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A COMPUTERIZED OPTICAL SCAN DATA FORM GENERATOR

INTRODUCTION

In some data collection e f f o r t s  it is beneficial to utilize an
o p t i c a L  scann ing machine because of its speed and reliab ility. However ,
due to the t ime—consu m in g  programming involved in the fo rm design, an
optical reader , historically, has been useful only for production
applications with a fairly static input design. If a user was able to
meet the requirement of having a fairly well defined data collection
appli cation such as with a repository, the use of opt ical  scanning
equipment proved to he an asset to the overall system design.

Generally , when optical scanning equipment was used , a data monitor
marked a prepared form which was usually des igned by the OPSCAN
Corporation and readable by OPSCAN equipment. This is quite common and
is frequently used at USAFSAM . Drawbacks with this system include its
high cost and the time lag between the request for and the final
delivery of the forms by a commercial vendor. Additionally, when
changes are needed , the process for procuring forms must begin anew.

A system has been developed at USAFSAN in the Data Sciences Division
which addresses these problems of cost and implementation time by
enabling the creation of OPSCAN readable forms within the labs at
USAFSAM . The time for design and implementation is significantly
reduced . Also , the system is readily adaptable to change. The program
is written in FORTRAN IV and implemented on an IBM 360/65. Appendix A
contains a source listing of the program . Subroutines from the Calcomp
Basic Sof tware for the Cal comp 936 Plo tter were used to genera te the
actua l forms.

The system has been used in several USAFSAM projects including the
Chamber Flight Records Repository, the Hyperbaric Medicine Division Data
Base, the Toxic Fuel Compound Study, and t h e  USAFSAN Acceleration
Repository. Examples of these  implementations are available from the
au t hors .

GENERAL DESCRIPTION

The purpose of the program is to produce a form on the Calcornp 936
which can be used to print OPSCAN readable data collection forms. The
layout of the form is designed within the restrictions of the optical
scanner using the ‘Symbo l ’  and ‘I.lne ’ subroutines fran the plotter
software package. The arguments for these subrou t ines are created by
the program based on user—supplied instructions.
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To unders tand how to supp ly instructions to the program , the user
must first understand the format of the optical scan data sheet.
Figure 1 (Chamber Flight Record) shows an example of an optical scan
data sheet. The form illustrates the various types of data elements
which can be coded . For simplicity, we shall refer to a data element
as a field. The fields consist of either one box or groups of boxes
which are labeled according to their function. OPSCAN boxes are the
small rectangles found on all OPSCAN forms , where the data monitor makes
his marks. For example , in the ‘Reactor Data ’ sections of Figure 1 are •
three fields labeled “CL.” There is only one box in each of these
fields. Most of the fields, however , consist of rows of boxes, usually
ten in length. Each box correspond s to 0,1 ,2,. . .9 , one box for each
possible response by a data monitor . It is not necessary, though , to
have ten boxes in a row . Fewer than ten boxes are used in some
instances , such as with the fields labeled “sex” and “race,” each
having two and three boxes respectively. Conversely, more than ten
boxes can be grouped together if needed to make a field . For example ,
if a user needed a name block, each row would require 26 boxes, one for
each letter in the alphabet . Often, several rows are grouped together
to make one field which requires a larger response distribution . Two
rows are grouped together for responses 00,..., 99. Three rows are
grouped toge ther f or responses 000 , . . . ,999. Nine rows are grouped
together for the Social Security Account Number field .

With the aid of an OPSCAN program sheet illustrated in Figure 2,
fields can easily be placed on the sheets. Th e program sheet shows the
placement for every possible OPSCAN box on the sheet . If the program
sheet could be considered as lying in the first quadrant of a cartesian
coordina te plane , each box could be identified with an ordered pair of
integers. The numbers printed across the page in the columns can serve
as the set of a l l  possible abscissas. (Let P1 and P2 correspond to 0
and 1 respectively.) By numbering each row, f r om 0, starting with row
31A and proceed ing up the page , the set of all possible ord ina tes ir
generated . If a field should consist of a single box , one ordered .~ir
will uniquely identify the area . If a row of boxes is needed , two
ordered pairs that identif y the first and last box of the row are needed
to identif y the field. The program automaticall y draws those t.wo boxes
and all the ones in between them . If a block of boxes is needed , four
ordered pairs which identif y the corners will identif y the whole fie ld.
Again , the program automaticall y draws all the boxes within the area
outlined by the four ordered pairs.

