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The purpose of these instructions is to accelerate your introduction to ScatterBrain, providing you a quick introduction as to how its features can be used to explore a data set and to communicate findings and observations to others. It is expected that these instructions will be read while ScatterBrain is up and running on a computer.





Any potential user of ScatterBrain is urged to go through the following exercises.  It is only by personally experimenting with some of the features that will be highlighted below that one can get an appreciation for how helpful they might be. It is impossible to verbally convey the special advantages of being able to dynamically query multiple, interrelated graphs.  You have to actually see it in operation to appreciate it.





Although the technical details of  ScatterBrain are unrelated to any particular data or field of study, the following demos use education-related data.  Specifically, the data were obtained from the National Center for Education Statistics, U.S. Department of Education.  They pertain to 1043 school districts in Texas, for the 1994-1995 school year.  Some of the data elements used came originally from the 1990 Census, but were included in the Department of Education’s data set. Additional details on the 26 data elements included in the trial data set included with ScatterBrain are provided at the end of this document.





If you obtained ScatterBrain by downloading it from polinetworks.com/SB the sample Texas data set was included and will load automatically if you choose ScatterBrain with US Census Texas Education Data. The Texas data set contains 26 data fields with data for 1043 Texas school districts. 





Downloading and Starting ScatterBrain





The procedure for downloading and starting ScatterBrain is as follows:


On the Internet go to www.polinetworks.com/SB.


From the three links that appear together, click on ScatterBrain with US Census Texas Education Data.


In response to the dialog box, click on “Save”.


Normally a Download list will appear, and it will have census.jar at the top of the list. ScatterBrain can be initiated by double-clicking on census.jar.


If necessary, click on the “Maximize” icon at the upper right-hand corner of the ScatterBrain window.











The graph which should now be displayed represents 1,043 Texas school districts. The graph title and axes’ labels are derived from the field names of the data pairs plotted.  On the vertical axis is Expenditures per Pupil and on the horizontal axis is Pct Revenue from Local Sources.  Thus, a district which is plotted with a horizontal value at or near 100 percent is almost entirely dependent upon local revenues. Such districts are usually referred to as “rich” in the sense that their property tax base generates enough revenue that the state does not need to supplement to a great degree.  At the extreme left end of the graph are districts usually referred to as “poor” districts.  The property tax base in such districts is very small, on a per pupil basis.  Without large amounts of state assistance per pupil their school funding would be totally inadequate in comparison to the other districts in the state.











Identifying individual points – Mouse ID





To identify individual points on the screen, do the following:





Click on the ID Mode menu.


Click on Mouse ID on the drop down menu (This is actually the default selection, so this step wasn’t technically necessary).


By depressing the left mouse button (LMB), moving the mouse, and then releasing the LMB, a rectangle is drawn that encompasses one of the plotted points.





At this time, a larger red, blinking circle has replaced the original point.  In addition, certain data have been written to the data table portion of the screen.





If in fact the box enclosed only a single point, clicking the LMB once more will stop the blinking and erase the box.   Do so, then create another box, but this time enclose several points within the box.  The first point identified will be highlighted with a different color.  Each time the LMB is depressed, the succeeding  point is highlighted and its related data added to the table.  As before, after the last point is identified the next click of the LMB stops the blinking and erases the box.





Note:  if many points were included within the rectangle and it is not desired to identify all of them, you can jump out of the loop by pressing the <Esc> key and then clicking the LMB once more.





Placing names on the screen 





Repeating step 3 above, and with a dot still blinking, do the following:





Press and hold the right mouse button (RMB) down.


Move the mouse in any direction.  A line will emerge from the blinking dot, connecting it with the cursor position.


Move the mouse and position the end of this line where you would like the left end of the name to be written.


Release the RMB.





�



Identifying individual points – Name ID





The plotted points can also be identified by entering the name associated with each row of data or by selecting a name from the drop down list. To try this, do the following:





      1. Reset all windows (optional) by clicking on the Refresh menu bar option and then selecting Reset.


In the ID Mode menu, select Name ID.


Click on the down-arrow in the edit box near the center of the Menu Bar.


Select a district name from the drop-down list.





An alternative method of identifying a district by name involves the following:


Erase any text in the name edit window by selecting it with the mouse cursor and then pressing the <Del> key.


