n, 6 e).  What is the charge?   

- What happened to the charge when that electron was added?  

- Add another electron (7 p, 7 n, 7 e).  What is the charge?   

- At this point the atom has 7 protons and 7 electrons.  When the number of protons and 

electrons are equal, atoms have a charge of __________. 

- Add 3 more electrons (7 p, 7 n, 10 e).  What is the charge?   

- When there are more electrons than protons, the charge is ____________ (+/-). 

- The charge of an atom is determined by which two subatomic particles?   

- Where is the charge written in the symbol?   
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Investigating Atoms GAME  Name: _________________________ 
Technology Assignment 
 
Directions: 

• Go to: https://phet.colorado.edu/ 
• Click: Play with simulations 
• Click: Chemistry 
• Click: Build an Atom 
• Click: Play Button (download not required) 
• Click: Game 

 
 
Atom Game Directions: 

• On the bottom tab, click the game button. 
• Play each game. (Play in order!  The games get harder as you progress!) 
• At the end of each game, show you instructor/parent the score you received on the screen 

to receive credit for playing the game.   
• To receive credit for each game, you MUST make a score of 6 or higher.  Play until you 

get a higher score. 
 
 
Game Points Instructor/Parent Signature of 

Completion 
 

Level 1 
 

 
_____ / 10 points 

 

 
Level 2 

 

 
_____ / 10 points 

 

 
Level 3 

 

 
_____ / 10 points 

 

 
Level 4 

 

 
_____ / 10 points 
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Investigating Atoms – KEY   Name: _________________________ 
Technology Assignment 
 
Directions: 

• Go to: https://phet.colorado.edu/ 
• Click: Play with simulations 
• Click: Chemistry 
• Click: Build an Atom 
• Click: Play Button (download not required) 
• Click: Symbol 

 
1. Create an atom with 1 proton, 1 electron, and 1 neutron. (Click each subatomic particle 

and drag to center of atom to add a proton, neutron, and/or electron.) 
 
- What is the name of the element?  Hydrogen 

- What is the element’s atomic number?  1    

- What is the mass of the element?  2 

- What is the charge of the element?  0 

- Write the element’s symbol:  H 

 
***Clear the atom by clicking the orange button            in bottom left hand corner. 
 
 
2. Investigate the atomic mass of an atom: 

- Add 1 protons.  What is the mass of the element?  1 

- Add 1 more proton (2 p total).  What is the mass of the element?  2 

- Does the number of protons effect the mass of an element?  yes 

- Add 1 neutron (2 p & 1 n).  What is the mass of the element?  3 

- Add 1 more neutron (2 p & 2 n).  What is the mass of the element?  4 

- Does the number of neutrons effect the mass of an element?  yes 

- Add 2 electrons (2 p, 2 n, 2 e).  What is the mass of the element?  4 

- Does the number of electrons effect the mass of an element?  no 

https://phet.colorado.edu/
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- The atomic mass is determined based upon which two subatomic particles?  protons & neutrons 

- Where is the atomic mass number located on the symbol?  Top left-hand corner 

 
***Clear Atom       *** 
 

 
3. Investigate what determines the identity/atomic number of an atom: 

- Add one proton.  What is the element’s name?  Hydrogen 

- What is the atomic number?  1 

- Add another proton (2 p total).  What is the element’s name?  Helium 

- What is the atomic number?  2 

- Add another proton (3 p total).  What is the element’s name?  Lithium 

- What is the atomic number?  3 

- Did the type of element change when the number of protons changed?  yes 

- Did the atomic number change when the number of protons changed?  yes 

- Add 2 electrons (3 p & 2 e).  What is the element’s name?  Lithium 

- Did the type of element change when the number of electrons changed?  no 

- Did the atomic number change when the number of electrons changed?  no 

- Add 4 neutrons (3 p, 4 n, & 2e).  What is the element’s name?  Lithium 

- Did the type of element change when the number of neutrons changed?  no 

- Did the atomic number change when the number of neutrons changed?  no 

- The type of element or identity of an element is determined by which subatomic particle? Protons 

- The atomic number is determined by which subatomic particle?  Protons 

- Where is atomic number located in   the symbol?  Lower left hand corner 

 
***Clear Atom       *** 
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4. Investigate the charge of an atom: 

- Create an atom with 4 protons, 5 neutrons, and 4 electrons.  What is the charge of the 
element?  0 
 

- Add a proton (5 p, 5 n, 4 e).  What is the charge?  +1 

- Add two more protons (7 p, 5 n, 4 e).  What is the charge?  +3 

- More protons than electrons produce a ______positive______ (+/-) charge. 

- Add another neutron (7 p, 6 n, 4 e).  What is the charge?  +3 

- Add another neutron (7 p, 7 n, 4 e).  What is the charge?  +3 

- Does the number of neutrons effect the charge? no 

- Add another electron (7 p, 7 n, 5 e).  What is the charge? +2 

- Add an electron (7 p, 7 n, 6 e).  What is the charge?  +1 

- What happened to the charge when that electron was added? Charge decreased 

- Add another electron (7 p, 7 n, 7 e).  What is the charge?  0 

- At this point the atom has 7 protons and 7 electrons.  When the number of protons and 

electrons are equal, atoms have a charge of __zero___. 

- Add 3 more electrons (7 p, 7 n, 10 e).  What is the charge?  -3 

- When there are more electrons than protons, the charge is __negative__ (+/-). 

- The charge of an atom is determined by which two subatomic particles?  Protons & Electrons 

- Where is the charge written in the symbol?  Top right-hand corner 
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Investigating Atoms GAME  Name: _________________________ 
Technology Assignment 
 
Directions: 

• Go to: https://phet.colorado.edu/ 
• Click: Play with simulations 
• Click: Chemistry 
• Click: Build an Atom 
• Click: Play Button (download not required) 
• Click: Game 

 
 
Atom Game Directions: 

• On the bottom tab, click the game button. 
• Play each game. (Play in order!  The games get harder as you progress!) 
• At the end of each game, show you instructor/parent the score you received on the screen 

to receive credit for playing the game.   
• To receive credit for each game, you MUST make a score of 6 or higher.  Play until you 

get a higher score. 
 
 
Game Points Instructor/Parent Signature of 

Completion 
 

Level 1 
 

 
_____ / 10 points 

 

 
Level 2 

 

 
_____ / 10 points 

 

 
Level 3 

 

 
_____ / 10 points 

 

 
Level 4 

 

 
_____ / 10 points 
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