Making with MakeyMakey
7th-12th Engineering Process Introduction

Objective: To engage the students in engineering and to introduce them to Engineering Design.

Standards: (this lesson plan does not go through all of these standards but you can apply the ones you need, depending on your time and resources).
HCPS III - 
· Standard 1: The Scientific Process: SCIENTIFIC INVESTIGATION: Discover, invent, and investigate using the skills necessary to engage in the scientific process
· Standard 2: The Scientific Process: NATURE OF SCIENCE: Understand that science, technology, and society are interrelated
NGGS standards: 
MS-ETS1 Engineering Design
· Students who demonstrate understanding can:
1. [bookmark: _GoBack]MS-ETS1-1. Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions. 
2. MS-ETS1-2. Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.
3. MS-ETS1-3. Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success. 
4. MS-ETS1-4. Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal design can be achieved.
Common Core State Standards Connections: 
ELA/Literacy –
· RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. (MS-ETS1-1), (MS-ETS1-2), (MS-ETS1-3)
· RST.6-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-ETS1-3)
· RST.6-8.9 Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same topic. (MS-ETS1-2), (MS-ETS1-3)
· WHST.6-8.7 Conduct short research projects to answer a question (including a self-generated question), drawing on several sources and generating additional related, focused questions that allow for multiple avenues of exploration. (MS-ETS1-2)
· WHST.6-8.8 Gather relevant information from multiple print and digital sources; assess the credibility of each source; and quote or paraphrase the data and conclusions of others while avoiding plagiarism and providing basic bibliographic information for sources. (MS-ETS1-1)
· WHST.6-8.9 Draw evidence from informational texts to support analysis, reflection, and research. (MS-ETS1-2)
· SL.8.5 Include multimedia components and visual displays in presentations to clarify claims and findings and emphasize salient points. (MS-ETS1-4)
Mathematics –
· MP.2 Reason abstractly and quantitatively. (MS-ETS1-1), (MS-ETS1-2), (MS-ETS1-3), (MS-ETS1-4)
· 7.EE.3 Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals), using tools strategically. Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and assess the reasonableness of answers using mental computation and estimation strategies. (MS-ETS1-1), (MS-ETS1-2), (MS-ETS1-3)
· 7.SP Develop a probability model and use it to find probabilities of events. Compare probabilities from a model to observed frequencies; if the agreement is not good, explain possible sources of the discrepancy. (MS-ETS1-4)


	HS-ETS1 Engineering Design
Students who demonstrate understanding can:
1. HS-ETS1-1. Analyze a major global challenge to specify qualitative and quantitative criteria and constraints for solutions that account for societal needs and wants.
2. HS-ETS1-2. Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.
3. HS-ETS1-3. Evaluate a solution to a complex real-world problem based on prioritized criteria and trade-offs that account for a range of constraints, including cost, safety, reliability, and aesthetics, as well as possible social, cultural, and environmental impacts. 
4. HS-ETS1-4. Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints on interactions within and between systems relevant to the problem.
Common Core State Standards Connections: 
ELA /Literacy –
RST .11-12.7 Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem. (HS-ETS1-1), (HS-ETS1-3)
RST .11-12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions with other sources of information. (HS-ETS1-1), (HS-ETS1-3)
RST .11-12.9 Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible. (HS-ETS1-1), (HS-ETS1-3)
Mathematics –
MP.2 Reason abstractly and quantitatively. (HS -ETS1-1), (HS-ETS1-3), (HS-ETS1-4)
MP.4 Model with mathematics. (HS -ETS1-1), (HS-ETS1-2), (HS-ETS1-3), (HS-ETS1-4)

Materials:
· Items for conducting circuits – wires, light bubs, batteries
· Makeymakey kit
· Objects for demonstrating conductors and insulators
· Computer

Procedure:
Day One:
 Step one: Conduct a review lesson in electricity showing complete circuits and open and closed circuits.
 Step two: Have students experiment with different materials to see which items conduct electricity and which 	are insulators.
Step Three: Review lesson and reflect on what was learned (journal entry)
Day Two:
Step one: Review previous lesson (take turns reading journals)
Step two: Ask how many students play video games and then ask why they enjoy playing (make a list on the board)
Step three: Ask if any students have ever thought about creating a video game, and if so, ask them to explain it.
Step four: Divide students into groups of 2-3
Step five:  Show the Makeymakey kit and show each item inside
Step six: Pass out “How To Guide” from Makeymakey website. A copy is attached.
Step seven: Have students go to the Makemakey website and follow along while you demonstrate how to set it up on one computer.
Step eight: Lay out items that can be used to complete circuits -Here is the list from the website:
· Most fruits and vegetables work great.
· Lots of other foods work too. We've tried marshmallows, gummy candies, macaroni and cheese, cupcakes, shrimp, and lots of other things.
· Plants can work too. Try some leaves or flowers, but nothing too dry.
· Play-Doh, Model Magic and other clays work very well as long as they stay moist.
· People are conductive! Connect one person to ground, and another to an input, and you can trigger sounds when they high-five.
· Graphite from a pencil can work. Make thick, dark lines, and be sure to draw on a smooth surface.
· Foil and other metal objects will work. Try out coins, magnets, nuts and bolts, forks and knives, or pots and pans.
Step eight: Pass out Makeymakey kits and let them explore. Help those who are struggling.
Step nine: Re-group and have all students put away equipment as you demonstrate.

Day Three:
Step one:  Ask students if they enjoyed it and why – list on the board (compare the 2 lists).
Step two: Ask students how they could use this as a Science Fair Project? Write Scientific Method on board (or show a poster)
Step three: Introduce Engineering design – write on board (or show a poster)
Step four: What are the differences? Similarities? Have students draw a double bubble map or Venn diagram in their journals about the 2 processes.
Step five: Ask students how they could show the engineering design process by using Makeymakey.
Step six: Show the tutorial on Scratch
Step seven: Let students work on creating a scratch project.
Step eight: Have class share out what they have created.
Step nine: Ask students how they could create a game with Makeymakey and Scratch that would help others (people with disabilities, younger children or the elderly). 
Step ten: Have students write up a design process and then let them borrow a Makeymakey kit to complete a project.

Pre- Science Fair:
Have students write a Science Fair report.
Galley walk: Have students stand by projects and demonstrate for other classes.
Have a school Science Fair for all the projects.

Conclusion: Any of these steps can be modified to fit your schedule, and resources. This is just a way to hook the students into engineering design and to add another option for Science Fair projects. Encourage students to enter the District Science Fair with their project.




