Your name:  _Joanna Elizondo______________________________ Date: July 6, 2007
Use Math to Solve Problems and Communicate Classroom Activity Form

Planning (completed before you do the lesson):
Lesson Topic/Theme: 
Daily Calorie Needs___________ Lesson Level: ABE Math 4 _
How did you arrive at the topic/theme?  How is this topic/theme relevant to the students?

I had brought food labels to class to use while we worked on ratios, proportions, and percents.  We observed that the Percent Daily Values listed on the labels are based on a 2000 calorie diet.  One student asked how many calories she needed to eat on a daily basis.  I told the class that we could figure out our daily caloric needs by calculating our basal metabolic rate and by determining our typical level of activity.  I told them we could also read a table to see if we were at a healthy weight.  Many students were interested in doing this.  Some students wanted to lose weight, and some students wanted to maintain their weight.  But nobody wanted to gain weight!

Real-Life Application:
Students will use and interpret formulas, tables, and charts  in order to calculate their daily caloric needs.
Students will use math to calculate their Basal Metabolic Rate.  They then will apply the Harris Benedict formula to calculate their daily caloric needs.  Students will use the Body Mass Index Chart to see if they are at a healthy weight. 

Implementation (completed after you do the lesson):
Overview of Lessons: 

Lesson A:  Apply Knowledge of math concepts and procedures to figure out how to answer a question, solve a problem, make a prediction, or carry out a task that has a math dimension.

                    Understand, interpret, and work with pictures, numbers, and symbolic information.

 While looking at various food labels, my class noticed the Daily Calorie Values were based on 2000 calories.  Some labels also indicated that an individual’s needs might be over or under 2000 calories a day.  One student asked how many calories a day would be right for her to eat.  As a class, we talked about whether we thought most of us would be “average” or not.  We brainstormed some ideas about why people might want or need to know how many calories they should eat daily.  

I told the class that I knew that formulas existed to help people calculate their caloric needs.   Most of the students seemed very interested in figuring out how many calories they should eat per day.  So, we had our question: How many calories should I eat daily?  And why does this matter to me?  

Lesson B:  Solve problems using appropriate quantitative procedures and verify that the results are reasonable.

                 Determine the degree of precision required for the situation.

                 Define and select data to be used in solving the problem.

All levels:  Using the materials provided by the teacher: BMR formula, Harris Benedict formula, the BMI chart and other handouts related to food and health (food pyramid, portion sizes etc.), students will calculate their daily caloric needs.  To do this, students need to analyze the formulas and identify the information needed to “plug into” the formulas.

All students:   Brainstorm:   What charts or tables do we read on a regular basis?  How are tables and charts useful to us?  How might a health care professional use this information?  Who else might be interested in these charts?  

 All students:  Discuss or brainstorm why one kind of units might be “easier” or “better” than the other.

Discuss whether it would matter if a student chose inches or centimeters.

                        Discuss how accurate the information should be.  If a student doesn’t know her current weight and uses the weight she was in high school, what difference would that make?  If a student exaggerates her activity level, how will that affect the results of the Harris Benedict formula?  Students will observe that the Harris Benedict formula requires multiplication by decimals.  Depending on the activity level selected by the student, the student will multiply up to the thousandths place

                        Students will identify unfamiliar vocabulary words.   The class will discuss what they think the words mean, and the teacher will explain if questions remain.  

                         Once the students recognize the relevant data: gender, age, height, weight, and activity level, they can begin to “do the math.:” They will have 2 formulas to use (BMR and Harris Benedict) and one chart to read (BMI).  After they have performed their calculations, they should be able to state how many calories they need daily and whether they should continue to eat that many to maintain their weight, eat fewer than that number to lose weight, or eat more calories to gain weight.  They will explain why they came to their conclusion.

Step 1:  (Converting measurements)

                   Level 3:  Students will work in pairs to convert their height in feet and inches into inches only.  

                   Level 4:  Students will work independently to convert their height in feet and inches into inches only.

                   Level 5:  Students will convert their height in feet and inches into inches only AND into centimeters.  They will also convert their weight in pounds into kilos.

Step 2:  (Order of operations; solving formulas)

                  Level 3:  Teacher will model using the formula by using her own personal data to get her BMR caloric count.  Then she will model the Harris Benedict formula with an explanation of her activity level to get her daily caloric needs.  Students will have opportunities to ask questions.  Students will check their results with a calculator.

                  Level 4:  Students will solve the two formulas independently.  

                  Level 5:  Students will solve the two formulas independently using pounds and inches.    They then will repeat the formulas using kilos and centimeters.  

