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

	7-5.4 Use the periodic table to identify the basic organization of elements and groups of elements (including metals, nonmetals, and families).

	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
Periodic Table 
http://ed.sc.gov/agency/offices/assessment/programs/endofcourse/documents/periodtablerevised08_14_07.pdf
ETV SC Streamline 

http://etv.streamlineSC.org
Science Investigations: Physical Science: Investigating Chemical Reactions: (2:05)
http://player.discoveryeducation.com/index.cfm?guidAssetId=3D102A9F-5BB9-4465-B015-D1633AE36FF2
ETV SC Streamline 

http://etv.streamlineSC.org
Science Investigations: Physical Science: Investigating Chemical Reactions (2:59)
http://player.discoveryeducation.com/index.cfm?guidAssetId=DE0D8C7A-9A58-41E0-9C0F-61152E5AB843

	  See Module 7-5.4.
	From the South Carolina Science Support Documents:

The objective of this indicator is to use the periodic table to identify basic organization of elements on the periodic table, the metal and nonmetal divisions, and to locate families of elements; therefore, the primary focus of assessment should be to recognize the organization of the elements by using the periodic table. However, appropriate assessments should also require students to exemplify elements that are metals and nonmetals given a periodic table; recognize the location of an element on the periodic table; recognize the location of groups of metals and nonmetals; recognize that families are columns of elements; or identify an element using the organization of the periodic table (atomic number or symbol).


Seventh Grade

Science

Module 

7-5.4
The Chemical Nature of Matter
Lessons A - B

From the South Carolina Science Support Documents:

7-5.4 Use the periodic table to identify the basic organization of elements and groups of elements (including metals, nonmetals, and families).

Taxonomy level:
Apply Conceptual Knowledge (3.2-B)

Previous/Future knowledge:  Students have not been introduced to the periodic table in previous grade levels. Students will further develop the concept of the periodic table in high school Physical Science (PS-2.3).
It is essential for students to know how to use the periodic table to identify the basic organization of elements.

· A horizontal row on the periodic table is called a period.

· Every periodic table will have a square for each element with the atomic number, atomic mass, element name, and the element symbol.

· The elements on the periodic table are arranged numerically by atomic numbers.

· Families, also called groups, are vertical columns of elements on the periodic table; they are usually numbered 1-18. Elements in the same family have similar properties.

On the periodic table there is a zigzag line on the right side of the table. There are two sections of elements on the periodic table, metals and nonmetals.
Metals

· A major classification of elements generally located on the left side of the zigzag line on the periodic table.

· Examples of metals are: Sodium (Na), Calcium (Ca), Iron (Fe), and Aluminum (Al). The majority of elements are metals.

Nonmetals

· A major classification of elements generally located on the right side of the zigzag line on the periodic table.

· Examples of nonmetals are: Chlorine (Cl), Oxygen (O), Sulfur (S), and Iodine (I).

It is not essential for students to know how each element gets its atomic number (no subatomic particles are part of this standard). They do not need to know the names of the individual families of elements or to identify metalloids.

Assessment Guidelines:

The objective of this indicator is to use the periodic table to identify basic organization of elements on the periodic table, the metal and nonmetal divisions, and to locate families of elements; therefore, the primary focus of assessment should be to recognize the organization of the elements by using the periodic table. However, appropriate assessments should also require students to exemplify elements that are metals and nonmetals given a periodic table; recognize the location of an element on the periodic table; recognize the location of groups of metals and nonmetals; recognize that families are columns of elements; or identify an element using the organization of the periodic table (atomic number or symbol).
Teaching Indicator 7-5.4: Lesson A – The Chemical Nature of Matter: “Organizing elements based on physical properties”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator.  This lesson is designed to be used after the Extend from Lesson A Indicator 7-5.3 where the students used the properties listed on each card and determined if each element was a metal or a non-metal.  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 and nonmetals must exhibit all characteristics.  Students often have a difficult time making the transition between a model and reality.  Be sure that all students understand the purpose of using a card sort with the properties listed instead of the actual elements.  The testing on pure elements is not appropriate in a seventh grade classroom.
Safety Note(s):

Students should know and practice the procedures for safety.  

Lesson time:
1 day (1 day equals 55 minutes)
Materials needed: 
Copies of element cards on cardstock (1 per pair of students) (See attached) 
Copies of Periodic Table (1 per student) (See attached OR down from:
http://ed.sc.gov/agency/offices/assessment/programs/endofcourse/documents/periodtablerevised08_14_07.pdf)
Focus Question:
How might elements be arranged based on physical properties?

Engage:

1. Begin by asking the students to recall what they know about sorting.  (Example – we sort our clothes before and after we wash them.  We sort things in our kitchen cabinets and drawers.)

2. Review understanding from Lesson A Indicator 7-5.3 - how an object can be identified, based on the physical properties observed, as a metal or non-mental using tests including luster, density, conductivity, malleability and ductility.  

3. How might the same characteristics be used to organize elements?
Explore:

1. Using the element cards attached, have students organize the cards and seek for generating patterns and trends for each characteristic listed.  “What does each tell you about that group of elements?”  Have students record their thoughts in their notebooks.

2. How might you organize all of the elements given all of the characteristics?  Once each pair has organized their elements, have them write a supporting statement in their notebooks justifying their decision.

