	Planning Sheet for Single Science Lesson
	Lesson Title: Physical vs. Chemical Change I
	Cluster: 2

S.L.O: 12
Grade: Senior 1 / Grade 9


	
	Teaching – Learning Sequence            
	 Materials Required

	A. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning
S1-0-1a: Propose questions that could be tested scientifically.

S1-0-3a. State a testable hypothesis or prediction based on background data or on observed events.
Implementing; Observing, Measuring &

Recording

S1-0-4a. Carry out procedures that comprise a fair test.

S1-0-4b. Demonstrate work habits that ensure personal safety, the safety of others, as well as consideration for the environment.

S1-0-4e. Work cooperatively with group members to carry out a plan, and troubleshoot problems as they arise.

S1-0-5c. Record, organize, and display data using an appropriate format.
Analyzing & Interpreting

S1-0-6a. Interpret patterns and trends in data, and infer and explain relationships.

S1-0-6b. Identify and suggest explanations for discrepancies in data.
Concluding & Applying

S1-0-7a. Draw a conclusion that explains the results of an investigation.
B. STSE Issues/ Design Process/ Decision Making

S1-0-4d. Use various methods for anticipating the impacts of different options.


C. Essential Science Knowledge    Summary

Students will be taught how to differentiate between physical and chemical changes.  In a physical change there is only a change of state or shape.  In a chemical change one or more new substances are created that differ from the original.  Students will learn that chemical changes are often indicated by the appearance of a new colour, emission of heat or light, emission of bubbles of gas, formation of a precipitate, or by the observation that the change is difficult to reverse.
Will you assess? If so, what?

Their knowledge of physical and chemical changes in everyday life as well as their ability to differentiate between these two types of changes.

How will you assess it?

Informally through their ability to complete set tasks in groups.  Verify their understanding as lesson closes through extension activity relating lab activity to a real-world event.


	1. Start the class with a demonstration entitled “Charcoal on the Rise” that shows the difference between a physical and chemical change quite drastically.  Ask the following probing questions: “What is the difference between the processes in beaker I and beaker II?”; “In which of the two beakers could we get the sugar back as sugar?”; “What do you think happened in beaker II?”; “What property do you think concentrated sulfuric acid has?”; and “What do you think the black material in beaker II is?”.  Allow adequate time so that students can become fully engaged in the demonstration.

2. Define for the student’s both physical and chemical changes and discuss how these processes related to the opening demonstration.  Provide examples of what constitutes both physical and chemical changes, ensuring mention of physical and chemical properties in this discussion.

3. Probe students as to other chemical reactions that occur in everyday life.  Ask students “What might be some clues that would help us know whether or not the change is chemical?” and indulge based on their responses.

4. Break students up into groups of four and give each group an envelope containing 18 processes.  Each process is an example of either a physical or chemical change.  As a group, have students decide which processes are physical changes and which ones are chemical changes.  Review the correct solutions to these processes after students have had a chance to make their own predictions.

5. Briefly demonstrate the lab “Melt It!” so that students are aware of the procedure and any safety precautions.  Break students into their group of four once again and ask them to complete this lab.  Circulate to assist groups as required.  Stop groups at times to emphasize points of concern.

Close the lesson by verbally reviewing the major concepts learned.  Give students extension activity where they are to make a connection to literacy by writing a story explaining what happens to a snowman that sits for two hours on a sunny day – inform students that there will be similar effects to those in the Melt It lab.  Also, inform students that there will be a small quiz at the end of next class on differentiating between physical and chemical changes.                                                                      
	100 mL beaker (2)

100 mL of sugar crystals

Glass stirring rods (2)

Concentrated sulfuric acid

Fumehood

Envelopes containing 18 processes

4 ice cubes per group

4 small dishes per group

Salt

Hammer or mallet

Safety goggles


Questions to consider in your planning / delivery:

1. Does the lesson start through engagement?

2. Am I using this phase as an opportunity

  to find out where students are ‘at’ in their

  thinking?

3. Is there an emphasis on first-hand

         experiences – an evidential phase?

4. Am I helping students to make sense of

          these experiences – a psychological phase?

5. Is their a theoretical phase where the

         essential science knowledge is articulated

         and consolidated?

6. What specific skill and knowledge 

         development am I emphasizing?

7. Is there evidence of clear instructions
        and purposeful questions in my teaching

        sequence?

	Planning Sheet for Single Science Lesson
	Lesson Title: Physical vs. Chemical Change II
	Cluster:  2

S.L.O:  12
Grade:  Senior 1 / Grade 9


	
	Teaching – Learning Sequence            
	 Materials Required

	B. Cluster 0: Scientific Inquiry

Initiating, Researching & Planning
S1-0-1b. Select and justify various methods for finding answers to specific questions.

S1-0-2c. Summarize and record information in a variety of forms.

S1-0-3a. State a testable hypothesis or prediction based on background data or on observed events.
Implementing; Observing, Measuring &

Recording

S1-0-4a. Carry out procedures that comprise a fair test.

S1-0-4b. Demonstrate work habits that ensure personal safety, the safety of others, as well as consideration for the environment.

S1-0-4e. Work cooperatively with group members to carry out a plan, and troubleshoot problems as they arise.

S1-0-5c. Record, organize, and display data using an appropriate format.
Analyzing & Interpreting

S1-0-4c. Interpret relevant WHMIS regulations.

Concluding & Applying

S1-0-7a. Draw a conclusion that explains the results of an investigation.
D. STSE Issues/ Design Process/ Decision Making

S1-0-4d. Use various methods for anticipating the impacts of different options.


E. Essential Science Knowledge    Summary

Students will perform a series of small tests in order to determine whether the change present is physical or chemical in nature.  Students will learn to provide justification for their responses using proper scientific rhetoric.  

