Physical Science:  Unit 2 


Comprehensive Curriculum

Concept Correlation

Unit 2:  Nature of Matter
Time Frame:  Regular Schedule – 3 weeks; Block Schedule – 1.5 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· The classification and properties of matter can be explored by utilizing inquiry processes and modeling techniques.

· The kinetic molecular theory can be examined through the study of dissolving rates, modeling molecular behavior, and observing.

· There is differentiation and separation of elements, compounds (which can only be separated or rearranged through chemical processes), and mixtures (which can be separated through various physical processes).

	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

Application

PS 11

Synthesis

PS 13

Analysis

PS 14

Analysis

PS 19

Synthesis

PS 20

Application

PS 21

Application

PS 22

Analysis

PS 27

Reflections



	Concept 1:  Classification of Matter
8. Can student classify matter based on observable and measurable properties?

9. Can student differentiate between types of mixtures?

10. Can students separate mixtures based on physical properties?

11. Can student describe how stated factors affect rate of dissolving?


	*Activity 9A or 9B:  Classifying Matter

GQ 8, 9


	SI 3, 4, 5, 9, 10; PS 11
	

	
	* Activity 10:  Separation of Mixtures

GQ 10


	SI 3; PS 11, 14
	

	
	* Activity 11A or 11B:  Rates of Dissolving

GQ 11
	SI 3, 4, 9, 10; PS 13
	

	Concept 2:  Kinetic Theory/Phase Changes

12. Can student utilize the kinetic molecular theory to describe the properties and structure of the different states of matter?

13. Can student describe the behavior of matter during phase changes?


	*Activity 12:  Kinetic Molecular Theory

GQ 12
	SI 7; PS 20
	

	
	*Activity 13A:  It’s All Just a Phase 
GQ 13
	SI 5; PS 19, 20
	

	
	*Activity 13B:  Energy and Changes in States of Matter

GQ 13
	SI 5, 7; PS 19, 20
	

	
	*Activity 14:  Heating Curve Data

GQ 13
	SI 5; PS 19, 20
	

	Concept 3:  Physical and Chemical Changes
14. Can student classify changes as chemical or physical?


	*Activity 15A:  Changes of Matter: Physical or Chemical
GQ 14
	SI 1, 2, 9, 10; PS 21, 22, 27
	

	
	*Activity 15B:  Is it Physical or Chemical? 
GQ 14
	SI 4, 7; PS 11, 21, 22, 27
	


PHYSICAL SCIENCE MATERIALS LIST

Unit 2 – Nature of Matter (2-3 weeks) 

Concept 1

Activity 9A: safety goggles, penny, iron filings, salt, carbon (or graphite), carbonated beverage, sugar, glass beaker, baking soda, mossy zinc, and any other appropriate forms of matter
Activity 9B: index cards, reference material as needed, science learning logs
Activity 10: salt, iron filings, beaker, water, hot plate, magnet, plastic storage bag or plastic 


wrap (to protect magnet), safety goggles
Activity 11A: beakers, graduated cylinder, hot plate or hot pots, sugar cubes, hot gloves, water, alcohol thermometer, wax paper, stop watch or clock with second hand, stirring rods, balance, index cards, safety goggles, science learning logs

Activity 11B: Sugar cubes, 2 liter clear soft drink, mortar/pestle, cups, graduated cylinder, 



 spoons, hot water, paper towels, 500 ml beaker.  For saturated part: salt, 



 hot plates, hot pads, stirring rods, glass beakers.

Concept 2

Activity 12: Kinetic Molecular Theory BLM, beakers, hot and cold water, methylene blue 


powder
(or other solid indicator—food coloring can be used if necessary), per 


group: 10 to 12 ping pong balls or other small soft rubber balls, plastic tub or clear 

container, safety goggles

Activity 13A: ice, water, thermometer, hot plate, beaker, graph paper, safety goggles, science 

learning logs

Activity 13B: Student notebook paper

Activity 14: Worksheet and graph paper

Concept 3

Activity 17: Wooden craft stick, matches, NaCl, water, evaporating dish, aluminum foil, 


