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COMPUTER ASSISTED COACHING 
METHOD 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This reissue application is a continuation of reissue 
application Ser: No. 08/215,324, filed on Mar 21, 1994, now 
abandoned, which was a reissue application of Ser: No. 
07/619,655, now U.S. Pat. No. 5, 100,329, which was a 
continuation of application Ser. No. 07/542,801, filed Jun. 
22, 1990, now abandoned, which was a continuation of 
application Ser. No. 07/250,434, filed Sep. 28, 1988, now 
abandoned. 

REFERENCE TO RELATED DOCUMENT 

The computer assisted coaching method and means of the 
present invention has been documented in Disclosure Docu 
ment No. 180,038 filed Oct. 29, 1987. 

SUMMARY OF THE INVENTION 

While a human teacher is far more flexible than a teaching 
machine, the present invention is not only practical and 
effective but, unlike the human teacher, it is infinitely 
available, tireless and cost effective. 
The invention emulates the interactive relationship 

between the student and the teacher wherein the student is 
observed by the teacher while performing. The teacher 
expresses a positive evaluation of the students act with 
something like, "85%", or “very good" which reinforces that 
which was correct. The teacher communicates the negative 
aspects of the attempt by making specific corrective recom 
mendations. The teacher observes each new attempt, evalu 
ates and responds appropriately as before, guiding the pupil 
ever closer to a successful performance. The teacher can 
elect to repeat the activity until the student succeeds. 
The program possesses side benefits. It can be made to 

keep performance records such as grades and the number of 
attempts to achieve success for each student so that both the 
student and the program can be continuously evaluated. 

BRIEF DESCRIPTION OF THE DRAWENGS 

The single FIGURE, divided into FIGS. 1A, 1B and 1C 
to enable the use of a scale that is large enough to be easily 
legible, is a flowchart outlining the steps performed in the 
preferred embodiment of the invention. 

DESCRIPTION OF APREFERRED 
EMBODMENT 

A computer is provided with input and output communi 
cating hardware means which allows the computer to per 
ceive the aspects of the student's inputted act and to report 
back to the student on its evaluation which wanes somewhat 
with the art that is being practiced. 
The computer response can be output means be graphi 

cally displayed on the CRT screen; or verbally or numeri 
cally displayed on the CRT; or with audible sound or tone 
codes; or verbalized via loudspeaker; or variations and 
combinations of the above. 

Input device means for the program include keyboard; 
graphics tablet, light pen and prepared CRT mouse; micro 
phone; video camera; or variations and combinations of the 
above. 
Computer program means are provided, as a class, which 

provide computer assisted drills for perfecting skill perfor 
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2 
mance said program means being in operating cooperation 
with said computer means and said input-output communi 
cating means. The program means comprising idealized 
attribute means not shown in the display and therefore 
hidden until specifically denied, comparison means and 
evaluation feedback means in the following interactive 
sequence. 

The student performs a prescribed exercise in the disci 
pline being taught, which is received by the computer's 
program means through the input means. The program 
means digitally records the relevant details of the student's 
performance. It compares them with the details of an ideal 
performance previously created, digitized and stored. The 
program means then provides the student, through the output 
means, with a brief critique or grade accurately reflecting 
how precisely his/her performance approached the ideal. If 
the program finds the performance unacceptable, it presents 
detailed instructions as to how to correct recognized errors. 
The student is asked to attempt an improved performance by 
observing the corrective instructions. 
The new performance is again compared to the ideal 

performance and a fresh critique or grade is awarded the 
student New corrective instructions are presented and the 
student is asked to try an improved performance. This 
interactive process of student trial and computer corrective 
feedback is repeatable as often as is necessary for the student 
to be able to perform the art or skill correctly and reliably. 

