Physical Science:  Unit 4 Chemical Reactions

Comprehensive Curriculum

Concept Correlation

Unit 4:  Chemical Reactions
Time Frame:  Regular Schedule – 3 weeks; Block Schedule – 1.5 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Chemical reactions can be classified and balanced.

· Chemical reactions can be related to the law of conservation of matter and the information applied to everyday life.

· The pH of a substance can be determined and the substance can be classified as acid, base or neutral.

	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

Synthesis

PS 18

Application

PS 21

Application

PS 22

Application

PS 23

Analysis

PS 24

Analysis

PS 25

Evaluation

PS 26

Analysis

PS 28

Synthesis

SI 14

Reflections



	Concept 1:  Chemical Reactions

24. Can student differentiate among acid, base, and neutral substances?

25. Can student determine the pH of substances using indicators and classify the substances as acid, base, or neutral?

26. Can student differentiate among types of simple chemical reactions?

27. Can student relate chemistry to everyday life?

28.  Can student describe the effects of various factors on the rate of a chemical reaction?


	*Activity 27:  Reaction Types

GQ 26
	SI 5; PS 21, 22, 24
	

	
	*Activity 28: Classifying Reactions
GQ 26
	SI 5; PS 21, 22, 24
	

	
	*Activity 29:  Acid, Base, or Neutral?

GQ 24, 25
	SI 10; PS 23, 28
	

	
	*Activity 30:  Cabbage Juice Indicator

GQ 24, 25
	SI 10; PS 23, 28
	

	
	*Activity 31:  Reaction Rates

GQ 28
	SI 9; PS 25
	

	
	*Activity 32:  In the News

GQ 27
	SI 2, 14; PS 28
	

	Concept 2:  Carbon Chemistry
29. Can students model or interpret diagrams of simple organic compounds?


	*Activity 33:  Hydrocarbons

GQ 29
	SI 7; PS 18
	

	Concept 3:  Conservation of Energy/Balancing Equations
30. Can student explain the purpose for balancing equations?

31. Can student recognize the relationship between the mass of the products and the mass of the reactants in a chemical reaction?
	*Activity 34:  In Balance

GQ 30, 31
	SI 5, 7; PS 26
	

	
	*Activity 35A/B:  Law of Conservation of Mass and Energy

GQ 30, 31
	SI 9, 10; PS 1, 22, 26
	


PHYSICAL SCIENCE MATERIALS LIST

Unit 4 – Chemical Reaction (3 weeks) 

Concept 1

Activity 27: 50 g mossy zinc, 50 mL 1.0 M copper II sulfate solution or aluminum foil, 50 mL 1.0 M copper II chloride solution, 50 mL 0.1 M copper II chloride solution and 50 mL1.0 M sodium phosphate solution, 50 mL 1 M sodium hydroxide, 50 mL 1M hydrochloric acid, aluminum foil, steel wool or magnesium ribbon, crucible tongs, Bunsen burner, 50 mL 3% hydrogen peroxide and 50 g manganese oxide or solid manganese, test tubes or 24 well reaction plate, Petri dish, 250 mL beaker, universal indicator, science learning logs, Types of Chemical Reactions BLM, Chemical Reaction Types Demonstration BLM, safety goggles, gloves, and aprons


 

Activity 28: science learning logs
Activity 29: various household chemicals (such as vinegar, carbonated beverages, bleach, lemon juice, milk, baking soda, diluted drain cleaner, water, orange juice, cranberry juice), litmus paper, universal indicator, beet juice or purple cabbage juice, 0.5 M hydrochloric acid, 0.5 M sodium hydroxide,  0.5 calcium hydroxide, diluted ammonia,  1.0 M sodium chloride solution, 24 well reaction plates or test tubes, safety goggles, gloves, aprons