   CuNO3, effervescent tablet, Ziploc bags 

Activity 18: Ziploc pint size bags, baking soda, stop watch, CaCl2 Phenol red, goggles, 

                     storage for chemicals 

Unit 2 Concept 1:  Classification of Matter

GLEs

*Bolded GLEs must be assessed in this unit

PS 11
Investigate and classify common materials as elements, compounds, or mixtures (heterogeneous or homogeneous) based on their physical and chemical properties (PS-H-C1) (Application)

PS 13   Predict how factors such as particle size and temperature influence the rate of          


            dissolving (PS-H-C3) (Synthesis)
PS 14
Investigate and compare methods for separating mixtures by using the physical properties of the components (PS-H-C4) (PS-H-C1) (Analysis)
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 9    Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6)

          (SI-H-A2) (Evaluation)
	Purpose/Guiding Questions:

· Classify matter based upon observable and measurable properties

· Differentiate between types of mixtures

· Describe factors affecting rate of dissolving
	Key Concepts/Vocabulary:

· Elements

· Compounds

· Heterogeneous/Homogeneous mixture

· Rate of dissolving

	Assessment Ideas:

· Classifying matter lab

· Rate of dissolving lab

Activity-Specific Assessments

· Activities 9A or 9B, 10, 11A or 11B
	Resources:

· See material list

· Pre labs


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: 9A or 9B, 10, 11A or 11B 
**Optional Activities: None

Activity 9A: Classifying Matter (CC Activity 1) (SI GLEs: 3, 4, 9, 10; PS GLEs: 11)

Materials List: safety goggles, penny, iron filings, salt, carbon (or graphite), carbonated beverage, sugar, glass beaker, baking soda, mossy zinc, and any other appropriate forms of matter
Have students work independently to complete a word grid (view literacy strategy descriptions) on the classification of matter using common substances easily obtainable for your classroom (example below).  Word grids maximize student participation when they are student generated.  This introductory activity will model this process for your students to use in the future.  Additional blanks may be utilized for student additions. A large grid on poster paper may be posted on the wall or projected through an overhead or computer to aid in student recording.

	Matter
	Element
	  Compound
	Mixture

(heterogeneous or homogeneous)

	Copper penny
	
	
	

	Distilled water
	
	
	

	Iron filings and salt
	
	
	

	Carbon
	
	
	

	Salt
	
	
	

	Sugar dissolved in water
	
	
	

	Carbonated beverage
	
	
	

	Mossy zinc
	
	
	

	Glass beaker
	
	
	

	Baking soda
	
	
	

	
	
	
	

	
	
	
	


Display several types of matter (e.g., elements, compounds, and mixtures) such as copper, carbon, sodium chloride, copper sulfate, distilled water, ammonium nitrate, a saline solution, sucrose or sugar solution, iron filings mixed with sulfur, mossy zinc, and iron filings mixed with salt (or any other appropriate examples available). Have students work independently to predict and record in a word grid whether they view each type of matter as an element, compound, or mixture and to identify whether they are homogeneous or a heterogeneous mixture. 

Question students by asking about the similarities and differences among the substances.  Through discussion, disclose the correct answers to the classification.  As critical terms and defining information is encountered, students should add to the chart in the correct area.  Make sure the grid is large enough for students to add their own suggestions of matter to categorize. 

For information about elements, compounds, and mixtures:

· http://library.thinkquest.org/19957/matter/compelemixbody.html?tqskip1=1
· Concept drawings of compounds, elements, and mixtures: http://www.darvill.clara.net/hotpots/emc.htm
Writing Strategy:  Admit and Exit Slips:  When the student enters class, provide him with a blank note card.  Before the student leaves class for the day, he must have a summary of the class on the front of the note card and a question about the content covered on the back of the card.

[image: image2.png]



Activity 9B:  Flowchart of Matter (SI GLEs: 5; PS GLEs: 11)
Materials List:  index cards, reference material as needed, science learning logs
Have students make vocabulary cards (view literacy strategy descriptions) using the following terms: matter, compound, element, pure substance, mixture, heterogeneous, homogeneous.  Vocabulary cards allow students to see connections between words, examples of the word, and the critical attributes associated with the term.  Vocabulary cards allow students to improve their mastery over the terms and become an easily accessible reference for students to prepare for tests, quizzes, and other activities that utilize the term.  To begin, distribute one 3 x 5 or 5 x 7 inch index card to each student and have them write the term “matter” in the center of the card.  A definition (best if in their own words) should be written in the upper left corner.  The characteristics or description of the term should be placed in the upper right corner.  Ask students for examples of matter and include several of the best answers in the lower left corner.  An illustration of the term should be placed in the lower right corner.  Students should complete another six cards with the remaining terms.  Allow them to review the cards and pair with a partner to share with and to quiz each other.


