	Planning Sheet for Single Science Lessons
	Lesson Title:  Introduction to the Physical Properties of Elements
	Cluster:  Atoms and Elements (C2)

S.L.O:  S1 – 2 – 07

Grade:  9 (Senior 1) 


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Not Applicable
Implementing; Observing, Measuring & Recording

Observing elements to determine similarities and differences of properties and recording data on a worksheet.

Analyzing & Interpreting

Interpreting patterns or trends in data, and infer and explain relationships.  Why did one of the elements not belong?

Concluding & Applying

Reflect on prior knowledge and experiences to develop new understanding.  Drawing conclusions concerning differences in properties of elements.

B. STSE Issues/ Design Process/ Decision Making
Not Applicable
C. Essential Science Knowledge    Summary

Physical properties of elements tend to be obvious observable properties such as color, state and lustre.  These properties can be used to help classify and organize elements in the periodic table and are unique each element.  

Will you assess? If so, what?

Do the students understand properties of elements?  What makes them similar or different?
How will you assess it?

Student worksheet and informally through their ability to identify distinguishing properties of elements and through questioning as lesson closes.

 
	Prior to class, teacher sets up 8-10 stations of elements around the classroom.  Each station contains samples of 3 different elements.

Teacher begins class by organizing students into groups of 2 or 3 (dependent upon class size).  Handout Atoms and Elements 1 – Which one does not belong worksheet to students, introduce class to laboratory exercise, clarifying safety issues such as tasting and handling of elements.  Teacher then gets students to observe and analyze the similarities and differences between the elements at each station.

Emphasize the use of descriptors other than color such as lustre (shininess), texture, form, etc.

Have students spend approximately 3-4 minutes at each station before moving to the next.

Circulate around the classroom from group to group assisting students with the observable properties of the elements, continuously emphasizing proper terminology in descriptions as well as checking for understanding.

Once all groups have completed the task, teacher should summarize lesson by identifying the characteristics used by students to distinguish one element from the others at each station. Teacher should prompt students to fill in summary questions on worksheet.

Teacher emphasizes that the properties used to describe and differentiate the elements are physical properties.  Physical properties tend to be obvious observable properties.  Teacher should tell students that these properties help to classify and organize elements.
	Using the student worksheet, students make observational statements about the elements, listing the elements, the elements symbol, and the element that does not belong and providing a justification.

Students should be recording data on their worksheets and discussing their observations in their group.

Students should answer summary questions on worksheet.
	- Samples of elements (enough to place 3 different samples at each of the stations)

· Examples include, Nickel, Aluminium, Copper, Silicon, Zinc, Lead, Magnesium, Tin, Iron, Carbon, Sulfur, etc.

· Petri Dishes (To place elements in at each station) 
· Atoms and Elements 1 – Which one doesn’t belong? Worksheet

Questions to consider in your planning / delivery

1. How long will each phase last? Not Long

2. How am I going to organize working groups? Groups of 2 or 3 (dependent on class size)

3. How will I organise and distribute equipment? Stations will be set up prior to class

4. What specific skill and knowledge development am I emphasizing?

Observation of similar and differing properties of elements

5. Is there evidence of clear instructions and purposeful questions?

Student participation is evident

6. What must I look for in monitoring student learning?

Group participation, understanding

7. How can I diversify instruction?
Include teacher demonstrations and journal writing

	Planning Sheet for Single Science Lessons
	Lesson Title:  Introduction to the Physical Properties of Elements - 2
	Cluster:  Atoms and Elements (C2)

S.L.O:  S1 – 2 – 07
Grade:  9 (Senior 1) 


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	A. Scientific Inquiry

Initiating, Researching & Planning
Not Applicable

Implementing; Observing, Measuring & Recording

Observing elements to determine physical properties of elements and record data on a worksheet.

Analyzing & Interpreting

Interpreting patterns or trends in data (within properties of elements), and infer and explain relationships (elements with similar properties are grouped together).
Concluding & Applying

Reflect on prior knowledge and experiences to develop new understanding.  Drawing conclusions concerning periodic table grouping of elements based on similar properties.

B. STSE Issues/ Design Process/ Decision Making
Not Applicable
C. Essential Science Knowledge    Summary

The periodic table is organized such that elements with similar properties are placed near each other.  The largest percentage (75%) of elements are METALS.  They are located on the left-hand side and the centre of the table.  Metals are generally solid at room temp., have a grayish color and shiny surface, are good conductors of electricity and heat and can be pounded into various shapes.  Continued on next page

Will you assess? If so, what?

Do the students understand how elements are grouped according to similar properties and how the periodic table is organized?

How will you assess it?

Student worksheet and informally through questioning throughout lesson. 

