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Problem Context:
(lesson investigative question)

Can a student manipulate circuits in order to make the TekBot perform different functions?
About SPIRIT Lessons:  This is a sample Lesson developed within the SPIRIT Project to help students examine mathematics concepts related to angles, speed, and graphing. SPIRIT lessons are currently in "building block’ format, which is in essence an educational activity that might be later turned into a more formal classroom lesson by a creative teacher. These SPIRIT “lesson building blocks” will soon be up on the web for the potential use of teachers as they try to prepare more formal educational lessons using the TekBot robotics platform.
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1. Concepts Covered
Mathematics
· Ohms law
· Electrical measurement
Science

· Motion and forces

Technology
· Engineering design process
· Problem solving

· Application of electrical theory

2. Applicable Standards
Mathematics Standards
Apply appropriate techniques, tools, and formulas to determine measurements.

Science Standards

Physical science: motion and forces

Technology Standards

Students use technology resources for solving problems and making informed decisions.
3. Learning Activity Context and Summary
(description of activity)

Context:  __Moving TekBot   X Building a TekBot   __Programming a TekBot

Students will use the TekBot and engineering process to investigate the effects of different electrical components and circuit configurations.  Groups/students will be given different objectives relating to movement (direction and speed).Each group/student will use one TekBot and be given a variety of electrical components.  Different parameters will be given governing which components students are required to use for different objectives.    Students will follow the engineering design process trying to use the assigned components to accomplish each objective.
4. Detailed Narrative
(including teacher and student suggestions/tips)
Prior knowledge
The following items should be taught prior to this activity:

· Engineering design process

· Electrical component identification

· Electrical component function/theory

· Ohms law

· Measuring current, voltage, and resistance

· Series and parallel circuits

TekBot Modification
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Breadboards should be attached with Velcro.  This will allow students to wire many boards in small groups.  Those boards can be tested on few TekBots rapidly.

The current four and two pin connectors running to motors and power should be replaced with mono and stereo 1/8” round male connectors.  Students can use female 1/8” jacks when wiring their breadboards.  This should improve ruggedness. 
Procedure
The following are the main steps that should be taken during the activity:
1. Introduction to activity

2. Material distribution

3. Lab time

4. Implementation

5. Evaluation
Tasks

Wire the TekBot breadboard utilizing to do the following using the listed components (jumpers may be used when necessary):  ****maybe put the following into a table format****
	Movement/Action
	Components Required

	Straight line
	One resistor

	Backward
	Two resistors and one diode

	Forward 
	Three resistors

	Forward fast
	Three resistors

	Forward slow
	Four resistors and one capacitor

	Turn left, sharp/tight
	Two resistors and one diode

	Turn right, sharp/tight
	Five resistors, two diodes, and one LED

	Turn left, wide/large
	One resistor

	Turn right, wide/large
	One LED, two diodes, and one resistor


5. Teacher Questions
(A list of questions that teachers might ask students)

· Why do different groups have different solutions?
Each group was required to use the same components.  Groups still connected them in different ways.  Some groups might have had creative ideas about how to solve the tasks. 
· Did male and female students have different ideas on how to solve the problems?

Yes.  Male students wanted to do try something right away.  Female students thought about the problem before trying something.
· Could you have used more or less components on some of the tasks?

Yes.  Changing the amount of components would have made figuring out the tasks less complicated. 
· What other tasks would you like to try and make the robot accomplish?

Climb stairs and ramps.  Pushing match.
· If you repeated each task would you choose to alter your schematics?
Yes.  Seeing other groups and some of their ideas gave me better ways to do some of the tasks.
6. Recording Data Ideas
· Schematics drawings of each solution

· Tables recording class results

· Spot for ideas that they have as they watch other groups
7. Materials
· TekBots

· One breadboard per group/student

· Resistors

· Diodes

· LEDs

· Capacitors

· Jumper wires
8. Student Templates or Worksheets
Bucket O Parts TekBot 

Student Worksheet
1. Inventory the random parts you received in the table:

	
	Component
	Value of component

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	


2. Divide graph paper into quadrants and draw the schematic for each task.

3. What strategies did you try when making a wheel move slower and faster?

4. Describe the setup that worked best for making it move slower and faster.

5. Put your components under the proper column:

	Useful
	Useless
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9. Additional Links
· Breadboard – Wikipedia

http://en.wikipedia.org/wiki/Breadboard  
· SPICE-Based Analog Simulation Program

http://focus.ti.com/docs/toolsw/folders/print/tina-ti.html 

· Java Breadboard Simulator
Simulates a breadboard and allows you to insert different ICs, LEDs, and dip switches.

http://www.cs.york.ac.uk/netpro/bboard/ 

· Virtual Breadboard
Java simulator that lets you place resistors, diodes, LEDs, capacitors, and ICs
http://www.musicfromouterspace.com/ElectronicTools/virtualbreadboard/index.html 
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Image � SEQ Image \* ARABIC �1�. Electrical Components





Insert cool action photo here…





Image � SEQ Image \* ARABIC �2�. Velcro breadboard





Add templates and worksheets.
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