EXAMPLE OF

A VOCABULARY

CARD

As a formative assessment, have students arrange their seven completed cards in a logical flowchart or concept map that shows the relationship among the terms.  Again have students share their design with their group and defend the criteria they used to relate the terms.  Allow students to rearrange their flowcharts if necessary to create the correct arrangement.  The final chart should be written in their science learning log (view literacy strategy descriptions) along with questions that need to be asked to determine the type of matter, such as “Is it a pure substance?” or “Is it heterogeneous or homogeneous?”  

Allow students to add to their vocabulary cards as new terms are added throughout the unit.  Once students understand the basic process, this can be accomplished by early finishers or for homework as determined by the teacher.  This allows students to make connections between new concepts and prior knowledge and also gives students an excellent tool to add to their study skills.

Activity 10:  Separation of Mixtures  (SI GLEs: 3; PS GLEs: 11, 14)
Materials List:  salt, iron filings, beaker, water, hot plate, magnet, plastic storage bag or plastic wrap (to protect magnet), safety goggles

Since most materials in our world exist as mixtures, separation of mixtures to obtain pure substances is a very important process in industry and everyday life.  Brainstorm (view literacy strategy descriptions) with students how they have seen mixtures separated in their own lives (coffee filters, air conditioning filters, fuel line filters with autos, etc.)  Often everyday separation techniques are separating heterogeneous mixtures where the particles are different states.  Filtration, evaporation, distillation, physical separation, and magnetism are often used for this type of separation.  Chromatography is often used to separate homogenous mixtures as seen on forensic programs on television.

Working in small groups, have students design a separation technique based on physical properties for a mixture of salt and iron filings.  (Other mixtures can be used with available materials: rice and beans, sugar and sand, bbs and sand, etc.)  Re-emphasize that they should include appropriate safety measures for their investigations. Provide a review of various separation techniques, such as magnetism, filtration, evaporation, dissolving, distillation, and chromatography. On design approval, permit students to test their technique on at least one mixture and communicate their results through a lab report. Students should communicate their understanding of the physical separation techniques, including the following:

· What were the components that were mixed together?

· What were the physical characteristics of the mixture?

· Is there any way to separate the components so as to be able to recover one or more of them unchanged?

· When the components were separated, does each have the individual properties of the starting substances?
Activity 11A: Rates of Dissolving (CC Activity 5)

(SI GLEs: 3, 4, 9, 10; PS GLEs: 13)

Materials List:  beakers, graduated cylinder, hot plate or hot pots, sugar cubes, hot gloves, water, alcohol thermometer, wax paper, stop watch or clock with second hand, stirring rods, balance, index cards, safety goggles, science learning logs (Use smaller or softer pieces of candy, or one that easily dissolves)
Prior to this activity, identify safety concerns and review all safety rules.

Students should have prior knowledge of how one substance dissolves into another. In this simple activity, students will investigate the factors that affect the time it takes sugar to dissolve.  Prior to the activity, discuss medicines used for stomach aches and have students record in their science learning logs (view literacy strategy descriptions), predictions of how to make various stomach ache remedies work faster or more efficiently.

Students should work in groups of three to four.  Teacher note:  Electric hot pots are a good alternative to hot plates for heating water in classrooms not equipped with separate lab stations.  Review the lab procedures, have students create a data table to record the data to be collected during the lab.  Have students crush one sugar cube in wax paper while leaving a second cube whole.  Measure the mass of each to make sure they are equal masses (sugar crushed vs. sugar cube).  Equal amounts of hot water should be placed into two beakers.  Place the crushed sugar cube into one beaker at the same time as the whole sugar cube is place in the other beaker.  Begin timing and record the time it takes for the sugar in each beaker to completely dissolve (no longer visible).  Do not allow students to stir or shake the beaker.

If class time allows, have students brainstorm (view literacy strategy descriptions) (additional testing variables).  Lead them to the following tests (or in a shortage of time assign the following tests). It is always advantageous for the student to determine testing criteria or to have the teacher lead them to the appropriate testing criteria.