Activity 30: Various household items and cabbage juice
Activity 31: three 600 mL beakers (or other large beakers of same size on hand), 50 mL 1 M hydrochloric acid, 50 mL 0.5 M hydrochloric acid, 50 mL  0.25 M hydrochloric acid, 10 g sodium bicarbonate, Stopwatch or clock with second hand, water, effervescent tablets, safety goggles, gloves, aprons
Activity 32:  various print resources, magazines, newspapers, Internet
Concept 2

Activity 33: Hydrocarbons BLM (one per group), gumdrops, toothpicks 

Concept 3

Activity 34: various colored game chips, Reactant and Product BLM, science learning logs, Balancing Chemical Equations BLM
Activity 35B: (per group) 10 mL graduated cylinder, 125 mL Erlenmeyer flask, small test tube, small forceps, rubber stopper, 10 mL 0.5 M copper II chloride, CuCl2 solution, 0.1 M silver nitrate, AgNO3 solution, balance, science learning logs, safety goggles, gloves, aprons
Unit 4 Concept 1:  Chemical Reactions

GLEs

*Bolded GLEs must be assessed in this unit

	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 23
	Classify unknowns as acidic, basic, or neutral using indicators (PS-H-D2) (Application)

	PS 24
	Identify balanced equations as neutralization, combination, and decomposition reactions (PS-H-D3) (Analysis)

	PS 25
	Determine the effect of various factors on reaction rate (e.g., temperature, surface area, concentration, agitation) (PS-H-D4) (Analysis)

	PS 28
	Identify chemical reactions that commonly occur in the home and nature (PS-H-D7) (Analysis)

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

	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)

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

	SI 14
	Cite examples of scientific advances and emerging technologies and how they affect society (e.g., MRI, DNA in forensics) (SI-H-B3) (Synthesis)


	Purpose/Guiding Questions:

· Differentiate among acid, base, and neutral substances

· Determine the pH of substances using indicators and classify the substance

· Differentiate among types of simple chemical reactions

· Relate chemistry to everyday life
	Key Concepts/Vocabulary:

· pH scale, acid, base, neutral, salt

· 4 types of reactions

· Reaction rates

· Physical/chemical change

	Assessment Ideas:

· Illustration of pH scale

· Acid, base lab

· Reaction type lab

· Chemistry in the news poster

Activity-Specific Assessments:

· Activities 32

	Resources:

· See material 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: 27, 28, 29, 31, 32 

**Optional Activities: 30
Activity 27: Observing Reaction Types (CC Activity 3)  

(SI GLE: 5; PS GLEs: 21, 22, 24)

Materials List: 50 g mossy zinc, 50 mL 1.0 M copper II sulfate solution or aluminum foil, 50 mL 1.0 M copper II chloride solution, 50 mL 0.1 M copper II chloride solution and 50 mL1.0 M sodium phosphate solution, 50 mL 1 M sodium hydroxide, 50 mL 1M hydrochloric acid, aluminum foil, steel wool or magnesium ribbon, crucible tongs, Bunsen burner, 50 mL 3% hydrogen peroxide and 50 g manganese oxide or solid manganese, test tubes or 24 well reaction plate, Petri dish, 250 mL beaker, universal indicator, science learning logs, Types of Chemical Reactions BLM, Chemical Reaction Types Demonstration BLM, safety goggles, gloves, and aprons

Teacher Note:  Students should not look directly at the burning magnesium as it burns extremely bright and can damage eyesight. Review all safety procedures prior to the activity.

Review the criteria for and process of classifying chemical reactions as combination (or synthesis), combustion, decomposition, single replacement, double replacement or neutralization (which is a special type of a double replacement reaction) learned in Activity 2a. Students will work in groups to observe an example of each type of chemical reaction. The observation can take place using small beakers, test tubes, or plastic well trays.  This can also alternatively be conducted as a whole class demonstration.  If completed as a whole class demonstration, the quantities may need to be increased to allow for a larger sample for viewing. Students should record all observations of reactants, evidence that a chemical reaction has occurred and the properties of the products, in their science learning logs (view literacy strategy descriptions).