 
	Prior to class, teacher prepares element samples for each group and equipment for laboratory exercise.

Teacher begins class by reviewing briefly the activity performed last class dealing with obvious physical properties of elements, relating this to grouping and classifying elements.  Teacher explains that in this class, we will be looking at less obvious physical properties of elements.  Teacher distributes Atoms and Elements 2 – Where do you put me? Worksheet to the class.  Teacher outlines the properties to be observed and safety concerns.  

Teacher then organizes students into groups of 5 or 6 (dependent upon class size).  Each group is given 6 different samples of elements, a hammer, magnet, simple circuit and 6 index cards.  Teacher then gets students to observe, perform tests, discuss, and record data on each element.   Teacher should circulate throughout class and provide any assistance required.    

Once students are done discussing all of their elements, teacher gets students to transfer element data to the index cards and sort them according to similar properties and answer guiding questions on worksheet.
Once all groups are finished, teacher gets class back together for a large group discussion.  Teacher gets a representative from Group 1 to come to the front of the room and tape elements from each of their piles together on the wall.  (Hopefully there will be 3 groups of elements on the wall). 

Teacher then gets each group to try and match their piles in the sections of elements that are already taped to the wall based on the properties they wrote down.

Continued on next page
	Using the student worksheet, students write down the element name, symbol and properties that each element possesses.

Students in each group write element name and symbol on one side of the index card and properties on the other side, repeating for each element.  Students then sort elements into piles so that elements with similar properties are together.  Students should also attempt to answer guiding questions on worksheet.
	- Samples of elements (enough to provide each group with 6 different samples

· Examples include, Nickel, Aluminium, Copper, Silicon, Zinc, Lead, Magnesium, Tin, Iron, Carbon, Sulfur, etc.

· Petri Dishes (To place elements inside of) 
· Atoms and Elements 2 – Where do you put me? Worksheet 

· Class set of Periodic Table Handouts

· Magnets for each group

· Small hammer for each group

· Index Cards (6 per group)

· Tape or tacks to hang index cards on the wall

· Simple circuit (incl. Wire, bulb and battery)

· Crayons or pencil crayons for class

Questions to consider in  planning / delivery

1. How long will each phase last? 3 phases; each phase 1/3 of class

2. How am I going to organize working groups? Groups of 5 or 6  

3. How will I organise and distribute equipment?  One student from each group will come to side bench and pick up equipment

4. What specific skill and knowledge development am I emphasizing?         Linking of grouping of elements with                                       similar properties to organization of periodic table

5. Is there evidence of clear instructions and purposeful questions?  Yes, if student participation exists.

6. What must I look for in monitoring student learning?  Participation and understanding

7. How can I diversify instruction?        Reflective writing by students 


	Planning Sheet for Single Science Lessons
	Lesson Title:  Introduction to the Physical Properties of Elements - 2
	Cluster:  Atoms and Elements (C2)

S.L.O:  S1 – 2 – 07
Grade:  9 (Senior 1) 


	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Equipment Required

	D.  Scientific Inquiry

Initiating, Researching & Planning
Not Applicable

Implementing; Observing, Measuring & Recording

Observing elements to determine physical properties of elements and record data on a worksheet.

Analyzing & Interpreting

Interpreting patterns or trends in data (within properties of elements), and infer and explain relationships (elements with similar properties are grouped together).
Concluding & Applying

Reflect on prior knowledge and experiences to develop new understanding.  Drawing conclusions concerning periodic table grouping of elements based on similar properties.

E. STSE Issues/ Design Process/ Decision Making
Not Applicable
F. Essential Science Knowledge    Summary

Continued from Previous Page

NON-METALS only constitute a small percentage (15%) of the elements and are located on the far right-hand side of the periodic table.  They are basically the opposite of metals.  They lack lustre, generally do not conduct heat or electricity (insulators) and are not ductile or malleable.  Metalloids or SEMI-METALS are the smallest percentage of elements (6%), and are located on the “staircase” of the table, They have properties of both metals and non-metals.

Will you assess? If so, what?

Do the students understand how elements are grouped according to similar properties and how the periodic table is organized?

How will you assess it?

Student worksheet and informally through questioning throughout lesson. 

 
	Continued from Previous Page

Teacher facilitates a class discussion of the similar properties found in each section of elements on the wall.  Teacher should move towards naming the sections of elements.  
The students may be able to come up with the name for the “metals” section of elements themselves and the other two sections can be named by questioning students and explaining prefixes such as NON-metal and SEMI-metal..

Teacher should distribute periodic table handouts to students as well as crayons or pencil crayons.  Teacher should instruct students to choose a different color for each of the 3 sections they just learned about and make a key on their handout.  Teacher should then get students to color each box for the elements on the wall with the correct color.

