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Abstract:
The 2006 South Shore Regional Science Fair was successfully arranged and held on the BSC Campus.  One hundred sixty projects were evaluated by 74 science and engineering professionals who volunteered to judge. Database programs for coordinating judges and analyzing project scores were extensively updated and revised to conform with recent Microsoft updates and an MS Access version change.
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I. 2006 Science Fair
A. Campus Coordination for the 2006 Science Fair:

The 2006 South Shore Science Fair was held on March 18th.  I submitted room reservation forms to the Conference and Event Services Office for 1 Park Avenue (for the Judges Thank-You Luncheon), the Campus Center Auditorium (for the Awards Ceremony) and for many rooms in Conant Science (for project display and judging, Science Fair Committee operations, and Judge Orientation).  This year I drew new scale drawings of table arrangements for rooms in the science building to accommodate the possibility that room 128 would still be under renovation on the day of the fair. 

I supplied Conference and Events with all information pertaining to custodial details and police details.

I coordinated with Facilities regarding their funding of the custodial details.

I planned and arranged the food order for the Thank-You Luncheon for the judges.  This luncheon, which consists of a cold-cut sandwich buffet, has been much appreciated by our judges and helps in judge recruiting for the next year.

I planned expenditures from the Science Fair budget, which was generously provided by Dr. Kleniewski, and dealt with the ordering and spending details via Banner.  This budget covers the postage for judge recruiting and communicating with judges, as well as the Thank-You Luncheon provided to the judges.

B. Judge Recruitment and Communication with Judges:

Volunteer fair judges were recruited from the local community of professionals, but I also recruited advanced BSC students with research experience and solid faculty recommendations.  I produced mailing labels for our letter inviting people to serve as judges, and those who did not respond were sent a follow-up letter.  Shortly before the fair, a reminder letter was sent to all judges.  After the fair, each judge received a thank-you letter with a list of the awards and recipients. All mailing labels were generated by a Microsoft Access database which I wrote (the Judges Database).  I performed all data entry, data manipulation and report generation with this database.

This year there were 310 invitations to judge, 149 follow-up invitation letters, and 74 individuals who volunteered to judge. Forty-five new names were added to the database this year.

C. Assignment of Projects to Judges:

Four days before the fair, the science fair committee met and assigned projects to judges.  In preparation for this meeting, other committee members produced three scoring cards for each project (each project is judged three times).  I arrived at the meeting with an envelope for each judge; on each envelope was a label listing the judge(s preferences for topics, e.g., Math, Physics, Earth Science, etc.  The envelope labels were generated with my judges database.  At this meeting, we distributed the scoring cards into the envelopes.  As an aid to our activity, I used my database to produce a report for each topic that listed all judges, ranked by their preference for the topic.  A useful summary report listed each topic along with the numbers of judges who selected each topic as first choice, second choice, and third choice.

After scoring cards were in the envelopes, I performed an analysis of the scoring assignment by running a second MS Access database which I wrote (the Scoring Database).  Each project card was entered with its assigned judge and topic.  The database then produced a report that assessed each judge(s project assignments.  On each judge(s line is listed the number of projects in that judge(s first choice topic, the number of second choice, third choice, greater than third choice, and the number in topics the judge has not even listed.  On the basis of this report, I reassigned many cards so as to make the judging experience more pleasant for the judges.  This is important from the standpoint of asking judges to return next year!

The scoring database was then used to print out all scoring assignments both by project number (listing the three judges for each project) and by judge ID number (listing all projects assigned to each judge).  This information was useful on the day of the fair when last-minute changes occurred due to cancellations of judges and projects.

D. Scoring on the Day of the Fair:

On the day of the fair, it is my responsibility to enter the project scores into the computer, run the analysis of the scores, and produce the required printouts for delivery to the awards subcommittee.  Another committee member aids in data entry, with one of us reading scores while the other types at the keyboard, and then reads from the screen for confirmation.  The entries are received by the scoring database that I wrote.  This database analyzes the completeness of the data and looks for inconsistencies.  It also employs a statistical approach to protect contestants from both overly harsh and overly lenient judges.  At any point during data entry, the user can call up any of a variety of reports indicating the present data status, such as judges not reporting, projects incompletely judged, entries for a single project, or  projects with an erroneous topic designation.  After all scores have been entered, the reports are useful in tracking any errors.  For example there have been instances when a judge mistook the room number for the project number.

This year the scoring database experienced strange behavior, which I assumed might be due to the campus shift to a new version of Access and/or to Microsoft updates in code upon which Access relies.  Therefore, I used a DOS version of the scoring program that Dale Crowley and I had written jointly many years ago.

II. Database Programming
Virtually all database programming took place between May 24 and August 4, 2006.  Some programming occurred before the fair was held in March, but the vast majority of the work required very large blocks of time.  The daily logs of program changes are included in the appendix of this report.

A. Database Revision and Maintenance:

In support of my science fair activities, I had previously written two MS Access databases.  These databases were in need of updating and maintenance due to 1) performance irregularities that appeared with Microsoft code updates and a campus shift to a new version of Access, and 2) the need to facilitate use by those who are unfamiliar with low-level database operation and coding.

