
Choose Option A, B, or C depending on your intelligence preference: 

Option A (bodily-kinesthetic): Using the chart below, cut out the cards and sort them into two piles: chemical properties and physical 
properties.

Option B (visual-spatial): Using the chart below, highlight physical properties with one colour and use another colour to highlight 
chemical properties.

Conductivity Density Malleability Reacts with Water

Emits Heat 

and/or Light 

During a Reaction

Combustible Ductility Lustre

Colour Viscosity Reacts with an Acid Boiling Point

Absorbs Heat 
during a Reaction

Forms a Gas 
when Heated

Hardness
Forms a Precipitate 

in a Solution

1.

APPENDIX A

CLASSIFYING PROPERTIES: PHYSICAL OR CHEMICAL (page 1 of 2)
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APPENDIX A

CLASSIFYING PROPERTIES: PHYSICAL OR CHEMICAL (page 2 of 2)

Name: ____________________________________________________________________ 

Chemical Properties Investigation Grade 9 Science, Applied 
(SNC1P) Chemistry: Science 

Option C (logical-mathematical): Indicate whether each property is physical (P) or chemical (C).

Property P or C? Property P or C?

Hardness Forms a Precipitate in a Solution

Forms a Gas when Heated Combustible

Colour Ductility

Absorbs Heat during a Reaction Malleability

Viscosity Boiling Point

Reacts with an Acid Lustre

Density Conductivity

Reacts with Water Emits Heat and/or Light during a Reaction



FRAYER MODEL: METALS
Name: ____________________________________________________________________ 
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APPENDIX B Chemical Properties Investigation Grade 9 Science, Applied 
(SNC1P) Chemistry: Science 

Chemical Properties Physical Properties

Non-
examples 

Picture or DiagramExamples 

Defi nition of a Metal



Whole Class Teacher Demonstration
1. Post and review the inquiry questions:  
 • How are the chemical properties of various metals the same and different? 
 • How are metals related to each other?  

2.  Work with the class to design a data table for the teacher-demonstrated investigation that can later serve as a model for recording 
observations in the student investigation. Post the data table.

3. Select three student recorders to write observations on the posted data table for the teacher demonstration.

4.  Demonstrate the chemical properties of lithium, sodium and aluminum by placing a sample of each (for comparison) in water, acid and 
a fl ame. Model safety procedures, particularly by wearing goggles during all demonstrations. All students will record their observations
on their own data tables. Use guiding questions to elicit observations appropriate for recording. 

5.  Once the demonstration has been completed, remind students of the four skill areas of scientifi c investigation. Indicate that you have 
completed the fi rst two phases (Initiating and Planning, Performing and Recording) for this investigation and that students will now analyze 
and interpret the results in order to draw conclusions. Explain that they are looking for patterns and relationships justifi ed by the data. 

6. Point out the location of the three metals on the periodic table and explain that metals are grouped according to their chemical properties. 

7.  Distribute and discuss the assessment criteria in the Assessment Checklist for Chemical Properties Tasks (Appendix D), modifying as necessary 
to refl ect student input. Note: You may wish to add other skills from the four skill areas of scientifi c investigation to the checklist as part of 
the ongoing assessment for learning (AfL). 

TEACHER-DEMONSTRATED INVESTIGATION OF ALKALI METALS AND ALUMINUM 
(Teacher Reference) 
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ASSESSMENT CHECKLIST FOR CHEMICAL PROPERTIES TASKS   
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APPENDIX D Chemical Properties Investigation Grade 9 Science, Applied 
(SNC1P) Chemistry: Science 

Categories and Criteria
Teacher Investigation Lab 
Exit Card
(√)

Student Investigation Lab 
Pair-Square
(√)

Group Task 
MI Choice Board 
(√)

Design an Element
Element Card
(√)

Knowledge and Understanding The student:

Explains: 
The chemical properties of elements
The similarities and differences between 
the chemical properties of various metals
The relationship between properties 
of elements and their location on the 
periodic table

Thinking and Inquiry The student:

Justifi es conclusions based on analysis of 
observations: 

Identifi es relevant relationships and 
patterns
Analyzes information thoroughly to 
draw a conclusion Includes data table

N/A N/A

Communication The student:

Expresses and organizes ideas and 
information clearly:

Uses scientifi c terminology appropriately
Uses accurate symbols and graphic 
representations (e.g., Bohr-Rutherford 
diagrams, chemical notation for elements)

Application The student:

Transfers knowledge and skills:
Applies knowledge to create a new 
element

N/A N/A N/A



Initiating and Planning 
Purpose: To investigate the chemical properties of metals.