The titling capabilities of the system are evident from Figure I.
All titling is done with the ‘Symbol’ subroutine available throug h the
plotter software package. The titling over the fields is done with one
call to the subroutine. The stacked titling which labels the boxes b r
easier marking is done by a seriec of calls to the ‘Symbol ’ subroutine.

One additiona l capability of the system allows for drawing free
form lines and ret tangl es. I)r;i~~ing ci l i n e s  is  I l se r  control led by



giving the program two ordered pairs, in inches, which ar e the
coordinates of the endpoints of the desired line with respect to the
lower left—hand corner of the program sheet. Rectangles can likewise
be drawn by supply ing to the program f ou r ordered pa irs which are the
four corners of the desired figure. All straight lines and rectangles
shown in Figure 1 were drawn using the ‘Line ’ subroutine of the
plotter software package.

Ancillary functions of the system include the ability to draw
OPSCAN boxes with a break in the center to make room for lettering and
the ability to draw all boxes, both wi th and without breaks in the
cen ter , slightly smaller. This option is useful when there are many
fields that need to be defined on one page. By reducing the size of
the OPSCAN boxes the finished sheet will not appear crowded as would
the sheet with normal sized boxes.

All instructions, except for titling , are supplied to the program ,
through a single—card formatted record . Titling requires two records ,
one for the coordinates , and one for the actual title. Leading and
imbedded blanks in the title are significant. Trailing blanks are
ignored . All instructions read by the  program are in the format:
(8F9.4 ,T80,14). The first eight fields g i v e  the coordinate measure-
ments in inches for instructions 1 , 2, and 3. For instructions 4, 5,
6,and 7 they refer to the position of the OPSCAN boxes on the program
sheet relative to the lower left—hand corner as described earlier .
Column 80 is reserved for a one—digit integer corresponding to the
control instruction type. A summary of control instructions is given
below:

(1) STANDARD TITLING

(2) SPECIAL TITLING

(3)  STRAIGHT L I N E S  AND RECTANGLES

(4 ) OPSCAN BOXES

(5) OPSCAN BOXES WITH BREAK IN THE CENTER FOR LETTERIN(;

(6) SAM E AS ( 4 ) ,  ONLY SMALLER

(7)  SAllE AS (5) , ONLY SMALLER

SAMPLE APPLICATION

To better understand how to generate  an OPSCAN readable f o r m , a
sample appl ica t ion  wi l l  be described . Let ’s say there is a user who
is t ak ing  a survey of s t u d e n t s ’ r e a c t i o n  to an educational film . The
user has ten multip le—choice questions for the students to answer and
would like to correlate their responses to their educational level and
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age. Also, the user will need to have t’~e students ’ names and soc ial
security account numbers (SSAN). Now, because of the type of applica-
tion the user dec ides to collect data on OPSCAN data forms to be
designed by the system described herein . He will collect the student
name , SSAN , age , and educational level as well as the responses to the
ten questions.

Where these fields are placed on the form is primarily a function
of the user ’s needs as well as the Inherent restrictions of the optical
reader. Figure 3 shows a program sheet with the fields marked off by
hand . Notice that the name field is 20 positions wide and 26 positions
long . If any row is longer than 10 characters in length , each box in
the field correspond s to the letter in the alphabet with the same
relative column position as the box . If the field is 10 characters or
less in length , as with the other fields in Figure 3, each box corresponds
to the set of arabic numerals 0 — 9.