Repeat the experiment using the following criteria:

1-hot water in each beaker, sugar cube in one, crushed sugar cube in the other, stir both at equal rates 

2- hot water and room temperature water in each beaker, crushed sugar cube in both, no stirring

3—hot water and room temperature water in each beaker, crushed sugar cube in both, stirring at equal rates.

Using their experimental data, have students analyze the relationship between particle size (surface area) and rate of dissolving and the relationship between temperature and the rate of dissolving.  Students should record their analysis in their journals or learning logs.  Students should use their knowledge of the Kinetic Theory of Matter to explain their observations and results.  Students should also indicate independent and dependent variables along with controlled variables utilized during the experiment.  Review students’ predictions about the types of stomach remedies that might work faster and discuss any revisions to their original ideas they may have after experimentation.  Discuss the real world connections they see in everyday life to dissolving rates (drink mixes, cooking methods, types of medicines, manufacturing of chemicals, etc.)

Through direct instruction, define the terms solute, solvent and solubility. Have students make additional vocabulary cards (view literacy strategy descriptions) to add to their existing unit vocabulary cards.  
See Appendix
Activity 11B: Sugar Cube Solutions (Teacher-Made for CC Activity 2)

(SI GLEs: 3, 4, 9, 10; PS GLEs: 13)

The student will compare the solubility rate of sugar cubes and carbonated drinks.  Factors such as stirring, temperature, and surface area analyzed.  Saturated solutions can also be explored using salt.

See Appendix

Unit 2 Concept 2:  Kinetic Theory/Phase Changes

GLEs

*Bolded GLEs must be assessed in this unit

PS 19 
Analyze and interpret a graph that relates temperature and heat energy absorbed during phase changes of water (PS-H-C7) (Analysis)
PS 20
Predict the particle motion as a substance changes phases (PS-H-C7) (PS-H-C3) (Synthesis)
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)
	Purpose/Guiding Questions:

· Utilize Kinetic Molecular theory to describe properties and structure of the different states of matter.

· Describe the behavior of matter during phase change.


	Key Concepts/Vocabulary:

· Phases of matter

· Kinetic molecular theory

· Types of phase changes

· Heat of Fusion

· Heat of Vaporization

	Assessment Ideas:

· Heating curve graph

· Phase change illustration

Activity-Specific Assessments:

· Activities 13A 
	Resources:

· See Materials list

· Heating curve data


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: 12, 13A or 13B, 14
**Optional Activities: None

Activity 12:  Kinetic Molecular Theory (CC Activity 4)  

(SI GLE: 7; PS GLE: 20)

Materials List:  Kinetic Molecular Theory BLM, beakers, hot and cold water, methylene blue powder (or other solid indicator—food coloring can be used if necessary), per group: 10 to 12 ping pong balls or other small soft rubber balls, plastic tub or clear container, safety goggles

As an introduction to the Kinetic Molecular Theory, fill one 600mL beaker with 500mL of cold water. Fill the other with 500mL of hot water. Set the beakers aside so that any motion in the water comes to rest. Now sprinkle equal quantities of methylene blue powder (or any other strongly colored chemical or solid indicator) on the water in both beakers. Twenty or thirty crystal grains are all that is needed. After observation, have students think, pair, and share with a partner to determine why the dye spreads faster in the hot water and why the dye eventually spreads evenly throughout both beakers. In this strategy, students think about the solution to the problem and then pair-up with a partner to share their ideas. After this discussion, students may change their original explanation.  Review the Kinetic Theory of Matter along with changes of state among the four states of matter.
Using split page notetaking (view literacy strategy descriptions), have students record notes about the Kinetic Molecular Theory. See split page notes example for Kinetic Molecular Theory BLM. Students have great difficulty studying from poorly organized and/or poorly recorded notes.  Taking some time to teach students methods in note taking is highly beneficial for student performance.  Using overhead, print (either textbook, trade book, handout, or Internet site) or computer presentation for information, present a section of material to be covered.  Students should draw a straight line from top to bottom on a page in their learning log approximately 2 inches from the left margin.  In the left column, students record big ideas, names and key information with supporting information written in the right column.  Urge students to paraphrase and abbreviate, but only what they can truly read and understand at a later date.  The big ideas to include in this particular set of notes include matter, atoms, particles, molecules, temperature, solid, liquid, gas, average kinetic energy, and absolute zero.  The teacher may determine other terms to add or delete according to the class needs.  Also large amounts of material should be broken into smaller sections to be completed separately (this could be completed over a series of class periods).  This technique can be used to help students organize important information and create a guide for future study.

