
Exploring the Periodic Table 
 

By the end of the nineteenth century, most scientists 
agreed on the existence of atoms and, thanks to the work of a 
physicist named J. J. Thomson, knew that these structures 
contained particles called electrons. Thomson proposed that the 
atom is a sphere filled with positively charged matter that 
contains negatively charged electrons embedded in it like plums 
in a pudding, he was not correct on this model but it was a start! 

With more data, today's "nuclear model" of the atom, 
first proposed by physicist Ernest Rutherford, is very different 
from Thomson's model. In it, the nucleus, which carries all of the 
positive charge and 99.9 percent of the atom's mass, is at the 
center of the atom. Orbiting at a distance of up to 100,000 times 
the diameter of the nucleus are the electrons. These tiny particles 
are anything but inconsequential, however. We now know that 
their arrangement and behavior is responsible for each element's 
unique set of chemical characteristics. 

At first glance, the periodic table--that chart that appears 
on the walls of science classrooms everywhere--appears to be an 
oddly shaped collection of chemical information about the 
elements. A closer look, however, reveals the source of the table's 
name: The elements are arranged "periodically;" that is, 
according to properties that repeat in regular, predictable patterns. 
This periodic arrangement of the elements makes the table very 
useful, in that if you know the location of an element in the table, 
you can predict its properties. 

The more than 100 elements that make up the periodic 
table are organized in a series of 18 columns and 7 rows. Each 
column is called a group, or family. Each row is called a period. 
Elements in the same group have similar physical characteristics. 
For example, all of the elements in group 1 (at the far left) react 
easily with other elements. Unlike the elements in a group, 
however, the elements in a period do not share properties. Rather, 
the properties of the elements change as you move from left to 
right across the row. But to understand why the table is organized 
as it is, it's helpful to understand the structure of atoms. 

An atom is the smallest particle of an element. An atom 
of any given element is made up of a certain number of protons, 
an equal number of electrons, and approximately the same 
number of neutrons. (The exception is hydrogen, which can have 
zero neutrons.) Protons and neutrons form the nucleus of an atom, 
and electrons swarm around the nucleus. This swarming isn't 
completely haphazard, though. Electrons inhabit various energy 
levels, or shells. The electron configuration shown in the periodic 
table indicates how many electrons are found in each shell, from 
innermost to outermost. For example, the electron configuration 
for calcium is 2,8,8,2. 

Electron configuration depends upon the energy state 
and magnetic spin of each electron, and these qualities. The first 
shell, can hold no more than two electrons. The second shell can 

1. What do all atoms contain? 
 
 
 
  

2. Where is most of an atom's mass located? 
 
 
 
3. Why are tiny electrons so important? 
 
 
 
 
4. What does being arranged “periodically” 

mean? 
 
 
 
 
 
5. Why is this useful? 
 
 
 
 
 
6. What is each column called? 
 
 
 
7. What is each row called? 
 
 
 
8. What is similar about each group but not 

each row? 
 
 
 
 
 
9. What is every atom made of and what are 

the proportions of each? 
 
 
 
 
 
 
10. How are electrons configured? 
 
 
 
 
 



hold no more than eight electrons. The first shells fill first, and if 
full, additional electrons are found in the next higher shell--which 
is generally in the adjacent outer shell. Sometimes, the shells can 
fill out of order because of varying energy states. This explains 
why, for example, the electron configuration for calcium can be 
2,8,8,2 even though the third shell can hold up to 18 electrons. 

Elements are arranged in the periodic table according to 
atomic number, from left to right, top to bottom. The atomic 
number of an element is equal to the number of protons found in 
an atom of that element. For example, an atom of carbon has 6 
protons in its nucleus; its atomic number is 6. The elements are 
also arranged according to atomic mass. The mass of a single 
proton is equal to 1, while the mass of a neutron is very close to 
1. An atom's atomic mass, then, is close in number to the sum of 
its protons and neutrons. An atom of carbon, with 6 protons and, 
on average, 6 neutrons in its nucleus, has an atomic mass of 
12.0107. With the lighter elements, the atomic mass is about 
double the element's atomic number. As you move up to the 
heavier elements, the number of neutrons relative to protons 
increases, causing the mass to be increasingly more than double 
the atomic number. 

When Dmitri Mendeleyev first devised the modern 
periodic table in 1869, he organized it such that elements with 
similar characteristics fell into the same columns. Doing so 
naturally created rows within the table. What scientists later 
found out was that these rows represented something very 
significant. They discovered that the elements in each successive 
row contained an additional electron shell. For example, the 
atoms of hydrogen and helium in the first row each had one 
electron shell; atoms of elements listed in the second row had two 
electron shells, and so on to elements in the final row, whose 
atoms each have seven shells. 

