SPIRIT 2.0 Lesson: 

Hot or Not?
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Lesson Title:
Hot or Not?

Draft Date: June 4, 2010
1st Author (Writer): Megan DeWispelare

Instructional Component Used: Data Analysis

Grade Level: Middle Level

Content (what is taught): 

· Temperature conversion

· Data analysis: collection, analysis, reporting and possibly modeling
Context (how it is taught):

· Temperature is converted between Fahrenheit and Celsius
· Temperature is identified and recorded from the inside of the box using a thermometer
· The collected data will be analyzed for trends and the results reported
Activity Description:

In this lesson, students will learn about data analysis.  First they will experiment with thermometers and realize that data must be consistently taken and in the same scale to be meaningful. Next, they will collect temperature data from a solar cooker, which will be recorded and analyzed for trends.  Finally, the findings will be reported.
Standards:

Science:  S5
Technology:  T2
Math:  M0, M1
Materials List: 

· Solar cooker

· Thermometer (laser, dial, whatever is available and the kids can read)

· Jar or glass container

· Liquid/Solid of some type 
Asking Questions: (Hot or Not?)
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Summary:  Students will read thermometers in both Fahrenheit and Celsius.  They 

will convert between scales so that the data is usable.  

Outline: 

· Demonstrate how to read a thermometer (mercury and also digital)

· Differentiate between °F and °C

· Convert between Fahrenheit and Celsius.
Activity:  The teacher will demonstrate how to read a thermometer (mercury and digital).  It is important that students understand that data needs to be collected accurately and be in the same units.  The teacher will give students temperatures in both scales and students will convert between scales for consistency in data using the formulas: C = 5/9 (F-32) and F = 9/5 C+32.
	Questions
	Answers

	Does it matter if the thermometer is level?
	Yes, you want to read the thermometer as close to eye level as possible

	Does it matter what numbers you use on the thermometer?
	Yes, if you want to read Fahrenheit, use the side with the F, for Celsius use the side with the C

	Does it matter how the temperatures are taken?
	Yes, It should be consistent in method and read correctly


Resources:
· Overhead of Thermometer

· Poster Size Thermometer

Exploring Concepts: (Hot or Not?)
Summary:  Students will investigate by collecting the different temperatures inside the solar cooker.

Outline: 

· Students will collect the temperatures using a thermometer

· Temperature collection will take place every five minutes

· Student will record their data in their notebooks

Activity:  In this lesson, students will investigate how the temperature will rise inside the solar cooker by checking the temperature every five minutes.  The temperature will be checked in the following locations: 

1) Air temperature outside the cooker

2) Temperature of a solid, like a hot dog, or a liquid, like water

3) Certain point(s) inside the solar cooker.  

For the points inside the solar cooker, the points should have stickers or post it notes to show where to shine the laser thermometer.  All data needs to be recorded including the temperature, time, and location.  If dial thermometers are used, several could be placed in different locations of the box.

Sample chart

	Time of Day
	Temperature of 

Air Inside Box
	Temperature of Point A
	Temperature of Point B
	Temperature of Point C
	Temperature of Point D

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Instructing Concepts: (Hot or Not?)
Data Analysis

Data analysis is the process of collecting, analyzing, modeling data, and making predictions.  The reasons for this process are many but typically the most important are: 1) to find useful information, 2) to make predictions about possible outcomes, and 3) to support and provide evidence for the decision making process.  

Data Collection

The process can start with the collection of data using any number of strategies.  The data collection might take the form of an experiment where you conduct trials in which you measure the effect of one variable on another by controlling all other possible variables.  The collection might be a survey of something by sampling to gather information.  It is important that the survey be unbiased, random, and representative of the group you are sampling.   Data can be present without going out to collect something new.  In the business world it could be historic sales, production, or costs.  In academia it can be test scores.  In engineering, data is collected on production processes, historical usage or environmental factors, and stress or strength measurements. Data is everywhere and often the problem is not finding data but limiting it to what you are looking to study.

Data Analysis

The analysis of the data that was collected is a critical step.  Here you are carefully looking at the data that was collected.  It could be in a spreadsheet or other computer application that can organize the data.  You probably will want to graph the data because trends are easier to see from a picture.  This step is really about identifying trends that might be present.  It is possible that there isn’t a strong trend present in the data.  If there is not a trend it is not necessarily bad.  It just means that the variables are not related.  

Mathematical Modeling

Modeling the data that was collected and analyzed is where the mathematics occurs in this process.  You can use a graphing calculator, computer spreadsheet or other specialized computer application to generate an equation that represents the data.  These uses of technology will also provide statistical measurements like variance and correlation that can help you understand the effectiveness of your equation (model).

Reporting

The final step in this process is to report the data and model that represent it and to make predictions using the model to support decisions.  If you have a model that statistically represents the data accurately it should be possible to make fairly reliable predictions.  You can present the results in printed form, graphically, or a combination of both.  You can show your prediction by showing an extrapolation using your model and present that information as support for a decision.  You need to be cautioned that any predictions that are made are only that, a prediction.  If the trend changes, your prediction will not be correct.  The process of data analysis is a tool to make an educated guess about the future not a guarantee that your prediction will come true.
Organizing Learning: (Hot or Not?)
Summary: The students will use collected data and represent it in a graph. 

Outline: 

· Chart the data

· Transfer the temperatures to the column with the given formulas

· Transfer the temperatures into an excel file to be used to create a graph
Activity:  Students will analyze the data that they collected.  The data should be graphed.  It would be appropriate to place all the data points on the same graph by using different colors.  By graphing this way, you can see how all the data points where temperature was collected over time compare to each other.  This might be a good activity to do in excel or some other graphing software.  Students should ask themselves these questions: 

1) Are any trends present?

2) Are there any surprises in the data?

3) Can any predictions be made about the data?

4) Is there anything that needs to be modified in the data collection process that could have affected the results?  

This is the data analysis step of the process.  When these questions are answered, the results should be reported.  This can take the form of a lab write-up or a PowerPoint presentation.

Understanding Learning: (Hot or Not?)
Summary:  Students will be assessed on data analysis.

Outline: 

· Formative assessment of data analysis

· Summative assessment of data analysis

Activity:  Students will be assessed on data analysis by completing writing prompts.

Formative Assessment

As students are engaged in the lesson ask these or similar questions:

1) Were the students able to collect the data and put it in the chart?

2) Were the students available to apply the formulas given?

3) Can students state when it would be valuable to use the formula?

Summative Assessment

Students can answer the following writing prompts:

1) Describe data analysis and how it related to the collection of temperatures in the solar cooker.  Be sure to include at least 3 key components of good data analysis.  

2) As you are driving across Nebraska in your car, you notice the temperature is changing.  At 8 a.m. the temperature is 50 °F, at 10 a.m. the temperature is 25 °C, the temperature at 12:00 (noon) is 22 °C and the temperature at 2 p.m. is 84 °F. What things do you need to know about the data? What does this data tell you?  Write a report of what you think is happening with the data.
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