EXAMPLE 

A sample program has been prepared to demonstrate the 
principle of the computer assisted coaching of the present 
invention. It demonstrates feedback guidance that is the 
heart of the program and operates with the use of a graphics 
tablet as the input hardware for the student. The CRT verbal 
and numerical displays provide the output for the computer 
program. 

The exercise is intended to develop and improve the 
student's spatial judgment abilities by directing him to 
translate verbal and numerical directives into graphic 
expression. He is asked to find the location, direction and 
length of an unknown vector, which is an idealized hidden 
attribute. He is asked to draw a vector of his own creation 
on the graphics tablet which is digitized, displayed on the 
CRT and compared by the program with the hidden vector. 
Two evaluation responses are printed out for the student. 
The first describes the degree of success of the attempt 
verbally with adjectives: 
1% error: “Your attempt was perfect" 
2% error: “Your attempt was excellent" 
5% error: “Your attempt was very good" 
14% error: "Your attempt was good" 
37% error: "Your attempt was fair" 
70% error: "Your attempt was poor" 
The second response instructs the student where to draw the 
next vector so that it will be correct. This is done in three 
steps. The student is told: 

1. How many screen units up/down and right/left the 
center of the vector should be moved to be correct. 

2. How many screen units longer or shorter the vector is 
to be. 

3. How many degrees to the right or left the vector should 
be rotated to be correct. 
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The following is a sample of screen feedback: 

YOURATEMPT WAS VERY GOOD 
SHIFT THE CENTER OF THE LINE 7.25 UNTS TO THE RGHT 

AND 2.57 UNTTS DOWN 
DRAWTHE LINEAT 4.72 DEGREES ANGLE FROM THE OLD LNE 
MAKE THE LINE SHORTER BY 2.47 PERCENT 
TYPE O TO SEE THE GRAPHICAL COMPARISON 

1 TO DRAW THE LINEAGAIN 

Feedback given by the coaching computer program to the 
student's attempt at drawing the line. 
The student draws a new vector as instructed and a new 

evaluation is reported on the attempt. The attempt is 
repeated until the student's attempt is within 1% of the 
correct vector. 
The same program permits the teacher or operator to place 

a new vector into program memory to be located again by 
the same technique. This demonstrates the ability of the 
program to be adapted to an infinite number of exercises 
within a given discipline. 
The number of different vector parameters possible to 

enter into the program and the number of individualized 
evaluations possible for the program to generate are virtually 
limitless. This demonstrates the infinite flexibility of the 
program within a given exercise. 
The following is a description of the steps of performing 

the computer assisted coaching system of the invention 
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4 
together with indicated programs. This description provides 
documentation of the prepared sample program described 
under "EXAMPLE' above. 
There are five major parts or groups of steps as follows, 

each comprising a number of individual steps or substeps: 
1. Define the active area on the graphics tablet, i.e. create 

GRID.DAT. 
a) Enter TEKTAB, a proprietary software by TEK 
TRONIX. 

b) Put the tablet in the single-point mode. 
c) Touch the pen to the lower left corner. 
d) Touch the pen to the upper right corner. 
2. Define the line internally. 
a) Execute CRTE.FOR to create MAIN.DAT. 
3. Ask the student to draw a line on the tablet, i.e., create 

DRAWDAT. 
a) Enter TEKTAB. 
b) Put the tablet in the multi-point mode. 
c) Draw the line with the pen. 
4. Evaluate the line drawn by the student. 
a) Execute EVAL.FOR. 
5. If the results of the evaluation are satisfactory, stop. 

