Physical Science

Science

Module 

2.3
Structure and Properties of Atoms
Lessons
A-D

Instructional Progression: 

Students were introduced to the basic organization of elements on the periodic table in the 7th grade (7-5.4). The concepts addressed in this Physical Science indicator will develop an understanding of how the periodic table can be used to discern an element’s atomic structure as well as an understanding of how an element’s position on the periodic table can be used to predict how it will bond, its chemical reactivity, and its chemical properties (PS-2.5 and PS-4.1 through PS4.10). Students should understand the reasons for the trends and therefore use logic to describe them. The periodic table is a valuable tool used by chemistry students from high school through college and in the workplace. With each subsequent chemistry course, students will learn more information that can be determined by the element’s position on the periodic table.
Taxonomy level of indicator:

2.7-B Understand Conceptual Knowledge
Key Concepts:
Periodic table organization: period, group or family

metal, nonmetal, metalloid

atomic number, atomic mass

valence electron
As periodic tables vary greatly both in format and in the information which they provide, it is very important that students are comfortable using the periodic table that will be available on the End-of-Course Test. Each student should receive a copy of this periodic table (revised August 2007) at the beginning of the physical science course and be encouraged to use it for all homework, classwork, and assessments. The periodic table can be downloaded from the following website:

http://ed.sc.gov/agency/offices/assessment/programs/endofcourse/documents/periodtablerevised08_14_07.pdf
Content Overview:

It is essential for student to

· Understand the parts of the periodic table in order to understand trends

Know that period is the term used to describe a horizontal row on the periodic table.

· Know that Group and Family are terms used to describe a vertical column on the periodic table.

· Locate major categories of elements such as the metals, metalloids, and nonmetals (metals and nonmetals were introduced in 7th grade).

Metalloids should be identified as elements that have some characteristics of metals and some of nonmetals; they border the line between metals and nonmetals on the periodic table.

· Locate referenced elements when prompted with a period number or group number.

· Determine a given element’s atomic number (number of protons).

· Determine the number of electrons that an atom of a given element contains (the same as the number of protons, i.e., its atomic number).

· Determine how many energy levels are occupied in a given element by recognizing that the period in which an element appears on the periodic table indicates the number of occupied energy levels.

For example, all elements in period 4 have four occupied energy levels.

This is an introduction to quantum theory that will be studied in chemistry.

· Recognize a given element’s atomic mass (the weighted average of the masses of the naturally occurring isotopes of the element), by recognizing that the atomic mass of an element is a decimal number. It is always larger than the atomic number and generally increases for each successive element

· Determine the number of valence electrons (electrons in the outer-most energy level) for selected groups of elements when given the element’s group number or name.
Elements in groups 1-2, 13-18
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1 Alkali metals 1
2 Alkaline Earth Metals 2
13 3
14 1
15 5
16 Oxygen group 6
17 Halogens 7
18 Noble Gases 8 (except He)






It is essential that students

Understand some of the trends in the properties of the elements that the periodic table displays.

· Periodic trends in the number of valence electrons:

From left to right across periods 1-3: (Not from left to right across periods 4-7 as a deeper understanding of quantum theory is prerequisite for understanding these trends.

* Atoms of all these elements contain one more valence electron than the atoms of the previous element.



From top to bottom within any group:

* Atoms of all of the elements in a given group contain the same number of valence electrons.

· Periodic trends in the number of energy levels:


From left to right across any period:

* Atoms of all elements in a given period have the same number of energy levels.


From top to bottom within any group

* Atoms of each subsequent element (from top to bottom) in any given group contain one more energy level than the atoms of the element above.

Use knowledge of those trends to predict properties of elements relative to each other (not specific values, but given two elements, determine which element will have the higher value for  each of the trends listed above).
Teaching Lesson A:
Sweet Trends Activity

Introduction to the lesson:
This activity allows students to create a model to visualize the periodic trends.  Groups of students have large periodic tables and sweet tarts.  The sweet tarts are placed on the table to illustrate trends.
Lesson time:

0.5 day
Materials Needed:

· 11x17 periodic table

· Sweet tarts (other items can be used: Smarties, checkers, etc.)

Essential Question:

How can trends of the periodic table be visualized?
Procedure:

1. Place students into groups of 2-3.
2. Give each group a large periodic table and a roll of sweet tarts.
3. Instruct students to lay one sweet tart on top of the element symbol for each proton that element contains.  For example, hydrogen will have one sweet tart and helium will have two.  Continue to place sweet tarts for elements 1-10.
4. Students should discuss the trend they see within this height of the sweet tarts as it relates to the number of protons an element contains.
5. Students should clear the periodic tables.
6. Instruct students to lay one sweet tart on top of the element symbol for the number of valence electrons that element contains.  For example, hydrogen will have one sweet tart and helium will have two.  Continue to place sweet tarts for elements 1-18.
7. Students should discuss the trend they see within this height of the sweet tarts as it relates to the number of valence electrons elements contain.
8. Students should clear their periodic tables.
9. Instruct students to lay one sweet tart on top of the element symbol for the number of energy levels that element contains.  For example, hydrogen will have one sweet tart and helium will also have one.  Lithium will have two.  Continue to place sweet tarts for elements 1-18.
10. Students should discuss the trend they see within this height of the sweet tarts as it relates to the number of energy levels elements contain.
Assessing the Lesson:

Formative Assessment
Student discussion
Teaching Lesson B:

Graphing Periodic Table Trends Activity

Introduction to the lesson:

This activity allows students to create a graph of atomic number and atomic mass to see the positive correlation between the two numbers.
Lesson time:
0.5 day

Materials Needed:

· Graph paper
Essential Question:

How can graphing show positive correlation between atomic number and atomic mass.
Procedure:

1. Instruct students to graph atomic mass versus atomic number.
2. The atomic number is on the x-axis and the mass number is on the y-axis.
3. Start with element #1.  Then, graph every tenth element.
Assessing the Lesson:

Formative Assessment 
1. The students graph should resemble the graph below.
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2. Ask student to analyze the relationship between atomic number and atomic mass number.