Some example reactions might include the following: 

· Place a piece of mossy zinc and 1 mL of  1.0 M copper II sulfate, CuSO4 solution in a test tube or  in a 24 well reaction plate OR 15 cm x 15 cm piece of aluminum foil placed in a 250 mL beaker with 150 mL of 1.0 M copper II chloride, CuCl2 (single replacement).

·  Place 50 mL of 0.1 M copper II chloride, CuCl2 solution in a 250 mL beaker and add 50 mL of a 1.0 M sodium phosphate, Na3PO4 (double replacement).

· Place a small amount of steel wool in the bottom of a small beaker or jar (tape in place if necessary) and invert over a dish containing 1-2 mL of water. Observe after a few days (Teacher note: you may want to prepare one a few days in advance for comparison to speed up observation time) or hold a 10 cm strip of magnesium ribbon with crucible tongs and ignite the other end in a Bunsen burner flame. After ignition, hold the burning magnesium over a ceramic fiber square until the reaction is complete.  DO NOT LOOK DIRECTLY AT THE BURNING MAGNESIUM AS IT BURNS EXTREMELY BRIGHT(combination or synthesis). 

· Light a Bunsen burner and observe flame (combustion of methane gas CH4).

· Place 2 mL 3% H2O2 and add a pinch of MnO2 or a few pieces of solid Mn in a test tube or 24 well reaction plate (decomposition).

· Place 1mL of 1M HCl along with a few drops of universal indicator in a test tube.  The color will be red in the presence of an acid. Measure and record pH.  Add 1mL of 1M NaOH along with a few drops of universal indicator observe change in color.  Color should be purple.  Add 1mL of NaOH (without indicator) to the original test tube of 1M HCl with indicator.  The color will change to green when the reaction is neutralized (neutralization).

Students should record all observations.  Help them to write a balanced equation for each reaction through direct instruction, and allow them to identify the type of reaction.  See Chemical Reaction Types Demonstration BLM for answers for the example reactions.  Depending on chemicals available, other suitable reactions can be used for the demonstration as determined by the teacher. 
Additionally, provide students with the Types of Chemical Reactions BLM that has numerous balanced chemical reactions listed. Have the students identify and record the reaction type occurring in each example.
Activity 28:  Classifying Reaction Types (SI GLE: 5; PS GLEs: 21, 22, 24)

Materials List:  science learning logs

Begin this introductory activity with a Directed Reading-Thinking Activity, DR-TA (view literacy strategy descriptions). To help students comprehend text that describes and provides examples of the types of chemical reactions, use the appropriate section of text (information can also be found at http://dbhs.wvusd.k12.ca.us/webdocs/Equations/Equations.html at Reaction Types Tutorial Section) and take students through the following steps:

· Ask students to categorize the types of chemical reactions with which they may be familiar and record. Record student responses on board or overhead.

· Ask questions that invite predictions, such as the following:  Why do scientists classify information? Based on what we’ve already discussed, what do you expect to learn about chemical reactions in this reading?  Have students write their predictions in their science learning logs (view literacy strategy descriptions).

· Allow students to read the appropriate section of text concerning types of chemical reactions, stopping after reading about single replacement reactions to revise their predictions.  Ask students to reread their predictions.  They should revise or add to their predictions if necessary and record the appropriate information about single replacement reactions.  Repeat this cycle several times as you and your students read through each of the reaction types. When finished, have students summarize what they have just read in their science learning logs. Have them share their summaries with another student and allow peer review to determine if their summaries are complete and can be supported with information from the text.

· Once the reading is completed, use student predictions as a discussion tool.  Ask students to reflect on their original predictions and track changes in their thinking and understanding about the types of chemical reactions as they confirmed or revised their predictions.  Students should write statements of overall understanding in their science learning logs.

