Chemistry:  Unit 2 Matter


Comprehensive Curriculum

Concept Correlation

Unit 2:  Matter

Time Frame:  Regular Schedule – 2 weeks; Block Schedule – 1 week
	Big Picture: (Taken from Unit Description and Student Understanding)
· Matter can be classified.

· Matter has chemical and physical properties.

· Matter can undergo chemical and physical changes.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Analysis

PS 14

Application

PS 21

Synthesis

SI 1

Knowledge

SI 2

Analysis

SI 3

Application

SI 4

Analysis

SI 5

Application

SI 7

Evaluation

SI 9

Application

SI 10

Evaluation

SI 15

Reflections



	Concept 1:  Classification of Matter
8. Can students describe, differentiate, and provide examples of elements, compounds, and mixtures?

9. Can students describe, differentiate, and provide examples of physical properties, physical changes, chemical properties, and chemical changes? 

10. Can students determine if a substance is a metal, nonmetal, or metalloid, based on properties and location on the periodic table?

11.  Can students describe, differentiate, and provide examples of physical properties, physical changes, chemical properties, and chemical changes? 

12. Can students use their knowledge of physical properties and changes to separate an unknown mixture?


	*Activity 8:  Classification of Matter

GQ 8, 9, 10
	SI 7; 

PS 14
	

	
	*Activity 9A:  Separation of a Mixture 
GQ 8, 9, 10, 11
	SI 3, 10; 

PS 14, 21
	

	
	*Activity 9B:  Separation of a Mixture – Chromatography 

GQ 8, 9
	SI 1, 3, 9, 15; 

PS 21
	

	
	Activity 10:  States of Matter

GQ 9
	SI 1, 5, 7
	

	
	*Activity 11:  Chemical and Physical Changes Lab Carousel

GQ 9
	SI 4, 5, 7, 9, 15; PS 21
	

	Comments:  **Essential Activities: 7, 8A or 8B, 10       ***Optional Activities: 9


Chemistry

Unit 2: Matter
Unit 2 Concept 1:  Classification of Matter

GLEs

*Bolded GLEs must be assessed in this unit

	PS 14
	Identify unknowns as elements, compounds, or mixtures based on physical properties (e.g., density, melting point, boiling point, solubility) (PS-H-C1) (Analysis)

	PS 21
	Design and conduct a laboratory investigation in which physical properties are used to separate the substances in a mixture (PS-H-C4) (Application)

	SI 2
	Describe how investigations can be observation, description, literature survey, classification, or experimentation (SI-H-A2) (Knowledge)

	SI 3
	Plan and record step-by-step procedures for a valid investigation, select equipment and materials, and identify variables and controls (SI-H-A2) (Analysis)

	SI 4
	Conduct an investigation that includes multiple trials and record, organize, and display data appropriately (SI-H-A2) (Application)

	SI 5
	Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Analysis)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 10
	Given a description of an experiment, identify appropriate safety measures (SI-H-A7) (Application)


	Purpose/Guiding Questions:

· Identify elements, compounds and mixtures.

· Make quality observations and ask testable questions.
	Key Concepts/Vocabulary:

· Physical properties

· Chemical properties

· Elements/Compounds/Mixtures

	Assessment Ideas:

· Lab Report

· Quizzes

· Tests

· Graded assignments 

Activity-Specific Assessments:

· Activities 8,  9A, 9B, 11
	Resources:

· Safety Guidelines
· Laboratory Equipment
· Internet


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 8, 9A or 9B, 11 
***Optional Activities: 10
**Activity 8:  Classification of Matter (CC Activity 1)  

(SI GLE: 5, 7; PS GLE: 14) 

Materials List: card stock, Card Sort Template 1 and 2 BLMs, Sample Concept Map BLM, scissors, plastic storage bags, newsprint, markers, masking tape to hang student work on wall
Part 1: Copy Card Sort Template 1 BLM onto card stock, making one set per group. Cut the words apart to make individual cards. Place the cards into a plastic storage bag marked Bag 1. Distribute a set of the cards to each group. Students should be instructed to brainstorm (view literacy strategy descriptions) descriptions of the terms used from common knowledge. Brainstorming involves more than one person discussing a common idea. Tell the students to develop a concept map graphic organizer (view literacy strategy descriptions) on matter, making sure that all of the connecting words/phrases are included. The concept map should then be drawn on newsprint or other large paper sheets using a marker. The entire concept map should be the same color. (refer to the unshaded part of the Sample Concept Map BLM)

	Matter
	Homogeneous

	Substance
	Heterogeneous

	Element
	Mixture

	Compound
	Solution


Part 2: Copy Card Sort Template 2 BLM onto card stock, making one set per group. Cut the words apart to make individual cards. Mark the back of these cards with an X or make this set of cards a different color. This will help to place the cards in the correct bag when the activity is completed. Place the cards into a plastic storage bag marked Bag 2. Distribute a set of the cards to each group. Students should be instructed to brainstorm (view literacy strategy descriptions) and determine where to place this set of terms within the previous concept map. The words should be added to the concept map using a different color marker. Connecting words/ phrases should be included. (refer to the shaded part of the Sample Concept Map BLM)

When the groups are finished with the cards, they are to separate the cards and place them in the appropriate bag. Both bags of cards can then be placed in a larger storage bag for future use.

