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Background

atoms of each element gain or lose electrons to achieve a stable octet of electrons. The exceptions 
to this trend include hydrogen and helium, which will achieve a duet. 

All periodic trends can be explained by three simple concepts: attraction of the nucleus for the 
valence electrons (opposite charges attract), the repulsion the electrons have for each other (like 
charges repel), and the concept of energy levels within the atom (that the valence electrons move 
further from the nucleus as energy levels are added). 

When comparing different periodic trends, you will find that some exhibit a positive correlation. 
When one value increases, the other value increases.  Different periodic trends may also exhibit a 
negative correlation. When one value increases, the other value decreases. Regardless of the type 
of correlation, periodic trends are related to each other and can be explained by using the three 
concepts listed above.

Periodic trends are the patterns observed in elemental properties across a 
row or down a column on the periodic table. Scientists observed some of 
these trends when they were first constructing the periodic table. The table 
helped other scientists, such as Dmitri Mendeleev, group certain elements 
together and observe their periodicity. Later discoveries found that the 
characteristic properties of elemental families can be attributed to the valence 
electrons in the outermost electron shell of each element. Having the same 
number of valence electrons means having similar chemical properties as the
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Part I: It’s Just a Trend

When you examine the size of each atom across the periodic table, one trend you will notice is that 
the atomic radius gets smaller moving from left to right within a period. With each increase in 
atomic number, a proton is added to the nucleus of the atom. This increase in the positive charge 
of the nucleus causes the surrounding electrons to draw closer into the nucleus. This is why each 
atom is smaller moving across a row in the periodic table. As new electron shells are added to the 
atom, the inner shells “shield” the valence electrons in the outer shells (known as the shielding 
effect) from the positive pull of the nucleus. This explains why the atomic radius increases as you 
go down a group. When you move to a new period in the periodic table, the pattern repeats again 
as you move from left to right. The graph above shows the atomic radius for periods 2, 3, and 4. 
Notice how the pattern repeats.

You can observe another trend in the radius of positive and negative ions. The trend is observed 
for the positive ions first (cations), largest to smallest, followed by the negative ions (anions), 
largest to smallest, on the same row of the periodic table. Look at the images in the Student 
Reference Sheet comparing ionic and atomic radii. What patterns do you see?

The periodic table shows two other key trends: ionization energy (the amount of energy needed to 
remove an electron from an atom) and electronegativity (a measure of the ability of an atom to 
attract electrons in a chemical bond). These trends help predict an element’s behavior and its 
ability to react to form strong chemical bonds. The trends for both of these properties increase 
across a row and decrease down a column. These four trends are important predictors of chemical 
behavior.
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Part II: Putting It All Together

In this Explore activity, you will be given 20 specific elements to investigate to create three graphs 
to help you analyze patterns. First, you will graph the atomic radii, ionic radii, and first ionization 
energies in relation to the elements’ atomic numbers. Then you will analyze your graphs and the 
information given on the Student Reference Sheets to determine periodic trends.

Procedure:
1. For your first two graphs, the x-axis should contain the atomic numbers of the 20 elements that 

you will be investigating. Make sure the numbers are in numerical order. The y-axis should 
represent the radii, in picometers (pm), of the atoms and ions you will be investigating. Check 
the largest radius and plan your axis accordingly. 

2. On your first sheet of graph paper, plot the atomic radii in blue pencil and label each dot with 
the correct elemental symbol. When you have plotted all the elements, connect the dots as best 
you can in order of increasing atomic number. Make sure to include a title for your graph, and 
label the x-axis and the y-axis.

3. On a second sheet of graph paper, create a similar graph for ionic radii in red pencil and label 
each dot with the correct elemental symbol. When you have plotted all the elements, connect 
the dots as best you can in order of increasing atomic number. Make sure to include a title for 
your graph, and label the x-axis and the y-axis.

4. On a third sheet of graph paper, create a graph for the ionization energy of the same 20 
elements. The x-axis will include the atomic number of the element, and the y-axis will include 
the ionization energy values. Plan your axes accordingly. Label each dot with the correct 
elemental symbol and connect the dots as best you can in order of increasing atomic number. 
Make sure to include a title for your graph, and label the x-axis and the y-axis.
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