3. Ask students to make predictions about elements they did not plot.  For example, ask students to estimate the atomic mass for Boron.
Teaching Lesson C 

Mini-Mendeleev

Introduction to the lesson:


This activity should me more meaningful to the student than simply defining conductivity and pointing out the location of metals and nonmetals on the PT. Silicon will conduct slightly due to minor impurities (essentially the same principle as doping) but an ultra pure sample of silicon will not conduct at all.

Mini Mendeleev
Lesson time:
1 day

Materials Needed:

Blank periodic table and regular periodic table

Small samples of metals and nonmetals. Possible examples of samples: Zn, Mg, Cu, Cr, W, Fe, Ni, Ag, Au, C (graphite), C (charcoal), C (diamond), Si, Sn, Pb,  Al and S

Tape or hot glue gun

Conductivity pen

Essential Question:
How does the periodic table show the conductivity of elements according to their location?

Procedure:

1. Place a small piece of samples of each of the elements provided on the regular Periodic Table. It is advisable to glue or tape the elements in place.

2. You have been given or have made a simple conductivity pen used in this activity.

3. Test each element with the conductivity pen and record observations on the blank Periodic Table.

Assessing the Lesson:

Formative Assessment 
Questions:

1. Infer the purpose of the stair-step line on the Periodic Table.

2. Locate other metals and nonmetals which you were not able to test their correct position on the Periodic Table.

3. Predict the conductivity of the missing elements.

Teaching Lesson D 

Flags of the Periodic Table Activity

Introduction to the lesson:

This activity allows students to color the periodic table to learn the location of the metals, nonmetals, and metalloids. They will color and label the groups.  Characteristics of each group will be written on flags and placed in the appropriate position.

Lesson time:

1 day

Materials Needed:

· Periodic table

· Crayons

· Toothpicks

· Construction paper

Essential Question:
How does the periodic table show the conductivity of elements according to their location?

Procedure:

1. Give each student a periodic table.
2. Instruct students to color the groups and create a key as it appears on the periodic table provided.
3. Instruct students to draw and label an arrow toward the metals. Then, draw and label an arrow toward the non-metals.
4. Highlight the period label.
5. Highlight the group label.
6. Circle hydrogen.  Label hydrogen a non-metal.
7. Create a flag for the Alkali Metals.  Instruct students to fill in the information for this group.  Place the flag on a toothpick and glue it to the correct group.
8. Repeat step 5 for the Alkaline Earth Metals, Transition Metals, Other Metals, Metalloids, Non-Metals, Oxygen Group, Halogens, and Noble Gases.
Alternative Procedures:

· Allow students to glue their periodic table on poster foam or cardboard.  Then, their flags can be inserted to stand up.
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Assessing the Lesson:

Formative Assessment 
Periodic Table and Flag – student work
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction:  3
	(one day equals 90 min)

	Standard(s) addressed:  PS-2 The student will demonstrate an understanding of the structure and properties of atoms.

	

	Structure and Properties of Atoms

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS 2.3 

Explain the trends of the periodic table based on the 

elements’ valence electrons and 

atomic numbers.

	SC Science Standards Support Guide www.ed.sc.gov/apps/cso/standards/supdocs_hs.cfm?
Physical Science Textbook (see appendix for correlations to standards)

Chem4kids.com

http://www.chem4kids.com/files/elem_pertable.html

There a good descriptions of the periodic table and trends. The language used is easy for

students to understand.

Chemicalelements.com

http://www.chemicalelements.com

This is an interactive periodic table that displays information on elements as students

click on them.

	Module 2-3
Lesson A

Sweet Trends

Lesson B

Graphing Periodic Table Trends

Lesson C 

Mini Mendeleev

Lesson D

Flags of the Periodic Table 

	Assessment Guidelines:

The objective of this indicator is to explain trends in atomic structure that are revealed by the periodic table, therefore, the primary focus of assessment should be to construct cause and effect models that show that if an element is found at a particular location on the periodic table, then certain characteristics of that element’s atomic structure can be described relative to the other elements on the table. The cause-and-effect for this indicator only refers to knowing that an element has a certain position on the table because of its atomic structure. The reasons for the trends are beyond the 


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	
	
	scope of this course. Assessments should test the students’ ability to apply this concept to any element or set of elements (other than those noted in the instructional guidelines as not essential). Assessment should not be restricted to memorized examples.

In addition to explain, assessments may require students to

Exemplify trends on the periodic table;

Infer some aspects of atomic structure of an element based on its position on the periodic table;

Compare some aspects of atomic structure of two or more elements based on their relative positions on the periodic table.


Standard: Compare the subatomic particles (protons, neutrons, electrons) of an atom with regard to mass, location, and charge, and explain how these particles affect the properties of an atom (including identity, mass, volume, and reactivity).





Indicator: Explain the trends of the periodic table based on the elements’ valence electrons and atomic numbers.





Other indicators addressed:  PS- 1.2, 1.9, 2.1
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