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Activity Four
Designing a Game

The Periodic Table as a Board Game

For two or more players

Use the periodic table as a board game. Get a large copy of the periodic table you 
can lay on a table top. You could also make you own periodic table on a large piece of 
paper. You will also need a pair of dice and a mover for each person.

Rules:

1. Take turns rolling the dice.

2. Move one space on the periodic table for each count of the dice. For example, if 
the fi rst person rolls a six, they put their mover on the carbon square. 

3. If you roll a double, you get a free turn.

4. If you land on an inert gas, you loose a turn. (That is, you become inert.)

5. If you land on nickel, you get to move ahead fi ve spaces to arsenic.

6. If you land on silver, you get to move ahead ten spaces to lanthanum.

7. The fi rst person to land on gold wins. But you have to land exactly on gold. If you 
don’t roll the exact number, you have to try again next turn.

You can think of it this way—for every dot on the dice you get a proton in you nucleus. You 
don’t have to worry about getting neutrons. Neutrons are free, because there is no charge 
for neutrons. (No charge…get it?)
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Activity Six
The Octet Rule

Learn More about How Outer Electrons Form Bonds

Learn about the octet rule. Octet means a group of eight. The main idea is that eight 

outer electrons is a very stable number. Stable, for atoms, means about the same as 

inert. All the inert gases have eight outer electrons. 

Atoms that don’t have eight outer electrons can get eight by sharing electrons with 

other atoms or giving away or taking electrons. This is what happens when bonds form. 

Learn how to show these ideas with “electron dot structures.” These pictures show the 

symbol for the atom surrounded by its outer electrons. This is the electron dot structure 

of chlorine.

A chlorine molecule has two atoms of chlorine. This is the electron dot structure of a 

chlorine molecule.

See how both chlorines are now surrounded by eight electrons because they are 

sharing a pair. 

When you understand the octet rule, you can understand why molecules have certain 

fi xed numbers of each atom. It also helps to learn how to read and write chemical 

formulas. For example the chemical formula for a chlorine molecule is Cl2. The little 2 

means two atoms of chlorine in each molecule. The formula for water is H2O. So a water 

molecule has two atoms of hydrogen and one of oxygen. When you understand the 

octet rule and electron dot structures, you can understand other chemical formulas, 

like AlCl3, NH 3, and CCl4.
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Activity One
Writing a Short Essay

The History of the Atomic Model

Write a short report on the history of the atomic model.

Tell about the models in the order they were suggested:

1.  John Dalton’s model in 1803

2.  J. J. Thompson’s model in 1897

3.  Ernest Rutherford’s model in 1909

4.  Niels Bohr’s model in 1913

5.  Bohr’s model is a lot like the one we have been studying, but there is a newer one. It is 
the electron cloud model. It came from the work of several people around 1926.

Find out what you can about how each model showed the parts of an atom. The ways 
people showed the electrons are important. Find out what you can about the experiments 
these people did that led to their models. Tell why Thompson’s model was called the 
“plumb pudding model.”

The electron cloud model is the hardest to understand. Don’t expect to be able to tell 
everything about it. It shows the electrons as clouds of different shapes. This is because it is 
not possible to tell exactly where an electron is, not because they are really clouds.
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Activity Three
Collect samples of elements

Make a collection of as many pure elements as you can fi nd. Compounds containing 
the elements don’t count. Some of the easiest to get are listed below in order of 
atomic number.

Helium (He) (in a helium balloon)
Carbon (C) (as a lump of coal or charcoal)
Magnesium (Mg) 
Aluminum (Al)
Chromium (Cr)
Iron (Fe) 
Nickel (Ni)
Copper (Cu)
Zinc (Zn) (scraped from a galvanized nail)
Silver (Ag)
Iodine (I)
Tungsten (W) (from a light bulb)
Platinum (Pt)
Gold (Au)
Mercury (Hg)
Lead (Pb)

You might also be able to fi nd silicon (Si), sulfur (S), and calcium (Ca). 

Ask your teacher which would be poisonous or dangerous to touch.
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Activity Five
Molecular Models

We have studied atomic models, but we have not studied molecular models. Most kinds 

of molecular models show the bonds and the atoms but not the electrons, neutrons, and 

protons.

Look for some pictures of molecular models, and think about how you would make them 

with things you can fi nd. Your school may also have kit for making molecular models. The 

most common kind of molecular model is the stick and ball model. The balls are atoms and 

the sticks are bonds. This is a stick and ball model of a water molecule..

