Chemistry:  Unit 1 Measurement and Problem-Solving


Comprehensive Curriculum

Concept Correlation

Unit 1:  Measurement and Problem-Solving

Time Frame:  Regular Schedule – 3 weeks; Block Schedule – 1.5 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Lab safety procedures should be used correctly and consistently.

· It is important to record mathematical data correctly.

· Problems can be solved utilizing significant digits, scientific notation, unit conversions and the factor-label (dimensional analysis) method in calculations. 

· Develop measurement skills and apply them in the laboratory

· Use the scientific method to solve problems

	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 1

Analysis

PS 2

Comprehension

PS 3

Application

PS 4

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:  Measurement and Problem-Solving

1. Can students use lab safety procedures correctly and consistently?

2. Can students explain the importance of standard units of measurement?

3. Can students determine the precision of a measuring instrument and relate the number of significant figures to that precision?

4. Can students explain how measurements may be precise but not accurate?

5. Can students demonstrate their knowledge of expressing numbers in correct scientific notation and significant figures in experimental calculations and other problem-solving situations? 
	*Activity 1:  Safety in the Classroom (GQ 1)
	SI 10
	

	
	*Activity 2A:  Accuracy and Precision (GQ 4)
	SI: 1, 3, 4, 5, 10, 15; PS:  2, 3
	

	
	*Activity 2B:  Accuracy of Instruments (GQ 2, 4)
	SI: 1, 3, 5, 7, 9, 15; PS: 2, 3
	

	
	*Activity 3:  Significant Figures (GQ 3, 5)
	SI 4, 5; 

PS 3, 4
	

	
	*Activity 4:  Accuracy 
(GQ 3, 5)
	SI: 4, 5; PS: 2, 3
	

	Concept 2:  Problem-Solving

6. Can students use the factor-label method of solving problems to perform metric conversions?

7. Can students convert measured quantities into other standardunits?
	Activity 5:  From What to What? (GQ 6, 7)
	SI 5, 7; PS 1, 3, 4
	

	
	*Activity 6A:  Density Discovery (GQ 6, 7)
	SI 4, 5, 7; PS 1
	

	
	*Activity 6B:  Density Discovery (GQ 6, 7)
	SI 4, 5, 7; PS 1
	

	
	Activity 7:  Density Discovery (GQ 6, 7)
	SI 4, 5, 7; PS 1
	

	Comments:  **Essential Activities: 1, 2A or 2B, 3, 4, 6A or 6B       ***Optional Activities: 5, 7


Chemistry

Unit 1:  Measurements and Problem Solving
GLEs

*Bolded GLEs must be assessed in this unit

	PS 1
	Convert metric system units involving length, mass, volume, and time using dimensional analysis (i.e., factor-label method) (PS-H-A1) (Application)

	PS 2
	Differentiate between accuracy and precision and evaluate percent error (PS-H-A1) (Analysis)

	PS 3
	Determine the significant figures based on precision of measurement for stated quantities (PS-H-A1) (Comprehension)

	PS 4
	Use scientific notation to express large and small numbers (PS-H-A1) (Application)

	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)

	SI 3
	Plan and record step-by-step procedures for a valid investigation, select equipment and materials,  (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 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 15
	Analyze the conclusion from an investigation by using data to determine its validity (SI-H-B4) (Evaluation)


	Purpose/Guiding Questions:

· Conduct various calculations and obtain measurements using the metric system.

· Display and recognize proper laboratory safety procedures.

