Memorandum

DATE:
September 28, 1998
TO:
Michael Pawlovich

FROM:
Clay Spinuzzi

RE:
Preliminary report and suggestions: GIS-ALAS

This report reviews my preliminary findings about PC-ALAS and Explorer-ALAS use as they relate to potential GIS-ALAS use. It also reviews preliminary test results of GIS-ALAS. Finally, it recommends changes to GIS-ALAS based on these findings.

PC-ALAS Use

I have extensively studied current PC-ALAS use because it’s instructive to understand how users currently locate and analyze accidents, and how PC-ALAS helps and hurts those efforts. Twelve users were observed as they worked with PC-ALAS; eight others were interviewed and given questionnaires. Although I’ve found a wealth of information, a few things in particular seem closely related to GIS-ALAS use.

Data. An almost universal complaint was that of the age of data, particularly among those who write grants or answer the public’s questions. This is the number one complaint.

Frequency. PC-ALAS use ranged from once a year to once a week. Most users, however, used PC-ALAS perhaps four times a year. Consequently, users generally don’t use PC-ALAS enough to learn the program well. Since GIS-ALAS has a more complex interface, this problem might be even more severe.

Menu structure. PC-ALAS menu structure is sometimes confusing to the users. In particular, the Search menu is confusing: users expect vertical menu items to be discrete and independent actions, but the Search menu is really a series of steps. Consequently, a majority of the users either exhibited problems with performing searches or complained about such problems during interviews. The menu structure is changed with GIS-ALAS.

Reports. Reports were often printed for off-screen use. For instance, some users replied to questions from legislators or co-workers by printing reports for them. Other users scrolled through reports and formed hypotheses about the accidents by looking at summary information and information about individual accidents. These uses are important because they present certain difficulties in GIS-ALAS, as I discuss in the GIS-ALAS Analysis section (below).

Coordination of resources. PC-ALAS users had trouble coordinating node maps, node tables, the PC-ALAS, and reports. Frequent problems included entering wrong node numbers, having difficulty unfolding and reading maps, dealing with out-of-date maps, and converting report findings back into map coordinates. These problems should mostly disappear with GIS-ALAS because the map representation is combined with the interface. (But the problem won’t completely disappear -- see the recommendations below.)

Centralization of computing resources and expertise. This problem should not be underestimated. PC-ALAS use tends to be centralized within counties, cities or agencies. For instance, in most of the agencies I visited, one user is designated the “PC-ALAS user” and all requests are funneled through him or her. In some areas, one person (e.g. an engineer in the county engineer’s office) gets requests from the other agencies in the area as well as from people within his own agency. Not only are the PC-ALAS duties centralized -- so is the expertise.

On the other hand, accident location and analysis isn’t always centralized. Non PC-ALAS users could funnel requests to the local PC-ALAS user, but they often do things the old-fashioned way: compile accident statistics by hand or call the DOT.

These concerns are important in terms of GIS-ALAS use because it’s likely that GIS-ALAS use will be even more centralized than PC-ALAS use. It has a more complex interface, requires more training, and takes more computing resources (i.e. faster computers with more memory, the purchase of ArcView). So, at least in the short term, GIS-ALAS should be optimized to support that model.

Explorer-ALAS Use

Only three users were observed using Explorer-ALAS. Yet I found a few things that relate to GIS-ALAS use.

Interpretation of accident information. Users had some trouble interpreting accident information. In particular, descriptions such as VEHICLE_TY=1 were hard to figure out and required users to make use of supplemental materials to decode the found information. It’s important to note that this is another manifestation of the resource coordination problem that PC-ALAS users had: instead of referring to node maps and node tables, Explorer-ALAS users have to refer to manuals to find out what VEHICLE_TY means and what VEHICLE_TY=1 specifies.

Interpretation of accident records. Users also had trouble understanding the differences among A, B, and C records. These records have been in ALAS data since 1974, but this underlying structure has always been hidden; users tend to conceive of accidents as data points that encompass all accident data.

Errors in maps. This problem is a direct consequence of mapping the node-link system over the GIS map. The coordinates don’t always match, so some accidents don’t appear directly on the roads. The users I observed used their knowledge of the local area to supplement the GIS data and interpret the maps.

These three concerns are important because they point to conceptual problems that users may have with GIS-ALAS in the future.

GIS-ALAS Testing

Eleven Community and Regional Planning students were observed using GIS-ALAS to perform prescribed tasks, and were interviewed immediately afterwards.

In the test, students were filmed as they followed instructions for operating GIS-ALAS. Using these instructions, they made a mile pointed request, looked at data for individual accidents, then printed a report on the data and interpreted a report table. Afterwards, they were interviewed about their experiences, with special attention to the problems that they had during the test.

Users had little trouble interpreting report tables or the specific information I asked them to interpret from individual accident data. In fact, overall they did well on the test. However, they did have certain common problems to which I give special attention below:

Data overload. Users seemed to be overwhelmed by the amount of data presented on the map. (The map initially displayed all 1990-1995 A records; hydrology; primary, secondary, and municipal streets; and railroads for Story County.) Although users were instructed to turn off all accident themes before requesting accidents, the users did not always seem to understand that they could scroll down the themes pane, and consequently they did not always turn off all the themes.

Window sizing. Windows were not always optimally sized. For instance, the Themes pane was narrow, meaning that it was difficult to see the differences in theme names -- especially after running the request. Similarly, the Identify Results window had to be either resized or horizontally and vertically scrolled for users to read the theme names -- an especially important point because the driver’s sex is printed at the end of these theme names. Finally, all report windows were the same size -- too small for the tables -- again meaning that they had to be scrolled.