The judges database is used for judge recruitment and assigning projects to judges.  It stores contact information on past and potential judges, together with judging topic preferences, judging history, and status and choices in regard to the current fair.  This database produces mailing labels as well as labels and reports that are used in assigning judges to projects.

The scoring database accepts input of judge ID, project ID, project topic, and score.  It then calls code that statistically offsets the effects of overly harsh and overly lenient judges, and produces reports that rank the projects and provide information on score adjustments that occurred.  This database is also used before the fair to assess the agreement between project topics and the topic preferences of assigned judges.  Additionally, this database produces reports of judging assignments, listed both by project and by judge.

Both databases are driven by very extensive code written in Visual Basic for Applications (VBA), which responds to mouse clicks and key presses by performing all necessary database operations. A copy of this code is available if needed.  (The printout is approximately one inch thick.)

B. Debugging:

I was successful in correcting the database problems I had noted upon attempting to use the databases after the Microsoft updates and Access version change.  (For this year(s fair it was possible to use the judges database by carefully avoiding the new oddities and making a few changes to the code.  The scoring database had more serious problems, so for this year(s fair I used an old DOS scoring program that Dale Crowley and I had written many years ago.) Both databases now function properly, and both have been enhanced in functionality.  Particularly important is the enhancement to permit use with little if any low level knowledge of Access.  The user need not be familiar with design and editing of queries, tables and forms.  All vital activities are now controlled by menus.

The logs of changes made to the two databases are in the appendix of this report.  Many changes were relatively easy to make, while others required redesign and rewriting of the underlying VBA code.  For each change, time was spent retracing the logic of the code as I had originally written it.  Although the Help available for this version of MS Access is extremely good, it was sometimes a trick to guess the correct term on which to search.  At times, there was help available from developers on the web, and at other times it was necessary to search for a clue by reading through portions of the hierarchy of objects that make up the Access application.

An example of a minor change was correction of report preview displays.  After the Microsoft updates and version change, the report preview font was illegibly small, and the previews were positioned on the screen so as to cover the menu used to select options regarding the print previews.

An example of a particularly irksome problem was an instance where a form was misbehaving.  After exploring a number of possibilities, I finally found that the new version of Access has a new property for forms, and that the default setting for this property conflicted with my use of the form. (There are about 40 properties for forms, so it was not immediately obvious that there was a new one.  Also, its name did not immediately suggest that it might have the observed effect.)

In a thread on the web, I found a helpful undocumented method for fixing a broken form by saving it as text (an undocumented operation), deleting the broken compiled code, importing the text and compiling the text.  I was able to use this approach to fix a form that had taken on a new personality.

I sometimes found that problems could be fixed by using a different function or coding approach even though it appeared from the documentation to perform the same as my original code.


A benefit of scrutinizing the code was recognition of some potential bugs that could have appeared, although I had not encountered them.  (Often the programmer doesn(t foresee the actions of a user who is unfamiliar with the application.)

C. Enhancements:

To set up the judges database for a new fair year, it had been necessary to manually add an additional table field (column) for the new year, and manually modify the design of many queries.  To avoid confusion it was also useful to change form labels to the new year, which was also a manual process.  Although these manual changes are not difficult to learn, I noticed that I occasionally missed some of the queries.  To facilitate the procedure and avoid errors, I coded the new-year set‑up and called it with a menu mouse click.  The coding was more extensive than I had envisioned, but the improvement was worth the effort.

The scoring database tracks the order in which each entry is made and displays the entry order beside each entry.  This information is useful when investigating data inconsistencies that could be due to data entry error, or to a recording error on the part of a judge, or to a missing score card.  In the past, the record of entry order existed only in RAM, and was lost at the end of each session.  This information is now stored on disk along with the score data itself.  For compatibility with the older DOS version of the scoring program, entry order is in a separate file.

A custom main menu form was implemented for the judges database.  Formerly the main menu was that created via an Access wizard, and was less suitable for the application than the custom version.

Memory use by Access was investigated in reference books and on the web.  My code was then inspected for instances where Access does not release memory once it is no longer being used, and measures were taken to induce memory release.  This recoding removed odd behavior that would begin to appear as memory availability and allocation became an issue during long sessions.  (In the past, it was useful to exit the database and restart from time to time.)

A check was introduced to compare the user‑specified fair year with the year for which the judges database is currently set up.  If they are different the user selects the desired course of action.

In the judges database form used to enter data, provision was made to display the last 10 years of fair participation.  In the past, a new year was manually inserted as an additional box at the bottom of the form.  Now, boxes are automatically inserted for each new year until there are 10 boxes.  For subsequent years, the oldest box is shifted out and the latest year is displayed.

The scoring database displays a single judge(s entries, and that judge(s data are saved to disk upon going to another judge.  Some users like to be able to have a last quick look at the data after the save, but other users like to move directly to the next judge.  Therefore a check box was introduced that lets the user select whether the saved data remain for a last look, or whether the next judge(s data are immediately displayed.

The scoring database input form displays ten projects for a single judge plus one line for entering a new project.  When an eleventh project or beyond is present, the first projects scroll up out of view, but the user is not necessarily aware of the hidden entries.  Therefore, a warning message is now displayed directly above the entries when there are additional projects beyond those displayed.

