
	Week 3
	Topic: Food Engineering

	Lesson Topic: 
	Essential Question: How can we use the engineering cycle to make the best raspado or shave ice? 

	Objective: 
	Students will be able to: 
1. Evaluate and identify strengths and assets that they possess

2. Reflect on the engineering cycle in the context of food engineering. 

	Standards Addressed: 
	SEEd Science and Engineering Practices
· Constructing explanations and designing solutions: Students construct explanations about the world and design solutions to problems using observations that are consistent with current evidence and scientific principles.
SEEd Crosscutting Concepts
·  Cause and Effect: Students investigate and explain causal relationships in order to make tests and predictions. 
SEEd Disciplinary Core Ideas
·  (ETS1.A) Defining and Delimiting an Engineering Problem
· (ETS1.B) Developing Possible Solutions
· (ETS1.C) Optimizing the Design Solution 
Engineering and Technology Strands and Standards
· Strand 3: Students will apply the elements of an engineering design process to create a product or system. 
· Strand 6, Standard 5: Students will recognize the importance of both hard and soft skills in the workplace. 

	Vocabulary: 
	Asset: In this context, an asset is a characteristic that a person has that allows them to solve problems or propagate their own values into the world. What makes you, you?
Constraints: Limitations on the design, such as available funds, resources, or time.
Transforming Engineering Cycle:  A cyclical process that engineers use to solve problems. It begins by defining and identifying a problem, developing possible solutions, and optimizing and comparing solutions.
Optimization: Making the best design within the constraints. This is an iterative process. 

	Time Estimate:
	120-160 minutes

	Prep: 
	Before the lesson: 
· Ensure that you have the asset maps from last time and new copies in case of absences. 
· Have the slides or poster to remind students of the engineering cycle. Making Raspados Lessons 1 & 2.pptx
· All materials from the previous lesson plan to refine raspados.

	Materials: 
	Be sure to have: 
· Copies of the asset map WITH EXIT TICKET
· Copes of the World’s Best Raspado sheet

	Modifications: 
	Alternatively: 
· This can apply to more than just raspados. Pretty much any food preparation will work. 
· This reflection process can be applied to many different engineering projects. It is meant to reflect on the process. 

	Assessment: 
	Asset map
Exit Ticket
Raspado Engineering sheet 

	Procedures: 
	Day One
1. As a class, reflect on the raspados engineering process. What went well? What changes did they make in order to make the best raspado? What does this have to do with the engineering process? Remind them that food engineering is definitely a thing. You may use the slides to help you with this (5 minutes).
2. Pass out the Raspado Engineering sheet. Begin discussion by talking about constraints. Specifically, #9 has a baseline of prices for ingredients and equipment. Ask students what they used and help them calculate cost per raspado. Discuss the potential constraints if they were to open a raspado spot (20 minutes).  
3. Allow students to work together to reflect on the process in the context of the engineering cycle (10 minutes). 
4. As a class, talk about what students wrote about. Specifically, talk about the process of optimization and constraints. What were the other constraints of this project? How can we optimize within the constraints we have? If we were to do this at a larger scale, what types of things would we need? How could we optimize that? (5 minutes). 
5. If they have completed one, pass the original asset map that students completed in the first class. Have them discuss their asset map as a table in or in partnerships (5 minutes). 
6. Pass out the new asset map with the exit ticket. Discuss what assets they used during this last project. What assets did they have as individuals? What assets did they have as a group? (5 minutes). 
7. Allow students to complete another asset map. They may use the same things as last time, but encourage them to add the assets that they discussed (10 minutes). 
Day Two
1. If they have completed one, pass the original asset map that students completed in the first class. Have them discuss their asset map as a table in or in partnerships (5 minutes). 
2. Allow students to try to create another raspado with the constraints that were discussed in the previous class. They may also complete the rest of the Engineering sheet if they have not completed it yet (50 minutes). 
3. Have students complete the exit ticket located at the bottom of the asset map and collect all necessary materials (5 minutes).


[bookmark: _heading=h.q39qzvjtafcn]

[bookmark: _heading=h.y4x488fo2u22]Name: ____________________________
Class: ____________________________
Use the Engineering Cycle to Perfect Your Raspado-Making Process
Answer the following questions about the process you decide on[image: ]
	 
1.      When you made your raspado, which part of the process went the *least* smoothly? Did anything slow you down? Explain: 
	


2.      Why did this step go the least smoothly?
 
3.      What solutions did you consider to this problem?
 
4.      What solution did you decide on?
 
5.      Why did you choose this solution?
 
6.      Test out your whole process using your solution – any surprises?
 
7.      Once you’ve tested it out, explain why it worked or didn’t work as you expected:
 
8.      If you had to make these raspados full time, would you stick with the process you came up with today? Why or why not?

