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	Lesson Title:  Using the Properties of Substances to Separate Mixtures 

Topic/Focus Area: Techniques and tools for separating substances in a mixture based on the properties of the substances

	Subject: Physical Science



	Lesson Overview
     In this 4 day lesson, students will conduct a structured inquiry-based investigation to learn about how properties of substances can be used to separate mixtures. Initial activities will involve students in describing physical properties of substances by gathering their own data through observation and using their prior knowledge. Students will then be challenged to apply their knowledge of these properties to plan and execute their own  procedure for separating a mixture, after which they will explain in their journals how the properties of the substances helped to separate them from the mixture. 
   It is important that prior to this lesson, students receive instruction on the following concepts:  properties, mixtures vs compounds, and homogeneous vs heterogeneous mixtures. The opening activity in this lesson is a review of mixtures.

   This lesson includes a reading activity that utilizes literacy strategies similar to those in reciprocal teaching. 


	What are the standards to be addressed?

Grade: 5th

Standard: Physical Science 1.f

Students know differences in chemical and physical properties of substances are used to separate mixtures and identify compounds.



	What are the student objectives?  

Students will be able to use specific tools and techniques to separate mixtures and identify compounds. 

Students will be able to describe (in a written journal entry), the properties of the substances/compounds that can be used to separate them from a mixture.
Students will work as a team to plan (in outline form) a procedure that can be used to separate the substances in a mixture.



	What are the steps of the lesson? 

See the Student Activities Chart attached to this lesson plan.



	Vocabulary: key words are in bold

evaporation, separation techniques, property, mixture, solution, substance, compound, funnel, hot plate, sift, filter, magnetism, density, homogeneous, heterogeneous, wire mesh, boiling point, melting point, solubility, dissolve, grain size, particle size, iron filings, crystals


	Resources and Materials:

· Brain Pop website access to the movie “Compounds and Mixtures”

· Class set of Compounds and Mixtures experiment (attached sample )

· Class set of data charts (attached sample)

· Tweezers, filter paper, wire mesh, funnel, magnet, hotplate, glass container with water, 6 paper cups, paper towels, trays, masking tape for labels, waterproof paper or plastic plates
· Group sets of substances; about ½ cup of each of the following (not mixed!): salt, clean refined sand, iron filings, tiny pieces of foam, tank pebbles, wood chips, water
· Day 3 Mixture (one-third of a cup of the mixture for each group):  Clean refined sand, iron filings, salt water, clean tank pebbles, foam pieces.




	What is the assessment? 

See Attached Assessment Student Chart




	Steps of the Lesson:

Key Questions 

ELL or Literacy Strategies

Time Allocation
	Anticipated Student Questions/Responses

Teacher Responses

Anticipated Common Student Errors

Things to Remember
	Goals and Methods of Evaluation

        Analysis of Student Learning

        Evidence of Student Learning

	ENGAGE

Review: What is a mixture?

What kinds of mixtures are there?

Why would you want to separate a mixture? Examples?

Day One

1. To raise interest, teacher shows the Brain Pop video “Compounds and Mixtures” from the Brain Pop website (search: mixture) as a review.
2. Teacher asks review questions shown above. Discuss answers showing examples of mixtures set up on front table. 
EXPLORE (Exploring Properties)
What are some properties of some common substances that might be found in mixtures?

1. Student groups are given ½  cup sample each of iron filings, sand, salt, sugar, woodchips, and water.
    2. Student groups explore the properties of these common substances. They complete the data chart, describing properties of each substance and thinking about what will happen when added to water, and if it is hetero/homogeneous.
EXPLAIN

Day Two
What properties did we come up with?

1. Student Explanation
    Teacher asks: What properties did you observe for each substance?
Student groups share out. They explain the physical properties they came up with for the substances on their data chart. The teacher records the responses on a class data chart. 

2. Teacher Explanation

a. Teacher summarizes the findings, emphasizing magnetism, solubility in water (for salt), particle size, and density.

b. To help build meaning for key vocabulary terms, the teacher uses Cognitive Content Dictionary (see attached sample). Students copy the CCDs in their science notebooks. Words to be included in the CCDs: physical property, mixture, magnetic, solubility. 

ELABORATE/EXTEND I

Day Three

How can the properties of substances be used to separate them from a mixture?

Challenge!

Students are challenged to apply what they’ve learned about the properties of substances. They will be given the task of separating a mixture. 

1. Review of Tools and Mixture: 

Teacher displays (does not pass out!) a cup of the mixture and the tools that will be available. Using a chart with labeled pictures, teacher explains the names of the substances and tools . Remind students that although these are tools that will be used today, the types of tools that can be used are limitless. Students are to ask for teacher approval if they want to use other innovated tools.

2. Class Discussion (Prediction/Plan): Teacher asks:

“How would you separate the substances in this mixture?

       a. Students share out ideas.

  b. Prediction/Plan in notebook:

Teacher reviews the steps in the Science Notebook Process handout or poster with class. Student groups do steps 1 & 2 only in notebook.