Emphasize to students that they should use this same process when they read their science textbook on their own to aid in their understanding of various topics. By reading small portions of text and recording notes, they can develop a better understanding of the required content material.
Activity 29:  Acid, Base, or Neutral? (CC Activity 7)

(SI GLE: 10; PS GLE: 23, 28)

Materials List:  various household chemicals (such as vinegar, carbonated beverages, bleach, lemon juice, milk, baking soda, diluted drain cleaner, water, orange juice, cranberry juice), litmus paper, universal indicator, beet juice or purple cabbage juice, 0.5 M hydrochloric acid, 0.5 M sodium hydroxide,  0.5 calcium hydroxide, diluted ammonia,  1.0 M sodium chloride solution, 24 well reaction plates or test tubes, safety goggles, gloves, aprons

Students should identify and follow all safety procedures during this activity. The purpose of this activity is to classify substances as acid, base, or neutral, based on evidence of pH determined by the use of indicators. Prior to this investigation, the class should have explored the characteristics of acids, bases, and neutral solutions, including an explanation or demonstration of neutralization and analysis of the pH scale. Allow the students to try various indicators such as litmus paper, universal indicator, beet juice, or purple cabbage juice while testing the pH of common household chemicals such as vinegar, carbonated beverage, bleach, lemon juice, milk, baking soda, diluted drain cleaner, and water. Discuss the advantages and disadvantages of the various indicators while also referring to the sensitivity of each. To further reinforce this topic cognitively, provide students with some “unidentified” low-concentration solutions such as hydrochloric acid, sodium hydroxide, sulfuric acid, calcium hydroxide, ammonia, and sodium chloride solution, and have them analyze pH levels to classify each as an acid, base, or neutral substance. Include a culminating discussion in which students are asked to provide examples of acids and bases in everyday life. Some examples include pH measurements in everyday life, such as soil ph for gardeners, water pH for water quality, aquariums, swimming pools, shampoo pH in advertisements, food pH in various types of foods, and why you need antacid medication if you consume too much acidic food.  This activity can be extended using samples that students bring to class to provide various test substances, such as various types of water (local municipal water, well water, bottled waters, well water, lake, pond, or river water, aquarium water, swimming pool water, etc.).
Activity 30:  Cabbage Juice Indicator (Teacher-Made for CC Activity 1)

(SI GLE: 10; PS GLE: 23, 28)

The students will test household solutions with litmus paper, test household solutions using red-cabbage juice indicator, classify household substances as acids or bases , and determine the pH range of red cabbage juice 
See Appendix

 Activity 31: Reaction Rates (CC Activity 6)   

(SI GLEs: 9; PS GLE: 25)

Materials List:  three 600 mL beakers (or other large beakers of same size on hand), 50 mL 1 M hydrochloric acid, 50 mL 0.5 M hydrochloric acid, 50 mL  0.25 M hydrochloric acid, 10 g sodium bicarbonate, Stopwatch or clock with second hand, water, effervescent tablets, safety goggles, gloves, aprons

Students should identify and review all safety procedures to be followed during this activity. Engage students in a laboratory investigation to determine the effects of (1) concentration, (2) temperature, and (3) amount of surface area on reaction rate. For each of the following demonstrations, have students identify the dependent and independent variables. 

For concentration, fill three large beakers (of the same size) with 50 mL of 1 M HCl, 0.5 M HCl, and 0.25 M HCl and place on an overhead projector. Simultaneously add 10 g of baking soda, NaHCO3 to each beaker. Record the time needed for each reaction to go to completion. Students should compare results and discuss the outcome. 

For temperature, place a large beaker of cold water and a large beaker of room temperature water on an overhead projector. Simultaneously drop ½ of an effervescent tablet in each beaker. Observe the rate of gas formation, noting that gas forms much slower at lower temperatures. 

