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The Agents for Change: Robotics for Girls Project is a four-year project that involves collaboration among the Institute for Research in Cognitive Science, including the GRASP robotics lab, and two Clusters, the University City Cluster and the CHAIN Cluster, in the School District of Philadelphia.  The project’s goal is to correct the under representation of girls and women in physical science and technology fields.  Agents for Change introduces robotics technology to girls in middle school years to stimulate their interest in the physical science and technology fields.   Dr. Christine Massey and Ms. Zipora Roth head the program.  Dr. Massey is a Cognitive Science Professor at the University of Pennsylvania.  Zipora Roth is a former schoolteacher.


I have worked with Agents for Change for the past year.  I started in April 2000.  When I first walked into the office where I would be working, there were Lego™ pieces and toys scattered everywhere.  I also saw these clear mice and blue and red robots rolling around on the floor.  I later learned that the clear mouse robot is called the Wall-hugging Mouse and the red and blue robot is called HyperPeppy.  Both robots come disassembled in prepackaged kits.  The school students, with the assistance of student workers, assemble both robots.  This activity allows them to analyze how the robots function.  It also familiarizes them with circuits and following directions.  

Next, Chris and Zipora introduced me to the staff and told me that I would be designing toys and preparing Lego™ Mindstorm® kits for the robotics summer camp taking place in June/July.  I was excited.  I did not know that the job involved playing with Lego™ toys.  


I learned that one of the goals of Agents for Change was to make math fun for children, especially girls.  Math and Science are often viewed as boring and nerdy.  If there was a way to teach children fundamental concepts in math and science, while they were doing something that they liked we could show them that Math and Science does not have to be boring.  Agents for Change found a way using Lego™ Mindstorm®.  


Lego™ Mindstorm® uses the traditional Lego™ in combination with the computer programming software LOGO.   With this combination, children not only can physically build robots, but also build programs that operate the robots. Agent for Change’s task was to develop activities incorporating Mindstorm®, while teaching fundamentals in math and science.


Before I could really design an exercise, I had to research what middle school students were being taught.  I also had to understand how they were being taught certain math and science concepts.  I looked at middle school teaching manuals provided by teachers that work within the UC and CHAIN Clusters.  All of the office workers met and decided what we could teach using Mindstorm® and what we could not.  We decided to teach the students about gears and gear ratios.  

Dean and Jon worked on a robot called GearBot.  The GearBot was a toy car that taught the students gear ratio, ratios, and the concept of gearing up and gearing down.  With GearBot, we were able to show students the tradeoffs between gearing up and gearing down.  The exercise involved students following a series of instructions to build GearBot, then changing the gear ratio and explaining what happened.  Many of the middle school students were familiar with the concept of gearing up and down because they use bicycles with gears.

During the summer we held three one-week robotic summer camps: two for middle school students and one for UC and CHAIN cluster teachers.  The students’ summer camp started with the building of HyperPeppy and Wall-hugging Mouse.  The student then built and programmed GearBot.  As mentioned before, the programming language used is LOGO.  However, Mindstorm® “covers” the text style LOGO with a graphic interface that simulates a puzzle.  All of the commands are puzzle pieces that lock together to form a chain.  This ‘chain’ is downloaded to the RCX, the mini-computer on the robot, via an infrared tower.  The GearBot then operates based on those commands.  

The students received a break in the construction by taking a visit to the GRASP lab.  The students were able to see a higher level of robot and computer software interaction.  Students heard about the difficulties of creating artificial intelligent robots from the GRASP lab students.  I realized that it is not simple to transfer human senses such as sight and hearing to robots.  The main attraction of the day was the Sony Dogs being used for the Sony Dog Soccer Tournament in Australia.  The students liked playing with the dogs.

The final days of the camp were spent constructing the Challenge Project.  The students selected their challenge robot from designs developed by Mindstorm®.  The selection included a ThrowBot, which is a robot that turns and throws a ball when you slap its arm.  Each robot in the challenge project must use either a light sensor or touch sensor.  The students had to construct and program their robots.  On the final day of the camp, student displayed their final projects to parents and staff.

The next camp involved the UC and CHAIN Cluster middle school teachers.  I enjoyed working with the teachers more than the students.  Teachers seemed more intimidated than the students by the programming and building.  The teachers’ camp was the same as the student’s camp except the teachers did not go to the GRASP lab.  The teachers built the GearBot, GearBed, and Challenge Project.  It was funny observing four adults debating over the interpretation of an instruction in building a robot.  The object of the teachers’ camp was to familiarize the teachers with Lego™ Mindstorm® so that they could start robotics clubs at their schools.  

My work at Agents for Change continued into the Fall 2000-Spring 2001 school year.  Schools within the two clusters started robotics clubs.  Some are after school, others are during the school day.  Many of the students in the after school programs attended the summer camp.  The after school programs differ from the summer camp.  Because we have more time and we continuously work with the students, we are able to teach more challenging programs that involve multiple sensors and the use of a sensor watcher.  We also develop exercises that reinforce any math and science principles that the students are currently learning.  

I have enjoyed working with the Agents for Change program.  I have seen first hand how the program has helped students, especially girls.  When the girls are first introduced to the program, some are apprehensive about working with the robots.  Some sit back and let the boys build and program.  However, as the program furthers, and the instructors encourage the girls to participate, they gain confidence and start actively participating in the constructing and programming process.  Hopefully, this program will persuade most of these girls to enter fields where there is an under representation of women.
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