
Periodic Trends Guided-Inquiry Activity 

Teachers’ Guide 

Helpful Hints:  

-After students have recorded their predictions in the Orientation sections, demonstrate how to fill in a 

block or two for each trend. 

-After students have completed the group section, have each group record observations to share with 

the class. Two ways to do this are listed below: 

 Option 1: Place 4 large posterboards around the room. One posterboard is labeled “Atomic Radius”, 

one “Ionic Radius”, one “Ionization Energy”, and one, “Electronegativity”.  Each student in a group 

should fill in a different posterboard with the trend(s) their group listed for that topic. 

Option 2: Call on each group to share trends they listed for each topic and write them on the board. 

 

Application: Lead a class discussion about trends for each topic 

Sample discussion starters: 

Read through the questions in advance and choose which questions you will ask. 

Atomic Radii: 

1. Who predicted that the atomic radii would INCREASE in size as you went across a period? 

 Students usually predict the atoms will get larger. 

 

2. Why did you predict this?  

Students often believe the increasing number of protons and electrons causes the 
atoms to get larger. 

 
3. What was the trend as you went across a period?  

The atoms got smaller. 

 

4. How did your group explain this?  

On-level: The more protons and electrons an atom has, the more they attract. Going across a 

period, the increased electrons are pulled closer to the more positively charged nucleus, 

thus causing atoms going across a period to decrease in size.  
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 Honors and AP: The attraction of positive and negative charges is known as coulombic 

attraction. The more protons and electrons an atom has, the more coulombic attraction 

in the atom. As more electrons are attracted to more protons in the nucleus, they are 

pulled closer to the nucleus, thus causing atoms going across a period to decrease in 

size.  

                 

5. Who predicted that the atomic radii would increase going down a group? 

Students usually predict the atoms will get larger. 

 

6. How did your group explain this? 

Going down a group, valence electrons are in higher energy levels that are further away 

from the nucleus. This causes the atomic radii to increase as you go down a group. 

 

Honors and AP:   

7. But if the number of protons and electrons increases going down a group, why wouldn’t the size 

    decrease the same way it does going across a period? 

 Going down a group, there are more electrons between the nucleus and the valence 

shell, shielding the valence electrons from the added attraction of additional protons. 

The added energy levels increase the size much more than the coulombic attraction 

decreases the size. 

 

8. Is there a general trend to compare atomic radii going diagonally down the periodic table? 

The atoms generally get larger as you go down diagonally. This is more apparent going 

from top-right to bottom-left, than from top-left to bottom-right. 

 

Honors and AP 

 9. There are different ways to calculate atomic radius, so this data table may differ from that in 

some textbooks. Note that the values listed were for the RADIUS, but we used them to draw 

the DIAMETER. Does this invalidate the observations? 

 

No. Each radius was multiplied by 2 for the drawings, so the sizes are all proportionally 
the same when compared to each other.  
 
(You may want the students to research different ways to measure. Some textbooks use 

the measurement for ½ the distance from the nuclei of 2 bonded atoms, while others 

use the distance from the center of the nucleus to the outside of the electron cloud.) 
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Honors and AP 

10. If the radius listed is the size of 1 mole of atoms, how would you calculate the radius of just 

1 atom?  

Divide each value by 6.02 x 1023.  

 

 

OPTIONAL FOLLOW-UP: 

Project a blank periodic table and note the trends with arrows: 

*It is best to include all arrows and not just the diagonals, as many students have trouble 

relating the horizontal and vertical trends with the diagonal. 

 

 

 
 

 

 

 

ASSESS FOR UNDERSTANDING:  

These can be used as clicker questions, a mini-quiz, or the students can record their responses 

on small white boards. 

 

Which element should have the largest atomic radius? 

 

8 or 16   (16) 

11 or 12 (11) 

9 or 16  (16) 

Li or Be  (Li) 

Potassium or rubidium (rubidium) 

Fluorine or sulfur (sulfur) 

Beryllium and fluorine (beryllium) 
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IONIZATION ENERGY 

 

1. Why would the ionization energy increase going across a period? 

The increased number of protons going across a period produces an increased 

attraction with the valence electrons, so it would be more difficult to remove one 

valence electron. 

 

 2. Why would the ionization energy decrease going down a group? 

On-level: Going down a group, the size of each successive atom increases. Less energy 

is needed to remove a valence electron that is farther from the nucleus. 

 

Honors and AP: Going down a group, the number of protons and electrons increases. 