Otherwise repeat steps 3 and 4 until the student has learned 
to draw the line satisfactorily. 
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stint of fle CPS. OR 

procRA Tc DEFINE THE GRID FOR DRAWING A LINE. 
The GRD IS DEFINED BY BOTTOM-LEFT AND TOP-RIGHT POINTS. 
REALs B RANx, R ANY, RANYFI. 
CHARACTER 4 ATP 

s RITE t , " A ' ' ENTER THE RANDOM SEED NUMBER AS N. ' 
REAo RANX 
IF (RANK.L.E. O. O.) GOTO 5 

OPEN UNIT 1 O. FILEs 'GR1DDAT' ) 
0 REaClO 9001 ATP 

90 ForMAT (A4) 
IF ATMP. E. ' TEK" GOTO O 
BACKSPACE (10) 

2 READ 0, 9002) xO YO, ATMP 
9002 FORMAT (F10.6, 3x, Flo. 6, Al 

F (ATMP.E.O. " " . GOTO 29 
- Goro 20 

29 READ (9,9002 X, Y, ATMP 
IF (ATMP.EQ. 'M' GOTO 30 
GO 29 

C CLOSE UNITs lo 

90 CAE, RANDU (RANx, RANYRANFL) 
x xo tx-xo (0.000. ORANYFL) 
CA. RANDU (RANX, RANYRANYu) 
x - x - (x-xA 0.000.9e RANFL) 
CALL RANDU (RMNXRANYRANFL) 
YA Yo Y-Yo (0. Old O. 99 RANFL) 
CALL RANDU (RANX RANYRANFL) 
Y Yo Yli-Yo (0.000. 98 RANYFI.) 
IF xA-x s a 2 (YA-YB) 2) ..L.E. 100.0) GOTO 100 
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OPEN UNITsr OF LEs "MANdAT 
WRITE O 90 X0, YO, Xi, Yi XAYA, XB, Y.B. 

9 Ol FORMAT 2F5. 10/, 2F15. Of 215. 10, 1,2Fs. 10) 
CLOSE UNITE 0. 

C 
xAT XA-XO cl-X0 100 
xesT (x-xO X-XO) Oo 
YAT u YA-Y0 Ylla Y O OO 
YaT YB-Y O Yo-YO 100 
XCNTR s xRT XBT) / 2.0 
YCNTR a YAT - YT) / 2.0 

- ALENGT SORT (xAT-XBT24 (YAT-YBT) in a 2. 
ANGLE s 3. 1459 ATAN2 (YBT-Y AT XBT-xAT 
WRITE t , 92d CNTR, YCNTR ANGLE, AENGT 

92 Ol. ForMAT ( / , " THE CENTER OF THE LINE is LocMTED AT', 2 Fs. Of , , 
" THE LINE IS AT", F5. O' DEGREE ANGLE." 
' And Is, F5. O, ' UNTS LONG." A, f, 
PLEASE ENTER O TO DRAW THE LINE, f, ? ) 

Read P, ITMP 
STOP 

END 

SubRour tie RANDU RANX, RANYRANFL) 
REALt 8 RANx, RANY. RANYFI. 23 
2 - 2.0 s to 
23 2.0 23 
RANY - d.MoD (RANX 65539. O), 23. 
RANYF = R ANY / 23 
RANX RANY 
RETURN 
END 

Listing of file EWA. FOR 

This Program COMPARES THE LINE DRAWN BY A STUDENT WITH THE 
INTERNALLY CREATED LNE AND GUIDES THE STUDENT TO A BETTER 
SOLUTION. 

chARACTER 8 xsh FT, SET LSFT 
CHARACTER 14 ATMP 

ENSION x 2000, Y 2000), XMP (2 YTMP (2) g 

OPEN UNIT 10, FILEa'4AIN. DAT' ) 
READO 9001 X,YO, XY AYA XB, Y. 

