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Lesson Summary: In this activity, students will perform a variety of lab experiments to explore some of the physical and chemical properties of different elements.  Students will also determine which tested elements are metals, which are non-metals, and which are metalloids based on the results of their experiments.  


Subject: 

Science: Physical Science
Grade Level: 

· Target Grade: 8  

· Upper Bound: 8

· Lower Bound: 6

Time Required: One class period.

Materials:

· labeled vials with caps filled with the following (seven per group)
· iron fillings

· sulfur rolls

· mossy zinc

· graphite (replacement lead for mechanical pencils works well)

· silicon

· mossy tin

· carbon (charcoal)

· one dropper bottle (per group)
· 6M hydrochloric acid
· one rubber mallet (per group)
· 8 note cards (3.5 x 5) (per group)
· a conductivity apparatus (9-volt battery, small appliance light bulb, and 3 pieces of insulated copper wire – see Background and Concepts below)
· one test tube holder (per group)
· seven test tubes (per group)
· safety goggles (one per student)
· Properties of Metals Worksheet
· Properties of Metals Handout
Lesson Plan: 
· Before beginning this activity, make sure students realize that there is a distinction between metals, non-metals, and metalloids (which have properties of both metals and non-metals).  Students should also be familiar with the concepts of malleability, luster, and conductivity, and should know that acids will react with metals but not non-metals.  
· The importance of safety should also be stressed before beginning this activity.  Students are to wear safety goggles at all times and report any spilled materials or broken glass to the teacher immediately.  
· Students will work in groups of 3 for this activity.  Each group should receive seven vials.  Before class begins, label and fill the vials accordingly:

· Vial 1 – iron fillings

· Vial 2 – sulfur 

· Vial 3 – mossy zinc

· Vial 4 – graphite

· Vial 5 – silicon

· Vial 6 – mossy tin

· Vial 7 – carbon 

· Fill each dropper bottle with the 6M solution of hydrochloric acid.  Be sure to label the bottles.  
· At each lab station, place a rubber mallet, 8 note cards, a set of vials containing samples 1-7, a dropper bottle of 6M hydrochloric acid, a test tube holder, 7 test tubes, and a conductivity apparatus.  
· Divide the students into groups and distribute the Properties of Metals Worksheet to each student and the Properties of Metals Handout to each group.  Emphasize that even though they are working in groups, each student needs to fill out their own worksheet with their own observations.  
· Students may then begin examining the physical properties of each material.  To do this, students should place a note card on the lab table and shake out a pea sized sample of the material in vial 1 onto the card.  At this time, students can examine the color and luster of the material and record their observations on their worksheet.  Students should consult the Properties of Metals Handout for help with describing their observations.  This handout defines some words that describe the physical and chemical properties of elements.   

· In order to examine the malleability of each material, place an additional note card over the sample already on the table and carefully crush the sample with a rubber mallet or the bottom of a beaker.  Uncover the sample and record observations on the Properties of Metals Worksheet, again consulting the Properties of Metals Handout.  After this sample has been observed, place it in an empty test tube to use later.  
· Next, the conductivity of each sample may be examined using the conductivity apparatus.  Have one student from the group come up to the conductivity apparatus and test the conductivity by placing the ends of the wires in the sample vile, while making sure not to touch the wires together.  If the sample is a conductor, the light bulb will illuminate.  To save time (since there is only one conductivity apparatus), you could have each group test the conductivity of one of the samples and share their results with the rest of the class. 

· To test the reactivity of the sample, students are to obtain the test tube that was filled with the material from the malleability test and add 10 to 20 drops of 6M Hydrochloric acid to the sample.  Students should wait at least 3 minutes before recording their observations on the Properties of Metals Worksheet.  Keep in mind, if the material reacts with the acid, small gas bubbles will form.  
· These steps should then be repeated for all the remaining samples.  
· All observations are to be recorded in the chart on the Properties of Metals Worksheet.  The last column in the chart labeled ‘Classification’ is meant to distinguish between metals, non-metals, and metalloids.  Students should consult their observations of the lab experiments to determine each sample’s classification.  
· Students may then answer the questions on the Properties of Metals Worksheet.

Background & Concepts for Teachers:
· There are two ways to construct a conductivity apparatus, both are equally useful, but the second one is a little simpler.  However, you will find that the first method gives more accurate results.  
· You will need a blinking LED light bulb (may be purchased from any hardware or electronics store, or online from <http://www.elexp.com/opt_6bid.htm>  for less than a dollar), 3 pieces of insulated copper wire, and a 9 volt battery.  You will use these materials to make an open circuit (see diagram below), and then the circuit will be closed with the material in each of the seven vials. The circuit should be set up accordingly: 

[image: image1]
· You will need a C or D – size battery, aluminum foil, and flashlight or other 1.5 or 3 volt light bulb.  Make a long ribbon of aluminum foil by cutting a piece of foil about 18” by 2”.  Fold the foil lengthwise to form a long ribbon.  With masking tape, tape one end of the foil ribbon to the negative (flat) end of the battery, and tightly wrap the threaded (screw) sides of the light bulb.  To test the different samples, you will probably have to pour the entire sample out onto a note card and create a long, thin pile.  Press the negative end of the battery to one end of the sample pile, and the metal end of the light bulb to the other side. 
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Vocabulary / Definitions: 

· Metalloid:  An element with properties intermediate between those   
· Luster: The quality of shining by reflecting. 
· Malleable:  Can be hammered or pressed without breaking.
· Conductor:  Capable of carrying an electric charge (or conducting electricity)
Lesson Extensions: 

· This activity may serve as a lead in to a discussion about metal alloys.  Metal alloys are materials that contain more than one metallic element and have properties that usually differ drastically from those of its components.  Alloys are usually designed to have properties that are more desirable than those of their components. For instance, steel is stronger than iron, one of its main elements. Steel, brass, and bronze are common alloys.  Students may look up the properties of each of these elements and the properties of their components and brainstorm possible reasons why the alloy is more desirable than its components.  
References:  

· http://www.hometrainingtools.com/articles/metals-iron-conductivity-science-projects.html
· http://school.discovery.com/lessonplans/programs/metalsandnonmetals/
TEKS:
8.1 (A) Demonstrate safe practices during field and laboratory investigations

8.1 (B) Make wise choices in the use and conservation of resources

8.2 (A) Plan and implement investigative procedures

8.2 (B) Collect data by observing and measuring

8.2 (C) Organize, analyze, evaluate, make inferences, and predict trends

8.2 (D) Communicate valid conclusions
8.4 (A) Collect, record, and analyze information using general scientific tools
8.9 (A) Demonstrate that substances may react chemically to form new ones 

8.9 (B) Show an element’s properties affect its position on the Periodic Table

8.9 (D) Identify that physical and chemical properties in everyday materials
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