The small balls are hydrogen atoms, 

and the large ball is an oxygen atom. 

The sticks are bonds. Notice the balls 

are different sizes. Try to fi nd a list of 

atom sizes so you know what size balls 

to use. Molecular models show the siz-

es and shapes of molecules, but they 

don’t look exactly like molecules. The 

model below looks more like a real 

molecule.

You will have to learn a little about 

chemical formulas and molecule 

shapes to make your models. Try 

to make some simple molecules, 

like oxygen, methane, ammonia, 

and methanol. Some things you 

might try for model parts are tooth-

picks for bonds and marshmallows, 

grapes, or plastic foam balls for 

atoms.
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Activity Two
Make Models of Atoms of Elements 

Make models of several of the smaller atoms. Use whatever you can fi nd easily for the 
electrons, neutrons, and protons. You can use peas, plastic foam balls, old golf balls, fruit, or 
whatever you can get easily. You could even make models that could be eaten for lunch!

Make the neutrons and protons about the same size and different colors. Glue or fasten 
them together to form the nucleus. Use something smaller for the electrons. 

The easiest way would be to fasten the parts to a piece of cardboard. If you can hang 
them in the air, that could look be even better. Try hanging the nucleus and electrons from 
strings inside a cardboard box.
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Patterns In the Periodic Table

1. Circle      if the statement is TRUE or      if it is FALSE. 

T  F  a) The periodic table came before the atomic model.

T  F  b)  Each element in the periodic table has one more proton than the 
    element to its left.

T  F  c)  Only the most important elements are included in the periodic table.

T  F  d) The symbol “W” in the periodic table stands for water.

T  F  e)  “Inert” means the same as “reactive.”

T    F 

2. Draw a line from each word or words on the left to its meaning on the right.

 inert  a  an up-and-down row in the periodic table

 bonds b a material made of one kind of atom

 group c   connections between atoms in a molecule

 atomic number d  almost never forms compounds with other 
elements

 element e   equal to the number of protons in each atom of 
an element 
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Patterns In the Periodic Table

2. Put a check mark (ü) next to the answer that is most correct. 

 a) Lithium (Li) forms a compound most easily with

   A beryllium (Be)

   B fluorine (F)

   C  neon (Ne)

   D sodium (Na)

 b) Where are the most reactive elements in the periodic table?

   A far right row

   B top and bottom rows

   C lower left and lower right

   D upper left and upper right

 c) Which of these elements has properties most like those of sodium (Na)?

   A argon (Ar)

   B chlorine (Cl)

   C magnesium (Mg)

   D potassium (K)

Look at the periodic table to help you answer these questions. 

1. Number the elements from 1 to 5 in the order of most reactive (1) to least reactive (5). 

   a) silver (Ag)

   b) arsenic (As)

   c) fluorine (F)

   d) krypton (Kr)

   e) nitrogen (N) 

NAME: 
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You learned that the number of electrons increases from left to right in a row of the 
periodic table. The elements in group 18, at the far right, have a full set of outer electrons. 
These elements almost never form compounds with anything. We say these elements are 
inert. Since they are all gases, they are called the inert gases. 

Elements in group 17 are one electron short of a full outer set. They form compounds very 
easily. This means that they are very reactive. The elements in group 1 have just one outer 
electron, and they are also very reactive. 

You wouldn’t think that a metal would react with water. But sodium metal (Na) from group 
1 reacts with water very quickly.  In fact, flames appear when the two materials are put 
together! Elements in group 1 are most reactive with elements in group 17. Sodium reacts 
with the element chlorine (Cl) in group 17 to form sodium chloride. Sodium chloride is the 
scientific name for table salt.

Name an element with ONE outer electron. Name an 
element with TWO outer electrons. Use the periodic table 
to help you choose your answers.

STOP

Pictures of sodium reacting with water

Patterns In the Periodic Table
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Patterns In the Periodic Table

Extensions & Applications
 Find calcium (Ca), chlorine (Cl), and helium (He) in the periodic table. For each of 

these elements answer the questions below.