Lesson C:  Solve problems using appropriate quantitative procedures and verify that the results are reasonable.

                All levels:  Students will discuss whether they think they should be below, at, or above 2000 calories daily.  What do the students think a reasonable number of calories should be?  How do their answers compare with their classmates?  Is it possible for two people of a similar size to have different daily caloric needs?  Why or why not?

                                   Students will read the BMI to see where they “fit” on the chart.  Students will use this information to help them make decisions about what they’ll “do” with their results.

                Level 3:  Students will explain their results to the teacher. (orally)  Students will use an on-line BMR calculator to verify their results.  Students will state whether this answer makes sense or not.

                Level 4:  Students will provide a written explanation for their results.  Students will use an on-line BMR calculator to verify their results.  Students will state whether this answer makes sense or not.

                Level 5:  Students will provide a written explanation for their results.  Students will use an on-line BMR calculator to verify their results, but they will “test out” their results both in standard and metric measurements.  Students will state whether their answers make sense or not.  

Lesson D:  Communicate results using a variety of mathematical representations, including graphs, charts, tables and algebraic models.

ASSESSMENT:  Using the BMR and Harris Benedict formulas, Students will calculate the daily caloric needs for other people (real and imaginary!) in order to make recommendations about their weight/calorie needs in accordance with the BMI.  

                Level 3:  Student will calculate the daily caloric needs for one person whose information is given in inches and pounds.   Student will have the calculations in writing and present the results orally.

                Level 4:  Student will calculate the daily caloric needs for two people whose information is given in feet and inches and pounds.  Students will have written calculations and explanations.

                Level 5:  Student will calculate the daily caloric needs for three people: 2 whose information is in feet & inches and pounds and the other in centimeters and kilos.  Students will have written calculations and explanations.

 Indicators “captured”

M4.1   Numbers and number sense:  decimals

            Patterns/Functions/Relationships:  simple formulas, converting between units of measure

            Data/Statistics:  interpret data (read tables & charts)

M4.2     Multiplying decimals

M4.3     Degree of precision

M4.4    Use appropriate procedure effectively to solve a problem and verify that the solution is reasonable

M4.5    Communicate the solution orally and/or in writing
1.  How did you incorporate the components of the Use Math standard?

	Components of the Standard
	How did the lesson help students develop these knowledge, skills, and strategies?

	Understand, interpret, and work with pictures, numbers, and symbolic information.

	   Students will read and interpret different types of charts.  Students will use formulas to solve their problems.  Students will make decisions about what kind of units they will use in the formulas (pounds or kilos; inches or centimeters).  Students will use the order of operations in order to use the formula accurately.  Students will recognize and use abbreviations (cm, ft, etc.)



	Apply knowledge of math concepts and procedures to figure out how to answer a question, solve a problem, make a prediction, or carry out a task that has a math dimension.
	     Students will need to determine what information they need to plug into the formulas.  Do they know their weight in pounds and their height in inches?  If they know their height in feet and inches, can they convert their height to only inches?  Or do they know their height in centimeters and their weight in kilos?  Can students convert kilos to pounds or centimeters to inches?  



	Define and select data to be used in solving the problem.

	      Students need to know the following to determine daily caloric needs: gender, age, height, weight, and activity level.  Students need to read charts and definitions to select the appropriate activity level.



	Determine the degree of precision required by the situation.

	.       To get the most accurate results, students will give honest answers for the data needed to plug into the formulas.  The Harris Benedict Formula uses decimals to the thousandths place.



	Solve problems using appropriate quantitative procedures and verify that the results are reasonable.

	Students want to know how much they should eat on a daily basis.  If the “average” person needs 2000 calories a day, are the students’ results reasonable?  Students will check their work with a calculator.  They will compare their results with on-line BMR calculators to see if their answers are logical.



	Communicate results using a variety of mathematical representations, including graphs, charts, tables and algebraic models.
	Students will summarize their results in writing.  They will share what they learned in small-group discussions.  Students will create a table illustrating the daily caloric needs of each student in the class to see how close to the 2000 calorie average the students are.




2. How did you use the Level Indicators to guide your planning?
I use the Level Indicators to see if I’m addressing level-appropriate skills.  The indicators keep me on track.
3. How did you use the Curriculum Frameworks to select number sense, geometry and measurement, data and statistics, and/or algebra objectives to work on?
I used them in a backwards fashion.  After I had my lesson plan in mind, I checked the level 4 curriculum framework to see which objectives I had “hit” with my lesson.  As I read through the objectives, I could see how my lesson plan could be expanded to cover even more objectives than I had already included.
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