ORBITAL FILLING GAME

PROCEDURE
1.   Divide into groups of four. 


a. Each group needs



one six-sided die



one coin


b. Each player needs two Orbital Energy Level Diagrams

2.   One member of the groups rolls the die six times and adds the results together.  You

      should end up with a number between 6 and 36.  

3.   Everyone in the group writes this “atomic number” at the top of one of his or her 

      sheets and then writes the complete electron configuration for that element on that 

      same sheet.

4.   Another member of the groups rolls the die six times and adds the results together.  

      You should end up with a number between 6 and 36.  If this sum is the same as the

      first “atomic number” roll the die one more time and subtract that result from the 

      sum of the first six.  

5.   Everyone in the group writes this second “atomic number” at the top of the other of

      his or her sheet and then writes the complete electron configuration for that element

     on that same sheet.

6.   The roll of the die determines “l”, the angular momentum quantum number (in other

      words, the subshell: “s”, “p”, “d”, etc.). 


“1” or “2” on the die = “s” subshell


“3” or “4” on the die = “p” subshell


“5” or “6” on the die = “d” subshell

7.   The toss of the coin determines “ms”, the spin quantum number (in other words: 

      + ½ or “(“ and  ( ½ or “(”.


“heads” = “(”


“tails” = “(”
8.   Roll the die to see who goes first and then proceed clockwise from that person.

9.   Play begins with the “1s” subshell for all players and proceeds upwards in order 

      of increasing energy according to the four rules at the bottom of the Orbital Energy

      Level Diagram.

10. If the player’s die roll corresponds to the subshell he or she needs to fill, then they 

      go on to flip the coin to determine the spin.  If there are no electrons in the subshell 

      that is filling, then the player points the arrow up.  After that the rules at the bottom 

      of the Orbital Energy Level Diagram apply.

11. As long as the electron configuration has not been reached for an element the player

      may place an arrow on either sheet in order to continue his or her turn.  However, 

      once a sheet has been “filled” to that element’s correct electron configuration no 

      more arrows may be added to it.

12. As long as the roll of the die and the flip of the coin allow a player to correctly place

      an electron’s arrow according to the four rules he or she may continue.

12. When a player cannot place an arrow according to the rules, the die and the coin are

      passed clockwise and it is that player’s turn to roll and toss.

13. Play continues until one player has correctly placed all of the electrons for both

      elements and he or she becomes the winner.

Orbital Energy Level Diagram

Atomic Number: _____
     

Electron Configuration: ________________________
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Rules

1.  
An orbital can hold no more than two electrons.



Pauli Exclusion Principle

2.  
Two electrons can occupy the same orbital only if they have opposite spins.

Pauli Exclusion Principle

3. 
Electrons occupy the lowest energy level orbitals first.

Aufbau Principle

4.
When electrons enter a subshell, they occupy each orbital in that subshell singly 

            with spins parallel before they pair up.

Hund’s Rule
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