After direct instruction on the behavior of the tiny, discrete particles of mater (atoms or molecules), have students demonstrate an understanding of the kinetic molecular theory via modeling the movement and the arrangement of the particles. As individual work and for assessment of understanding, ask students to diagram particles of matter in solid, liquid, and gaseous states. These conceptual diagrams should use circles to represent the particles of the substance showing increased distances along with the increased energy for each of the three states.

Following the completion of the concept diagrams, set up the following hypothetical situation: 

One day the class is visited by an alien scientist that comes from the planet Mercury. The alien scientist wants to know what ice, water, and water vapor are like and how they act, because Mercury has no water. 

Tell the students they must come up with a way to describe what water is in its various forms (solid, liquid, and gas). Have each group design a way to demonstrate water in each of its states (solid, liquid, and gas) using 10-12 ping-pong or foam balls in a clear container (or plastic tub). Review their prior descriptions of the behavior of water in its various forms. Ask them if they could find someway to make all of the small balls act or behave like a single ice cube, a glass of water, or the water vapor in the air around them.

As each group is ready, have the students demonstrate their model for you (the Alien Scientist). Use the student’s explanations of the motion and behavior of the small balls, in describing the various forms of water, to show similarities between the motion and behavior of molecules and atoms in solids, liquids, and gases. Explain that all matter is made up of different kinds of atoms and different arrangements of atoms. Discuss the strengths and weaknesses of using the ping-pong ball analogy to describe matter in its various forms. 

For information about the Kinetic Molecular Theory:  www.psinvention.com/kinetic.htm
Activity 13A:  It’s All Just a Phase (CC Activity 6)

(SI GLE: 5; PS GLEs: 19, 20)

Materials List:  ice, water, thermometer, hot plate, beaker, graph paper, safety goggles, science learning logs

Prior to this activity, all essential safety precautions should be identified and discussed by students and the teacher. Students should make a prediction of what a temperature vs. time graph of water would look like as solid ice is heated to water vapor.  A rough sketch of the expected graph should be recorded in their journal or science learning log (view literacy strategy descriptions).  As a demonstration or in small groups, heat a known amount of ice (in a water slurry) while recording the temperature at measured time intervals until the ice has melted, boiled, and a small amount has vaporized. Care should be taken to provide the same amount of energy throughout the observation. (Keep the Bunsen burner or hot plate at the same setting for the entire procedure.)  Instruct students to record temperatures in a data table and use that data to create a temperature vs. time graph. Have the students analyze the graphical information. The teacher should use guiding questions to elicit the relationship between particle motion, energy changes, and the various states of matter. Have students analyze the graph to determine when there is a phase transition and why there is sometimes no temperature change even though additional energy is being absorbed. Ask students what they think is happening when energy is being absorbed and there is no accompanying temperature rise. Students may record observations in their journals in a student created data table and should complete the graph individually. Students should label freezing/melting point (which does not change due to the heat of fusion) and the condensation/boiling point (which does not change due to the heat of vaporization) on their graphs.   After student data sheets have been collected or science learning log entries are completed, conduct a class discussion in which the accuracy of various responses is discussed and the class reaches a consensus on a correct analysis. In lieu of the actual demonstration, students could be provided with heating curve data for water and allowed to graph and analyze the resulting heating curve.

If temperature probes and graphing calculators or laptops are available, this lab can be performed to utilize current educational technology to collect this data and analyze results.

