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Electronic Kit-Building Pilot Project Report

In the winter and spring of 2004, NTR conducted a ten-week pilot project in electronic kit-building intended primarily for middle-school students from low-income households in Philadelphia, offering them a learning experience that is not available to them in their schools.

Project Goals

This project aimed to provide students with a stimulating opportunity to practice the art of following written instructions and learn the basics of electronics theory by building electronic devices from commercially available kits.

Specific steps for producing the program included the following:

· selecting appropriate electronic kits for students of various ages and varying levels of reading ability;

· selecting appropriate electronic demonstrations to begin each workshop;

· developing a curriculum of ten, two-hour workshops;

· selecting an appropriate partner organization to co-sponsor the project;

· selecting an appropriate set of students and accompanying family members;

· selecting other adult participants, including educators and social workers;

· delivering the workshops;

· teaching students to solder, follow written instructions, and recognize electronic components;

· finding useful roles for participation by parents and other adults in attendance;

· analyzing feedback from participants;

· evaluating strengths and weaknesses of the project, and adjusting future plans accordingly.

Project Methods

Executive Director, Stan Pokras, developed the operational plans and taught all sessions. Mr. Pokras studied Electrical Engineering at Drexel University and has 17 years of experience helping nonprofit organizations use information technology. 

Each workshop began with a brief demonstration of a simple hand-made electromagnetic device or principle. These included static electric balloons, a battery made from lemons, a compass made with a pin, a cork and a tray of water, an electromagnet made with a nail and a coil of wire and a flashlight battery, and more. The students were especially thrilled by a demonstration of tasting electricity.

Students learned how to organize the parts and tools that they were given, read the instructions, and maintain safety while using a soldering iron. Participants learned scientific principles and industrial terminology pertaining to the dominant technology in the world around them by reading instructions, handling parts, and constructing the kits.

Participants built their own electronic devices using parts, tools and instructions provided in the form of commercially available electronic kits. 

Parents and other adult participants teamed up with younger children to ensure that no child would be left behind.

Recruitment

We selected the W.E. Martin Production Company, an organization closely affiliated with NTR, to benefit from this pilot project. Virginia Booker, the Director of W.E. Martin, interviewed the children she serves and selected 10 children who showed an interest in participating. 

The W.E. Martin Production Company is a nonprofit performing arts organization for youth, affiliated with the Macedonia Baptist Church in North Philadelphia, that develops communication and performing arts skills through programs that focus on African-American history.

Ms. Booker is also a member of NTR's Board of Directors, whose active involvement with her community has included securing funding to provide computers to 50 children associated with W.E. Martin. Many of the children who were selected for the electronics pilot project had already received computers through NTR's Learning Through Technology program.

When we learned that two of the children would be unable to attend, we replaced them with two children that had a relationship to NTR through their parents.

Selection of Kits

We made an effort to identify kits that were not only easy to assemble, but also interesting to the children. We searched the Internet to identify companies that sell electronic kits appropriate for schoolchildren, and obtained samples to evaluate prior to planning the curriculum.

We purchased five kits for each student to build in the course of the workshops – a crystal radio, a siren, a voice changer, an FM wireless microphone, and a working telephone. We also purchased several tape recorder kits and a strobe light kit for evaluation.

Selection of Electromagnetic Demonstrations

We also searched the Internet for the kind of electronics demonstrations such as those shown on television programs such as the classic "Watch Mr. Wizard" and the more recent "Beakman's World" – shows that make science interesting and understandable to children.

Participation of Adult Helpers and Parents

Beth St. Clair of the National School and Community Corps volunteered to assist with the design and implementation of the program and was able to recruit three college graduates who were serving a year as VISTA volunteers for the School District of Philadelphia. These volunteers attended almost all of the class sessions and assisted children in completing the kits. Two parents of the participants attended on a regular basis and became part of the class. Three adult educators also attended in order to learn about the pilot project and assisted children in one class session each. There were several other adults from the W.E. Martin community who attended once or twice.

Attendance

There were a total of 24 people who participated in at least one of the ten workshops. Of these, 11 were schoolchildren, 10 were female, and 19 were African-American. 

Adult participants from W.E. Martin included Ms. Booker and three parents. Other adults included four members of the National School and Community Corps, one Philadelphia School District staff member, one free-lance reporter, a computer instructor serving nonprofit organizations, and two representatives of other community organizations.

One pre-schooler, the brother of two other students, also attended but was not an active participant. The children ranged in age up to 17. All the schoolchildren were from the W.E. Martin community, except for the computer instructor's son and the son of NTR's Director.

The 11 schoolchildren attended an average of 6 workshops, and 6 of them attended 8 or more workshops.

Of the adults, 4 attended only once, but the other 8 attended an average of 6 workshops.

Completion of Kits

Three students completed only one of the five kits before withdrawing from the project, four completed about half of the kits, and four completed most of the kits. The additional kits that we had purchased for evaluation – the tape recorders and the strobe light – were awarded to the best students at the end of the project.

Comments from Participants

At the end of each NTR training session each participant completed an evaluation form to record his or her opinions on the subject matter, training methods, and presentation.

Beth St. Clair, an adult working with the National School and Community Corps, wrote, "At first, I wasn't sure the participants would be able to hold their attention for 3 hours, but they've really done well. The activities are engaging."

Ayanna S. Na'im, another adult working with the National School and Community Corps, wrote, "Wonderful introduction on magnetism and electronics."

Chester Hampton, a youth affiliated with the W.E. Martin Production Company, wrote, "Overall, today's technological presentation was excellent. I completely understood everything that was taught and learned many new things. The new skills I have obtained will most definitely benefit me later on in life.... I had a fantastic time and will never forget what this program has taught me."

Chester's brother, Christopher Hampton, wrote, "The presentations were very interesting. Changing a speaker into a catapult! I would have never thought of that! I really did like it.... I did everything that I wanted and I also learned a lot more, things that I did not know, like soldering things. That was really the hardest and newest thing that I learned in this class."

Lessons Learned

The overwhelmingly positive feedback we received from pilot program participants and observers indicates that this activity is well suited to motivated middle school and high school students.

We can improve attendance by selecting groups that already meet on a regular schedule to help ensure that more students complete the entire program.

Plans for the future

Plans for the future include additional publicity efforts and writing proposals to additional funders.

One of the community partners we expect to serve is an after-school program held at the Clayborn and Lewis Playground in the Mantua section of West Philadelphia. Another is St. Veronica School in the Hunting Park section of North Philadelphia. NTR's relationship with St. Veronica's began last year when a foundation having a particular interest in Catholic schools provided funding to provide free computers to a number of St. Veronica's students.

An article by Marilyn Kai Jewett, published in her Black Tech News column in the May 22, 2004, issue of The Neighborhood Leader, generated more positive feedback and elicited a number of requests from after-school program organizers wishing to participate in the program.

Summary

As an add-on component to existing after-school programs, summer camps, or other academic clubs, this program will provide a well designed and easily incorporated set of activities that would be difficult to implement without NTR's expertise in technology. Nonprofit Technology Resources provides most of its services to community organizations and low-income, primarily African American families in Philadelphia.
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