· Discuss scientific method.
	Key Concepts/Vocabulary:

· Scientific method

· Metric system

· SI units

· Significant figures

· Scientific notation

· Laboratory safety

	Assessment Ideas:

· Lab Report

· Quizzes

· Tests

· Graded assignments
Activity-Specific Assessments:

· Activities 1, 2, 3, 4, 5, 6A 
	Resources:

· Safety guidelines
· Lab Equipment
· Safety Video


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: 1, 2A or 2B, 3, 4, 6A or 6B       ***Optional Activities: 5, 6C    

**Activity 1: Safety in the Classroom (CC Activity 1)  

(GLE: SI 10)

Materials List: safety video or multimedia presentation (if available); safety contracts; specific chemistry equipment for your class (beakers, burners, etc.); safety goggles and aprons

Safety is of vital importance in a chemistry class. If available, students should view a safety video or multimedia presentation. The consequences of safety issue violations must be included in a safety contract, which should be signed by the student and kept on file. Topics that should be addressed include hair and clothing issues, proper handling and disposing of chemicals and equipment, and proper behavior. Major emphasis should be placed on the fact that safety goggles are to be worn at all times within a lab. A “tour” of the lab should be conducted to familiarize the students with the location of the eye wash station, shower, fire extinguishers, vents, and exits. An actual demonstration of how to operate a fire extinguisher should be conducted. Copies of the MSDS (Material Safety Data Sheet) should be kept onsite for all chemicals used in the course. This resource provides an in-depth data sheet for each chemical including such information as hazards to consider, first aid measures, how to handle, store and dispose the chemical, etc.  These can be obtained at no cost from the following site:   http://www.flinnsci.com/search_MSDS.asp.

An activity that shows how to use common equipment safely should also be conducted.

This activity should include instruction concerning safe disposal of chemicals that will be used throughout the course. http://www.flinnsci.com/Sections/Safety/labChemSafety.asp deals with chemical safety issues. Have students examine illustrations or scenarios of laboratory set-ups and identify unsafe practices illustrated. The site http://sciencespot.net/Media/scimthdsafety.pdf uses SpongeBob and friends in a scenario where students must read the passage and identify the unsafe practices. It includes teacher notes, an answer key, and a safety rules list. 

Check with the science supervisor in your parish to see if there is a copy of a parish safety contract on file. The site http://www.flinnsci.com/Sections/Safety/safety.asp provides excellent safety material. http://www.flinnsci.com/Sections/Safety/safety_contracts.asp  provides excellent documents dealing with safety issues as well as safety contracts. Also available at this site are high school and middle school safety contracts in English and Spanish as well as safety quizzes for both areas. 

Another site that offers many good ideas for constructing your own safety contract can be found at http://www.labsafety.org/pdf/Student_Safety_Contract.pdf 

	Assessment

· Set up lab stations with a variety of laboratory set ups for students to evaluate (e.g., heating a solution:  a burner, ring stand with ring and wire gauze, beaker of water). Students will rotate through the stations identifying what safety issues need to be addressed and how they should to be handled.




**Activity 2A:  Accuracy and Precision of Scientific Equipment (CC Activity 3)  
(SI GLEs: 1, 3, 4, 5, 10, 15; PS GLEs:  2, 3)

Materials List:  various sizes of graduated cylinders and beakers, pipettes, and if available, burets; water source; Accuracy and Precision BLM; science learning logs.
This activity is an introduction to accuracy and precision. Activate prior knowledge by asking students to explain the terms accuracy and precision as they relate to measurements. After a discussion of these terms, ask students how a measurement can be precise but not accurate. Copy and distribute the modified word grid (view literacy strategy descriptions) on the Accuracy and Precision Worksheet BLM; ask the students to determine the accuracy and precision of each of the pictures and to explain their decisions. A word grid involves building a grid in which the important properties, key words, or phrases are listed on the vertical axis and possible characteristics or important ideas are placed on the horizontal axis.  Students will fill in the grid, indicating the extent to which the key words possess the stated features. Once the grid is completed, students are led to discover both the shared and unique characteristics of the properties of the items listed in the vertical axis. In this modified word grid, the concepts of accuracy and precision are related to the three different figures. The word grid can also be used by students as a study aid for tests and quizzes. This part of the activity is to be used as an introduction to accuracy and precision. Explain that these concepts will be applied to the various measuring devices used in the scientific community.