Window obstruction. A related problem that the students had was that when the report table windows are brought up, they overlap the Identify Results window. Since the Identify Results window is always on top, some users were confused when they brought up a report table and it appeared behind the Identify Results window.

Theme names. Users tended to be confused about theme names, particularly the difference among A, B, and C records. Most conceived of the different records as representing different accidents and were puzzled when they realized this was not so. 

GIS-ALAS Analysis

In addition to the issues I’ve noted above, other issues present themselves.

Complexity of interface. The PC-ALAS interface was rather simple: it had a limited menu system, a limited set of input features, and only one window on the screen at a time. But GIS-ALAS’ interface is far more complex. This increased complexity will mean more work on the part of users to operate the system.

Limitations in data selection. I’ve already noted some of the problems that PC-ALAS had with data selection parameters, especially in the course of performing searches. But PC-ALAS did have stable dialog boxes in which users could enter parameters, check them, and correct them (if necessary), then accept or cancel the dialog box. On the other hand, GIS-ALAS tends to receive parameters through a series of one-input dialog boxes and it’s impossible to correct a wrong number if you’ve already gone on to the next item.

Limitations in treating reports as coherent wholes. In PC-ALAS, report elements are added cafeteria-style to a report, and the result is printed out as a whole. However, in GIS-ALAS, report elements must be printed separately. Furthermore, data for individual accidents must be printed separately through the Identify Results window, accident by accident and record by record. This arrangement might make it difficult to sustain users’ current patterns of using reports.

Preliminary Recommendations

I have not finished my data analyses. But based on the study so far, I suggest the following changes to GIS-ALAS. It might be that not all of these are practical due to limitations in ArcView’s scripting language.

Find ways to help users understand the underlying record structure. The A, B, and C records must be represented as separate themes in GIS-ALAS. This is a very different sort of representation than was used with mainframe-ALAS and PC-ALAS. Users must be helped to understand how these records relate to each other and to the accident. I suggest the following:

· Rename A, B, and C themes with more descriptive names, e.g. “Co. 85 Yr. 94 - Injuries”. If this isn’t possible, explain the differences among them in the online help and provide help buttons in the dialog boxes.

· Widen the Themes pane and the Identify Records window so that users can read the theme names without resizing.

· Develop training and documentation materials to help users better understand the relationship among the different records.

· Develop an online reference to help users interpret descriptions such as VEHICLE_TY=1. Or find ways to provide fuller descriptions.

Find more flexible ways to select data. As I mention in the analysis, GIS-ALAS receives parameters through a series of windows. This arrangement is good in that it walks users through necessary steps without skipping any. On the other hand, users cannot review the parameters they’ve entered before accepting them, and cannot remedy mistakes after accepting them. I recognize that there are certain limitations to the scripting language, but if at all possible, I suggest the following:

· Take multiple parameters in the same window so that users will be able to review their choices in relation to each other. These windows might look similar to old PC-ALAS dialog boxes.

· Present series of windows as Wizards so that users can easily go back to review and correct previous steps.

Find ways to treat reports as coherent wholes. PC-ALAS users are used to dealing with reports that include subsections. Yet GIS-ALAS treats the subsections as separate reports that must be printed separately. Although this arrangement has advantages -- such as the ability to print the subsections in any desired order -- users would find it helpful to be able to print a set of tables at once. I suggest the following:

· Develop a script to select tables from the “av_alas.apr” window and print them directly, without opening them.

· Develop a script to print the A, B, and C records for each selected accident, preferably in the same format that the PC-ALAS report prints detailed accident data.

Plan positions and sizes of windows. The GIS-ALAS users had trouble with overlapping windows and having to resize windows. I suggest the following:

· Plan window placement so that windows do not obscure each other. For instance, the Identify Records window could always appear in the upper left quadrant of the screen, while the report tables could always appear in the lower right quadrant.

· Plan window size so that windows won’t have to be resized. Widen the Identify Records window so that each theme’s name is completely displayed. Resize the report table windows so that they can be read without scrolling. If possible, resize each report window to fit the specific report table (e.g. the Fixed Objects Struck window would be a different size from the Parameter Sheet window).

Support locally centralized ALAS queries; support infrequent GIS-ALAS use. As I noted earlier, PC-ALAS is often operated in local centers: by one person in the agency, city, or county. GIS-ALAS will probably further this trend because it will have a steeper learning curve (so fewer people may feel comfortable using it) and will require more up-to-date computer equipment and software (so fewer copies of GIS-ALAS will be able to be used per county). Therefore, measures must be taken either (a) to ensure that users can be self-sufficient within their local centers or (b) to encourage users at local areas to share expertise. I suggest the following:

· Develop thorough online help. Users often have trouble finding and coordinating resources (such as training manuals) with online programs. If the online help included a thorough reference, uses may have less trouble and may become more self-sufficient, and additionally, may find new uses for GIS-ALAS.

· Develop a training program that includes online help use. Users often haven’t encountered online help that is a useful reference, so they may need some time to get used to the idea and to understand how to use the help as a reference.

· In the training program, encourage users to share expertise. This may involve teaching users how to work on GIS-ALAS together. It also may involve encouraging them to join a support apparatus such as an electronic mailing list so they can ask questions and share answers.

· Set up a website with online information that can be periodically updated. The information could include the user’s manual in online form, examples of how GIS-ALAS is being used, and answers to commonly asked questions, as well as the most recent map/data downloads. It might also include case studies in which users relate how they have dealt with certain situations.

Michael, I hope these preliminary recommendations are helpful to you. I am continuing to analyze the data I’ve collected. Please feel free to call me at 296-1992 or email me at spinuzzi@iastate.edu if you have any questions. I hope things are going well with GIS-ALAS!
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