For amount of surface area, prepare two large beakers of room temperature water and place on an overhead projector. Simultaneously place a whole effervescent tablet in one beaker and a completely crushed effervescent tablet in the other. Hold a concluding discussion to determine the class consensus as to the effect of these three variables on the reaction rate. Students should demonstrate their understanding with a written analysis and conclusion of the effects of temperature, concentration of reactants, and surface area on reaction rates.
Activity 32: Chemistry in the News (CC Activity 6)  

(SI GLE: 2, 14; PS GLE: 28)

Materials List:  various print resources, magazines, newspapers, Internet
Establish the setting by reminding students that chemistry is involved in their everyday lives from the digestion of their breakfast to fueling their vehicles. With this in mind, tell students that over the next week they are each to research, collect, and summarize articles from magazines, newspapers, or the Internet illustrating how chemical reactions touch their everyday lives. The teacher should stress that investigations can be literature research as well as observation and experimentation. They should seek to find local examples for their community, such as water quality, food safety, hazardous wastes, etc, as well as examples that pertain to Louisiana and its large chemical and petrochemical industries. Students should cite examples where scientific advances in chemistry have affected society. To culminate this activity into a meaningful experience, students should be provided with a reporting format as determined by the teacher. This may be a traditional report, a poster presentation, a multimedia presentation, a brochure, or some other applicable student product. To achieve maximum personal experience, students should complete this activity individually. This activity could be conducted for a longer period of time if assigned at the beginning of the unit rather than the end. Student could collect information over a longer period of time as they learned more about chemical reactions.

See Appendix

Reading Strategy
· The column note format can be used to help the students understand the material better.  It is very similar to the old Cornell Note taking system, but is a more guided activity.  Applicable key terms are given to the student, and the student then applies the appropriate information from the text.  A sample for this section has been prepared.  


 Unit 4 Concept 2:  Carbon Chemistry

GLEs

*Bolded GLEs must be assessed in this unit

PS 18
     Diagram or construct models of simple hydrocarbons (four or fewer carbons)

                with single, double, or triple bonds (PS-H-C6) (Synthesis)

	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:

· Model or interpret diagrams of simple organic compounds
	Key Concepts/Vocabulary:

· Hydrocarbon

· Isomers

· Prefixes and suffixes for naming hydrocarbons

	Assessment Ideas:

· Hydrocarbon quiz

· Hydrocarbon models
	Resources:

· See material 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: 33
**Optional Activities: None

Activity 33: Hydrocarbons (SI GLE: 7; PS GLE: 18)

Materials List:  Hydrocarbons BLM (one per group), gumdrops, toothpicks
Provide direct instruction, with visuals, on structural formulas of carbon compounds. Prior to constructing 3-D models of molecules, students should identify structures (isomers) and functional groups (-OH, -COOH, benzene rings, etc.) identifiable with hydrocarbons and other carbon based molecules. Students should work in groups of four, using gumdrops and toothpicks to build simple carbon molecules (NOTE: gumdrops are used because they are inexpensive and easy to attach to the toothpick.  Students are NOT allowed to eat the gumdrops because they are reused by each class and are touched by multiple people.  Remind students of the possible hazards of eating in the chemical lab setting.) Provide each group with a copy of the Hydrocarbons BLM containing the molecular formulas of various hydrocarbons. Remind and review with students that the empirical formula for many covalent compounds is not the correct structural molecular formula for the actual formula.  When supplying students with gumdrops and tooth picks, make sure you designate carbon with a dark color and hydrogen with a light color. (Predetermine colors for other elements such as oxygen and nitrogen if used. See examples on the Hydrocarbons BLM). Set down the following rules:  

1. Carbon has 4 bonds.

2. Hydrogen has 1 bond.

3. The hydrogen atoms must be as far apart as possible from the other hydrogen atoms. 

Let students work on building models, making sure they represent the different molecular formulas assigned to them.  Instruct them to make sure they incorporate the tetrahedral bond angle on the model to be correct. The teacher should circulate throughout the room to determine correctness of the molecule, re-teach if necessary to correct misconceptions, and provide assistance where necessary.