In this activity, students will discover that measuring instruments may differ greatly in accuracy. Activate prior knowledge by brainstorming (view literacy strategy descriptions) with students the measuring devices used in their homes. Students can work in small groups or as a class to brainstorm or share their ideas about a particular topic. It can be used to activate prior knowledge of the topic and enables them to connect their prior knowledge to that of the rest of the group. After a discussion of measuring cups, scales, measuring spoons etc., ask the students for ways in which these items are used correctly. For instance, would you use a measuring cup or a glass to measure the amount of water needed in a cake recipe? Why? Do you think that using the correct measuring device to give a small child a dose of medicine is really necessary? What would be the result of using a tablespoon if the correct dosage of medicine is a half teaspoon? 

Show the students an assortment of measuring devices such as graduated cylinders, graduated beakers, graduated pipettes, a buret. Use items that your students will actually use during your labs. Be sure that students know how to 

1.   properly read the equipment they will be using 

2.   record their measurements to the correct number of significant figures.

Problem: Determine the volume of 50.0 g of water. The density of water is 1g/mL.

Instruct each student to

1. Write a testable question as to which measuring device will produce the most accurate result. 

2. Design a procedure to test/answer their question:

a. Include all safety issues for the procedure

b. Identify the variables and controls

c. List all materials needed for their procedure.

3. Have the procedure approved by the teacher.

Divide the class into groups. Instruct the students to read the procedures for each group member and select the procedure they will actually use. (Be sure all materials are available for the procedures.) Instruct the students to follow the chosen procedure and to collect and record their data in their science learning log (view literacy strategy descriptions) as a data table. Tell the students they are to repeat the experiment three times. On completion of the activity, they are to calculate the average of the volumes of water and to determine the precision and accuracy of their measurements. To determine the validity of the data, a conclusion is to be written describing the success (or failure) of their prediction.  Tell the students that milliliters measure the same volume as cubic centimeters (cc’s). These are the same cc’s that doctors order when medications need to be given as injections.
	Assessment
· Set up lab stations with a variety of laboratory equipment such as rulers, graduated cylinders, triple beam balances and thermometers.  Provide various items to measure such as different size beakers (record the mass of each) or fill the graduated cylinders with different volumes of water.  Require the student to record all measurements to the correct number of significant figures.  Construct a grading rubric involving students in its development.  Refer to Specific Assessment Rubric BLM.




**Activity 2B:  Accuracy of Instruments (Teacher Made Activity)   

(SI GLEs: 1, 3, 5, 7, 9, 15; PS GLEs:  2, 3) (See Appendix 1a)
Review with students that 1mL = 1cm3
Materials List:  various sizes of graduated cylinders and beakers, pipettes, and if available, burets; water source. 

Show the students an assortment of graduated cylinders and beakers, as well as the materials at each lab station (meter stick or ruler, and each station has a plastic tray – various sizes per station).

1.  Instruct the students to write a hypothesis as to which instrument would most accurately measure the volume of water needed to completely fill their plastic tray.


2.  Design a procedure to test their hypothesis



a.  include all safety issues for the procedure



b.  identify the variables and controls



c.  list all materials needed to test the hypothesis

Divide the class into groups.  Students are to read the procedures for each group members, and select the hypothesis and procedure they will actually use to test the hypothesis.  Students are to follow the chosen procedure, and collect and record their data in a student generated data chart.  On completion of the activity, they will write the dimensional analysis conversion problem proving that the measured volume of the tray in cubic centimeters is equal to the volume they measured in milliliters.  They will also estimate the precision of their measuring instruments.  A conclusion will be written describing the success (or failure) of their hypothesis.  
**Activity 3:  Significant Figures (CC  Activity 2)   

(SI GLEs: 4, 5; PS GLEs: 3, 4)

