Energy Sources GRADE 5

LESSON PLAN: Investigating and Reading Celsius Thermometers (Section 3, Chapter 8)

Students will:  understand that temperature is measured in degrees and is accurately measured 
by placing a thermometer’s bulb in contact with an object until the liquid (in the thermometer) stops expanding (Main Idea)

OBJECTIVES:

At the end of the lesson, students will be able to:

1 – Explain how a thermometer measures temperature (knowledge)

2 – Discover that to accurately measure an object’s temperature, a thermometer’s bulb must 
remain in contact with the object until the liquid stops expanding (analysis)

3 – Differentiate between the scientific concept of heat and temperature (comprehension)


I. Explain how a thermometer measures temperature: OBJECTIVE 1 (5-6 minutes)
· TEACHER/STUDENT DEMO: before the lesson, create a thermometer (source: www.energyquest.ca.gov/projects/thermometer.html) using the materials listed in the ‘Material’ box:

1.
Pour equal parts of water and rubbing alcohol in the bottle (fill about 1/8 
 
to ¼ of the bottle)

2.
Add two or three drops of food coloring and mix

3.
Put the straw in the bottle, but don’t let the straw touch the bottom

4.
Use modeling clay to seal the neck of the bottle, so the straw stays in 
place

· Place bottle at the front of the classroom and ask students what they think it is

· Ask for a student volunteer to rub their hands together for 30 seconds and place their hands on the bottle (colored liquid should rise in the bottle)

· Students should conclude that the apparatus is a thermometer

· Ask students how a thermometer measures temperature


II. Discover that to accurately measure an object’s temperature, a thermometer’s bulb must remain in contact with the object until the liquid stops expanding: OBJECTIVE 2 (20 minutes)


· ACTIVITY and DISCUSSION: Tell students they have two minutes to read appropriate text page(s) that explain the difference between the Fahrenheit and Celsius temperature scales; Discuss the difference (Fahrenheit 32 degree freezing point, 212 boiling point; Celsius 0 degree freezing point, 100 degree boiling point); Explain that the Celsius scale is the most widely used in the world and most commonly used in science experiments

· ACTIVITY: Distribute thermometers and ask students to determine the room’s temperature. Ask students to share answers and discuss how to accurately read the temperature (the number closest to the highest point of the expanded liquid)
· Direct students to complete page 20 of their Student Journals using materials in ‘Materials’ box (as explained on pages 110 – 111 of the teacher’s manual)
· Post the two number line strips on the board (as pictured on page 111 of the teacher’s manual); label them along the left margin from –10 degrees Celsius to 40 degrees Celsius. Label number line one: Ice Cube Temperatures; label the second number line: Warm Water Color Card Temperatures. Tally student measurements from Student Journal page 20 sections B and C on the appropriate number lines (as pictured on page 111 of the teacher’s manual). Ask students which method of measurement was most accurate and why (when bulb comes into contact with object until liquid stops expanding). Ask why measurements might differ (differences in thermometers, reading thermometers, positioning of thermometer, etc.)

III.
Differentiate between the scientific concept of heat and temperature: OBJECTIVE 3 (4 minutes)


· Show “Home Alone” clip of intruder burning his hand trying on the knob of the front door. Ask why the man burned his hand (because heating element transferred heat to the doorknob). Ask students to explain the “scientific” difference between heat and temperature.


IV.
Follow-up Work

· Students read chapter eight 

· Assign Student Journal pages 21 – 22 and Student Journal page 23 (probably during the next class period); All three pages are VERY good applications of concepts taught in this unit








Motivational


Activity








Materials: water; rubbing alcohol; clear, narrow-necked plastic bottle (about 11 oz.); food coloring; clear, plastic drinking straw; modeling clay




















OBJECTIVE 1: Thermometers measure temperature by heating the liquid or metal �                         inside the apparatus.





OBJECTIVE 2: The most accurate method of measuring temperatures using a �thermometer is achieved by placing the bulb in direct contact with an object until the liquid stops expanding.








OBJECTIVE 3: Heat is an amount (i.e. measurement) of a system’s (or object’s) �energy that can be transferred to another system (or object) of lower temperature. Temperature is a measurement of a system’s (or object’s) heat (i.e. thermal energy).





Materials: “Home Alone” movie





Materials: thermometers, Student Journal page 20, ice cubes, color cards, “tumblers” (e.g. measuring cups/flasks), big bucket of warm and cold water





Materials: Student Journals, thermometers