Inquiry Questions: How are the chemical properties of various metals the same and different?
How are metals related to each other?

Equipment: Test tube rack   Bunsen burner  
Test tubes (six to eight)      Tongs 
Goggles (one pair each)  Beakers (two)
Flint lighter

Materials: Hydrochloric acid (HCl) 1M (50 mL) 
Water (H20) (50 mL) 

 Three pieces of each metal: 

Magnesium (Mg) Calcium (Ca) 
Copper (Cu)  Tin (Sn) or similar transitional metal
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INVESTIGATING THE CHEMICAL PROPERTIES OF FOUR METALS 
(Student Lab) (page 1 of 3) Name: ____________________________________________________________________

APPENDIX E Chemical Properties Investigation Grade 9 Science, Applied 
(SNC1P) Chemistry: Science 



Performing and Recording
Procedure:  

Cautions: Safety goggles must be worn at all times and hair must be tied back; Magnesium burns brightly and can hurt your 
eyes; therefore, watch the reaction by looking off to the side.

1. Read through the entire procedure.

2. Design a data table (one per student) to record your observations.

3. Check off each piece of equipment and the materials as you collect them.

4.  Investigate one metal at a time and record your observations on a data table. 
Note: All pairs will start with magnesium (Mg) and complete the tests at the same time.

5.  Property—combustibility (Use extra caution when testing magnesium.)
Light the Bunsen burner and, using the tongs, place the sample metal in the blue cone of the fl ame. Record your observations.

6.  Property—reacts with water
Fill half the test tube with tap water and place a small piece of the sample metal in it. Observe after one minute. Record your observations.

7.  Property—reacts with an acid
Fill half of another test tube with HCl and place a small piece of the sample metal in it. Observe after one minute. Record your observations.

Repeat the three property tests for the other sample metals and complete your data table.
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Analyzing and Interpreting     
Join with another pair of students to: 
• Share and compare results
• Address any discrepancies in the observations
• In point form, answer the following questions:

1. a) Which of the metals are similar?  

 b) How are the metals similar?

2. Why do these metals belong in the same group?    

3. a) Where are these metals on the periodic table?    

 b) Explain why these metals are placed as they are on the periodic table.

Hand in your answers and your data tables for assessment.
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1.  Each group member: a) chooses one of the four unknown elements below, and b) records the information for the unknown element onto a 
blank Element Card (see Part A, Page 2).

2.  Each group works together to: a) identify the elements, b) answer the Chemical Properties Questions below, and c) place the cards under the 
correct Periodic Table Group heading posted in the classroom. 

Descriptions

Unknown 1

I give an orange/yellow colour to a fl ame and react violently to water. I 
am important to the human diet in moderate amounts. I have an atomic 
number of 11 and have a slivery white colour. I am most commonly 
combined with another element to create table salt.

Unknown 2

I am a greyish-white, fairly tough metal that tarnishes slightly in air. I am 
important for plant and animal life. I am combined with another element 
to make Epsom salt, which aids in healing. I am the eighth most abundant 
element in Earth’s crust, but not in my elemental form. I burn with a very 
bright light and contain 12 electrons. 

Unknown 3

I am a silvery white metal that takes on a high polish. I am hard, malleable, 
ductile, somewhat ferromagnetic, and a fair conductor of heat and 
electricity. Some countries use me as one component of their money. I have 
an atomic mass of 58.69. 