As was stated earlier , the fields can be identified by one or more
ordered pairs. The fields for the ten responses and the educational
level are single rows. Each can be uniquely identified with two
ordered pairs. Using the numbering system for the program sheet
described earlier , the fields can be identified with the following
ordered pairs:

EDUCAT I ONAL LEVEL: ( 39 ,45) (42 ,45). Likewise, the ten
response f ie ld s can be identi f ied as fo l lows:

RESPONSE ~: (4 , 37)  ( 7 , 37)

RESPONSE 2: (4 , 34) (7 , 34)

RESPONSE 3: (4 , 3 1) (7 , 3 1)

RE SPONSE 4:  (4 ,28) (7 ,28)

RESPONSE 5: (4,25) (7,25)

R E S I O N S I  6: ( 1 2 , 3 7 )  ( I S , 17)

RESPONSE 7: (12 ,34) (15 ,34)

RESPONSE 8: ( 12 , 31)  ( 1 5 , 3 1 )

RESPONSE 9: ( 1 2 , 28) ( 1 5 , 23)

RES I ’ )NSE 10: ( 1 2 , 25 )  ( 15 , 2 5)

The t h r e e  b locks  of rows f o r  the  soc ia l  s e c u r i ty  number , the .g~e ,
and the name fields can be identi t led by f o u r  ordered pa ir s  corre-
sponding  to the four corners of c i c h  f i e l d , as f o l l o w s :

4



NAME : (3 ,60) (28 ,60) (3 ,42) (23 ,4 2 )

SSAN : (39 ,60) (48 ,60) (39 ,52) (48 ,52)

AGE: (39 ,49) (48 ,49) (39 ,48) (48 ,48).

By supp lying all the aforement ioned parameters to the system the graph
shown in Figure 4 will be generated . Notice , that for the name , SSAN ,
age , and response f ields , the boxes are drawn with a break in the
center . This break accommodates the lettering seen in Figure 5.
Notice that, with respect to the grid origin found in the lower left—
hand corner of the figure, the letters are printed parallel to the x
ax is, yet each letter is rotated 90 degrees. This lettering is done
with  a series of calls to the ‘Symbol ’ subroutine , one call for  each
letter . The user need s to supply only one instruct ion to the program ,
along with the actual title. The program automatically recalls the
subroutine the appropriate number of tines.

Additional titling as shown in Figure 6 is easily done. Each
t i t l e  requires one user—supplied instruct ion and the program calls the
‘Symbol’ subroutine only once for  each t i t le .  The straight lines and
rectangles seen in Figure 6 are also controlled by the program . The
user supplies the endpoints of the lines and the corners of the
rectangles to the system . Appropriate use of these capdbilities helps
the data transcribers in their work by making the form clear and easy
to understand .

Figure 6 shows the f ina l form for  our sample appl icat ion.  Appendix
B contains a complete listing of the input data.

CONCLUSI ON

A system has been developed at USAFSAN in the Data Sciences Division
which creates a graph which can be used to produce OPSCAN readable data
collection forms. Use of this system is especially beneficial when a
potential user has a production application. The high speed processing
afforded by optical readers along with free form design of the data
sheets made possible by this system can enhance the design of the user ’s
overall system .

5
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APPENDIX A

SCURCE LISTING OF THE PROGRAY

C ThE FUNCTiON CF THIS PROGRAIv~ IS TO GENERATE INSTRUCTIONS THAT WILL
C CREATE A PLOT , THROUGH THE USE OF THE CALCOMP PLOTTER • THIS OUTPUT
C WILL BE USED TO GENERATE CPS CAN READABLE FORMS .
C
C THE PROGP1P4!vl HAS SEVEN (7) TYPES OF INPUT AS FOLLOWS :
C
C (1) STANDARD TITLING
C (2) SPECIAL TITLING
C (3)  STRAIGHT LINES AND RECTANGLES
C (1k ) OPSCAN BOXES
C (5 )  OPSCAN BOXES WITH BREAK IN THE CENTER FOR LETTERING
c ( 6)  SAME As (1~), CNI.Y SMALLERc (7)  SAME AS (5) , ONLY SMALLER
C
C THE NUMBER IN PARENTHESIS IS THE INSTRUCTION CODE FOR EACH
C FUNCTION
C
C