See Appendix
 Unit 4 Concept 3:  Conservation of Energy/Balancing Equations

GLEs

*Bolded GLEs must be assessed in this unit

	PS 1
	Measure the physical properties of different forms of matter in metric system units  (e.g., length, mass, volume, temperature) (PS-H-A1) (Application)

	PS 22
	Identify evidence of chemical changes (PS-H-D1) (Application)

	PS 26
	Illustrate the laws of conservation of matter and energy through balancing simple chemical reactions (PS-H-D5) (PS-H-D3) (PS-H-D7) (Evaluation)

	SI 14
	Cite examples of scientific advances and emerging technologies and how they affect society (e.g., MRI, DNA in forensics) (SI-H-B3) (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)

	SI 9
	Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation)

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


	Purpose/Guiding Questions:

· Explain the purpose of balancing equations

· Recognize the relationship between mass of the reactants in a chemical reaction

· Describe effects of various factors on the rate of  a chemical reaction
	Key Concepts/Vocabulary:

· How to balance equations

· Product, reactant, yield

· Law Conservation of Energy and Mass

	Assessment Ideas:

· Balancing equation quiz

· Conservation of Mass lab

Activity-Specific Assessments:

·  Activity 34

	Resources:

· See material 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: 34, 35A or 35B
**Optional Activities: None

Activity 34: In Balance (CC Activity 3)

(SI GLEs: 5, 7; PS GLE: 26)

Materials List:  various colored game chips, Reactant and Product BLM, science learning logs, Balancing Chemical Equations BLM
Before learning to balance equations, students must understand how to accurately count the number of atoms of each element in a reaction along with understanding how a chemical formula is accurately written.  Review Activity 7 of Unit 3 if necessary.  

Balance and complete the information for reaction 1 on the Balancing Chemical Reactions BLM as a whole class.  

1. Students should work in groups of 3 to 4 students and select a color chip to represent each element in reaction 1.  TEACHER NOTE:  other things may be substituted for the colored game chips such as colored paper clips, colored circles of construction paper, etc.  For example 1, choose two red chips for Cl2, one blue chip for K and one green chip for Br on the reactant side of the equation.  Utilizing the Reactant and Product BLM, students should place the chips side by side to represent each compound with each compound separated by the + symbol (i.e. two red chips touching for Cl2 on the left side of the plus sign and one blue chip touching one green chip for KBr on the right side of the plus sign). Continuing with the pattern chosen for their elements in their reactants, have students now create similar representations of the products and place them on the right side of the yield sign. 

2. Have students count all of the atoms of each element on the reactant side of the paper and count all of the atoms of each element on the product side. If the number of each atom is the same for reactant and product then the reaction is balanced.  If the number is not equal, add additional units of the compound to the appropriate side or sides until the total number of the atoms on the reactant side equals to the total number of like atoms on the product side.

3. Once the numbers on each side are equal, then the reaction is balanced.  Students should count up the units of each compound and place that number in the blank in front of that compound.  If the coefficient is a one, it is not written, but implied.  

4. Reaction 1 is completed for them on the Balancing Chemical Reactions BLM for demonstration purposes, but it is still important to work through the example so students know exactly how to use the chips. For more student practice, the teacher may add additional reactions to supplement the five reactions included on the BLM.

5. Chemical reactions can be balanced by trial and error and updating as you change coefficients.  But some general tips can help students with this task:

a. Make sure that the chemical formula is written correctly and then do not change the subscripts.

b. Begin balancing the most complicated or largest compound first

c. Polyatomic ions are balanced as units and not as individual atoms, therefore your students must understand about polyatomic ions before beginning to balance equations.

After student groups have completed balancing the equations (this may be at the beginning of the next class period), ask students to respond to the following prompt in their science learning logs (view literacy strategy descriptions).  Recording reflective thinking about what was learned in the previous class allow students to make connections and to identify gaps in their understanding. 
Why do we balance chemical equations? 

After students have written for five to seven minutes, have various students share their conclusions they have drawn with the class and have them explain and defend their answers. Through teacher-student dialogue, direct the students to understand that balanced equations follow the law of conservation of mass as well as the law of conservation of energy. Continue to evoke responses from the students by asking them to identify various forms of energy that can be converted from chemical energy during a chemical reaction, such as heat, light, and sound. Remind students of prior activities conducted where they identified indicators of a chemical reaction taking place and where they measured and compared masses of reactants and products.  Allow students to record any additional information in their science learning logs to add to their original answer to the prompt.  