From this, scientists learned what caused elements to 
have different characteristics. Each element's physical 
characteristics are determined, in large part, by the number of 
electrons in the outermost shell of its atoms. As with the number 
of protons, the number of electrons increases by one as you move 
across the table from left to right, top to bottom. Atoms of 
elements in the left-hand column have one electron in their outer 
shell, while atoms of elements in the right-hand column have 
eight electrons in their outer shell. How does this determine an 
element's characteristics? Single electrons in an outer shell can 
easily be taken away from the atom with the application of very 
little energy. This makes atoms of elements in the left-hand 
column very reactive (and good conductors of heat and 
electricity). It is very difficult, on the other hand, to add or 
remove electrons from an atom that has eight electrons in its outer 
shell. The atoms of these elements, found in the column to the far 
right, are non-reactive. 

 
11. How are elements arranged? 
 
 
 
 
 
12. What is atomic number vs. atomic mass? 

Use carbon as your example. 
 
 
 
 
 
  
13. What did scientists discover about the 

rows of the periodic table? 
 
 
 
 
 
14. What determines an element's physical 

characteristics? 
 
 
 
 
 
15. How does moving from left to right/top to 

bottom affect the number of electrons in 
the outer shell? 

 
 
 
 
 
 
16. How does the number of electrons 

determine an element's characteristics? 
 
 
 
 
 
 

17. What is a major difference between 
having 1 electron vs. 8 in the outer 
shell? 

 
 
 
 
 
 

  
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Part II: Exploring the Periodic Table 

1. Go to the following website http://tinyurl.com/k4r7l38 
2. Click launch 
3. Click on the “interactive” table tab 
4. On the following page, shade in each group on the periodic table like the interactive table and make a 

legend with each group name.  
5. In data table 1 (on the page after the periodic table) find the element(s) from each of the following 

groups and fill in the information. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://tinyurl.com/k4r7l38


 



Data Table 1 

Group Element Info Group Element Info 

Alkali 
Metals 

Lithium (Li) 
Atomic Number: ___________ 
Atomic Mass: _____________ 
Protons: __________________ 
Neutrons: _________________ 

Draw Configuration:  
 
 
 

 
 

Electron Configuration:______________ 

Non- 
Metals 

Nitrogen (N) 
Atomic Number: ___________ 
Atomic Mass: _____________ 
Protons: __________________ 
Neutrons: _________________ 

Draw Configuration:  
 
 
 
 
 

Electron Configuration:_______________ 

Trans- 
ition 
Metals 

Copper (Cu) 
Atomic Number: ___________ 
Atomic Mass: _____________ 
Protons: __________________ 
Neutrons: _________________ 

Electron Configuration:______________ 

Other 
Metals 

Tin (Sn) 
Atomic Number: ___________ 
Atomic Mass: _____________ 
Protons: __________________ 
Neutrons: _________________ 

Electron Configuration: _______________ 

Metal- 
loids 

Silicon(Li) 
Atomic Number: ___________ 
Atomic Mass: _____________ 
Protons: __________________ 
Neutrons: _________________ 

Electron Configuration:______________ 

Alkaline 
Earth 

Metals 
 

Barium (Ba) 
Atomic Number: ___________ 
Atomic Mass: _____________ 
Protons: __________________ 
Neutrons: _________________ 

Electron Configuration: _______________ 

Halo- 
gens 

Chlorine (Cl) 
Atomic Number: ___________ 
Atomic Mass: _____________ 
Protons: __________________ 
Neutrons: _________________ 

Draw Configuration:  
 
 
 
 
 
 

Electron Configuration:______________ 

Noble 
Gases 

Neon (Ne) 
Atomic Number: ___________ 
Atomic Mass: _____________ 
Protons: __________________ 
Neutrons: _________________ 

Draw Configuration:  
 
 
 
 
 
 

Electron Configuration:_______________ 

Rare 
Earth 
Ele- 
ments 

Berkelium (Bk) 
Atomic Number: ___________ 
Atomic Mass: _____________ 
Protons: __________________ 
Neutrons: _________________ 

Electron Configuration: _____________ 

  

 
Part III: Exploring the Periodic Table 



1. On the same page as part II, click on the “mystery elements” tab. 
2. Click on each question mark and read the information about the mystery element and fill in data table 2 

 
Data Table 2 

Clue Element What was important in figuring it out? 

Atomic Number: 2   
 

Atomic Number: 3   
 

Atomic Number: 9   
 

Atomic Mass: 12.01   
 

Atomic Mass: 26.98   
 

Atomic Mass: 65.409   
 

Electron Configuration: 2,6   
 

Electron Configuration: 2,8,8   
 

Electron Configuration: 2,8,8,2   
 

Physical Characteristic: explodes when 
mixed with water; atomic mass: 22.99 

  

Physical Characteristic: Heaviest of the 
inert elements 

  

Physical Characteristic: Does not 
conduct heat well and is about twice as 
heavy as oxygen 

  

 
 
 
 
Adapted from: 
http://www.pbslearningmedia.org/resource/phy03.sci.phys.matter.lp_pertable/the-periodic-table-of-the-elements/  

http://www.pbslearningmedia.org/resource/phy03.sci.phys.matter.lp_pertable/the-periodic-table-of-the-elements/