INTEGER TITLE1,TITLF2
DrMENS ICN XLCO DE( 7)
DIMENSION x R ( 8 ) , IN(8)
DIMENSION XIN(8),X(7),Y(7),TITLE1(80),TJTLE2(20)
DATA XLCODE/O. 50. ,0. ,.153,.153,.0905,.0905/

C INITIALIZE PLOTTER
CALL PLOTS(O ,O ,8)
CALL FACTOR ( .8)
CALL PLOT (O. ,_lh .75 ,_ 3)
CALL PLOT(O. , .OO ,-3)

C REM) IN 8 VALUES AND INSTRUCTION CODE
15 READ (5, 2O ,END= l~oo) ( x I N ( I ) , I=i ,8), ITYPE
20 FORMAT (8F9.14,T80,n)

C DETERMINE INSTRUCTION CODE IN ORDER TO EVALUATE INPUT PARAMETERS
IF ( ITYPE — 2)  100 ,200 , 300

10 READ (5, 2o ,END=38o ) ( x IN ( I ) , I=1,8) , ITYPE
IF (ITYFE — 2) 100,200 ,300

C ~‘~~~~‘ STANDARD TITLING ~~~
C BRANCH TO SUBROUTINE TO READ IN TITLE AND COUNT THE NUMBER OF
C C}~ARACTERS

100 CALL. TIT (TITLE1,TITLE2 ,N c )
C USE STANDARD CALCOMP TITLING TO PLOT TITLE

CALL SYMBOL (x IN ( 1) , x I N ( 2 ) , x I N ( 3 ) , TITI.E2 ,xIN( 1~) , N C)
C BRANCH FOR NEXT INSTRUCTION

GO TC 10
C ~~~ SPECIAL TITLING ~~~ -- USER NOT RESTRICTEL TO STANDARD CAl Z)MP.
C PROGRAM PLOTS ONE Li~’ri’~~ AT A TIME.
C THIS MAY BE USED FOR STACKING TITLES.
C BRANCH TO SUBROUTINE TO READ It~ TITLE AND COUNT CH.AEACTEBS
200 CALL TIT (TITLF1 ,TITLE2 ,NC)

A = 90. + XIN ( 14 )

13
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• XX= XIN(1)
YY XIN(2)
XIN(5) = xIN(5) + .0003

C PRINT ONE CHARACTER AT A TIME
DO 290 I 1,NC
CALL SYMBOL (xx ,YY ,xIN(3),TITLE1(I),A,1)
xx = xx + (xIN(5) + XIN(3)) * coS(XIN(14)/57.2957)
YY = YY + (XIN (5) + XIN(3)) * SIN(XIN(14)/57.2957)

• 290 CONTINUE
C BRANCH FOR NEXT INSTRUCTION

GO TO 10
C LINES AND RECTANGLES ~~~~

C
• 300 IF (rrYPE — 14) 305,500,500

C
• C IS INSTRUCTION FOR LINE OR RECTANGLE?

305 IF (XIN (5) .IIQ. 04 .AND. XIN(7) .EQ. .o) GO TC 350
• 

• C * RECTANGLE ~
C
C POSITION PLOTTER

CALL PLOT (xnq(1),xIN (2),3)
I]. = 0

C SETUP ARRAYS FOR CALCOMP CALL
DO 310 I = 1,8,2
Ii = I]. + 1

• x (n )  = XIN(I)
310 Y(I1) = xIN(I+1)

x(5) = x(i)
Y(5) = Y ( a)
x(6) = 0.0
Y ( 6)  = 0.0
x(’r) = 1.0
Y(T) = 1.0

C PLOT RECTANGLE
CALL LINE (x,y~~ ,i,o,i)

C BRANCH FOR NEXT INSTRUCTION
GO TO 10

C *~~~fl~~~*
C POSITION PLOTTER
350 CALL PLOT (xnl(1),xIN(2),3)