Begin typing the desired name into the name edit box until the desired name appears in the edit box.


Press the <Ctrl> key.








Working with multiple points – the Avgs/Totals function





The Avgs/Totals function will allow totals, simple averages, weighted averages, and a percentage calculation to be performed upon data fields related to all points contained in a rectangle.  Before this option can be used with a new data file some preliminary setup work must be done. The demo setup files are already prepared.  For the details on setting up the data table to utilize the Avgs/Totals function, see the Data Table Edit section in the User’s Guide.





To see how the Avgs/Totals function works, do the following:





Select the Avgs/Totals item in the ID Mode menu.


Use the mouse to create a box which encloses several dozen points.  This causes the enclosed points to be highlighted, the calculations to be performed and the results written to the data table.  Note the following:


The “1” in the first column labeled (SEQ) merely indicates that this is the first of such calculated rows of data;


The number in the NBR column indicates the number of points which were contained in the box, and hence the numbers of rows of data for which the calculations were carried out.


The figure in the FALL ENROLL column is the total number of students in the districts involved as of the point in time that fall enrollment was recorded, for the 1994-1995 school year.


The remaining data represent weighted averages of the data in the various columns, where FALL ENROLL was used as the weighting variable. See the last page of these instructions for descriptions of the data fields. (Note:  More descriptive column headings can be added, using data table edit features.)





Repeat step 2, this time including a number of points some distance from the first set.  Compare the values of the various columns of data for the two groups of districts.





The Avgs/Totals function is very useful for comparing totals or averages for two or more different subsets of the data points.  In addition, there is one other option that makes the Averages function even more useful. The Percent Function permits pre-determining the approximate proportion of, say, the number of students (FALL ENROLL) contained in the districts within a rectangle before the calculations are performed.  This is described in the next section.








The Percent Function





This function only works in conjunction with the Avgs/Totals function.  It is set up using selections that are presented in the bottom section of the Select Subset edit panel. To see how it works, proceed as follows:





Click on the Subset/Percent item in the menu bar, and then click on Select/Pct. Using the mouse and arrow cursor, select FALL_MEM in the list of variables, then click on the button labeled <Insert which is near the bottom of the panel.


Click on the Show Pcts and Use all Rows check boxes. 


Click on the APPLY button. 						    These steps have selected the variable FALL_MEM as the variable for which percentages of all state students contained in a set of selected points will be calculated, with the statewide total of all students as the base.


From the ID Mode in the main menu bar select the Avgs/Totals function. 


Check that 100 percent of FALL_MEM (students) are contained in the points actually plotted, as follows:


Move the cursor to the upper left-hand corner of the graph, above and to the left of all points plotted in the graph. Then depress the LMB and create a rectangle (as described above) that includes all points in the graph.


As the rectangle changes, with the LMB held down, you should see a percentage above the upper left-hand corner of the rectangle. This number represents the percentage of all students contained in the districts that are encompassed by the rectangle at any point as it is moved. If the rectangle contains all districts, the percentage should read 100 %.


 If it were desired to encompass, say, those districts containing 10 percent of the students who are least dependent upon state dollars, the rectangle should begin at the upper right and then moved down to the x-axis and to the left until the percentage reads 10%, or as close to it as can be obtained.


The results in this last step can be compared to the results for those districts most dependent upon state dollars by performing a similar operation but at the left end of the horizontal axis.  That is, create a box with the first corner at or near the origin of the graph, at the point (0,0), and include 10 percent of the students at the left hand side of the graph.  Because property wealth is virtually the only source of local funds in Texas, this group of districts would be the least wealthy in the state, based upon property wealth per pupil as the measure of wealth.																			           Carrying out the last two will give a first look at the degree to which equalization of per pupil expenditures is being carried out.  A comparison of the two rows of data, which include such measures as percent of children in poverty, median income (as of the 1990 Census), and education of heads of households, are also very interesting in this context. 





Now that you know how to use the main identifying features of ScatterBrain, lets see how they apply to multiple graphs.








Analyzing multiple scatterplots





Actually, a second graph is already available.  It can be seen by clicking on Screen configs in the menu bar and selecting Config 2, 2 graphs from the drop down menu.


