SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Seventh Grade Science

	Recommended  Days of Instruction:  
	

	Standard(s) addressed:  7-5

	The student will demonstrate an understanding of the classifications and properties of matter and the changes that matter undergoes. (Physical Science)

	The Chemical Nature of Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-5.3. Compare the physical properties of metals and nonmetals.

	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm

	See module 7-5.3.
	From the South Carolina Science Support Documents:

The objective of this indicator is to compare the physical properties of metals and nonmetals; therefore, the primary focus of assessment should be to determine the differences between metals or nonmetals based on their physical properties. However, appropriate assessments should also require students to infer from a list of physical properties whether an object is metal or nonmetal; recall physical properties of metals and nonmetals; or summarize physical properties of metals and nonmetals.


Seventh Grade

Science

Module 

7-5.3
The Chemical Nature of Matter
Lesson A


From the South Carolina Science Support Documents:

Indicator 7-5.3: Compare the physical properties of metals and nonmetals.
Taxonomy level of Indicator:
 Understand Conceptual Knowledge (2.6-B)

Previous/Future knowledge: In 5th grade (5-4.2), students compared physical properties of states of matter. Students have not been introduced the concept metals and nonmetals in previous grade levels. Students will further develop the concepts of metals and nonmetals in high school Physical Science (PS-2.3)

It is essential for students to know that metals and nonmetals are two major groups of elements that have different physical properties.

Physical properties of metals include:

· Luster—Having a shiny surface or reflecting light brightly

· Conductors—Heat and electricity move through them easily

· Malleable—Ability to be hammered into different shapes

· Ductile—Ability to be drawn into a wire

· High density—Heavy for their size

Physical properties of nonmetals include:

· Dull—Not shiny

· Nonconductors—Heat and electricity do not move through them easily

· Brittle—Break or shatter easily (solids)

It is not essential for students to know the chemical properties of metals versus nonmetals, or the electron arrangement in atoms of metals versus nonmetals.

Assessment Guidelines:

The objective of this indicator is to compare the physical properties of metals and nonmetals; therefore, the primary focus of assessment should be to determine the differences between metals or nonmetals based on their physical properties. However, appropriate assessments should also require students to infer from a list of physical properties whether an object is metal or nonmetal; recall physical properties of metals and nonmetals; or summarize physical properties of metals and nonmetals. 
Teaching Indicator 7-5.3 Lesson A – The Chemical Nature of Matter: “Comparing Properties of Metals” (Adapted from AIMS Chemistry Matters)
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Properties of Matter provides an opportunity for conceptual development of the concepts within the standard.

Misconceptions: 
Students may incorrectly think that all metals are magnetic.  They may incorrectly think that only iron has magnetic properties.  They may incorrectly think that electrical conductivity is a property of metals only.  They may incorrectly think that all elements are solids.  They may incorrectly think that all materials are easily identifiable by using only one or two tests.  Students may incorrectly think that all metals and nonmetals must exhibit all characteristics equally.  Students often have a difficult time making the transition between a model and reality.  Be sure that all students understand the purpose of using common objects than a card sort with the properties listed instead of the actual elements to test.  The testing on pure elements is not appropriate in a seventh grade classroom.
Safety Note(s):

Students should know and practice the procedures for glass and chemical safety.  Students should use care when performing this experiment, and be wearing the proper safety equipment including aprons and goggles.

Lesson time:
1 day (1 day equals 55 minutes)
Materials needed: (for groups of 2)

Paper clip (1 small)

Copper wire (1 piece with insulation removed)

Fishing weight (1 small)

Charcoal (1 piece; briquette with NO lighter fluid broken into small pieces)

Aluminum pop top (1)

Mylar (6 cm square)

Soda bottle top (1)

Wooden Pencil (1)

Flash light or pen light

Hammer (1) 
Small container with water
Newspaper

Conductivity tester (1) (A simple meter can be constructed with a 9-volt battery, a bulb and bulb holder and three pieces of insulated wire)
Element Cards (see attached)
Focus Question:
How can an object be identified, based on the physical properties observed, as a metal or non-mental?
Engage:

1. Brainstorm as a class the differences between metals and non-metals.  Bring back information learned in the third grade (3-3.2) when they distinguished between rocks and minerals – what tests were used for that process? (Hardness by scratch test; Luster with a light and Color)  

2. What do you remember about conductors from third and sixth grade? (In 3rd grade (3-4.3), students explained how heat moves easily from one object to another through direct contact in some materials (called conductors) and not so easily through other materials (called insulators).  Today we will explore the ability for electricity to pass through these materials – if they conduct electricity or allow electricity to pass through it; we will also call them conductors.
Explore:
1. Create a data table in your notebook; results from each test will be used to help classify each object as a metal or nonmetal.
2. Review methods for performing tests on each of the materials: luster, density, conductivity, malleability and ductility

a. Luster: determine whether the surface is shiny or dull using the flashlight

b. Density: does the material sink or float when placed in water

c. Conductivity: does the material conduct electricity using the conductivity meter

d. Malleability: Place the object between several sheets of newspaper.  Hit the object several times with a hammer; if the material bends, flattens or dents, it is malleable.  If the material does not do the above or it shatters, it is not malleable.  Use safety goggles and caution when using the hammer.
e. Ductility: Is the object easily pulled into a wire?
3. Teacher should monitor students while they are experimenting and collecting data; pose clarifying questions to ensure students are accurately collecting evidence to support their conclusions.
4. Which items were metals?  How do you know?  Why is it important to conduct multiple tests when you are identifying materials?  Why is it important to test only one independent variable at a time in a controlled scientific investigation?  What are the physical properties of nonmetals?

