LESSON
||| Periodic Table Battleship

Grade Levels: 5-8
Duration: 50 min

Students identify elements of the periodic table by their atomic symbol and their
position in the table in this fun activity based on the classic game of Battleship.
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Outline Grade Levels: 5-8
. . Duration: 50 min
Frame the Activity 15 min total
Activate Prior Knowledge 10 min Concepts/Skills
Atomic mass, atomic symbol, atomic number,
Playing the Game 35 min total elements, periodic table organization.
Introduce the Rules of the game 5 min . c
Objectives
Game Play 25 min Students will:
Debrief 5 min - Identify elements of the periodic table based on

their atomic number and symbol.

. + Define the difference between a period and
Lab Connection: group on the periodic table.
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Periodic Table Battleship

Materials and Preparation

For the classroom: Each student will need:

o 1 copy of Rules for Periodic

o Tape or staplers
o Large periodic table poster @ § Table Battleshi

or projected digital version. o 1 manilla folder

Periodic Table of the Elements . O 2 Periodic Table Game Boards

S If planning to play the game more than once,
we recommend laminating the worksheets
prior to game assembly.

o 2 different colored markers _.M
I

Preparation:

1. Build the game boards for game play. If time permits, students can build | perdcTabeothegemens
their own boards in class or for homework. gy lakn e

« Tape or staple one worksheet to the inside of each flap of the manilla
folder. Both worksheets should be facing upright when the folder is open
horizontally.
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Background Information

Used across many science disciplines all around the world, the ~ Atomic Number —» ' 1
periodic table of elements is a graphical representation of all

) ] . <— Symbol
known chemical elements. Elements are arranged by increasing
atomic number, or number of protons within the nucleus of one Name —» = Hydrogen
atom of each element. ULt <— Atomic Weight
In addition to being organized by atomic number, the periodic table PERIOD GROUP

is also organized into rows and columns. Rows on the periodic Periodic Table of the Elements
table are called periods. Elements in the same period have the i
same number of atomic orbitals. Columns on the periodic table are
called groups. Elements in the same group have the same number
of valence electrons.
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Periodic Table Battleship

Atomic Orbitals
Each atom contains protons and neutrons, found in the nucleus of the atom. PROTON
Surrounding the nucleus are electrons, which can be found within different NEUTRON
energy levels or atomic orbitals.

ELECTRON
The number of atomic orbitals is dependent on the number of electrons in NUCLEUS

an atom. Each orbital can also only hold a certain number of electrons. )

Orbital Electron Capacity
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Periods: Elements in the same period or row all have the same number of atomic orbitals. The elements below are all in
Period 2 as they all have two atomic orbitals.

Valence Electrons

For many atoms, their outermost orbital will not be completely full. When orbitals are left unfilled, the remaining
electrons in the orbital are available to either share with or bond to other atoms. These remaining electrons are called
valence electrons. Let’s look at Carbon for example:

Carbon’s atomic number is 6 — it has 6 protons in its nucleus and 6 electrons in the outer
orbitals.

The first orbital holds 2 electrons.

The remaining 4 electrons are in the second orbital. These are the valence electrons and are
available to bond with other atoms.
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Periodic Table Battleship

Groups: Elements in the same group or column have the same number of valence electrons. This gives elements in the
same group similar chemical reactivity properties. The elements below are all in Group | as they each have one valence
electron.

7 (o)
J __J
Lithium: Group [;
1 valence electron

Sodium: Group [;
1 valence electron

Potassium: Group [;
1 valence electron

Knowing how the periodic table is organized has been and continues to be essential to understanding how elements
interact and react with one another and has even led to the discovery of previously unknown elements. In this lesson,
students will become more familiar with this organization through a twist on a classic game.

C]:D Frame the Activity

Activate Prior Knowledge (70 min)

1. Lead a discussion to help students activate prior knowledge about the

periodic table. .
Lab Connection
« What can you tell me about how the periodic table is organized?

« What information does the periodic table give us about each element? If you took the Chemicals of

2. As students share their knowledge of the periodic table, highlight Innovation lab at The Tech, this is a
their points using a large periodic table. Use the information from the great time to have students recall
Background Information to fill in the gaps of your students’ knowledge. their experience in the lab!