Unknown 4

I am greyish-white and sometimes get confused with iron, but I am harder 
and more brittle than iron. I am considered a trace element and am very 
important in the production of steel. I decompose in cold water slowly and 
am also highly reactive. I have 30 protons in my nucleus.

UNKNOWN ELEMENTS: TO WHOM AM I RELATED? (page 1 of 2)

APPENDIX F1 Chemical Properties Investigation Grade 9 Science, Applied 
(SNC1P) Chemistry: Science 



Part A: Individually    
Complete the card for your unknown element.

Card for Unknown Element # _________

Appearance Name and Symbol

Possible Use(s) 

Chemical Property (i)

State and Number of Electrons Chemical Property (ii)

Part B: As a Group of Four
Check to see that you have identifi ed the elements correctly.
Work together to answer the questions below.

Chemical Properties Questions
Compare the chemical properties of the elements by answering the following questions:  
1. Do any of the elements share similar chemical properties?
2. If yes, name the elements and identify the chemical property (or properties).
3. Do any of the elements belong in the same group in the periodic table?  
4. What is the name of the group or groups on the periodic table to which the elements belong?
5. Based on the given characteristics, devise a list of chemical properties each of the groups has in common.
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1. Sample of a Completed Element Card     

Appearance
Greyish-white

Name and Symbol
Magnesium (Mg)

Possible Use(s) 
Combine with another element to make
Epsom salt for healing; fi reworks

Chemical Property (i)
I tarnish when exposed to air

State and Number of Electrons
Solid, 12

Chemical Property (ii)
I am combustible and burn brightly

2.  Answers for Unknown Elements: To Whom Am I Related?  
Unknown Element 1—Sodium
Unknown Element 2—Magnesium
Unknown Element 3—Nickel
Unknown Element 4—Manganese
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UNKNOWN ELEMENTS: TO WHOM AM I RELATED? (Teacher Reference)
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Create a new “designer” element by completing the Element Card below, which you will copy onto an index card:

Appearance Name and Symbol Property (i)

State and Number of Electrons Property (ii)

Instructions:
Complete the Element Card on your own.
1. Name your element—Consider using a version of your last name (e.g., grantenium).
2. Create the symbol for your element—Use a two-letter combination that is different from any of the real elements.
3. Appearance—Briefl y describe what your element looks like. Use your imagination! 
4.  State—Is your element a solid, liquid, or gas at room temperature?
5.  Electrons on the outer orbital—How many does it have (remember how many electrons are in each of the four 

groups studied)?
6. Identify two chemical properties, (i) and (ii), that place this element into one of the four Periodic Table Groups studied.
7.  Check! Do the two properties, (i) and (ii), line up with the properties of the group you have chosen? These are the characteristics for 

classifying so they need to make sense.

Trade Cards and Post the New Card
8. Trade your designer element with another student. Do not say anything to them about your element. 
9. Write your name on the back of the card you are giving and on the card you received.  
10.  Read the Element Card information (that you just received) and decide where this new element belongs. The teacher has organized four 

locations around the classroom—one for each Periodic Table Group studied. Place the new card into the correct Periodic Table Group.

Gallery Walk
11.  Participate in a gallery walk to view the designer elements and to check that your card was put in the right group. If it was placed 

incorrectly, remove it and give it to the teacher.  
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IMAGINE ALL THE ELEMENTS 

APPENDIX G Chemical Properties Investigation Grade 9 Science, Applied 
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Instructions:  
1.  Select a Choice Board option to demonstrate your understanding of metals, their chemical properties, how they are related to each other, and 

where they are located on the periodic table. Join with a small group of students who have selected this same Choice Board option to discuss.

2.  Make sure that your group product includes the answers to the following questions:
• How are the chemical properties of metals the same and different?  
• How do the properties of metals relate to where they are on the periodic table?

3.  Communicate your group ideas clearly using correct scientifi c terminology and appropriate symbols and graphic representations 
(e.g., Bohr-Rutherford diagrams, chemical notation for elements) as required.