5. Using evidence generated, students determine whether each material is a metal or non-metal.  Compare their results with the other groups in the class.  Discuss as a class any discrepancies and generate means to further explore for a conclusive response.
Explain: 
Some of the tests might prove confusing since the students might be getting conflicting data; this is normal.  Remind them this is why multiple tests are required to draw accurate conclusions.  Also, although understanding of the metalloids is not essential, it is important that students realize that some elements exhibit properties of both metals and nonmetals.

Paper clip - metal
Copper wire - metal
Fishing weight – metal (NOTE:  most likely the students will say it failed the malleable and ductile test – that is true for the equipment they are using but not if using stronger equipment)
Charcoal - nonmetal
Aluminum pop top - metal
Mylar - metal
Soda bottle top – nonmetal
Wooden Pencil – wood and eraser are nonmetals; graphite and metal holding eraser to pencil is metal

Note:  The density of water is 1.0 g/cm3.  Objects that sink in water have a density greater than 1.0 g/cm3; objects that float have a density lower than 1.0 g/cm3.
Extend:

1. In pairs, using the element cards (see attached), have the students determine if each element might be a metal, non-metal or both.  Justify responses using the evidence provided on each card.  
NOTE:  It is not appropriate at this time for students to look on a periodic table to determine if these elements are metals or non-metals; that will occur in Indicator 7-5.4.  The intent of this lesson is for students to begin to think about classification of elements based on properties which is the fundamental way the periodic table was organized.

2. Have a class discussion around their decisions and solicit questions they might have about their findings.
3. Have students write a summarizing statement about the characteristics of metals and nonmetals.





Standard 7-5: The student will demonstrate an understanding of the classifications and properties of matter, and the changes that matter undergoes. (Physical Science)





Indicator 7-5.3: Compare the physical properties of metals and nonmetals.





Other Indicators Addressed:


Indicator 7-1.3:  Explain the reasons for testing one independent variable at a time in a controlled scientific investigation.





Indicator 7-1.6:  Critique a conclusion drawn from a scientific investigation.





Indicator 7-1.7:  Use appropriate safety procedures when conducting investigations.














_____


C


____________________





__________


Luster:  NO


Conductivity:  YES


Malleability:  NO


Ductility:  YES


Density:  2.22 g/cm3


State at Room Temperature:  Solid


Color:  Black














_____


N


____________________





__________


Luster:  NO


Conductivity:  NO


Malleability:  NO


Ductility:  NO


Density:  0.0012506 g/cm3


State at Room Temperature:  Gas


Color:  Colorless








_____


O


____________________





__________


Luster:  NO


Conductivity:  NO


Malleability:  NO


Ductility:  NO


Density:  0.001429 g/cm3


State at Room Temperature:  Gas


Color:  Colorless








_____


H


____________________





__________


Luster:  NO


Conductivity:  NO


Malleability:  NO


Ductility:  NO


Density:  0.0001785 g/cm3 


State at Room Temperature:  Gas


Color: Colorless














_____


Al


____________________





__________


Luster:  YES


Conductivity:  YES


Malleability:  YES


Ductility:  YES


Density:  2.7 g/cm3


State at Room Temperature:  Solid


Color:  Silver








_____


S


____________________





__________


Luster:  NO


Conductivity:  YES


Malleability:  NO


Ductility:  NO


Density:  2.07 g/cm3


State at Room Temperature:  Solid


Color:  Yellow








_____


Cl


____________________





__________


Luster:  NO


Conductivity:  NO


Malleability:  NO


Ductility:  NO


Density:  0.003214 g/cm3


State at Room Temperature:  Gas


Color:  Green








_____


Na


____________________





__________


Luster:  YES


Conductivity:  NO


Malleability:  NO


Ductility:  NO


Density:  0.97 g/cm3


State at Room Temperature:  Solid


Color:  Silver











Atomic Number





Symbol





Element Name





Average Atomic Mass


Luster:  _____


Conductivity:  _____


Malleability:  _____


Ductility:  _____


Density:  ________________


State at Room Temperature:   _________


Color:  _____________








_____


Fe


____________________





__________


Luster:  YES


Conductivity:  YES


Malleability:  YES


Ductility:  YES


Density:  7.87 g/cm3


State at Room Temperature:  Solid


Color:  Silver








_____


I


____________________





__________


Luster:  YES


Conductivity:  YES


Malleability:  NO


Ductility:  NO


Density:  4.94 g/cm3


State at Room Temperature:  Solid


Color:  Black











_____


Ca


____________________





__________


Luster:  YES


Conductivity:  NO


Malleability:  YES


Ductility:  NO


Density:  1.55 g/cm3


State at Room Temperature:  Solid


Color:  Silver
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