Two charts should now appear on the screen.  The original one is to the left, with a second one to the right.


 


The contents of the chart on the right are obvious. Plotting school districts’ midpoints (centroids) on the basis of longitude and latitude is just another scatterplot.  When this graph was set up, it was designated as a “map”, which indicates to ScatterBrain that a file or files containing map-type boundary data has been designated and will be used to draw the map outlines around the plotted points. (See the ScatterBrain User’s Guide for information on how to include the map file boundaries.)





A regression line and lines representing one or two standard errors of measurement (SEE) could be added to the graph on the left. To do this, perform the following steps:





From the Edit menu highlight Graph Edit, then move the cursor to Edit Graphs and then click on Edit graph 1.


In the Graph Edit Panel that should have appeared, click on the down arrow at the right of the Graph Options edit box, and select the row labeled  Regression Line.


Click on the box labeled Apply.  The graphs should be redrawn, with the regression line added. 


 


Up to four graphs can be displayed at once. The number is determined by the appropriate selection in the Screen configs menu..  With the current configuration consisting of a chart and the Texas map, perform the following steps:





Select Mouse ID from the ID Mode menu.


With the cursor somewhere within the interior of the diagram on the left, depress the LMB, and create a box to include several points, then release the LMB.  As can be observed, the points related to a given row of data are highlighted in both figures simultaneously.  This ability to cause related points to blink on and off in multiple diagrams is extremely effective in directing attention of viewers to multiple relationships among data elements.  


With a dot still blinking and with the cursor in the left-hand diagram, depress the RMB, position the line, and then release the RMB to place the name on the screen. 


Next, position the cursor somewhere inside the map area, press the RMB, and place the name in this area also. To advance to the next point contained in the rectangle constructed in the graph on the left, click the LMB, noting that the cursor must be in the same graph as the one that contains the selection box.


After all of the points inside the rectangle have been identified clear the graphs by refreshing the presentation (Refresh/Reset). 


Choose the Avgs/Totals item from the ID Mode menu and create a box around a number of points in the graph to the left. Now, of course, the points are highlighted in both pictures.


Next, place the cursor in the map area, and with the cross hairs enclose a number of points, say, in the southern extremity of the state.  You will see the same districts highlighted in the left hand graph also, and they will tend to be among those with higher levels of children in poverty and higher percentages of state dollars, with a few exceptions.


Select Mouse ID from the ID Mode menu


Move the cursor into the graph on the left,  and create a box to identify one of the points that was highlighted when the southern tip of the state was selected in the map (step 6 above).  This illustrates how the Avgs/Totals and Mouse ID functions can be used alternately to query the charts, identify outliers, etc.  It also illustrates how a group of points selected in one chart may have a highlighted pattern in another chart that is of interest.  Sometimes, in fact, the results can be quite surprising.











The Users’ Guide contains more details on and explanations of many of the features introduced above (see UserGuide.doc, on the same page from which these instructions were download.)The purpose here was to enable the user to get an idea of how ScatterBrain can help to analyze data, find interesting features, and do it in such manner that the results can be communicated effectively to others.  These techniques are not only useful for an individual in getting to understand a large set of data.  But once interesting features have been uncovered the steps involved can often be retraced when presenting findings to others.  Because the process is primarily visual and interactive, findings can be made accessible to persons with very different backgrounds in data analysis and statistics.  The dynamic uncovering of relationships has proven to be a very effective way to present many findings, giving listeners and viewers the feeling that they are discovering the results themselves.  And in a way, perhaps they are.





When the default graphs associated with the census.jar file display, the state and country boundaries will not be displayed.  The two files containing the information to create these map boundary files are included in the zipped census.jar file.  To access them, and have them displayed along with the Texas scatterplot of school districts, perform the following:


Using a utility program unzip the census.jar file, expanding it into the same directory.


Locate the DATA directory at /com/polinetworks/DATA.


Move (drag and drop) the DATA directory and its subdirectories to the directory above it, which contains the census.jar file itself.


Upon refreshing, if necessary, the map outlines should now appear.