Comparison of Metals Multiple Intelligences (MI) Choice Board

Option 1: 

Logical-Mathematical
Create a chart or short slide presentation to show your 
understanding.

Option 3:

Visual-Spatial
Create a Mind Map using images, arrows and captions to show 
your understanding.

Option 2: 

Bodily-Kinesthetic
Create a foldable, or use charades or a role play to show your 
understanding.

Option 4:

Verbal-Linguistic/Musical-Rhythmic
Create a crossword puzzle, poem, song, or jingle to demonstrate 
your understanding.
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COMPARISON OF METALS MULTIPLE INTELLIGENCES (MI) CHOICE BOARD 
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Metal and Properties
Select a metal and list its properties.

Picture or Diagram

Example
Provide an example of another metal in the same group of the 
periodic table and a description of how the two metals are related. 

Non-example
Provide an example of a metal that is not in the same group on the 
periodic table and a reason why it is located where it is.
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Instructions:
a) Read the Learning Contract. 
b) Complete Section 1: Non-negotiable Tasks.
c) Consider your Multiple Intelligences preferences as you select an option in Section 2: Negotiable Tasks.
d) Hand in, display, or present your product.

1.  Non-negotiable Tasks  
 Transfer Your Learning

Select two metals that you have not worked with and be 
prepared to:  

 • Describe their chemical properties

 • Explain how they are the same/different 

 •  Explain why they are located where they are on the periodic 
table (e.g., Which group are they in and what makes that 
group distinct from others?) 

2. Negotiable Tasks 
Demonstrate your learning using your Multiple 
Intelligences preferences.

 Choose one of the format options below:

 A.  An oral presentation using diagrams, pictures and/or 
presentation software

 B.  A product that includes charts and diagrams

 C.  A written summary: using headings, sub-headings and 
point-form notes

 D.  A Mind Map: using images, colour, lines, arrows, and words 
and phrases

 E.  A physical model with an oral or written explanation 
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APPENDIX K

CHEMICAL PROPERTIES RUBRIC FOR FRAYER MODEL/LEARNING CONTRACT

Chemical Properties Investigation Grade 9 Science, Applied 
(SNC1P) Chemistry: Science 
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Categories/Criteria Level 1 Level 2 Level 3 Level 4

Knowledge and Understanding The student:

Describes the chemical properties 
of elements 

Explains the similarities and 
differences between the chemical 
properties of various metals 

Explains the relationship between 
properties of elements and their 
location on the periodic table  

Describes the chemical 
properties with limited 
accuracy

Explains the similarities 
and differences in 
limited depth

Explains the location in 
limited depth

Describes the chemical 
properties with some 
accuracy

Explains the similarities 
and differences in some 
depth

Explains the location in 
some depth

Describes the chemical 
properties with 
considerable accuracy

Explains the similarities 
and differences in 
considerable depth

Explains the location in 
considerable depth

Describes the chemical 
properties with a high 
degree of accuracy

Explains the similarities 
and differences with a 
high degree of depth

Explains the location 
with a high degree of 
depth

Communication The student:

 Uses scientifi c terminology 

Uses symbols and graphic 
representations (e.g., Bohr-
Rutherford diagrams, chemical 
notation for elements)

Uses scientifi c 
terminology with 
limited appropriateness

Uses symbols and 
graphic representations 
with limited accuracy

Uses scientifi c 
terminology with some 
appropriateness

Uses symbols and 
graphic representations 
with some accuracy

Uses scientifi c 
terminology with 
considerable 
appropriateness

Uses symbols and 
graphic representations 
with considerable 
accuracy

Uses scientifi c 
terminology with 
a high degree of 
appropriateness

Uses symbols and 
graphic representations 
with a high degree of 
accuracy

A rubric is an assessment tool used in assessment for and of learning. Before beginning to work on a task, students should be engaged in co-constructing the criteria to 
ensure that they know what success “looks like.” The rubric can be used to guide assessment for learning throughout the process. When the purpose is assessment of
learning (evaluation), the rubric provides the basis for decision making about the student’s level of achievement using the agreed-upon criteria. 




