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Problem Context: What is it like to be part of an engineering team?

I. Concepts Covered

Mathematics

· Use mathematical ideas to create an innovative approach to solving real world problems

· Present methods used to the rest of the class

Technology
· Use the concepts learned about circuits and the design of the TekBot to apply toward other real world applications

Science

· History of Science
· Design
II. Applicable Standards

Mathematics

· Organize and consolidate their mathematical thinking through communication.

· Communicate their mathematical thinking coherently and clearly to peers, teachers, and others.

· Use the language of mathematics to express mathematical ideas precisely.

· Build new mathematical knowledge through problem solving.

· Create and use representations to organize, record, and communicate mathematical ideas.

· Use representations to model and interpret physical, social, and mathematical phenomena.

· Recognize and apply mathematics in contexts outside of mathematics.

Technology

· Students demonstrate a sound understanding of the nature and operation of technology systems.

· Students understand the ethical, cultural, and societal issues related to technology.

· Students develop positive attitudes toward technology uses that support lifelong learning, collaboration, personal pursuits, and productivity.

· Students employ technology in the development of strategies for solving problems in the real world.

Science

· Abilities of technological design

· Understandings about science and technology

· Science and technology in society

· History of science

III. Learning Activity Context

Context: ___ Moving TekBot   ____ Building a TekBot   __X__ Engineering Notebook

This activity is a process activity.  The culminating activity is one in which students work together in engineering teams to develop a use for a robot or to modify the TekBot in such a way as to solve problems.

Timeline and Research:

The first lesson is a timeline that will be laid out.  This is the STEM timeline.  Certain historical events will be introduced to students to get them interested in the developments that have already been accomplished in Science, Technology, Engineering, and Mathematics.  Once students have been introduced to this, they will either do research on one of the events that was laid out on the timeline or they will decide to investigate a person or event that is not already on the timeline and add to the timeline in that fashion.

Leonardo Da Vinci:

Once students have done some research on their own, an investigation into the work of Leonardo Da Vinci will be done as a collaborative effort.  The teacher will present just enough information about his work and life to get them excited to find out more.  The students will each do projects of their own according to their own learning modalities and preferences to present to the rest of the class about what was learned about Leonardo Da Vinci.

Engineering and the Engineering Process:

At this point, students will be introduced to what engineering is, what engineers do, and what the different fields of engineering are.  Students will be given an engineering notebook to use and introduced to the concept of this notebook and why it is used.  They will also get the basics on what the design properties are and what the engineering process is.

Introducing the TekBot:

The students will now be introduced to the TekBot.  As the students further their study on engineering, some time will be given simply to show the students the TekBot and allow them to discover its capabilities.  Some of the activities that will go along with learning about the TekBot include:

· Learning about and making circuits

· Learning about the basics of electricity, magnets, and motors

· Art: Making a resistor man

This portion of the lesson can be as long as needed and can go as in-depth as time allows.  This is the portion that gives students the scientific knowledge needed for contributing to their engineering teams.

Engineering Teams:
Now that students have some background in what engineers do, what the TekBot can do, and also some basics on what makes the TekBot work, they will now be broken into teams to solve some problems of their own.  Teams can be developed based upon interests or who the teacher feels would work best together.  Teams may also be developed in order to have an expert from different fields on each team.  It is important to give each team member a job within their team.  Students may decide what type of engineer they would like to be.  

Once the teams are developed, each team will be given a problem.  The teacher can either come up with some problems and simply hand them out to the teams, or the class can brainstorm some possible problems to solve using a robot.  Students are then given time to work together in their teams to create a solution to their problem using the engineering and design process and recording everything in their engineering notebooks as they go along.  Each team will present their solution and idea to the class as a final project.  Reflection is also an important component at this stage.  It is important to allow students time to reflect upon their own work as well as the ideas presented by other classmates.

IV. Teacher and Student Suggestions/Tips
Allowing students plenty of time for each portion of this lesson is important.  The process is the emphasis of the lesson, not the knowledge, so it is fine for the student to explore their own interests and see where their exploration takes them.

V. Teacher Questions

During the activities students will answer the following questions:

1. What important STEM contributions have had an impact on your life?

2. How do engineers affect our daily lives?

3. What skills does an engineer need to have?

4. When can the engineering process be used?

5. How is the engineering process similar or different to the scientific process?

6. Why do engineers write everything down?

VI. Assessment Ideas

Each of the following components will have an assessment piece:

· Research (students contribute to the STEM timeline).

· Leonardo Da Vinci (students show what they learned through a project of their choice using multiple intelligences options).

· Formal assessments on electricity, magnets, motors, and circuit terms.

· A rubric for the process of the engineering team.  The notebook is a big piece of this portion.

· Students will also be evaluated using a rubric on their presentation.

· As students reflect upon the process and what was learned throughout this study, the teacher can also assess the student learning by reading the reflection piece.

VII. Other Information
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Students working with the engineering process to come up with a design to better the TekBot
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Students working with the engineering process to come up with a design to better the TekBot

Below are some websites to use as resources:

Discover Engineering Online

  
A kid-friendly website about engineering

http://www.discoverengineering.org/aboutengineers.asp 

Famous Engineers

  
This page has a listing of famous engineers, engineering marvels, an engineering dictionary, and engineering disciplines.

http://www.sinc.sunysb.edu/Stu/hnaseer/interest.htm 

Greatest Engineering Achievements of the 20th Century

  
Greatest Engineering Achievements of the 20th Century, including a timeline

http://www.greatachievements.org/
Ingenious Engineering

  
A kid-friendly page about engineering, including types of engineering, famous engineers, and fun activities

http://www.engr.uiuc.edu/outreach/Ingenious/index.php?id=types 

Leonardo Da Vinci: A Man of Both Worlds

  
A page of Leonardo's life and work

http://library.thinkquest.org/3044/
NAEP
Types of Engineering

http://www.nativeaccess.com/types/index.html 
VIII. Materials

IX. Student Templates or Worksheets