Part 3: Each group should make a presentation in front of the class, being sure to explain why they made the connections illustrated on their map. After each presentation, give the other groups an opportunity to agree or disagree with any of the connections. An explanation of what they agree/disagree on and why should be given. When all presentations have been made, the teacher should draw a concept map graphic organizer (view literacy strategy descriptions) or use one of several computer programs that will generate a concept map format, refer to Sample Concept Map BLM, to reemphasize the actual connections between these terms. This will prevent misconceptions from being reinforced and clarify the classification of matter. The student generated materials can be taped to the wall (if allowed) and be referred to as needed. 

Students can visit this Web site to review descriptions of elements, compounds, and mixtures: http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch2/mixframe.html.

	Assessment

· Discuss any safety issues before beginning the lab. Set up lab stations with various samples of elements, compounds and mixtures. Students rotate through the stations identifying the type of material as an element, compound, or mixture. Students should provide supporting evidence for their choices.




**Activity 9A: Separation of a Mixture (SI GLEs: 3, 10; PS GLE:14; 21)
.

Materials List: film canisters or other type of container, water, spoons, filter paper, funnels, magnets (covered with some type of material such as plastic wrap to make it easy to remove the iron filings), pieces of cheesecloth or plastic screens or wire gauze, balance, forceps, salt, sand, poppy seeds, iron filings or mossy zinc pieces, burners, ring stands (hot plates), strikers, evaporating dishes, goggles, aprons, science learning logs. 
The objective of this activity is for students to use their previous knowledge of physical properties to separate a mixture. Students are to write a step-by-step procedure for separating the components using the available equipment. All safety issues must be addressed. Students should be familiar with lab safety, filtering apparatus, and using a lab burner with a ring stand (or hot plate) before starting. 

Provide premixed samples of sugar or salt, sand, poppy seeds (they will float), and iron filings or pieces of mossy zinc and place the materials in a film canister, beaker or other appropriate container. A tablespoon of the mixture should be enough. Describe to the class the mixture they will separate. Students should be assigned to group of 3-4 students. Provide a list of all available equipment and the premixed sample to each group. Allow time for the students to explore the physical properties of each component to determine the method of separation.  Instruct each group they are to write a step-by-step procedure for separating the mixture using the available equipment.  In their science learning logs (view literacy strategy descriptions), students are to supply the following information: purpose, hypothesis, material list, and procedure.  Instruct the students to gather the materials listed and perform their experiment. Students should record their results. Instruct the students to include in their reports, a list of the physical properties of each material that was used to separate it from the mixture and what technique was used for the separation of each material. The teacher should assist the students to develop a conclusion if this has not been done previously. 
If electronic balances and/or probe ware are available, they should be incorporated into this activity.

Note: If time is a factor, the iron filings can be omitted and mossy zinc added. The zinc can easily be removed with the forceps.  
	Assessment

· Separation of a Mixture Have students do molecular level drawing of elements, compounds, and mixtures in science learning logs. 
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**Activity 9B: Separation of a Mixture – Chromatography of Markers (CC Unit 7 Activity 2)
(SI GLEs: 1, 3, 9, 15; PS GLEs: 21)

Materials List: safety goggles; aprons; chromatography paper strips or strips cut from coffee filters; large  beaker; water-soluble markers; assorted ink pens; selected solvents such as alcohol, water, vinegar, mineral spirits

Review all safety issues concerning this activity with students.

Distribute supplies for this activity to each pair of students. Activate prior knowledge by 
asking students to name ways of separating mixtures (distillation, crystallization, and chromatography). Construct a concept map, a type of graphing organizer (view literacy strategy descriptions), on the board as students respond. Guide students to the concept of chromatography as a technique used by scientists to separate the components of solutions, mainly using the principle of polarity. The mixture will be carried along the stationary phase by a mobile phase.  The parts of the mixture will move at different rates based on polarity. Illustrate examples and explain the concept of polar molecules to develop student understanding. Point out that different dyes have different polarities. Some colors will travel along with the water if their polarity is close to that of water. This means that the more polar a dye molecule is, the further it will travel up the surface of the paper. Remind students that polar substances require polar solvents and nonpolar substances require nonpolar solvents for dissolution and separation. 

Cut four strips of chromatography paper (or four strips that are 2 cm wide from a coffee filter.) The strips should be long enough to fold over the edge of the beaker when the edge of the strip is just immersed in the solvent. Using a different marker or pen, draw a line about 2 cm above the bottom of each of the four strips. Add the first solvent (water) to the beaker until it is about 1 cm deep. Arrange the strips around the edge of the beaker with the bottom edge just immersed in the solvent. Fold the top of the strips over the edge of the beaker to hold them in place. Wait about five minutes and remove the strips.  Compare chromatograms (the pattern of the separated components of the mixture).  Repeat the process using different markers and/or solvents. 

