










Victoria Everett
Lesson Plan 
“I-Density Crisis”
Type of Lesson: Laboratory Investigation

Subject: Properties of matter: Density

Audience/Grade: Eighth Grade (Intermediate)


Duration: 45 minutes
Analysis of Learner: Prior to this lesson, students are expected to have a sound knowledge of laboratory measurement techniques, including the use of a triple-beam balance to determine mass and the use of graduated cylinders and beakers to measure the volume of a given liquid.  Students should also have participated in introductory lessons relating to the concept of density.
New York State Standards: 
Standard 1: Analysis, Inquiry, and Design: Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions
Standard 4: Key Idea 3: MST4.I.PS3A: Students observe and describe properties of materials, including solubility, density, and conductivity
Major Understanding 3.1h: Density can be described as the amount of matter that is in a given amount of space. If two objects have equal volume, but one has more mass, the one with more mass is denser
Objectives: 
TSSBAT (the students shall be able to):
1. Determine the density of a given substance or object using the formula d= m/v, with 100% accuracy

2. Estimate the density of an object based on whether it floats or sinks in a liquid of a known density

3. Synthesize a step-by-step procedure for determining the mass, volume, and density of a given object or substance

Materials:

Water



Graduated cylinders and/or beakers (100 mL)

Isopropyl alcohol


Calculators

Triple-beam balances

Paper towels

Ice cubes

Procedure:

Anticipatory Set:  Discrepant Event: Will it float or sink?  
The instructor will pose the following question: Will an ice cube float in all liquids?
Following that, the instructor will direct the students’ attention to two beakers, each of which has been filled with a clear liquid prior to the start of class (students should not be told what the liquids are).  One beaker will contain 50 mL of water; the other will be filled with 50 mL of isopropyl alcohol (rubbing alcohol).  The instructor will then simultaneously drop an ice cube into each beaker; the cube that falls into the beaker containing water will float, while the ice cube in alcohol will sink to the bottom of the beaker.  Students will be asked to think of a hypothesis to explain the discrepancy they have observed.  After discussing some ideas, the instructor will lead a brief review of density, including the formula and units involved.
Body:

1. The instructor will provide instructions for the laboratory investigation that will take place during the remainder of the class period.  The class will be divided into groups of 2-3, and each group will choose a work station.

2. The instructor will review lab safety procedures and distribute the lab worksheets; each student will be responsible for completing his or her own worksheet.

3. Students will use the required materials (as listed on their worksheets) to complete the laboratory procedure, which is outlined below: 
· Make sure that the triple-beam balance is set to zero

· Place the empty beaker on the triple-beam balance and record its mass (to the nearest tenth of a gram)

· Fill the graduated cylinder with 50 mL of water

· Carefully place the graduated cylinder on the triple-beam balance and record the mass of the graduated cylinder with the water (to the nearest tenth of a gram)

· Empty the water into the sink and use a paper towel to dry the graduated cylinder 

· Fill the graduated cylinder with 50 mL of rubbing alcohol

· Carefully place the graduated cylinder on the triple-beam balance and record the mass of the graduated cylinder + rubbing alcohol (to the nearest tenth of a gram)

· Empty the rubbing alcohol into the sink and use a paper towel to dry the graduated cylinder

4. Once students have completed the data collection segment of the activity, they will use their measurements to complete data table 1 in the lab worksheet and then answer the conclusion questions.

Closure:
When students have finished their lab worksheets and cleaned their stations, the class will reconvene in the center of the room so that the instructor may lead students in a post-lab discussion.  Students will be asked to share their findings and discuss their responses to the lab conclusion questions.  The instructor will then ask students to discuss how this lab activity can be used to explain the discrepant event from the beginning of the class period.
Assessment:  Students’ lab worksheets will be collected and used as a means of assessing student progress in understanding the relationship between mass, volume, and density.
Students will also be asked to partake in a post-lab journaling activity, during which they will reflect upon their initial hypotheses (regarding the discrepant event) and describe how their thinking may have changed as a result of the lesson.

