
Patterns among Elements:  Electron Configurations  
 
With this activity, you will 
• Create electron configurations of selected elements by filling electron orbitals. 
• Use electron configuration and orbital notation. 
• Apply the aufbau principle, Pauli exclusion principle, and Hund’s rule.  
• Determine the relationship between electron configuration and atomic radius.  
• Analyze trends in atomic radii  
 

Go to:  www.explorelearning.com 
Login with the information:  login =stahlchem   password = chemistry 
Select (or search for…) Electron Configuration gizmo; click LAUNCH  
 
A. Using the blank periodic table, mark/color the locations of the following element Groups. 
You need to know the locations of these groups. 
 Alkali metals 
 Alkaline earth metals 
 Transition metals  
 Metalloids 
 Halogens 
 Noble gases 
 
B. This part involves determining electron configuration patterns.  
     1. Select Period 3.   

 To begin, click on the first element in that period. 
 Select the tab, Electron Configuration to create the distribution. 
 Add electrons - one at a time - into orbitals according to the aufbau 

principle, the Pauli exclusion principle, and Hund’s rule. 
 When you are done, check the configuration you have planned.  If it is 

not correct, make thoughtful adjustments until it is correct.  When it 
is correct, copy the orbital notation (   ) and the electron configuration 
neatly onto the attached worksheet. (The orbital notation pattern may be 
placed on the top row, and the electron configuration may be placed on 
the bottom row.)  

 Record the atom’s radius. Select the tab, Atomic Radius, to see the 
element’s radius added to a graph.  Take note of the pattern. 

 Go back to the tab, Periodic Table, and select the next element in the 
period you have chosen. Continue to design and record correct electron 
configurations, orbital diagrams, and atomic radii.  

 
2. Now select any A-Group, IA - VIIA. Proceed as you did above, creating and recording 
correct electron configuration patterns.   If you are comfortable using the noble gas 
“shortcut” method, that is fine – but be sure that you understand the concept.  
 
3. Finally, select any 2 transition metals in Period 4. Design and copy correct electron 
configurations for the elements you selected.  
 
4. Complete and submit the Gizmo assessment at the bottom of the activity window. 
Review your answers: if you did not get 100%, reconsider the ones you missed… 

 
 

http://www.explorelearning.com/�


Element       Atomic                                                       Atomic 
Symbol       Number                                               Radius, pm 
 

 
 

 ex:    
       1s           2s              2p     2p     2p              3s 
   1s2  … 

 

   
 
 

 

   
 
 

 

   
 
 

 

   
 
 

 

   
 
 

 

   
 
 

 

   
 
 

 

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 
 
 

   

 

      orbital notation (add-in arrows to show pairings of electrons) 

      electron configuration 



C. Complete the following questions.  Refer to your Gizmo work and to text Ch 5.2 as needed. 
(You may find Ch 6 to be useful but not essential.)  Q’s marked * are important.  
 
1) How is the Aufbau Principle demonstrated in your electron configurations? 

 _______________________________________________________________ 
 

2) How is the Pauli Exclusion Principle demonstrated in your configurations?  
 _______________________________________________________________ 
 

3) How is Hund’s Rule demonstrated in your configurations?  
 _______________________________________________________________ 
 

4) What detail about electron distribution does an orbital diagram provide that an electron 
configuration does not? __________________________________________________ 

 
5) *Valence electrons are the electrons that are located in the highest principle energy level of 

an atom. Example: Magnesium (like all Group IIA elements) has 2 valence electrons (at 
3s2) Aluminum has 3 valence electrons (at 3s2 3p1); Sulfur has 6 valence electrons (at 3s2 

3p4).   Make a generalization for each Group listed below.  
 

  Alkali metals (Group IA): ___   ns?# np ?#      Alkaline Earth metals (IIA): ____ _______ 
  Halogens (VIIA):  ___  _______  Noble Gases (VIII): ___   _______ 
  

6) *What is the trend in atomic radius values as you move across a period (left  right)? 
___________________________________________________________________ 

              *Explain why this makes sense. (Hint: think about how the number of protons   
       changes.  Do the number of energy levels change?)  
       ____________________________________________________________________  
       ____________________________________________________________________ 
  

7) *What is the trend in atomic radius values as you move down a group? ____________ 
                  *Explain why this makes sense. (Hint: think about how the number of energy levels  
                  changes.)  ________________________________________________________ 
          

8) Criticize the use of the Bohr Model depicted in the Gizmo:  What aspects of this model 
ARE NOT satisfactory in terms of our current understanding about electron distribution? 
____________________________________________________________________ 
_____________________________________________________________________ 

             What aspects of the Bohr Model ARE compatible with our current understandings?  
        ____________________________________________________________________ 
 

9) *Noble Gases (Group VIII) have particularly stable valence electron configurations, their  
atoms do not ordinarily form ions. For example: neon’s electron configuration is 

      1s2 2s22p6. The s2p6 arrangement is complete – it is called an octet. Why is it logical that  
      elements in Groups IA, IIA, and IIIA will lose valence electrons, and elements in Groups  

VA, VIA, and VIIA will gain valence electron when they react? _________________ 
 ______________________________________________________________________    

 
 10) *Elements that lose valence electrons from __ ions. Their radii will be _________ than  
                    the atoms from which they formed. Elements that gain valence electrons form ___ ions.      
                    Their radii will be __________ than the atoms from which they formed.  