Materials List: one blue paper ruler with marks of zero on one end and 10 on the other end; one red paper ruler divided into ten equal spaces with marks of zero on one end and then 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10, 10 being on the other end; one yellow paper ruler with marks similar to the red ruler but also featuring smaller marks that divide ten equal spaces between each larger mark; several strips of  green paper of different lengths marked A, B, C, D, and so on; science learning log; Specific Assessment Rubric BLM

Review the use of the science learning log (view literacy strategy descriptions) for recording observations and data, making predictions, and tracking investigations. (The key is to get the students to record their observations and ideas, to write descriptions in detail, to build and fill charts, and to draw clear, understandable diagrams and illustrations.)

Students traditionally have a very difficult time understanding which digits are significant, especially zeroes, in a number that represents a measured value. Using carefully selected green paper strips to measure, the students themselves can come up with the rules for which digits are significant, as well as the importance of digits to future calculations. This activity can be referred to when discussing significant figures in calculations. The following supplies are needed:

· one blue paper ruler with marks of zero on one end and 10 on the other end

· one red paper ruler divided into ten equal spaces with marks of zero on one end and then 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10, 10 being on the other end

· one yellow paper ruler with marks similar to the red ruler but also featuring smaller marks that divide ten equal spaces between each larger mark

· several strips of green paper of different lengths marked A, B, C, D, and so on (Make sure some of the lengths are in units of ten.)

Have a volunteer use the blue paper ruler to measure several smaller strips of green paper and record the measurements in a student-generated data table. Next, have another volunteer use the red paper ruler to measure the same green paper strips and record the results. Finally, have a third volunteer use the yellow paper ruler to measure the same green paper strips and record results. Students are to analyze the results and discuss which digit in the measurement is the most certain and which digit in the measurement is the first uncertain digit. Discuss with students those measurements with zeroes in them, and help students understand when those zeroes are significant and when they are not. Conclude this task by instructing students to respond in their science learning log to the following: The more sensitive the measuring instrument, the closer we can get to the true value. What is a significant digit and how does it relate to the true measurement?  (Significant figures are defined as the number of places found on the instrument and one more place value that the student must estimate. The number of significant figures then determines how close students will be able to come to the actual/true measurement of the item.) 

Note: The above activity can also be done as a teacher demonstration.

Antoine Uncertainty in Measurement Tutorial: This Web site provides an excellent interactive look at precision and significant figures in measuring applications. The students are taken through a tutorial designed with appropriate feedback and remediation at each level. This tutorial is available online at 

http://antoine.frostburg.edu/cgi-bin/senese/tutorials/sigfig/index.cgi. 

http://www.fordhamprep.org/gcurran/sho/sho/lessons/lesson23.htm  provides a tutorial of significant figures as well as quizzes and worksheets (with answers) dealing with significant figures (digits.)

After completing the activity, provide students with problems that require determining the correct number of significant figures in measurements. 

Instructions should be given to the students on how to convert large and small numbers to correct scientific notation, and how to solve problems using scientific notation and significant figures. http://www.fordhamprep.org/gcurran/sho/sho/lessons/lesson25.htm provides tutorials and practice with scientific notation and significant figures. 

	Assessment
· Construct a rubric involving students in its development. See example below.

3   

2     

0

Measurements are to the correct number of sig figs

All measurements

2 or 3 measurements

Less than 2 measurements

Units included

All measurements

2 or 3 measurements

Less than 2 measurements

Answers are within the range of acceptable error

All measurements

2 or 3 measurements

Less than 2 measurements

Measurements finished within the prescribed time limit

All measurements

2 or 3 measurements

Less than 2 measurements

All safety rules followed

Questions 

 Answered

Answered 

Correctly

Answered incorrectly but supported by evidence

Answered incorrectly. No supporting evidence.