Ii = 0
C SETUP ARRAY FOR CAL COME CALL

DO 375 I = 1,14,2
Ii = Ii + 1

x(I1) = XIN (1)
37~ 1(11) = XIN(I + 1)

x(3) = 0.0
Y(3) = 0.0
x(14) = 1.0
y(14) = 1.0

C PLOT LINE
CALL LiNE (x,Y 2 ,a,0,1)

C BRANCH FOR NEXT INSTRUCTION
GO TO 10

C
14
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C ~~~ CPSCAN SIZE BOXES ‘~~‘
500 DO 505 I = 1,8

C ROUND OFF INPUT VALULS
X?(I) = xirc (i) +.5

505 IN(I) z xR(I)
C IS INSTRUCTION FOB SINGLE BCX , ROW OF BOXES, OR PLOCE OF BOXES?

IF (IN (3) •NF . 0 .CB . IN(5) .N~.. a) GO TO 600
C
C * SINGLE BOX *

C
C BRANCH TO SUBROUTINE TO MAKE ONE BOX

CALL BOX (IN(1),m(2),ITYPF,xLcoDE(ITypE))
C BRANCH FOR NEXT INSTRUCTION

GO TC 10
C IS INSTRUCTION FOR ROW OF BOXES OR BLOCK OF BOXES?

600 IF (IN(5) .NF . 0) GO TO 700
C
C * ROW OF BOXES *
C
C DETERMINE NUMBER OF BOXES AND BRANCH TO SUBROUTINE N TIMES FOR N BOXES

N = IN(3) — IN(1) + 1
DO 6 1 O K = 1 ,N
CALL BOX (IN(1) + (1c—1),Irc(2),ITYPE,xI2C0DE(ITYFE))

610 CONTINU E
C BRANCH FOR NEXT INSTRUCTION

GO TO 10
C
C * BLOCK OF BOXES *
C
C PROGRAM HANDLES BLOCK OF BOXES AS GROUP OF CONTIGUOUS ROWS .
C PROGRAM COUNTS NUMBER OF ROWS AND PLOTS EACH CNE JUS’I LII~ ABOVE.
700 !4 = IN(2) — IN(6) + 1

N = IN(3) — IN(1) + i
DC 7 1 O K = 1 ,M
DO 710 J = 1,N
CALL BOX (IN(1) + (J-1),IN(6) + (K—1),ITYPE,xLcoDE(ITYPE))

710 CONTINUE
C BRANCH FOR NEXT I?~SThUCTION

GO TO 1O
380 CALL PLOT (].2.c,O.0, —3 )

GO TO 15
1400 CALL PLOT(12.O,O.0,999 )

STOP
END

4 SUBROUTINE BOx(IX ,IY ,NC,XLFN)
• DIMENSION x(7),Y (7)

C SETUP CONSTANTS FOR PREDETERMINFr BLOCK SIZE
• x(i) = IX * .155]. + .6875

Y(i) = n~ * .166667 + .5
x(i) = x(i) — .02314375
Y(1) = 1(1) — XLEN/2.

C WILL BOXES HAVE BREAK IN CENTERS FOR TITLING?
IF (NC .EQ. 14 .OR . NC •EQ. 6) GO TO 10

C * BREAKS * - BRANCH TO SEPARATE ROUTINE,USING SAME CONSTANTS
CALL BRACK(X(1) ,Y(1),xr.EN)

15
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RETURN
C
C *NO Bj~~jrS *
C SETUP ARRAYS FOR CALCOMP CALL

10 x(2) x(1)
Y( 2) Y ( i) + xin~x(3) X(2) + . o1468~~Y (3) Y(2)
X (Ze) X(3)
y(14) = Y(3) — XLEN
x ( 5)  = x ( i )
Y( 5 ) =
x( 6)  = 0.0
Y(6) 0.0
x(7) 1.0
Y ( 7 )  — i.o