5. Calcium (Ca):
 a) Name the two elements with properties most like calcium. 

 b) How many electrons and protons does an atom of calcium have?

  c) Is calcium more reactive than potassium (K)? _________
 d) Is a calcium atom larger than a magnesium (Mg) atom? _________

6. Chlorine (Cl):
 a) Name the two elements with properties most like chlorine. 

 b) How many electrons and protons does an atom of chlorine have?
 

 c) Is chlorine more reactive than sulfur (S)? ________
 d) Is a chlorine atom larger than a bromine (Br) atom? ________

7. Helium (He):
 a) Name the two elements with properties most like helium.

 b) How many electrons and protons does an atom of helium have?

 c) Is helium more reactive than hydrogen (H)? ________
 d) Is a helium atom larger than a neon (Ne) atom? ________

3.  Explain why elements in the same group have many of the same chemical 
properties.

4.   Explain why atoms of elements in the bottom rows of the periodic table are 
larger than those in the top rows.
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Choose several elements and see how many interesting FACTS you can 
find out about them. 

Some things you might look for are:

l When the element was discovered

l Why its symbol doesn’t sound like its name

l What its name means—was it named after a person?

l Where on Earth it can be found

l What it is used for

l What unusual properties it has

For example, the metal element tungsten has the symbol W because “wolfram” is the 
German word for tungsten. Tungsten was discovered by Carl Scheele in 1783. Tungsten 
has the highest melting point of any metal. The glowing wire in the middle of a light 
bulb is made of tungsten.

You will find interesting facts about most of the elements. You might try one element 
each from groups 1, 17, and 18, and one or two of the metals in the middle of the 
periodic table.

The Lives of Elements

ReadinG PassaGeNAME: 
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Comprehension Quiz

SUBTOTAL:       /16

3

3

3

4

3

Answer each question in complete sentences.

Part B

1.  Use the word “particle” to explain what a pure material is.  Name the two kinds 
of particles.

 

 

  

2.  Use the words “atom” and “material” to explain what an element is.      

 

 

      

3.  Use the words “element” and “material” to explain what a compound is. 

 

 

  

4.   Tell how the elements in a “group” in the periodic table are arranged. Use the 
word “electrons” to explain why elements in a group have the same kind of 
properties. Where are the elements with the smallest atoms found in a group?

 

 

  

5. Where are the metals, nonmetals, and inert gases found in the periodic table?
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Find all of the words in the Word Search. Words are written horizontally, vertically, 
diagonally, and some are even written backwards. 

Word Search

ATOM INERT PERIODIC
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COMPOUND MOLECULE SYMBOLS

ELECTRON NUMBER NEUTRON

ELEMENT OUTER MODEL

GAS OXIDE

GROUP PARTICLE
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Possible answers:

One - hydrogen, 
lithium, sodium, 
potassium, rubidium, 
cesium, or francium, or 
their symbols

Two - beryllium, 
magnesium,calcium, 
strontium, barium, or 
radium or their symbols

1.

2.

group 

element 

bonds 

inert 

atomic number   e

  d

  c

  b

 a

a)

b)

c)

d)

e)

T

T

F

F

F

1.

2.

a)  4

b)  3

c)  1

d)  5

e)  2

a) 4 B

b) 4 D

c) 4 D

11

Elements in the same 
group have the same 
number of outer 
electrons. 
 
 
 

Atoms of elements in 
the bottom have more 
electrons (or electrons 
are farther from the 
nucleus). Answers will 
vary.

a) magnesium, strontium

b) 20 electrons, 20 protons

c) No

d) Yes

a) fluorine, bromine

b) 17 electrons, 17 protons

c) Yes

d) No

a) neon, argon

b) 2 electrons, 2 protons

c) No

d) No

3.

4.

5.

6.

7.

 

10N  
10P  

 

12N  
11P  

 

10N  
9P  

Fluorine:

Neon:

Sodium:

10N
9P

10N
10P

12N
11P

12
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Patterns In the Periodic Table

2. Put a check mark (ü) next to the answer that is most correct. 

 a) Lithium (Li) forms a compound most easily with

   A beryllium (Be)

   B fluorine (F)

   C  neon (Ne)

   D sodium (Na)

 b) Where are the most reactive elements in the periodic table?

   A far right row

   B top and bottom rows

   C lower left and lower right

   D upper left and upper right

 c) Which of these elements has properties most like those of sodium (Na)?

   A argon (Ar)

   B chlorine (Cl)

   C magnesium (Mg)

   D potassium (K)

Look at the periodic table to help you answer these questions. 

1. Number the elements from 1 to 5 in the order of most reactive (1) to least reactive (5). 

   a) silver (Ag)

   b) arsenic (As)

   c) fluorine (F)

   d) krypton (Kr)

   e) nitrogen (N) 

EASY MARKING ANSWER KEY