If you look in the /DATA/CENSUS/ folder, there will be a setup file with the name “TEXAS_ED_LEVELS_THREE.SBJ. With the default graphs displayed, use the File/Get Setup File option and select this alternate setup file. This will display a different graph on the left, the one that was presented on the home page and discussed briefly there.
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Description of fields contained in demo file TEXAS_DEMO.csj





�
�
�
�
�
�
�
Field�
�
�
�
�
Field Nbr�
Name�
Type�
Description�
�
�
�
�
�
�
�
�
1�
NCESIDX�
N�
NCES LEA ID code, times 10, conv. to numeric�
�
�
2�
NAME�
A32�
LEA NAME�
�
�
3�
STATE�
N�
2-digit state code, left-most 2 digits of NCESIDX�
�
�
4�
SCHLEV�
N�
School level code�
�
�
5�
FALL_MEM�
N�
Fall Membership�
�
�
6�
SLR_PP�
N�
State plus Local Revenue per pupil�
�
�
7�
LPCT_SL�
N�
Pct Local Revenue =(local rev/(State + Local))*100�
�
�
8�
EXP_PP�
N�
Total Expenditures per pupil�
�
�
9�
LOCALE�
N�
LEA locale (central city, etc.), from 1993-94 CCD�
�
�
10�
SPED_PCT�
N�
Percent students in Special Education�
�
�
11�
TR_PP�
N�
Total Revenue per pupil�
�
�
12�
FEDR_PP�
N�
Federal Revenue per pupil�
�
�
13�
FEDR_PCT�
N�
Fed. Rev. as percent of total revenue�
�
�
14�
LOG_MEM�
N�
Logarithm base 10 of fall membership�
�
�
15�
MED_INC�
N�
Median household income in 1989�
�
�
16�
MED_HVAL�
N�
Median value housing units --all�
�
�
17�
MINC_WCH�
N�
HH with children, median household income, 1989�
�
�
18�
CHILDPOV�
N�
Pct children below poverty level�
�
�
19�
NWCHPCT�
N�
Pct non-white children (does not include white Hispanic)�
�
�
20�
PC_NOHS�
N�
Pct 12th grade or less, no diploma�
�
�
21�
PC_HS�
N�
Pct high school grads (incl equiv)�
�
�
22�
PC_CLGND�
N�
Pct some college, no degree (bach or greater)�
�
�
23�
PC_CLGDG�
N�
Pct bachelor's or higher degree�
�
�
24�
POOR_ENG�
N�
Pct children speak English "not well"�
�
�
25�
LAT�
N�
Latitude�
�
�
26�
LNG�
N�
Longitude�
�
�






Only school district types 1 and 3 (see next page) were included.  Also, districts with more than 50 percent of their students in special education were dropped, as were any districts indicating zero fall membership. The latitude and longitude data were taken from the School District Data Book CD-ROM, published by the National Center for Education Statistics, U.S. Department of Education, 1994.
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Following are the descriptions and codes for variables LOCALE and SCHLEV.  This was extracted from the 1993-94 Common Core of Data (CCD) CD-ROM.








LOCALE:  Agency Locale Code and Translation





The Agency local code is a composite of locale codes from the Schools. This is an indicator of Rural vs. Urban. The locale codes and their  translations follow:








1	=	Large Central City


2	=	Mid-Size Central City


3	=	Urban Fringe of Large City


4	=	Urban Fringe Mid-Size City


5	=	Large Town


6	=	Small Town


7	=	Rural


" "	=	Missing


_______________________________________________________________________________


SCHLEV:  School District Level





The Bureau of the Census classifies the school districts as:





01	Elementary School System


02	 Secondary School System


03	Elementary-Secondary School System


04	College-grade School System


05	Vocational or Special Education School System


06	Non-Operating School System


07	Educational Service Agency


_________________________________________________________________________________





The following is a description of the agency type code.  This field is not included in the sample demo data sets.  However, when the demo files were prepared, only types 1 and 2 were retained.





Agency Type Code and Translation





This field identifies agencies on the basis of the type of agency. The type of codes and their translations are as follows: 





1=	Independent Local School District


2=	Union Component Local School District


3=	Supervisory Union Admin. Center


4=	Regional Education Service Agency


5=	 State-Operated Institution


6=	Federally-Operated Institution


7=	Other Education Agency





Although agencies classified as supervisory union administrative centers do not report student membership, Vermont and Massachusetts are exceptions, and report students in membership for such agencies.
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