C PLOT
CALL LINE (x ,Y,5,i ,c,1)
RETURN
END
SUBROUTINE BBACK(X1,Y1,XLE!4)
DIMENSICN v(6),w(6)

C SETUP ARRAYS AND PLOT HALF BOX
v(i) = xl
w ( i )  — Yl + XLEN/5
v (2 )  = xi
w (2 )  — Y1
v( 3) = Xi + .0146875
w(3) w(2)
v(14) v(3)
w(14) = w ( 3 )  + XLEN/5
v(5) 0.0
w(s) — 0.0
v( 6) = 1.0
w(6) L 1.0
CALL LINE (v,w,14,i,o,i)

C SETUP ARRAYS AND PLOT OTHER HALF
w(i) = W(1) +(x ~~J — 2*(XLEN/5))
v(2 )  — v(i)
w(2) z w(i) + XLEN/5
v(3) v(2) + .0146875
w(3) = w(2)
v(14) v(3)
w(14) w(3) — XLEN/5
v ( 5)  = 0.0
w(5) = 0.0
v(6) = 1.0
w(6) • 1.0
CALL LINE (v ,w ,14,1,o,i)
RETURN
END
SUBROUTINE TIT (TITI~u,TITLE2,Nc)
INTEGER TITLE1 ,‘IITLE2 ,BLNK
DIMENSICN TITLE1(80) ,TITLE2(20)

16
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DATA BLNK/’ ‘/
C READ TITLE TWICE -SEPARATE FORMATS NEEDED FOP COUNTING CHARACTERS

C AND STORING FOB CALCOMP
BEAD(5,105) TITLE].,TITLF2

105 FORMAT (8OA1,T1,20A14)
NC SO
DO 120 1 =  1,80
U = 80 —I + 1
IF (TITLE1(I1) •NE. BLN1C) GO TO 125
NC = NC — 1

120 CONTINUE
125 RETURN

END

• 17
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APPENDIX B

DATA LISTING FOR SAMPLE APPLICATION

3. 59. 28. 59. 3. 33. 5
39. 59. 148. 59. 39. 51. 5
39. 148. 148. 48. 39. 147. 5
39. 1414. 4
141. 4 14. 14
143. 1414. 14

14 . 2. 7. 2. 11
8. 7. 8. 14

14 . 114. 7. 114. 14
14. 20. 1. 20. 14
14 . 26. 7. 26. 14

22. 2. 25. 2. 14
22. 8. 25. 8. 14
22. 114 . 25. 114. 14
22. 20. 25. 20. 14
22. 26. 25. 26.
1.17 5.98 .0625 0.0 .0922 2

