Laying it out it elemental, period.

Concept: The periodic table is arranged in groups and periods by atomic number, the # of electron shells and the # of valence electrons.
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List of Materials Needed:

Note: Each material is listed in the amount needed per two-person student group.

· Set of 18 element cards

· Scissors

Activity Time Frame:

This activity will take approximately 2 hrs of class time.

Environmental Setting:

This activity can be performed in any classroom environment.

PASS Standards-Physical Science:

Science Processes and Inquiry:
· 2.1. Using observable properties, place an object or event into a classification system.

· 2.2. Identify the properties by which a classification system is based.

Content Standards:

· 1.2. An element is composed of a single type of atoms.  When elements are listed in order according to the number of protons (called the atomic number), repeating patterns of physical and chemical properties identify families of elements with similar properties.

Lesson Objectives:
· The students will determine the number of protons, electrons and neutrons in each of the first 18 elements.

· The students will write the electron configuration for each of the first 18 elements.

· The students will arrange the first 18 elements in a meaningful manner based on listed criteria.

· The students will apply the lesson material to answer questions.

Vocabulary Terms:

Atomic number: the number of protons found in the nucleus of an atom

Atomic weight: the mass of an atom

Electron: a subatomic particle with an electric charge of one negative fundamental unit 

Element: a type of atom distinguished by its atomic number

Group: a vertical column of the periodic table

Neutron: a subatomic particle with no net electric charge

Period: a horizontal row of the periodic table

Proton: a subatomic particle with an electric charge of one positive fundamental unit
Background Knowledge:


The periodic table of elements is arranged in groups (columns) and periods (rows) by atomic number, the number of valence electrons and the number of electron shells.  The atomic numbers of elements increases from the top left to the bottom right.  Elements in the same period have the same number of electron shells.  Elements in the same group have the same number of valence electrons.


The atomic number is the number of protons for a given element.  For example, neon has 10 protons.  For a neutrally charged element, the number of electrons (negative charge) must be equal to the number of protons (positive charge).  Thus, neon has 10 electrons.  The number of neutrons is calculated using the atomic weight and the atomic number.  The number of neutrons is the difference between the atomic weight and the atomic number.  Thus, for neon, the average number of neutrons is 20.18 – 10 = 10.18 neutrons.  There are three isotopes of neon.  Neon can have 10, 11 or 12 neutrons.  But, it is most common with 10 neutrons.


Generally, electrons fill orbitals in the following order: 1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, etc.  The s orbital at each level is filled with 2 electrons.  The 3 p orbitals for each level can each hold 2 electrons, for a total of 6 electrons.  There are 5 d orbitals, resulting in locations for 10 electrons.

Additional Resources:

Wikipedia.org – look up periodic table and navigate from there

A physical science book

Activity Procedures:

Day 1:

· Groups are determined

· Students complete Exploration activities

Day 2:

· Students complete Concept Development and Concept Application

Engineering Application:

Unfortunately, no direct engineering application has been included with this lesson.

Technology Component:

Students may use calculators for some relatively simple arithmetic.  However, no other technology is necessary for completion of this lesson.

Assessment Tools:

The questions within the lesson can be used for assessment.  No additional assessment has been developed.
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