
Overview
As you continue your study of chemistry, you will notice that electron arrangements and 
electron behavior play an important role in explanations for many chemical properties and 
processes. This activity sets the groundwork for using electron arrangement to explain some 
common periodic trends. Early scientists, many of them physicists like Thomson and Bohr, 
made breakthroughs in understanding atomic structure and electron behavior. Prior to that, 
however, observations of properties of elements allowed chemists like Mendeleev to construct 
the periodic table. Elements are created and added to the periodic table, but the underlying 
structure remains strong and predictive.

Phenomenon
How did we get from Mendeleev’s version of the periodic table to Seaborg’s, and then to the 
current version of the periodic table?

Essential Question
How can the periodic table be used to predict relative properties of elements?

Activity Objectives
1.	 Relate electron configurations to periodic properties.
2.	 Identify the trend for several periodic properties.

Electron Configuration and Periodic Trends
A Carolina Essentials™ Activity

Student Worksheet

SAFETY REQUIREMENTS
No PPE is required for the 
activity.

MATERIALS
Graphing supplies if you are 
graphing by hand (graph paper, 
colored pencils, ruler)

S1©2019 Carolina Biological Supply Company

Continued on the next page.



Activity Procedures
1.	 �Complete the electron configuration for the first 18 elements on the periodic table. 
2.	 �Convert the electron configuration to a Noble gas configuration.
3.	 �Use the Noble gas configuration to determine the number of valence level electrons for each element.
4.	 Use the number of valence level electrons to determine the ionic charge of each element.
5.	 Graph the first ionization energy (y-axis) against atomic number (x-axis).
6.	 Graph electronegativity (y-axis) against atomic number (x-axis).
7.	 Graph atomic radius (y-axis) against atomic number (x-axis).

Data and Observations

Element 
and Atomic 

Number
Electron 

Configuration
Noble Gas 

Configuration

Number 
of Valence 
Electrons

Ionic 
Charge

First Ionization 
Energy (kJ/mole)

Electronegativity 
(Pauling scale)

Atomic 
Radius 

(pm)

H-1 1312.0 2.1 37

He-2 2372.3 NA 31

Li-3 520.2 1.0 152

Be-4 899.5 1.5 112

B-5 800.6 2.0 85

C-6 1086.5 2.5 77

N-7 1402.3 3.0 75

O-8 1313.9 3.5 73

F-9 1681.0 4.0 72

Ne-10 2080.7 NA 70

Na-11 495.8 0.9 186

Mg-12 737.7 1.2 160

Al-13 577.5 1.5 143

Si-14 786.5 1.8 118

P-15 1011.8 2.1 110

S-16 999.6 2.5 103

Cl-17 1251.2 3.0 99

Ar-18 1520.6 NA 98
Source: LibreTexts. 2019. “Chemistry Library.” https://chem.libretexts.org/.

1. Graph of First ionization energy

©2019 Carolina Biological Supply Company S2
Continued on the next page.



Analysis and Discussion
1.	 �Describe and explain the pattern in electron configurations for the first 18 elements.

2.	 �Describe and explain the pattern in the number of valence level electrons for the first 18 elements.
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2. Graph of electronegativity

3. Graph of atomic radius
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Analysis and Discussion continued
3.	 �Describe and explain the pattern in ionic charge for the first 18 elements.

4.	 ��Explain how ionic charge is related to the number of valence level electrons.

5.	 Describe and explain the pattern in first ionization energy for the first 18 elements.

6.	 Explain how ionization energy is related to electron configuration.

7.	 Describe and explain the pattern in electronegativity for the first 18 elements.

8.	 Explain how electronegativity is related to electron configuration.

9.	 Describe and explain the pattern in atomic radius for the first 18 elements.

10.	Explain this trend.

11.	Explain to Mendeleev, in 3 to 4 sentences, how and why the periodic table has changed.
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