3. Have the pairs join with another pair and the two groups compare all ways the cards were sorted.  Encourage the pairs to ask clarifying questions of each other so more ideas can surface on how their decisions were made for placement.  Using this new knowledge, now have the group of four organize the eleven elements into one arrangement.

4. Send three representatives to the other groups to seek for ideas and other arrangements while one remains at the table to serve as a spokesman for that arrangement.  Everyone should capture new ideas on their notebooks.

5. As a class, dialogue about what might be the best way to have one arrangement for these eleven elements; using the characteristics as sources of evidence to justify decisions.

Explain: 
Long ago, scientists had a task similar to what you have just experienced.  They knew there were elements and each had similarities and differences to each other so it made sense that they could be organized in a logical manner.  A scientist named Mendeleev asked himself the question “What is the relationship of the elements to one another and to the chemical families to which they belong”.  His research later became known as the periodic table.  On the periodic table, the metals are all organized on the left-hand side and the non-metals on the right.  It could have just as easily been reversed but you will learn later there were many more characteristics involved that led to this format for organization.
Extend:

1. Fill in the blank (on the 3rd line from the top of the card) with the atomic mass for each of the elements you have been working with:
H – 1.01


S – 32.07
C – 12.01


Cl – 35.45

N – 14.01


Ca – 40.08

O – 16.00


Fe – 55.85

Na – 22.99


I – 126.90

Al – 26.98

2. How does this new information enhance or confuse your organization of these elements?  Capture your thoughts in your notebooks.
Teaching Indicator 7-5.4: Lesson B – The Chemical Nature of Matter: “The Periodic Table and what information it provides”
Instructional Considerations 
This lesson is an example of how a teacher might address the intent of this indicator.  This lesson is designed to be used after Lesson A Indicator 7-5.4 where the students determined patterns and trends for groups of elements based on the properties listed for each element.  The STC kit Properties of Matter provides an opportunity for conceptual development of the concepts within the standard.  

Misconceptions:
Students often have a difficult time making the transition between a model and reality.  Be sure that all students understand the purpose of using a card sort with the properties listed instead of the actual elements.  Students may incorrectly think that the atomic number is just a handy way to sequence the elements; but rather it is a value representative of a concept they will learn later in Physical Science Indicator PS 2.3.
Safety Note(s):

Students should know and practice the procedures for safety.  

Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: 

Copy of Periodic Table (1 per student) (See attached)
Colored pencils (or crayons) (1 set per pair of students – red, green and blue)
Focus Question:
What information does the Periodic Table provide?
Engage:

1. Compare your organization of the given eleven (11) elements on the cards to their placement on the periodic table.  What do you notice?
2. Where are the elements you classified from Indicator 7-5.3 as metals?  Non-metals?  Both?

3. What information about each element on the periodic table is provided?  What are your thoughts on how that information might have influenced the organization?

4. Locate each of the eleven (11) elements you have been studying and fill in the other blanks (atomic number on the first line and element name on the second line).  What might be some reasons why Iron has the symbol Fe and Sodium Na?  Capture your thoughts in your notebooks.

NOTE:  It is not appropriate at this time to correct students as they are just thinking out loud as the scientists before them might.  Suggesting they research the answer might provoke further thinking about this idea outside of class.
Explore:
1. Using colored pencils (or crayons), color the following elements 

RED:  1, 3, 4, 11, 12, 19-31, 37-50, 55-83, 87-116
GREEN:  5, 13, 14, 32, 33, 51, 52, 84, 85, 117

BLUE:  2, 6-10, 15-18, 34-36, 53, 54, 86

2. What categories might be represented by each of these three colors (metals, non-metals or both)?  Justify your response using evidence you have collected over the past few lessons.
3. Using the eleven element cards and their placement on the periodic table, what generalizations could be made for the rows and columns?
Explain: 
1. SC Streamline Video segment (2:05): Science Investigations: Physical Science: Investigating Chemical Reactions: http://player.discoveryeducation.com/index.cfm?guidAssetId=3D102A9F-5BB9-4465-B015-D1633AE36FF2
2. SC Streamline Video segment (2:59): Science Investigations: Physical Science: Investigating Chemical Reactions 

http://player.discoveryeducation.com/index.cfm?guidAssetId=DE0D8C7A-9A58-41E0-9C0F-61152E5AB843
The periodic table is organized numerically by the atomic number.  Every periodic table will have a square for each element with the atomic number, atomic mass, element name, and the element symbol.  A horizontal row on the periodic table is called a period.  Families, also called groups, are vertical columns of elements on the periodic table; they are usually numbered 1-18. Elements in the same family have similar properties.  All metals are located on the left and non-metals on the right.  Those elements along the zigzag line are known as metalloids since they exhibit characteristics of both metals and non-metals.  
Extend:

1. Directions:  Use the periodic table to identify the following:
	Name
	Symbol
	Atomic #
	Family (Group)
	Period
	Metal

Nonmetal

Metalloid

	
	
	11
	
	
	

	
	Cl
	
	
	
	

	Oxygen
	
	
	
	
	

	
	
	
	8
	4
	

	
	
	13
	
	
	

	
	S
	
	
	
	

	
	
	
	17
	5
	

	
	Al
	
	
	
	

	Calcium
	
	
	
	
	


2. What information does the Periodic Table provide?

3. How does your understanding of the organization of the periodic table now compare to what you thought?






[image: image1.emf]
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 7-5.4: Use the periodic table to identify the basic organization of elements and groups of elements (including metals, nonmetals, and families).














_____


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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