For example:
- Elements are arranged in order of increasing size (atomic number). thetech.org/sciencelabs

+ Elements have an atomic symbol, atomic number, and atomic mass.
« Rows on the periodic table are called periods; columns are called groups.
3. Introduce the game:

“Today we will be putting our periodic table knowledge to the test with a friendly game of Periodic Table
Battleship! You will be creating a fleet of ships from the elements on your periodic table and see if you can sink
your opponent's ships first!”
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Periodic Table Battleship

Playing the Game

Introduce the Rules of the Game (5 min)

1. Review the Rules for Periodic Table Battleship with students. Remind them that it is similar to the classic game of
Battleship.

2. Once students understand the rules, place them in pairs and pass out the Periodic Table Gameboards and markers.

Game Play (25 min)
1. Have students play for approximately 20-25 minutes or until everyone has completed at least one game round.

2. While playing, remind students to use their new periodic table vocabulary to ask their opponent questions about
their ships' positions.

:‘O": Try incorporating other periodic table vocabulary during game play! Students can ask for a specific atomic
symbol, atomic number, or even atomic mass.

Debrief (5 min)

1. Bring the class back together and have pairs discuss how their game went.
« Were there any strategies used to correctly guess ship placements?
« What did elements in horizontally placed ships have in common?

« What did elements in vertically placed ships have in common?
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Periodic Table Battleship

Appendix

Next Generation Science Standards

Framework

D ription
Element escriptio

Grades

Structure and Properties of Matter

Matter of any type can be subdivided into particles that are too small to see, but even

then the matter still exists and can be detected by other means. A model showing that
gasses are made from matter particles that are too small to see and are moving freely

around in space can explain many observations, including the inflation and shape of a
balloon and the effects of air on larger particles or objects.

Grade 5 DCI - PS1.A

Structure and Properties of Matter
Grades 6-8 | DCIPS1.A Each pure substance has characteristic physical and chemical properties (for any bulk
quantity under given conditions) that can be used to identify it.

Vocabulary

« Atomic symbol: A one or two -letter abbreviation for an element. The same atomic symbol is used in all languages.
« Atomic mass: The average mass of an element; the amount of protons plus neutrons

« Atomic orbital: Also called a shell or energy level. The area surrounding the center of an atom where electrons are
found. Each orbital can hold a certain number of electrons.

+ Group: Columns on the periodic table. Elements in the same group have the same number of valence electrons and
have similar chemical properties.

+ Period: Rows on the periodic table. Elements in the same row have the same number of atomic orbitals.

- Valence electron: Electrons in an atom’s outermost orbital that are available to bond with other atoms.
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Periodic Table Battleship

Rules of the Game We suggest the following numbers and sizes of ships for gameplay:
One ship 2 elements in length

One ship 3 elements in length
Two ships 4 elements in length
One ship 5 elements in length

o Pick where you want to put your “ships” using the

lower periodic table board. Then circle or outline

your ships using one color of marker or pen.

+ Ships can only be positioned vertically or
horizontally on the board - no diagonal ships.

Periodic Table of the Elements

9 Once ships are selected, you and your opponent Is there a ship Does your ship Does your ship
take turns asking possible positions for their ships. in Period 4, include the include the atomic
« You should ask in the form of Period #, Group # or Group 5? symbol Au? number 127

by asking for an atomic symbol or number.

9 Mark off when you hit or miss your opponent’s ships
on the top periodic table.
+ You can choose your own marks for hit or miss.

Periodic Table of the Elements

Hit!

Miss!

L]
a1

G If your ship is hit, you should write an X over the
element that your opponent has called.

[ [ [or [d [Pm[Sm[Eu [d'Tb [By [Ho[ er [Tm[ ¥b 'Ly
£ " e Pu[am| Bk [cf [&s [Fm a[No L |

m

Periodic Table of the Elements

. '» P

6 Continue until one partner has sunk all of the
elemental ships.

You sunk
my
Nitrogen!
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Periodic Table of the Elements
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