**Activity 4:  Accuracy (CC Activity 4)  

(SI GLEs: 4, 5; PS GLEs: 2, 3)

Materials List:  graduated cylinder, metal samples, water source, rulers, string, chemistry handbook or accepted value of the density of the metal(s) used
Following a teacher demonstration of the calculation of percent error, provide students with a sample of a common metal. Each student in the group should measure the mass and volume of the metal. Have students use the correct significant figures based on the measuring instrument used.  An average mass and volume should be calculated and used to determine the density. Students should compare the calculated value with the theoretical/accepted value obtained from a chemistry handbook. 

	Assessment

· Students should calculate the percent error to determine accuracy using correct significant figures in calculations.



Unit 1 Concept 2:  Problem-Solving

GLEs

*Bolded GLEs must be assessed in this unit

	PS 1
	Convert metric system units involving length, mass, volume, and time using dimensional analysis (i.e., factor-label method) (PS-H-A1) (Application)

	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)


	Purpose/Guiding Questions:

· Demonstrate ability to convert metric units using dimensional analysis.

· Conduct an investigation finding the densities of different materials.

· Utilize math concepts to solve various density problems.

· Demonstrate ability to make observations, collect data and analyze.
	Key Concepts/Vocabulary:

· Dimensional Analysis

· Unit conversions

· Significant Figures

· Density



	Assessment Ideas:

· Lab Report

· Quizzes

· Tests

· Graded assignments
Activity-Specific Assessments:

· Activity 5
	Resources:

· Lab Equipment


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: 6A or 6B
***Optional Activities: 5, 6C
***Activity 5:  From What to What? Factor Label Flash Cards  (CC Activity 6)  

(SI GLE: 5, 7; PS GLE: 1, 3, 4)

Materials List: flashcards made of card stock or index cards, index cards with problems on each one, resealable plastic bags

	
[image: image1.wmf]cm

meter

100

1


	
[image: image2.wmf]m

cm

1

100


	
[image: image3.wmf]mm

m

1000

1


	
[image: image4.wmf]m

mm

1

1000



	
[image: image5.wmf]dm

m

10

1


	
[image: image6.wmf]10

1

dm

m


	
[image: image7.wmf]1

1000

km

m


	
[image: image8.wmf]1000

1

m

km



	
[image: image9.wmf]1

10

dm

cm


	
[image: image10.wmf]10

1

cm

dm


	
[image: image11.wmf]1

10

cm

mm


	
[image: image12.wmf]10

1

mm

cm



	
[image: image13.wmf]1

100

dm

mm


	
[image: image14.wmf]100

1

mm

dm


	
	

	
[image: image15.wmf]min

60

1

hr


	
[image: image16.wmf]hr

1

min

60


	
[image: image17.wmf]1

60

min

s


	
[image: image18.wmf]60

1

s

min




Make flashcards on index cards or card stock with the facts listed above. Use matching terms on opposite sides of the cards. (See highlighted areas above) After they are made, keep in plastic storage bags for future use. Write the problem on the board: Convert 5.83 km into mm. Tell the students that for these metric conversions factors, all numbers have an infinite number of significant figures and all answers will have the same number of significant figures as the original number. Also remind students to use scientific notation where applicable. (See possible solutions on the next page.)

Create a modified science story chain (view literacy strategy descriptions). Put students in groups of four. Ask the first student to copy the problem on the board on an index card. Have that student choose one of the flashcards to start the conversion process. Have the student explain to his group why he chose that card. The next student adds another card and explains his choice. Continue the process with each student until the group agrees that enough cards have been used to solve the problem. Each person in the group should copy the problem and calculate the answer using the correct number of significant figures.

Provide a set of index cards with problems to be solved using this method. The starting position should be rotated with each problem.

Once students understand the process, they are to write an explanation of the process in their own words in their science learning logs (view literacy strategy descriptions). Students should also include a list of all facts on the cards in their science learning logs. Additional conversion factors that your students will be required to use are to be added to the list as needed. Instruct the students to memorize these facts for use in various problems throughout the course.  