Activity 13B: Energy and Changes in States of Matter (Teacher-Made for CC Activities 3 & 4 combined)

(SI GLE: 5, 7; PS GLE: 19, 20)

Part A Energy of Particles in Different States of Matter
Procedure:

1. Divide sheet of paper into 3 columns after placing paper in landscape format

2. Write the title across the top.

3. Write GAS in the first column, LIQUID in the middle column, SOLID in the 3rd column

4. Use figure 8-6 on p. 217 in the blue book (Glencoe) as a guide to draw and color the pictures

5. Write the caption from the book underneath the picture.

Part B: Changes in States of Matter
Procedure:

1. Divide your sheet of paper into 6 sections (landscape format)

2. At the top of each section, write the phase changes: Melting Point, Boiling Point, Freezing Point, Evaporation, Sublimation, Condensation

3. Write the definition of each of the phase changes

4. Draw and color an example of each of the phase changes.

5. Describe or explain your drawing, if you need to clarify your drawing, underneath your picture.

Activity 14: Heating Curve Data (Teacher-Made for CC Activity 4)

(SI GLE: 5; PS GLEs: 19, 20)

Heating curve data table 

The students are provided the data for the heating curve of water.  They are then able to graph the data and answer questions pertaining to the phase changes.

See Appendix

Unit 2 Concept 3:  Physical/Chemical Changes

GLEs

*Bolded GLEs must be assessed in this unit

PS 11 
Investigate and classify common materials as elements, compounds, or mixtures (heterogeneous or homogeneous) based on their physical and chemical properties (PS-H-C1) (Application)

PS 21. Classify changes in matter as physical or chemical (PS-H-D1) (Application)
PS 22
Identify evidence of chemical changes (PS-H-D1) (Application)
PS 27 Distinguish between endothermic and exothermic reactions (PS-H-D6) (Analysis)
SI 1 
Write a testable question or hypothesis when given a topic (SI-H-A1) (Synthesis)
SI 2
Describe how investigations can be observation, description, literature survey, classification, or experimentation (SI-H-A2) (Knowledge)
	Purpose/Guiding Questions:

· Classify changes as chemical or physical


	Key Concepts/Vocabulary:

· Physical change

· Chemical Change

· Endothermic Reaction

· Exothermic Reaction

· Law of Conservation of Mass

	Assessment Ideas:

· Physical / Chemical labs


	Resources:

· See materials list


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: 15A or 15B
**Optional Activities: None

Activity 15A: Changes of Matter: Physical or Chemical (CC Activity 7)
(SI GLEs: 1, 2, 9, 10; PS GLEs: 21, 22, 27)

Materials List:  wooden craft stick, match, salt, evaporating dish or beaker, dry ice, aluminum foil, copper II nitrate solution, effervescent tablet, sealable plastic bag, rubber band, safety goggles
The purposes of this activity are to (1) observe both physical and chemical changes and (2) classify changes as physical or chemical.  To assess prior knowledge, have the class compile a list of changes that indicate that a chemical reaction has taken place. 

Provide student groups with an overview of the following laboratory investigation and be sure that they review and follow all safety procedures during this activity.  Next, have them design a data table for recording observations, as well as identifying and recording the appropriate safety measures for this investigation. For the investigation, provide the students with a series of tasks to accomplish, such as breaking a wooden craft stick, striking and burning a match, putting sodium chloride in an evaporating dish and adding water, observing dry ice, putting a sliver of aluminum foil into a copper II nitrate solution, dropping an effervescent tablet into a sealable plastic bag containing water and then sealing the bag, and stretching a rubber band (or any other appropriate examples with available materials). Using their data table, students should first predict or hypothesize whether the substance will experience a physical or chemical change. Have groups conduct the investigations and record their observations in their data table. Have students conclude from their observed evidence whether or not a physical or chemical change occurred and cite evidence from their observations to justify their conclusions.

Through discussion, assist students in realizing that scientists gather data in different ways, not solely from experimentation, such as this experiment, but through other means such as observation, description, a literature survey and classification. Have students to suggest examples of major scientific discoveries that were made outside of the experimental lab (e.g., Newton’s observation of the falling apple, observation through telescopes or microscopes, failed experiments such as Teflon, etc.).
Activity 15B: Is it Physical or Chemical? (CC Activity 8) 

(SI GLEs: 4, 7; PS GLEs, 11, 21, 22, 27)

Materials List: 4 pint size sealable plastic bags per group, sodium bicarbonate, water, calcium chloride, phenol red, plastic film canister or small test tube (to hold water/phenol red), tablespoon measuring spoons, splint or birthday candle, safety goggles, science learning logs, Physical or Chemical Change? BLM

As the sealable plastic bags expand, care should be used to prevent excessive pressure build-up. The bags may burst. Have students wear safety goggles at all times.