9. Consider the prices for your raspado ingredients. How expensive was your raspado to make? 

	1 lb strawberries
	$6.16
	100 gloves
	$14.68
	1 pineapple
	$2.24

	48 oz mangos
	$8.24
	50 cups
	$4.68
	1 container cool whip
	$3.88

	1 guava
	$2.48
	100 lysol wipes
	$6.70
	1 lime
	$0.48

	condensed milk container
	$3.68
	1 bottle dulce de leche
	$3.48
	1 lemon
	$0.58

	7 lbs ice
	$1.88
	1 can coconut milk
	$2.44
	½ lb blueberries
	$2.87

	1 container chamoy
	$2.48
	90 oz tajin
	$4.58
	1 gallon of milk
	$2.67

	14 oz coconut
	$2.98
	Vanilla 
	$2.19
	½ pint of half and half
	$2.60

	1 lb sugar
	$2.13
	1 can of evaporated milk
	$1.32
	1 pint of ice cream
	$2.67

	1 container of grenadine
	$3.98
	16 oz mango juice
	$3.58
	100 forks and spoons
	$9.88

	1 lb bananas 
	$0.58
	1 watermelon
	$4.28
	1 jar of caramel
	$2.48

	16 oz mango nectar
	$4.58
	750 ml Tamarindo concentrate
	$5.99
	1 package of gummy bears
	$6.78



10. Consider how much time it took you to make your raspado. How much do you think it costs to make your raspado with your labor and costs? 

11. With all this in mind, how could you optimize the cost of your raspado?  


[bookmark: _heading=h.gjdgxs]Nombre: ________________________
Clase: _________________________
Usa el Ciclo de ingeniería para perfeccionar tu raspado
Respondan las siguientes preguntas sobre el proceso que decidan.
	 
1.      Cuando hicieron el raspado, ¿cuál parte del proceso no fluyó tan bien? ¿Hubo algo que los detuvo? Expliquen:
 
	[image: ]


 2.      ¿Por qué este paso no fluyó tan bien?
 
 
3.      ¿Qué soluciones consideraron para este problema?
 
4.      ¿Por cuál solución se decidieron?
 
5.      ¿Por qué eligieron esta solución?
 
6.      Evalúen todo su proceso utilizando la solución – ¿alguna sorpresa?
 
7.      Una vez probada la solución, expliquen por qué funcionó (o no) como esperaban:
 
8.      Si tuvieran que hacer raspados para vivir, ¿se quedarían con el proceso que usaron hoy? ¿Por qué?

9. Considere los precios de sus ingredientes raspados. ¿Qué tan caro fue hacer tu raspado? 

	1 lb strawberries
	$6.16
	100 gloves
	$14.68
	1 pineapple
	$2.24

	48 oz mangos
	$8.24
	50 cups
	$4.68
	1 container cool whip
	$3.88

	1 guava
	$2.48
	100 lysol wipes
	$6.70
	1 lime
	$0.48

	condensed milk container
	$3.68
	1 bottle dulce de leche
	$3.48
	1 lemon
	$0.58

	7 lbs ice
	$1.88
	1 can coconut milk
	$2.44
	½ lb blueberries
	$2.87

	1 container chamoy
	$2.48
	90 oz tajin
	$4.58
	1 gallon of milk
	$2.67

	14 oz coconut
	$2.98
	Vanilla 
	$2.19
	½ pint of half and half
	$2.60

	1 lb sugar
	$2.13
	1 can of evaporated milk
	$1.32
	1 pint of ice cream
	$2.67

	1 container of grenadine
	$3.98
	16 oz mango juice
	$3.58
	100 forks and spoons
	$9.88

	1 lb bananas 
	$0.58
	1 watermelon
	$4.28
	1 jar of caramel
	$2.48

	16 oz mango nectar
	$4.58
	750 ml Tamarindo concentrate
	$5.99
	1 package of gummy bears
	$6.78

	Hand Crank
	$15.99
	Blender
	$64.34
	Ice Shaver
	$149.99



10. Considere cuánto tiempo le tomó hacer su raspado. ¿Cuánto crees que cuesta hacer tu raspado con tu mano de obra y costos? 


11. Con todo esto en mente, ¿cómo podrías optimizar el costo de tu raspado?

Name: _______________________________________________          	Class: ______________________
 
Your asset map should contain things that are your strengths and important to you that helped you with the last engineering activity.
	Home 
	School 
	Work 


  Exit Ticket: What things did you not consider as assets the first time, that you consider assets now?

Nombre: _______________________________________________       	        	Clase: ______________________
 
Tu mapa debe de contener tus fortalezas y cosas que te importan para usted que lo ayudaron con la última actividad de ingeniería.
	Casa
	Escuela
	Trabajo


Boleto de Salida: ¿Cuáles cosas no consideraste como fortalezas la primera vez, que ahora sí?
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