Possible solutions:
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Emphasize that the number of steps needed to solve the problem depends on their thought process.
Solving a problem that starts with a ratio:

Convert   
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Solution:   
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Using unfamiliar units, have students use the factor-label method (dimensional analysis) to convert a quantity expressed in one unit to another unit. Give students these equivalents: 1 wag = 12 zooms; 1,000 warps = 1 bam; 3 zoom = 1 bam. Demonstrate problem set-up and calculations to solve a simple conversion using these units. Have students show calculations for converting eight wags to warps. Provide at least five simple conversion problems for individual student practice. Have students solve simple conversions between U.S. units and metric units as well as simple word problems.

Solution: 
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	Assessment
· Provide students with 3-5 index cards (or a worksheet) with problems of varying difficulty written on them.  Students are to demonstrate their ability to solve problems using the facts in the factor-label format by solving the assigned problems on loose-leaf paper.  After a specified time, students are to exchange papers for peer correction.  Use metric conversions as well as word problems.



**Activity 6A: Density Discovery (CC  Unit 2 Activity 5) (SI GLEs: 4, 5, 7; PS GLE: 1)

Materials List: various shaped objects of different materials that are not soluble in water, rulers, string, balance, water source, and graduated cylinder, Density BLM 

Make a transparency of the Density BLM. Place the transparency on an overhead projector. Activate prior knowledge by asking the students to respond, in their science learning logs (view literacy strategy descriptions), to the question Each box has the same volume. If each ball has the same mass, which box would weigh more? Why? (The box that has more balls has more mass per unit of volume. Mass per unit of volume is an intensive property of matter called density.)

Gather enough objects of the same material (plastic, metallic or wooden) to distribute three objects of one material to each group. Try to collect various shapes such as cylinders, spheres, cubes, rectangles, etc. Calculate the density of each material before handing out the objects and record the data. This data will be needed to insure the densities that the students calculate are correct. 

Divide the class into groups. Distribute three different sized or shaped objects of one type of material to a group. Students are to measure the mass and volume (by water displacement or by using the appropriate mathematical volume formula) of each item. The density of each sample should be calculated and averaged. The density value should be a constant. 

Have each group list their findings in chart form, according to the material and record on the board. Instruct the students to construct a line graph using their group’s data. The graph should show a direct relationship between the masses and volumes.

Discuss intensive (properties that depend on the amount of matter in the object such as length) and extensive properties (properties that not depend on the amount of matter in the object such as density or color). Refer the students to the graphs, and ask students if density is an extensive or intensive property. The students should realize that density is an intensive property because regardless of the size of the sample, the density of the material is a constant. Give students the densities of water, oil, or any other liquid they may be familiar with. Ask which, if any, object(s) used in the activity will float in these various liquids. Discuss how the concept of specific gravity, which is a ratio of the density of the substance with the density of water, does not have units because they cancel in the ratio. 


[image: image25.wmf]specific g

ravity 

=

 

density of

 substance

 (g

/

cm

density of

 water (g

/

cm

3

3

)

)


Teacher-generated worksheets should provide problems which require the students to use factor- label to convert a variety of larger and smaller units into the standard g/mL density units. 

	Assessment

· Magic Popcorn Density Demonstration Assessment   

Materials List: Clear colorless container large enough for all students to see well from their seats, enough un-popped popcorn to fill the container half-full, 2 ping pong balls, BBs, piece of tape, marker, science learning log.
Advance Preparation: Poke a small hole in one of the balls. Fill the ball about half full with BBs. Cover the hole with a small piece of tape. Using the marker, make large dots all over the BB filled ball. Pour the popcorn into the container. Take the plain ping pong ball and push it under the popcorn in the center of the container so that it cannot be seen (about 2-3” down).  Place the BB ball slightly to the side of the position of the marked ball on top of the popcorn with the tape side down.