Will you assess? If so, what?

Their knowledge of physical and chemical changes in everyday life as well as their ability to differentiate between these two types of changes.

How will you assess it?

Informally through their ability to complete set tasks in groups.  Verify their understanding as lesson closes by having students complete a quiz linking knowledge gained over the past two classes.


	6. Prior to the beginning of class, the teacher will have organized the classroom into the 14 stations required for the activity.  Start the class by reviewing the following terms:  physical change, chemical change, physical property and chemical property.  Address any noticeable conceptual gaps at this point in the lecture.  This is to be done verbally, as students will already have notes on these terms from the previous day.

7. Review lab safety concepts with students, stressing points most pertinent to the activity they are about to partake in.  Ask students to find a partner and instruct students to visit each station, recording their observations and answers after each experiment is performed.  Circulate to assist groups as required.  Stop groups at times to emphasize points of concern. 

8. Review results with students and clarify any trouble areas based on experimental observations students had.

9. Ask students to clear their desks and prepare for a small quiz based on physical and chemical changes.

Close the lesson by verbally reviewing the major concepts learned and provide students with a brief introduction to the next topic that will be studied in the subsequent class.

                                                            
	Matchbook

Tin cans (3)

Safety goggles

Copper sulphate crystals

Tweezers (2)

Test tubes (several)

Test tube racks (1 each group)

Pitcher of water

Metal spatula (2)

Iron filings or nails

Egg shell pieces

Eyedropper (4)

Vinegar (3)

Beaker (6)

Dish (4)

Ice cubes (20 minimum)

Straws

Limewater

Milk

Bucket

Cobalt chloride

Evaporating dishes (14)

Hot plate (3)

Tongs (2)

Wire mesh

Water bottle (2)

Glass stirring rod

Toothpicks

Lemon juice

Filter paper

Crackers

Baking powder

Chalk

Hydrogen chloride solution

Baking soda

Rubber stopper

Kleenex

Questions to consider in your planning/ delivery:

8. Does the lesson start through engagement?

9. Am I using this phase as an opportunity to find out where students are ‘at’ in their thinking?

10. Is there an emphasis on first-hand experiences – an evidential phase?

11. Am I helping students to make sense of these experiences – a psychological phase?

12. Is their a theoretical phase where the essential science knowledge is articulated and consolidated?

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

14. Is there evidence of clear instructions and purposeful questions in my teaching sequence?


Charcoal on the Rise!

Problem: 

What is the difference between the two changes in the sugar?  Why?

Materials:

100 mL of sugar crystals

100 mL beaker (2)

Glass stirring rods (2)

Fumehood

Procedure:

1. Fill each beaker half full of sugar.

2. Add about 40 mL of water to the first beaker and 40 mL of concentrated sulfuric acid to the second beaker.

3. Stir and let stand.

4. Observe the difference between the two changes in the sugar.

5. Ask: “In which beaker do the reactants still have the same properties?  Different?  Why?”

Melt It!

Problem:

Which ice cube will melt the fastest?  Why?

A:  Ice cube left on the kitchen counter

B:  Ice cube left in a hot spot

C:  Ice cube with salt on it

D:  Ice cube crushed gently with a hammer

Procedure:

1. Put an ice cube on each plate.

2. Leave an ice cube on the kitchen counter.

3. Find a hot spot around the classroom and leave an ice cube there.

4. Pour salt on an ice cube and leave it on the table.

5. Crush the last ice cube and then leave it on the table.

6. Observe what is happening to each ice cube, noting the rate at which each melts.

7. Ask:  “Which ice cube melted the fastest?  Second?  Third?  Slowest?  Why?”

Observations:

1. Observe and record what happens after each minute on a data sheet for each cube.

2. Translate the data collected into a graph of Time vs. % Cube Melted.

Physical vs. Chemical Change Notes

In order to fully understand physical and chemical changes, we must first remind ourselves about physical and chemical properties.  What are they, and how can we recognize them?

Physical properties do not change the chemical nature of matter.  Examples include colour, texture, odour, luster, clarity, taste, state of matter, hardness, malleability, ductility, melting point, boiling point, crystal form, solubility, viscosity and density.

Chemical properties change the chemical nature of matter.  Examples include combustibility, pH, electromotive force and reaction with an acid.

In chemistry, there are two major types of changes that occur:

1. Physical Change

2. Chemical Change

In a physical change, there is only a change of state or shape of the substance.  The new substance has the same properties as the old substance.  No new substance(s) are produced.

Examples include ice melting, water boiling, paper cut into pieces and splitting wood.

In a chemical change, one or more new substances are created.  Each new substance is different from the original substance; it has properties that are different than those of the starting materials.  Also, you cannot get the original materials back easily.

Examples include lighting a match, cooking an egg, burning newspaper and steel rusting.

There are some clues that can help us determine whether or not the change present is chemical in nature:

1. New colour appears.

2. Heat or light is given off.

3. Bubbles of gas are given off.

4. A precipitate is formed.

5. The change is difficult to reverse.

Chemical or Physical Change?

1. Margarine spoils in the fridge

2. Chocolate goes soft in the hot sun

3. Clear liquid is mixed with a base and turns purple

4. Leaves change from green to red

5. Metal on car turns from silver to reddish-brown

6. Water disappears from a glass over time

7. Sawdust forms from wood being cut with a saw

8. Ice breaks into smaller pieces

9. Carbon dioxide is dissolved in carbonated drinks

10. Water boils

11. Clothes are torn

12. A match is lit

13. Food is chewed

14. A nail rusts

15. Gas is burned in a stove

16. Ice cream melts

17. Food is oxidized for energy

18. A rubber band is stretched  

Glen Shumsky