If technology is available, an online tutorial on balancing equations can be found at http://science.widener.edu/svb/tutorial/rxnbalancingcsn7.html
If technology is available, an online tutorial on balancing equations can be found at:
http://funbasedlearning.com/chemistry/chembalancer/
http://www.wfu.edu/~ylwong/balanceeq/balanceq.html
Activity 35A: Law of Conservation of Mass and Energy (CC Activity 4)

(SI GLEs:  9, 10; PS GLEs: 1, 22, 26) 

Students should identify and review all safety procedures to be followed during this activity. Inform students that they will produce a chemical reaction in the laboratory. In this activity, students discover that the Law of Conservation of Mass can be used to determine the mass of a reactant or product in a chemical reaction. Ask students how could they determine the mass of carbon dioxide that is generated when two effervescent tables are dissolved in 100 mL of water at room temperature? Have students place an Erlenmeyer flask on a balance containing 100 mL of water. Two effervescent tables should be broken and wrapped in a facial tissue. Have students lodge the (facial tissue + tablets) in the neck of the flask, and place the flask, facial tissue, and tablets on a balance and record the total mass. With a pencil gently push the facial tissue and effervescent tablets down into the water and watch the mass of the system indicated on the balance. As the reaction takes place, student should observe the carbon dioxide forming and leaving through the top of the flask. Ask students to explain the difference in the mass before and after the experiment (the formation of the carbon dioxide gas). Have students repeat the experiment with the following change: Don't put the broken effervescent tablets in a facial tissue rather put them into a balloon. Carefully, without allowing the tablets to spill out of the balloon, students should attach the balloon to the mouth of the flask. With the whole system resting on the balance, adjust the balloon so that the tablets will now fall into the water. Have students predict any differences they would expect to see this time. Depending on how sensitive the balance is, students will probably see no change in mass since the carbon dioxide is being trapped in the balloon. However, if the balance is sensitive, there will be a slight decrease in what registers on the balance. This is due to the buoyant effect of the trapped gas that actually causes the mass to appear lighter. 

Using their observations as well as their data, have students interpret their results and record their analysis and conclusions. Make sure students included a balanced equation of the reaction observed. 

Teacher Note: Citric acid (C6H8O7) and sodium bicarbonate (NaHCO3) are the main ingredients in effervescent tablets. When the tablets are dropped into water and dissolved, hydrogen ions (H+) and carbonate ions (CO3-2) are freed to collide and react in the solution. The products of the reaction are water and carbon dioxide gas.

After students have finalized their conclusions, hold a discussion in which each group reports on its results and students evaluate each other’s conclusions based on evidence obtained in this investigation.

Activity 35B:  Law of Conservation of Mass and Energy (SI GLEs:  9; PS GLEs: 1, 22, 26) 

Materials List: (per group) 10 mL graduated cylinder, 125 mL Erlenmeyer flask, small test tube, small forceps, rubber stopper, 10 mL 0.5 M copper II chloride, CuCl2 solution, 0.1 M silver nitrate, AgNO3 solution, balance, science learning logs, safety goggles, gloves, aprons
This activity can be completed in groups of 3-4 students or as a whole class activity.  Place 10 mL of the copper II chloride solution in the 125 mL Erlenmeyer flask.  Place 3 mL of the silver nitrate solution into the test tube and lower into the Erlenmeyer flask with forceps without allowing the two solutions to come into contact with each other.  Place the rubber stopper into the flask and measure the initial mass of the entire system—flask, test tube, two un-mixed solutions and stopper—and record.  While making sure the stopper is in place, swirl or turn the flask so the two solutions mix together.  After the two solutions have mixed, measure the mass of the entire system again and record the final mass.  Compare the initial and final mass and discuss with students why this mass did not change.  Allow students to offer evidence that a chemical reaction did take place inside the flask (color change, formation of precipitate) and allow them to defend their conclusion in their science learning logs (view literacy strategy descriptions). If there is any difference in the two masses, it may be due to the precision of the balance used.  Reinforce with students that the mass remains the same due to the law of conservation of mass; the mass of the reactants must equal the mass of the products.