However, since the valence electrons are in energy levels farther from the 

nucleus, they are shielded from the nucleus, and less energy is needed to 

remove one of these valence electrons. 

 

Honors and AP: 

 3. How could you explain the anomalies between groups 2A and 3A (2-3) and groups 5A and 

6A (15-16)? 

Consider the electron configurations of beryllium and boron below. The electron in the 2p level 

of boron is easier to remove than one of the electrons in the 2s level of beryllium. 

 

beryllium 1s22s2   

 

 

Also consider nitrogen and oxygen below. It is easier to remove one of the 2p electrons from the 

doubled-up p-orbital of oxygen than from the non-doubled up p-orbital of nitrogen. 

nitrogen 1s22s22p3  oxygen 1s22s22p4 

 

 

 

 

 

 

 

 

 

 

 

2p ↑     ↑     ↑    
2s ↑↓ 
1s ↑↓ 

2p ↑↓  ↑      ↑  
2s ↑↓ 
1s ↑↓ 

2s  ↑↓ 
1s  ↑↓ 

boron  1s22s22p1              2p ↑ 
         2s  ↑↓ 
        1s   ↑↓ 

Deanna Cullen
www.chemedx.org - January 2019 - A. Baxley



OPTIONAL FOLLOW-UP: 

Project a blank periodic table and note the trends with arrows. (These depict the general 

trends but NOT the anomalies.) 

*It is best to include all arrows and not just the diagonals, as many students have trouble 

relating the horizontal and vertical trends with the diagonal. 

 
 

ASSESS FOR UNDERSTANDING:  

These can be used as clicker questions, a mini-quiz, or the students can record their responses 

on small white boards. 

 

Which element should have the higher ionization energy?: 

 

8 or 16   (8) 

11 or 12 (12) 

9 or 16  (9) 

Li or Be  (Be) 

Potassium or rubidium (potassium) 

Fluorine or sulfur (fluorine) 

Beryllium or fluorine (fluorine) 

*honors and AP  magnesium or aluminum  (magnesium) 
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IONIC RADIUS 

1. What happens to the size of atoms as they lose electrons? As they gain electrons? 

As atoms lose electrons, they get smaller. As they gain electrons, they get larger.  

2. What is the general trend going across a period? 

The size from smallest to largest corresponds with ionic charge: 

+4, +3, +2, +1, -1, -2, -3 

3. What is the general trend going down a row? 

The size increases going down because there are more energy levels (and more 

shielding). 

4. Why are the values for the noble gases not listed? 

Noble gases do not generally become ions because they already have a full shell of 

valence electrons. 

OPTIONAL FOLLOW-UP: 

Project a blank periodic table and note the trends with arrows 

*It is best to include all arrows and not just the diagonals, as many students have trouble 

relating the horizontal and vertical trends with the diagonal. 

 

 

 

ASSESS FOR UNDERSTANDING:  
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These can be used as clicker questions, a mini-quiz, or the students can record their responses 

on small white boards. 

 

Which element should have the larger ionic radius?: 

 

8 or 16   (16) 

11 or 12 (11) 

9 or 16  (16) 

Li or Be  (Li) 

Potassium or rubidium (rubidium) 

Fluorine or sulfur (sulfur) 

Beryllium or fluorine (fluorine) 

 

ELECTRONEGATIVITY 

1. What would explain the trends in electronegativity? 

Electronegativity increases as you go across a period because the more valence 

electrons an element has, the easier it is to attract electrons in a chemical bond. 

It decreases as you go down a group, because the farther the valence shell is away from 

the nucleus, the harder it is to attract electrons in a chemical bond. 

2. Why would noble gases have no electronegativity values listed? 

Their electronegativity is zero because they do not readily form bonds. They have full 

valence shells, so they do not attract electrons. 

OPTIONAL FOLLOW-UP: 

Project a blank periodic table and note the trends with arrows 

*It is best to include all arrows and not just the diagonals, as many students have trouble 

relating the horizontal and vertical trends with the diagonal. 
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ASSESS FOR UNDERSTANDING:  

You can ask these as clicker questions, have the students write the answers on small white 

boards, or use as a mini-quiz. 

Which element should have higher electronegativity?: 

 

8 or 16   (8) 

11 or 12 (12) 

9 or 16   (9) 

Li or Be  (Be) 

Potassium or rubidium (potassium) (note they are actually equal) 

Fluorine or sulfur (fluorine) 

Beryllium or fluorine (fluorine) 
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