Prior to this activity, all essential safety precautions should be discussed taking note of containing loose hair, jewelry, clothing, etc. Students should work in groups of 3 to 4 students to complete this activity. Students are to conduct at least five observations of interactions between substances and label each as a chemical or physical change along with other observations.  All observations should be recorded in their science learning logs (view literacy strategy descriptions). (Depending on time, other combinations of possible reactants can be observed and recorded as determined by teacher. See Physical or Chemical Change? BLM for a suggested data table, including answers.)  To save on class time, students will use tablespoon measuring spoons (or plastic tablespoons) to measure solid materials rather than measuring out a specific amount in grams.  This will save a tremendous amount of class time and allow students to have time to conduct all observations within one class period.  Also the plastic bags can be rinsed out and reused if not damaged.

Bag 1: In a sealable plastic bag (pint size works well due to the production of gas in some of the bags), students should place 2 Tbsp, or 2 scoops of sodium bicarbonate (baking soda) and squeeze out excess air. Add 10 mL of water and quickly seal the bag. Students should shake the bag and record observations in a data table. 

Bag 2: In a second sealable plastic bag, students should placed 1 Tbsp, or 1 scoop of calcium chloride and repeat the addition of 10 mL of water as in the first observation. Students should record observations. 

Bag 3:  In a third sealable plastic bag, place 2 Tbsp, or 2 scoops of sodium bicarbonate and 1 Tbsp, or 1 scoop of calcium chloride and mix thoroughly. Students should record observations. 

10 mL of water should be added to bag 3, quickly remove excess air and close the baggie. Have students record observations. 

In a sealable plastic bag, students should repeat experiment three, but replace the water with 10 mL of Phenol Red indicator and record their observations. 

Instruct students to classify each of these changes as chemical or physical. They should utilize their observations from their data table to make their decisions. Ask students what the indicator in the fourth observation told them about the observed reaction?  Ask students if they can identify the gas produced (CO2)?  Ask how they could test this prediction. Show students how to write a chemical equation for any chemical reaction that might have taken place.  Depending on the level of your students and because this is an introductory activity to chemical reactions, the reaction can be written in words or chemical symbols.  Lead students to define endothermic and exothermic reactions in their science learning logs. Ask if this is a physical change or a chemical change? and have students record their results.

Teacher Notes: 

1) a. There is a physical change in the first bag (dissolving)—see #5

b. A physical change occurs in the second bag (dissolving)

c. In the third and fourth bags, a chemical change occurs—see #4 for equation

2)   The indicator should show that the reaction occurring in the third and fourth bag is acidic.  Phenol Red will turn from red to yellow in the presence of an acid.

3)   The gas that is produced is carbon dioxide, CO2. It is formed from the carbonate ion, HCO3-. A burning splint or small birthday candle would show that the gas extinguishes the flame. Some fire extinguishers use carbon dioxide for this reason.

4)  For teacher information, the chemical changes that occur in bags 3 and 4 can be represented by the following equation:



2 NaHCO3 (aq) + CaCl2 (aq)-> CaCO3 (aq) + 2 NaCl (aq) + H2O (l) + CO2 (g)

For advanced students, the teacher could use the chemical reaction as an example of students’ future learning. This activity serves as an introduction to chemical reactions. Students will learn how to name these chemicals by reading the formulas, predict products from the reactants, and write and balance equations such as this in the upcoming units of study.

5)  A physical or chemical change may be accompanied by a change of energy. If the change requires heat from the environment, it is said to be endothermic.




Solute + Solvent + HEAT ---> Solution (physical)




Or Reactants + HEAT ---( Product (chemical)

 

If it releases energy to the environment, it is said to be exothermic.

 


Solute + Solvent ----> Solution + HEAT  (physical)


                 Or Reactants ---( Product + HEAT (chemical)

6)  Phenol Red can be used to show the presence of an acidic solution. It can be   purchased at a swimming-pool supply store. Many common foods can also be used as pH indicators. One of these is red cabbage juice.