See Appendix
 Sample Assessment Items

Unit 4: Chemical Reactions

1. A(n) ____ is a substance that produces OH- ions in a solution.

A) acid

B) base

C) salt

D) alcohol

2. Numbers that precede symbols and formulas in a chemical equation are ____.

A) catalysts

B) coefficients

C) superscripts

D) subscripts

3. Each substance to the right of the arrow in a chemical equation is a(n) ____.

A) catalyst

B) inhibitor

C) reactant

D) product

4. According to the law of conservation of mass, how does the mass of the products in a




chemical reaction compare to the mass of the reactants?

A) There is no relationship.

B) The mass of the products is greater.

C) The mass of the reactants is greater.

D) The masses are equal.

5. A ____ is a compound formed in solution from the negative ion of an acid and the positive

                    
ion of a base.

A) detergent

B) glycerin

C) salt

D) soap

.
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Figure 25-1
6.
Figure 25-1 shows ____.

A) neutralization of an acid

B) neutralization of a base

C) ionization of an acid

D) ionization of a base



7.
A(n) ____ is a substance that produces H+ ions in a water solution.

A) acid

B) base

C) salt

D) alcohol

8. A(n) ____ chemical equation has the same number of atoms of each element on each side 
of the equation.

A) balanced

B) complex

C) simple

D) unbalanced

9. ____ measures how acidic or basic a substance is.

A) An ester

B) A base

C) Ph

D) The hydronium ion

10. Each substance on the left side of the arrow in a chemical equation is a ____.

A) catalyst

B) coefficient

C) product

D) reactant

11. ____ change color in the presence of an acid or a base.

A) Acids

B) Glycerins

C) Buffers

D) indicators

Constructed Response

15.
Describe the chemical reaction that takes place when HCl is neutralized by NaOH.


16.
Identify the following pHs as a strong base, a weak acid, a weak base, or a strong 


acid: 2, 5, 8, 11.

17.
Explain what is meant by a balanced chemical equation.

Sample Assessments
General Guidelines

Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, laboratory practical (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 predict products and balance equations when given reactants.

· The student will describe signs that a chemical reaction has occurred. Evaluate with a teacher-made rubric.
· The student will design and conduct a simple experiment that will provide accurate and reasonable data to answer the questions: Does agitation (stirring) affect reaction rate?  If so, how? The experimental design should permit the collection of information that addresses the guiding question of the investigation. The experimental design and lab performance will be evaluated with a teacher-made rubric

Resources

· Kessler, James H. The Best of Wonder Science. Albany: Delmar Publishers, 1997.

· Sarquis, Jerry L., Mickey Sarquis, and John P. Williams. Teaching Chemistry with Toys. Middleton: Terrific Science Press, 1995.

· Types of Equations: Online at http://dbhs.wvusd.k12.ca.us/webdocs/Equations/Equations.html www.chem.vt.edu/RVGS/GSC/notes/types_of_Equations.htm
Activity-Specific Assessments

· Activity 27: The student will observe a reaction demonstrated by the teacher. After given a list of the reactants, students will write a chemical equation to identify reactants, products, and the type of reaction that took place. Evaluate student work for accuracy.
· Activity 32: The student will research specific careers in the chemical field. Students may work in groups or individually to present a poster to illustrate their job descriptions to the class. 
· Activity 35A and 35B: The student will identify equations that are balanced and ones that are not balanced using a card sort. 
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 research specific careers in the chemical field. Students may work in groups or individually to present a poster to illustrate their job descriptions to the class. Presentations will be evaluated using a rubric. 





Assessment





The student will identify equations that are balanced and ones that are not balanced using a card sort. 
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