ABCDEFGHIJIÜMNCPQRSTUVWXYZ
1.17 6.11414 .0625 0.0 .0922 2

ABCD FGHIJ I1~ OPQRSTUVWXYZ
1.17 6.312 .0625 0.0 .0922 2

ABCDEFGHIJKI~~OPQ~RSTUVWX1Z
1.17 6.148 .0625 0.0 .0922 2

ABCDEFGHIJKIJ~ OP~RSTUVWXYZ
1.17 6.6469 .0625 0.0 .0922 2

ABCDEFGHIJKLMNOPQPSTUVWXYZ
1.17 6.81 .0625 0.0 .0922 2

ABCDEFGHIJKI1~N0PQBSTUVWXYZ
1.17 6.98 .0625 0.0 .0922 2

ABCDEFGHIJ IZ~NOPQ~STUVWXY Z
1.17 7.15140 .0625 0.0 .0922 2

ABCDF FGHIJKLMN0PQ)~STUVWXYZ
1.17 7.3125 .0625 0.0 .0922 2

ABCDEFGHIJKLMNOPQRSTUVWXYZ
1.17 7.4831 .0625 0.0 .0922 2

ABCDEPGHIJKLMNOPQBSTUV~’iXYZ
1.17 7.6469 .0625 0.0 .0922 2

ABCDE GHIJKII NOPQ~STUV%’~XYZ
1.17 7.8187 .0625 0.0 .0922 2

ABCDEPGHIJ1CLMNOPQ~STUVWXY 2
1.17 7.99 .0625 0.0 .0922 2

ABCDEFGHIJKL NOPQi*’TUV1~lXYZ
1.17 8.15 .0625 0.0 .0922 2

ABCDEFGHIJKU4NCPQRSTLJVWXYZ
1.17 8.3209 .0625 0.0 .0922 2

ABCDEFGHIJKIPNOPQRSTUVW~CY2
1.17 8.149 .0625 0.0 .0922 2

ABCDEFGHIJKLMNOP4PSTUV’~XYZ
• ]..17 8.6 14 .0625 0.0 .0922 2

18



ABCDEFG}! IJKI1~!N0PQRSTLTV1IIxy Z
1.17 8.8150 .0625 0.0 .0922 2

ABCDEFGHIJKLMIIOPQRSTUVWXY7
1.17 8.99 .0625 0.0 .0922 2

ABCDEFGHIJKIjNopQ~sT1Jvw~cy~•
1.17 9.1579 .0625 0.0 .0922 2

ABCDEFGHIJKLIV!NOPQ?STUVWXYZ
1.17 9.32 .0625 0.0 .0922 2

ABCDEFGHIJKIMNCPQRSTUVWXyZ
1.17 9.48 .0625 0.0 .0922 2

ABCPEFGHIJKU/NOPQRSTUVWXYZ
1.17 9.61401 .0625 0.0 .0922 2

ABCDEFGHIJ~I2.11’~OPQ~STUVWXY Z
1.17 9.8075 .0625 0.0 .0922 2ABCDEFGHIJKLMNOPQRSTtJVWXY Z
1.17 9.98 .0625 0.0 .0922 2

ABCDEFGHIJKU.INOPQRSTUVWXY Z
1.17 10.114 .0625 0.0 .0922 2

ABCDEFGHIJKIPNOPQRSTIJVWXYZ
1.17 10.31 .0625 0.0 .0922 2

ABCDEFGHIJKL!1~NCPQPSTUVWXY Z
~~~ 6.99 .0625 0.0 .0922 2

01231456789
6.75 9.1579 .0625 0.0 .0922 2

01231456789
8.75 9.32 .0625 0.0 .0922 2

01231456789
6.75 9.148 .0625 0.0 .0922 2

01221456789
€.75 9.61401 .0625 0.0 .0922 2

01231456789
e.75 9.8075 .0625 0.0 .0922 2

0123145t 789
( .7 5  9. 98 .0625 0.0 .0922 20123 1456789
6.75 10.114 .C(25 0.0 .0922 201234 56789
6.75 1o.~ i .C~i- c5 0.0 .0922 2

6.75 8.149 .0625 0.0 .0922 2
012’~1456789

6 .75 6.3209 .0625 0.0 .0922 201231456789
.65 .0625 0.0 .0922 2

ABCD
].~~125 a . 6~ .0625 0.0 .0922 2ABCD
1.31~~ ~.E5 .0625 0.0 .0922 2

ABCD
1. 

~~~~~~~~ ~.65 .0625 0.0 .09 22 2ABCD
1.3)75 14.E5 .0625 0.C .0922 2ABCD

.e~ .0625 0.0 .0922 2A BCD
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14.125 1.65 .0625 0.0 .0922 2
ABCD

