SPIRIT 2.0 Lesson:

 “CEENBot Soccer” (Element Information Polygons)
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Topic: Elements, emphasis on general properties, history, and uses.

Grade Level: Middle

Outline of Lesson 

Content (what is taught): 
· Element general properties.

· Element history.

· Element uses.


Context (how it is taught):
· Students research and collect data on elements in the Periodic Table.
· Students create a 20-sided polygon – “soccer ball” (element information polygon) for a CEENBot soccer game.
Activity Description:

In this lesson, students research general properties, history, and uses of a chosen element of the periodic table. General properties, history, and uses of a chosen element will be researched through an assigned periodic table database (i.e., textbook, reference book, software, and/or online). In addition, students create and present brief multimedia presentation of their chosen element and researched information. 

Standards: 

Science



Math




Technology

A1, A2, B1, F2, G1, G3

A1, C1, D1



B2, C2

Materials List: 

Periodic Table
Periodic Table database

Word processing or Publishing software
Engineering notebook

Construction paper, assorted colors
Scissors

Glue
Stapler

ASKING Questions (CEENBot Soccer)

Summary: Students learn that elements are the foundation of all products.

Outline:

· Present the CEENBot(s).

· Facilitate an evaluation of the CEENBot(s) components.

Activity: 

The teacher will present the CEENBot(s) to the class. Students will observe and hypothesize the composition of CEENBot components. 

	Questions
	Possible Answers

	· What elements are used to make the tires?
	Various. The rubber tires do contain carbon, oxygen, and hydrogen.

	· What elements are used to make the wires?
	Various. The wires do contain copper.

	· What physical and/or chemical properties are beneficial for an element used to make wire?
	Various. Ductility, density, conductivity (thermal and electrical), and reactivity.

	· What elements are used to make the microprocessors?
	Various. The microprocessors do contain silicon, copper. 

	· What elements are used to make the chassis?
	Various. The chassis does contain aluminum.

	· What physical and/or chemical properties are beneficial for an element used to make a chassis?
	Various. Malleability, density, and reactivity.

	· What elements are used to make the LED lights?
	Various. The LED lights do contain phosphor, aluminum, and carbon.

	· What elements are used to make the resistors?
	Various. The resistors do contain tungsten and oxygen.

	· What physical and/or chemical properties are beneficial for an element used to make resistors?
	Various. Conductivity (thermal and electrical), and reactivity.
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EXPLORING Concepts (CEENBot Soccer)
Summary: Students explore the general properties, history, and uses of elements in the Periodic Table.    

Outline:

· Students research and collect data on elements in the Periodic Table.

· Students will identify the relationship between elements and their respective element symbols.

Activity: 

Students randomly select elements to research from a container (elements individually listed on strips of paper). Students will research their respective element using a periodic table database (i.e., textbook, reference book, software, and/or online).

Element General Properties, History, and Uses List (abridged)
Symbol of element 



Color 

Atomic number 



Where element is found 

Atomic mass 




Group/family name 

Origin of name 



Period 

Name of discoverer 



Number of protons 

Common uses 




Number of neutrons 

Melting point 




Number of electrons

Boiling point 




Number of energy levels

Classification 




Stable isotope(s)

To provide formative assessments as students are exploring the general properties, history, and uses of elements in the Periodic Table ask yourself or your students these questions:

1. Did students observe the connection between element names and their respective element symbols?

2. Did students compare temperature ranges of elements melting and boiling points?

3. Did students predict the model of their element, given the number of electrons?

4. Did students make a connection between the element’s number of isotopes and each isotope’s number of neutrons?

INSTRUCTING Concepts (CEENBot Soccer)
Elements (Physical and Chemical Properties)
At the time of this writing there are 118 elements that are accepted as being discovered.  The first 92 elements are naturally occurring.  The rest are called "transuranic" elements and are synthesized in experiments where elements with heavy nuclei are forced to interact with each other.  The known elements fit into five categories the members of which share similar chemical properties.  The categories are: 1) metals, 2) Semi-conductors, 3) non-metals, 4) inert gases, and 5) lanthanides and actinides.
Metals
Metals are good conductors of heat and electricity and will produce a sonorous sound when struck.  As a group they have high melting and boiling points.  They are opaque and reflect light.  One of the most important properties is their malleability and ductility, which allows then to be work cold, turned into sheets or made into wires.  Their chemical properties are related to their atoms ability to lose one or more electron, which allows them to form positive ions or cations. 
Semi-conductors
A semiconductor has the ability to conduct electricity between a conductor (metal) and an insulator.  The relative conductivity of a semiconductor can be changed by the influence of an external electric field.  Many modern electronic devises use semiconductors as integral pieces of their components.  Transistors, diodes, integrated circuits are all made from semiconductors.  Solar panels are large semiconductors that convert light directly into electricity.  Metal conductors carry current by flow of electrons.  In semiconductors can carry charge by flow of electrons or by positively charged holes in the electron makeup of the semiconductor.
Non-metals
Non-metals cannot conduct electricity or heat well.  They tend to be very brittle and cannot be worked into sheets or wires.  Non-metals can exist as a gas or solid at room temperature as opposed to metals, which are solid at room temperature.  They do not have a metallic luster and do not reflect light

The definition for non-metals is loosely defined.  They will have lower densities, melting and boiling points than metals and have a high electronegativity.
Inert gases
Inert gases are almost completely nonreactive because their outer electron shell is complete.  Their lack of reactivity is because they have a low tendency to gain or lose electrons.  Inert gasses have low boiling points and are all gases at room temperature.  Although inert gases have a very low reactivity, they can react with each other to form compounds more easily.
Lanthanides and actinides
Lanthanides and actinides are a subset of the rare earth elements and tend to be more like metals that nonmetals.  Often they are silver or silvery-white or grey.  They have high luster but tarnish readily in air as they oxidize easily. Lanthanides and actinides conduct electricity very will and are extremely difficult to distinguish from each other.  The naturally occurring lanthanides and actinides occur together in minerals and ores.
ORGANIZING Learning  (CEENBot Soccer)
Summary: Students use a data table to record the general properties of elements used to create their “vanity” license plates.

Outline:

· Collect elements’ general properties, history, and uses information.

Activity:
Students randomly select elements to research from a container (elements individually listed on strips of paper). Students will complete the “Element Information Polygon Project” worksheet (see attached “Element Information Polygon Project” worksheet). Students will research their respective element using a periodic table database (i.e., textbook, reference book, software, and/or online). Finally, students will then construct an “Element Information Polygon” (see “Element Information Polygon Project” worksheet)

Student Worksheet: PolygonsWS.doc
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UNDERSTANDING Learning (CEENBot Soccer)
Summary: Students present a multimedia presentation of their selected element.

Outline:

· Formative assessment of element general properties, history, and uses.

· Summative assessment of knowledge of a particular element’s general properties, history, and uses.

Activity:

Formative Assessment

As students are engaged in learning activities ask yourself or your students these types of questions:

1. Can students explain how isotopes are formed?

2. Can students define atomic mass?

3. Can students explain the significance of an element’s outermost energy level?

Summative Assessment

Students will present a multimedia presentation of their selected element. Presentations must include:

· Element Information Polygon

· General properties facts page(s) – physical and chemical properties

· Information on the element’s discovery – person(s), date, location, and other important facts

· Illustrations and/or photographs of element uses
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