Ask the students how they know that some of the inks used were mixtures, based on their results. Which inks were water soluble and why? Which inks did not dissolve in water and why? What is the stationary phase? What is the mobile phase? Have the students write a conclusion based on the answers to these questions. 

Relate this activity to current television shows with a forensic theme such as CSI. 

	Assessment

· Write several “ransom notes” using a variety of ink pens and felt tip pens. Have several pens that could possibly have been used to write the notes available. Give different notes to each group. Students are to apply the concepts of chromatography to determine which pen was used to write their particular note. Develop a rubric to be used for evaluation.



Activity 10: States of Matter (SI GLEs:  1, 5, 7)

Materials List: Three Worlds of Chemistry BLM, science learning logs
Activate the students’ prior knowledge of the states of matter by having them, in groups,   brainstorm (view literacy strategy descriptions) what they know about the states of matter. Review the states of matter and changes of state. Explain to students the difference between the macroscopic world, the molecular world and the symbolic world using the Three Worlds of Chemistry BLM. An overview of the difference between the macroscopic world, the molecular world, and the symbolic world can be found at http://www.doe.state.la.us/lde/uploads/2007.pdf . 
Ask students if changing states is a physical or chemical change. Have students do a molecular level drawing of a solid substance changing states. Drawings are to be done in their science learning logs (view literacy strategy descriptions). Plasma should be mentioned as a high energy state of matter that is a mixture of positive ions and electrons. It is the most abundant state of matter in the universe but not on Earth. A drawing of the substance in the plasma state can also be included. Students are to include a written description of the movement of the particles in each state.

Examples:


                      

The following link has an excellent microscopic view of the motion of the particles in the gaseous, liquid, and solid states. An explanation of the arrangement and motion of the particles of the various states of matter as well as a table that summarizes the properties and identifies the behavior responsible for each property are also included on this website:  http://www.chem.purdue.edu/gchelp/liquids/character.html 

Activity 11: Chemical and Physical Changes Lab Carousel (SI GLEs: 4, 5, 7, 9, 15, PS GLE: 31)
Materials List: aprons, goggles, water, beaker, hot plate, effervescent tablet, graduated cylinder, plastic cup, water soluble transparency pen, dry ice, light sticks or any materials readily available to the teacher, Split-Page Notetaking BLM

Set up lab stations with different materials that can be used by the students to perform various chemical and physical changes. 

Example: 

· small container of dry ice (sublimation) 

· effervescent tablet to be placed in water (production of bubbles)

· unactivated light sticks to be activated by breaking inner tube of chemicals

· pieces of paper to cut and then burn 

· a dot of transparency pen ink on a piece of filter paper and a pipet of water to be dispensed drop-wise on the ink (for chromatography) 

Provide specific directions for each station along with all safety issues involved with the procedure. Students should perform the activity and record all observations. Using split-page notetaking (view literacy strategy descriptions) students should identify what type of change is observed at each station based on the observed chemical and physical properties. Split-page notetaking is a logical organization of information and ideas. It helps to separate big ideas from supporting details. Tell the students to draw a line from top to bottom approximately 2 to 3 inches from the left edge on a sheet of notepaper. Model the approach by using the Split-Page Notetaking BLM as a guide. Evidence of chemical reaction should be recorded where applicable. Students should describe the reactions in terms citing evidence of chemical changes in the reactants, products formed, and energy changes. On the left side of the page, describe the original material; on the right-hand side, describe the properties of the material after the activity. Encourage students to study from their notes in preparation for tests and other class activities by covering the information in one column and using the information in the other to prompt their recall.

	Assessment

· Discuss any safety issues before beginning the lab.  Students rotate through the stations identifying the type of change occurring.  Students should provide supporting evidence for their choices.




Sample Assessments

Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, laboratory practicals (problem-solving and performance-based assessments), group discussion and journaling (reflective assessment), and paper-and-pencil tests (traditional summative assessments). 

General Guidelines

· Students should be monitored throughout the work on all activities via teacher observation and journal entries. 

· All student-developed products should be evaluated as the unit continues.

· Student investigations should be evaluated with a rubric.

· When possible, students should assist in developing any rubrics that will be used.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

General Assessments

· The student will provide the sequence of separating a mixture of known materials based on physical properties.

· The student will explain why the phrase heterogeneous substance is inaccurate. 

· The student will list additional chemical and physical changes besides the ones observed in any of the listed activities.

· The student will construct a concept map after completing all activities that will be graded with a rubric.
 Resources
· Elements, Compounds, and Mixtures. Available online at http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch2/mixframe.html
· SMILE Program Chemistry Index. Available online at http://www.iit.edu/~smile/cheminde.html
· States of Matter. Available online at
                  http://www.harcourtschool.com/activity/states_of_matter/
· Chromatography of Markers. 

Available online at http://science.csustan.edu/tutorial/

Name/School_________________________________           Grade _______________________


Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).

Chemistry:  Unit 2 Matter