14.125 2.65 .0625 0.0 .0922 2
ABCD

14.125 3.65 .0625 0.0 .0922 2
ABCD

14.125 14.65 .0625 0.0 .0922 2
ABCD

.906 5.9062 .906 10.14062 3
1.0625 5.9062 1.062 10.14062 3
.906 5.9062 5.062 5.9062 3
.906 6.0781 5.062 6.0781 3
.906 6.25 5.062 6.25 3
.906 6.14062 5.062 6.14062 3
.906 6.5781 5.062 6.5781 3
.906 6.75 5.062 6.75 3
.906 6. 9062 5.062 6.9062 3
.906 7.0781 5.062 7.0781 3
.906 7.25 5.062 7.25 3
.906 7.14062 5.062 7.14062 3
.906 7. 578]. 5.062 7.5781 3
.906 7.75 5.062 7.75 3
.906 7.9062 5.062 7.9062 3
.906 8.0781 5.062 8. 0781 3
.906 8.25 5.062 8.25 3
.906 8.14062 5.062 8. 14062 3
.906 8.5781 5.062 8. 5781 3
.906 8.75 5.062 8.75 3
.906 8.9062 5.062 8.9062 3
.906 9.0781 5.062 9.0781 3
.906 9.25 5.062 9.25 3
.906 9.14062 5.062 9.14062 3
.906 9.5781 5.062 9.5781 3
.906 9.75 5.062 9.75 3
.906 9. 9062 5.062 9.9062 3
.906 10.0781 5.062 10.0781 3
.906 10.25 5.062 10.25 3
.906 10.14062 5.062 10.14062 3
5.0625 5.9062 5.062 10.14062 3
6.14375 8.25 8.1875 8.25 3
6.14375 8.4062 8.1875 8.40622 3
6. 14375 8.5781 8.1875 8.57812 3
6.14375 8.9062 8.1875 8.90622 3
6.14375 9.0781 8.i87~ 9.07812 3
6. 14375 9.25 8.1875 9.25 3
6. 14375 9.14062 8.1875 9.140622 3
6.14375 9.5781 8.1875 9.57812 3
6.14375 9.75 8.1875 9.75 3
6.14375 9.9062 6.1875 9.90622 3
6.14375 10.0761 6.1875 10.07812 3
6.14375 10.25 8.1675 10.25 3
6.14375 10.14062 8.1875 10.140622 3
6.14375 8.25 6.4375 8.57812 3
6.625 8.25 6.625 8.57812 3
6.14375 8.9062 6. 14375 10 .140622 3
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6.625 8.9062 6.625 10.140622 3
6.1875 8.25 8.1875 8.5781 3
8.1875 8.9062 8.1875 10.14062 3 - -

3.75 0.5 .08 90. 0. 1
QUESTION 6

3.75 1.5 .08 90. 0. 1
QUESTION 7

3.75 2.5 .08 90. 0. 1
QUESTION 8

3.75 3.5 .08 90. 0. 1
QUESTION 9

3.75 14.5 .08 90. 0. 1
QUESTION 10

1.0 0.5 .08 90. 0. 1
QUESTION 1

1.0 1.5 .08 90. 0. 1
QUESTION 2

1.0 2.5 .08 90. 0. 1
QUESTION 3

1.0 3.5 .08 90. 0. 1
QUESTION 14

1.0 14.5 .08 90. 0. 1
QUESTION 5

6.75 6.0 .09 90. 0. 0 1
LESS THAN 12 GRADE

7.06 6.0 .09 90. 0.0 1
HIGH SCHOO L

7. 37 6.0 .09 90. 0.0 1
COLLEGE

0.35 .69 .20 90.0 0.0 1
EDU CATIONAL QUESTIONNAIRE

6.0 2.0 .20 90. 0.0 1
LEGEND :

6.~ o 2.0 .20 90. 0.0 1
A = P O O R

6.75 2.0 .20 90. 0.0 1
B = FAIR

7.00 2.0 .20 90. 0.0 1
C = GOOD

7.25 2.0 .20 90. 0.0 1
D = EXCELLENT

0.8125 6.~ . O c  90. 0. 0 1
NAI”tE, SKIP A C0LU~ T; CODE MIDDLE INITIAL

0.8925 6.5 .06 90. 0.0 1
CODE LAST N/.ME, SKIP A COLUM~~ CODE FIRST

p .8825 5.7 .20 90. 0.0 1

0.8825 5.7 .20 90. 0.0 1
NAME:

6. 38 9.5 .10 90. 0.0 1
SSAN

6.38 8.30 .10 90. 0.0 1
AGE

6. 38 6 .J25  .10 90. 0.0 1
EDUCATION LEVEL
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