3. Conduct the Investigation

    Students follow their plan to separate the mixture and record their results on “Student Lab Data and Explanation Chart” handout.

EXPLAIN

How did your group separate the mixture?  What did you learn from this investigation about the properties of substances?

1. Student Explanation 

    a. Groups report their finding, explaining each substance. 

    b. Individual Journal Explanation:

Each student reflects in his/her journal. As a guide to support better writing and thinking, teacher reminds students to use data chart and any science notes. Students respond to the following prompts:

“Was your group successful? Why or why not?” 

“How does knowing the properties of substances help to separate a mixture?”

2. Teacher Explanation/Summary and Clarification: 

a. Teacher reviews the properties of each substance that helped to separate it. Focus on salt’s ability to dissolve in water and the evaporation of water as a way to separate them. Show all students the residue from the salt in the dish. (Use only Pyrex glassware!)

b. Teacher reviews the journal question, 1b, above.

ELABORATE/EXTEND II

Day Four
1. Class Discussion for extension of thinking:

Teacher asks:

a. What professionals do you think would know about the separation of mixtures or the properties of substances?

     b. Why would a chemist need to know about the 
     properties of substances?
2. Reading Activity
Students read science textbook chapter 10 lesson 2 (pg. 370-374) using a strategy that involves pre-reading, during reading, and post-reading activities (see handout).
EVALUATE

     Through a written quiz prepared by the teacher, students demonstrate knowledge of using appropriate tools, techniques, and properties of substances in order to separate them from a mixture.

(See attached handout quiz)


	A mixture is a combination of two or more substances that are not chemically combined. The substances must be physically separated.

Some examples might be milk, salad, soil, soup, etc.

It might be useful to separate a mixture in order to know what makes it up and what each substance in it is like.  Plant scientists, for example, separate the substances found in plant fluids, usually in a search to find chemicals that can be used as medicine. 
Review:
“What does homogenous mean again?”

“Homo means the same. A homogeneous mixture 
 a solution) means that the substances in it  are mixed evenly, the same throughout.”

“What does heterogeneous mean again?”

“Hetero means different. A heterogeneous mixture means that the substances in it are mixed  unevenly, different throughout. 
Be sure to stress to students that they will NOT be mixing everything together!

S: “Do we have to use water?”

T: “Yes, mix each substance  with water. You decide if it is a homogeneous (solution) mixture, or if it is heterogeneous.”

Tip: Assigning each group member a number will greatly ease turn-taking. Student #1 can start, #2 does the next step, etc. Group will be happier!
You do not need large quantities of the substances for the mixture = larger mess at the end. Keep it Simple. At least a teaspoon of each substance mixed with ½ cup of water.

Clarify the task by telling students to sort the different substances into the cups or paper plates and to label the cups.

Be sure students are given adequate time to complete the student lab data and explanation chart. This should be intertwined with the investigation procedure. Example. Students separate the foam, then record on the data chart.

Some student comments might be:

S: They’re mixed up too well.

T: Yes, think about how you can use the tools and equipment to get them out.

S: We could separate most of the substances, but we couldn’t figure out how to get the salt out.

T: What is the salt dissolved in?

What are properties of salt or water that can help you to separate them?

If students are still stuck, ask:

Think about what happens in the water cycle. How does water on earth’s surface get into the atmosphere?

How can this help to separate it from the salt? What do you need to add to the water?

Forensic chemists/detectives, geologists, soil scientists, chemists

See Handout for Reading Activity 
Pre-Reading:

“They’re separating mixtures like we did.”

“These are heterogeneous and homogeneous mixtures.”

 “How is a solution separated?”

During Reading:

Alloys have the same physical properties of whatever is combined to make it.

Vocabulary questions may arise:

Compound, alloys, solution, etc…

“What are the properties of alloys?” “How are they separated?”
Post Reading:

“How many questions do we have to ask?” “One question per person.”

“How do we come up with the question?”

“Look at your notes and select a question based on your reading.”


	Make sure that students write about physical properties and not chemical properties. 

Prior knowledge ok to include. For example, students know that water changes state, through evaporation, when heat is added. So, they can include this in chart even though they have not done this in the lesson.
Check that students complete the chart before moving on to next part of lesson.

Make sure students speak in complete sentences and include the word property: 

Example:  We found that a property of iron filings was magnetism.  The properties of sugar included white color, grainy with crystalline particles, solid, etc. 

Check that students complete the CCDs in their notebooks.
Conduct a quick quiz of tools and techniques discussed in chart. Many students do not know names such as hotplate, funnel, filter paper, wire mesh, etc. 

Monitor groups as they write their procedures. Check for general logic of sequence and safety considerations.

Monitor groups as they conduct the investigation. Allow time for completion of the data chart. Make sure all students complete it.

Check that groups explain how they separated each substance and  what property allowed it to be separated.
Monitor journal writing. Encourage students to discuss with a buddy if they are having trouble. 

Question students at end of teacher explanation/summary.



































