Disposal:

Solid wastes may be placed in a solid-waste container. All solutions may be poured down the drain, followed by water. When calcium chloride is dissolved in water, heat is given off. Handle these solutions with care.
Sample Assessment Items

Unit 2 Nature of Matter

Multiple Choice

1. Which of the following combinations would result in a substance that is chemically different than its components?

*
A
Carbon & oxygen form carbon dioxide

B
Sugar & water make a sugar-water solution

C 
Copper & tin form a mixture called bronze

D
Oxygen & nitrogen form the air that we breathe

2. When might a substance absorb heat but not change temperature?

A
When it is in its solid state

*
B
When it is changing from a solid to a liquid

C
When it is in its gaseous state

D
Under no circumstances will a substance absorb heat, but not change      

            temperature

3.
What happens to the thermal energy that is added to the water between 4 & 11 minutes?
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*
A
It breaks apart the water molecules

B
It escapes the liquid as heat



C
It causes the water molecules to move closer together



D
It is lost by evaporation

4      The amount of energy  needed to change a liquid to a gas at its boiling point is 

           called


A
temperature


B
absolute zero


C
Heat of fusion

*
D
Heat of vaporization

5
Sally decides to dye her hair.  After she mixes the dye, she picks the container up and realizes that the container is warm.   The warm container indicates 


A
heat of fusion.

*
B
an exothermic reaction.


C
it has become a pure element.


D
a mistake was made in mixing it up

6      Which of these would not be a means to separate a mixture?

*
A
Finding the pH

B
Filtration

C
Magnetism

D
Chromatography

7 Ben takes the milk from the refrigerator and notices it has a strange odor.  He can          conclude that

A
An endothermic reaction has taken place

B
A physical reaction has taken place

C
A physical change has taken place

*
D
A chemical reaction has take place

Constructed Response

8 Sam needs to dissolve some jello in water.  He wants to set up an experiment to decrease the rate of dissolution.  

A
Write a testable question and hypothesis that he could use for his experiment.   

           B
He pours some jello into water.   Name two factors that Sam could apply to decrease the rate of dissolution.   

Sample Assessments

General Guidelines

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

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

· Student investigations should be evaluated with a rubric.

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

General Assessments

· The student will demonstrate an ability to classify several types of matter (elements, compounds, mixtures) through a laboratory practical. Stations with examples of each type of matter should be included.

· The student will develop concept maps of matter, demonstrating an understanding of terms related to compounds, elements, and mixtures.

· The students will raise their hands as they smell the fragrance, after a small amount of room fragrance is sprayed in a far corner of the room. Have students explain the movement of the fragrance through the room using the Kinetic Molecular Theory.

· The student will predict the heating curve of various substances when given the melting/freezing point or vaporization/condensation points.

· The student will explain the difference between observable physical and chemical changes. Student responses with be evaluated with a teacher-made rubric.

Activity-Specific Assessments

· Activity 11A:  Students will write a short analysis ranking the solubility of different substances dissolved in water such as, sugar, flour, powdered drink, cornstarch, instant coffee, talcum powder, soap powder, and gelatin. The same amount of each substance will be dissolved in water at the same temperature. 

· Activity 12: The student will draw\illustrate diagrams of all six phase changes: solid to liquid, liquid to solid, solid to gas, liquid to gas, gas to liquid, and gas to solid.

· Activity 13:  The student will label freezing/melting points and condensation/boiling points when given a general phase diagram of any substance. Students will draw a small rectangle at each slope of the graph and illustrate the movement of the matter at that phase of the graph. Evaluate for accuracy.

Resources

· Marson, Ron. TOPS Learning Systems: Solutions. 1990.

· Concept drawings of compounds, elements, and mixtures. Online: http://www.darvill.clara.net/hotpots/emc.htm
· http://library.thinkquest.org/19957/matter/compelemixbody.html?tqskip1=1
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.).
Assessment





The student will operationally define a physical change and a chemical changed based on observations of a small birthday candle. Using a prepared data table students, will list physical and chemical properties of the unlit candle. Students will light the candle, placing it on a jar lid or saucer to protect the table, and repeat their observations. The teacher should evaluate observations and definitions for accuracy.





Assessment


Students will write a short analysis ranking the solubility of different substances dissolved in water such as, sugar, flour, powdered drink, cornstarch, instant coffee, talcum powder, soap powder, and gelatin. The same amount of each substance will be dissolved in water at the same temperature. 











Assessment


The student will draw diagrams of all six phase changes: solid to liquid, liquid to solid, solid to gas, liquid to gas, gas to liquid and gas to solid.





matter





substance that has mass and volume





can change state depending on the temperature





solids, liquids,  gases, and plasmas
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