Teacher should then help students to determine the boundaries for where the three sections are on a larger classroom periodic table.

Teacher summarizes lesson by referring to names of 3 sections (metals, non-metals and metalloids) and identifying key properties of each section.  Teacher should reinforce that similar properties relates to organization of periodic table.  

Teacher could also get students to test new knowledge by naming other metals, non-metals and semi-metals based on table that were not placed on the wall earlier in the lesson.
	Students should color in the boxes for each element written on the index cards

Students should then finish coloring in their personal periodic tables for future use
	- Samples of elements (enough to provide each group with 6 different samples

· Examples include, Nickel, Aluminium, Copper, Silicon, Zinc, Lead, Magnesium, Tin, Iron, Carbon, Sulfur, etc.

· Petri Dishes (To place elements inside of) 
· Atoms and Elements 2 – Where do you put me? Worksheet 

· Class set of Periodic Table Handouts

· Magnets for each group

· Small hammer for each group

· Index Cards (6 per group)

· Tape or tacks to hang index cards on the wall

· Simple circuit (incl. Wire, bulb and battery)

· Crayons or pencil crayons for class

Questions to consider in your planning / delivery

1. How long will each phase last? 3 phases; each phase 1/3 of class

2. How am I going to organize working groups? Groups of 5 or 6  

2. How will I organise and distribute equipment?  One student from each group will come to side bench and pick up equipment

3. What specific skill and knowledge development am I emphasizing?         Linking of grouping of elements with                                       similar properties to organization of periodic table

4. Is there evidence of clear instructions and purposeful questions?  Yes, if student participation exists.

5. What must I look for in monitoring student learning?  Participation and understanding

7.    How can I diversify instruction?  Reflective writing by students


Atoms and Elements 2 – Where do you put me?

In this laboratory exercise, you will again be observing the characteristics or properties of pure substances or elements.  However, this time, you will be looking at less obvious physical properties.  These properties include:
1. Malleability – How does the element respond to being pounded by a heavy object?  Is it malleable or does it break (brittle)? 

2. Lustre – Does the element reflect light or is it dull?  Ensure that you scrape the element to remove any coating it may have.
3. Electrical Conductivity – Does it carry an electrical current or is it an insulator?
4. Magnetic – Is it attracted to a magnet or is it not magnetic?
5. Ductility – Can it be bent into shape?
6. State – Is it a solid (including powders or crystals), a liquid or a gas?
Your Task:
· Observe the elements that have been provided to your group.

· Discuss which of the above properties each element possesses.

· For each element, write down the element name and symbol on the data sheet provided as well as a list of properties they possess.

· Once all of the elements have been discussed and the data recorded, write the element name and symbol on one side of the index cards provided and the element properties on the other side.

· When you have completed all index cards for each element, arrange the index cards so that elements with similar properties are in piles. 

Element #1

Name:
Symbol:
Properties:

G. Element #2
Name:
Symbol:

Properties:

H. Element #3
Name:
Symbol:

Properties:

I. Element #4
Name:
Symbol:

Properties:

J. Element #5
Name:
Symbol:

Properties:

K. Element #6
Name:
Symbol:

Properties:

Guiding Questions:

1.
Can you identify any patterns in the information you have gathered about the elements?
2.
Do you notice any ways to group or classify the elements based on the physical properties that you observed?

3.
What are the key characteristics or properties that you can use to separate the elements into major categories?

4.
Can you think of what these categories might be called?

Atoms and Elements 1 – Which one does not belong?

In this laboratory exercise, you will be observing the characteristics or properties of pure substances or elements.  Around the classroom are stations, each containing three elements.  
Your Task:  

· In your assigned groups, visit each station.

· Observe each of the three elements at each station, listing each elements name, symbol and listing observable properties of each.

· Circle the element that does not belong and give a reason to justify your answer.

Station 1:

1.

2.

3.

Reason:

Station 2:

1.
2.

3.

Reason:

Station 3:

1.
2.

3.

Reason:

Station 4:

1.
2.

3.

Reason:

Station 5:

1.
2.

3.

Reason:

Station 6:

1.
2.

3.

Reason:

Station 7:

1.
2.

3.

Reason:

Station 8:

1.
2.

3.

Reason:

Station 9:

1.
2.

3.

Reason:

Station 10:

1.
2.

3.

Reason:

Summary:

1. List the various properties or characteristics that you and your group used to distinguish one element from the others?
2.
The properties or characteristics that you used to describe and differentiate the elements are referred to as physical properties.  Physical properties tend to be obvious observable properties.  These properties can be used to classify or group elements.

Stacey Kwiakowski