**Activity 6B: Density Discovery (Teacher-Made Activity)

(SI GLEs: 4, 5, 7; PS GLE: 1) (See Appendix 1b)
Materials List:  various shaped objects of different materials that are not soluble in water, rulers, balance, water source, and graduated cylinder
The students will evaluate the following densities in the laboratory:  the density of a square shaped metal, the density of water, and the density of an irregular shaped object.  They will be expected to create their own procedure for two of the substances as well as create their own data tables.  

The students will also be given 4 colored liquids, each with a different density.  All liquids are four sodium chloride solutions with different concentrations.  The student will use a straw to collect four separate colors, according to their densities. 

This activity takes 35-40 minutes. Have students convert density units using dimensional analysis.  (i.e. from g/cc to g/ml or g/L)

**Activity 7:  Density Column (Teacher-Made Activity)
(SI GLEs: 4, 5, 7; PS GLE: 1)

Discuss the concept of density to activate prior knowledge.  List the following materials in random order and have the students predict the order in which they will form a column, then create the column.
In large test tube, layer

Water (1.0 g/cc)

Plastic (1.17 g/cc)

Glycerol (1.26 g/cc)

Rubber (1.34 g/cc)

Corn Syrup (1.38 g/cc)

Steel (7.81 g/cc)

Mercury (13.6 g/cc)

Have students convert density units using dimensional analysis.  (i.e. from g/cc to g/ml or g/L)
Sample Assessment Items

Concept 1:

Multiple Choice

1. Evaluate which of the following operations were performed with proper attention to the rules of significant figures: (a) 6 x 3 = 18  (b) 6.0 x 3 = 18  (c) 6 x 3 = 20  (d) all of the above are correct

2. Determine which of the following is a smaller number than 6.02 x 103:  (a)  31,250  (b)  1.07 x 104  (c)  61,000  (d)  6.002 x 103
Constructed Response

3. Prioritize the following in order from largest to smallest:  1 x 100 kilometers, 1 x 104 meters, 1 x 106 millimeters, 1 x 103 centimeters, 1 x 101 gigameters, 1 x 102 megameters, 1 x 105 decimeters, 1 x 1010 nanometers, 1 x 107 hectometers, 1 x 10-1 picometers
Concept 2:

Multiple Choice

1. Which of the following is an incorrect derivative of the density equation:  (a) m = V x D, (b) m = D/V (c) V = m/D (d) D = m/V

2. Which of the following pairs represents the same quantity:  (a) 24 cm = 2.4 x 10-2 m, (b) 560 mL = 0.056 L, (c) 1 x 104g = 1 x 102 kg, (d) none of the above are correct.  

Constructed Response

3. Determine the mass of a rectangular piece of copper, 24.4 cm x 11.41 cm x 7.90 cm, if the density of copper is 8.92 g/cm3?

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 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 be given a written quiz to assess understanding of safety in the chemistry lab as well as the names of common lab equipment.

· The student will participate in a mock fire drill to reinforce evacuation procedures from the lab.

· The student will conduct a laboratory practical to assess measurement skills for determining (1) mass using a balance, (2) distances using a meter stick and metric ruler, and (3) volumes of liquids and solids using graduated cylinders.

· The student will determine the density of an irregular solid object. 

· The student will be given a written test to evaluate student ability to perform conversions using the factor-label method of problem solving, to determine the number of significant figures in a series of measurements, to express numbers in scientific notation and to calculate density; and if given the density plus the mass or volume, find the missing quantity.

· 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.

Resources

· General Chemistry Online. Tutorial, Drill, and Quiz Index. Available online at http://antoine.frostburg.edu/cgi-bin/senese/tutorials/sigfig/index.cgi
· NTTI. Significant What? Available online at http://www.thirteen.org/edonline/ntti/resources/lessons/significant.  This site provides a complete lesson plan dealing with accuracy and precision, significant figures, and math problems.  Required materials include Video:  World of Chemistry #3: “Measurement” and five to six Velcro-type dart board game sets per class.
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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.).
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