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Food is Energy We Need For School and Work

Author(s)  
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Subjects  
Math, Health Science
Grade level  

3-5
Duration 

1 class period

Rationale (How this relates to engineering and the residents)
Energy is needed to survive and do work.  Work is needed to farm and prepare land so that food can be grown.  Food is needed to provide energy to humans and the animals used for farming purposes.

Activity Summary

Students will be introduced to the concept map method for analyzing a system and its interconnectedness.  They will calculate energy usage and consumption by a cow working in the field for a day based on calorie burning rates and food consumption.

	Activity
	Time

	Day One
	

	Catch
	

	Explain concept maps
	

	Pre-assessment (maybe class activity)
	

	Introduction
	

	Activity – problems solving
	

	Post Assessment
	


Objectives

Upon completion of this lesson, students will be able to:

· Make the connection that consumption of food will provide energy and aid in the action of work such as field work or school work.

· Develop concept maps for energy (food related).

· Calculate how much energy is used for a particular task and determine if sufficient food was provided to perform the work efficiently.

Background knowledge

Students should know basic mathematical operations such as addition, subtraction, multiplication, and division, as well as operations with fractions and decimal points.  Students should have a basic grasp on the concept of energy and different things that require energy.
Materials Required

· Chalk

· Chalk board

· Paper

· Pencils

Activities

DAY ONE

Catch:

Show the pictures Paul Abel drew of the cattle plowing the field and ask what the difference is between the two.

Explain Concept Maps:

Explain what a concept map is to the class.  Show an example by drawing on the board using the “spider” type map.  Do not use specific topics in the concept map rather use “Main Topic” in the center have “Sub Topics” branching from there and “Sub Points” branching from sub-topics.  Maybe draw connections between sub-points or sub-topics and sub points, etc.  This is just so it is understood what is meant by concept map.  Choose some easy topic like ‘School’ for the class as a whole to develop a concept map about.  Sub topics will be school subjects (math, science, English, Swahili, reading, writing, etc.) guide the students to this idea.  Sub points can be specific tasks performed in each subject and there can be links across the sub topics and points.  This is a class exercise and done on the board so everyone sees an example of the thought process behind developing a concept map and how to create one on their own.

Pre-Assessment:

Administer pre-assessment – students are to create a concept map concerning energy obtained from food.  The main topic is energy and should branch from there, can give some brief examples to help students get started with their own.  Can also have students draw a picture of types of energy sources, with labels.

Rubric for concept map:

Points:

5
Lists 3 of the following main branches or equivalents, uses, sources (food is acceptable), measurement units, or forms of energy.  Makes at least two connections across sub concepts (i.e. cooking to food and fire to cooking or motion(kinetic) to plowing, etc.)

4
Lists 2 of the following main branches or equivalents: uses, sources, measurement units, or forms of energy.  Makes at least two connection across sub concepts (i.e. cooking to food, farming to food, etc.)

3
Lists 1 of the following main branches or equivalents: uses, sources, measurement units, or forms of energy.  Makes at least one connection across sub concepts (i.e. cooking to food, farming to food, fire to cooking, etc.)

2
Lists 1 of the main branches or has them somewhere on the same map.  Connections between sub concepts not present

1
No main branches listed and no main connections created.

Activity:

Math Problem for students to solve:

Living things require energy in order to be healthy and perform work.  Cattle need energy to plow the field.  Humans need energy to work, walk to school, learn at school.

How do cattle gain energy?

How do Humans gain energy?

The amount of energy in foods is given a unit of measure of kilojoules (kJ) in Tanzania (metric system) or in America they are called calories.  1 calorie = 4.184 kJ (based on the fact that caloric content on food labels is labeled as calories, but is actually kilocalories).

In the morning (at sun up) a cow ate 3,500 g (3.5 kg or 7.71 lb) of food.  The amount of kJ in each gram of food was 14.4 kJ/g.

How many kJ of energy did the cattle gain by eating in the morning?

One hour after sunup the cow begins plowing a field at 2:00 (8:00 a.m.).  The cow plows the field until 6:00 (12:00 p.m.) and takes a break to eat for one hour.  During the break the cow eats an additional 1,500 g of food (1.5 kg or 3.31 lb), which also provides 14.4 kJ/g.

How many kJ of energy did the cattle gain by eating at 6:00?

The cow continues to plow the field for two more hours until 8:00 (2:00 p.m.).

During work the cow burns 20,000 kJ of energy for each hour of work.

How much energy does the cow burn for the whole day, 6 hours of work?

Did the cow eat enough food throughout the day to equal the energy it used in doing the work to plow the field?

How much more or less food does the cow need to eat in order to make the energy it takes in by eating verses the energy it spends plowing the field?

Post Assessment:

Have the students draw a concept map for energy related to food again to gage their improved understanding of the connection between calories or kilojoules gives way to energy for performing work.