900 ForMAT 2F15.0 
CLOSE UNITs lo 

OPEN (UNIT's 10, FILEs "DRAW. DAT) 
o READ (10,903 ATMP 

90.3 FORMAT (A4 
IF (ATHP. Ed. ' TEK" GOTO 70 
BACKSPACE to 

C 
M O 

90 M + 1 
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5,100,329 
9 10 

/ , " shi FT THE CENTER of THE LINE", Flo. 2, ' UNITs ro, 
" THE " , MB, f, 25X, " AND' Fl. O. 2, ' UNITS ", A8/, / 
' DRAW THE LINE AT", Fl O. 2, " DEGREES ANGLE FROM THE OLD LINE", 
/ , , ' MAKE THE LINE ' , A8, BY', Fl. O. 2, ' PERCENT", f, / ) 

WRITE ( , " (A, f, A ' ) " TYPE O TO SEE THE GRAPHICAL COMPARISON", 
TO RAW THE LINE AGAIN 

REAd t: TMP 
IF (ITMP. NE. O. STOP 

C 
C This Is The TEKTRONcs RouTiNE PART TO REVIEW PicTuREs 
C 

CALL TK 400 (2400) 
CAL PAGE (11) 
cALL AREA2) (d. 8. O) 
x Low AMIN (x0, xS XE) 
xhich AMAl X, XS, XE 
flow AMEN1 YOYS, YE 
Y Gh s AMAX1 Y1, YS, YE) 
XSTP is chIch-XLOW / 10 
YSTP is Y GH-Y LOW f loo 
CAL GRAF x dw, XSTEP, XG YLOW, YSPYHIGH) 
CALL FRAME 
XTMP s XA 
YTMP 1) is YA 

xTMP 2) XB 
YTMP ( 2) YB 
call cuRVE ( xTMP, YTMP 2.0) 
CRLL CURWE ( x, Y.M.O.) 
C ENDP. (O) 
CAL DONEPL N 

C 
C 

STOP 
EN 

listing of file DRADAT 

TEKFLE 
08. 33.328 54.68 SOOM 
329 s 68,500 

0.33332e 54. 687.500 
2SOOOOO S. DSSJ 
2.5000do 5.456 

Listing of file GRID-DAE 

EFE 
9.2828 32,29364M 
942.7028 2.29 664 
94.828 3229 564J, 
94.2828 3229554J 
94.270.82 32.2966 
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While the computer program set out above is easily read 
and understood by those skilled in the art, the following 
"translation" is provided for the benefit of interested readers 
who are not skilled in this art: 

There are five major parts or groups of steps to this 
program, each comprising a number of individual steps or 
substeps. In the flowchart shown in the FIGURE (arranged 
on three pages as FIGS. 1A, 1B and 1C). the first part of the 
program comprises steps 1-3 the second part steps 4 and 5; 
the third part steps 6-9, the fourth steps 10 and 11; and the 
fifth part steps 12-20. 

In the first part of the program (steps 1-3 of the flow 
chart), the student or other user of the system must define an 
active area or grid of the input hardware (e.g. a graphics 
tablet) by creating GRID.DAT. To this end, at step 1. the 
student enters TEKTAB, a proprietary software package by 
Tektronix. At step 2, the program activates the graphics 
tablet in a single point mode in order to receive a single point 
input. At step 3, the program requires the student or other 
user to touch a stylus or pen to the lower left and upper right 
corners of the graphics tablet. These three steps are neces 
sary so that the computer can recognize all input drawn 
within the designated boundaries of the graphics tablet. 

In the second pan of the program (steps 4 and 5 of the 
flowchart), the computer defines a figure internally. Specifi 
cally, at step 4 of the flowchart, the program executes 
CRETE.FOR, a random number generation process to create 
(MAIN.DAT), a set of numbers representative of the figure 
within the defined boundaries of the graphics tablet. The 
numbers of this set are representative of the attributes of the 
figure: e.g., the length, angular orientation, and center point 
of a line. At step 5 of the flowchart the computer stores the 
set of numbers in appropriate addresses of the computer 
memory. 

In the third part of the program, represented by steps 6-9 
of the flowchart, the student is requested to draw a trial line 
in imitation or in quest of the ideal line generated internally 
at step 4 by creating DRAW.DAT, and entering TEKTAB, 
Accordingly, at step 6 of the flowchart, the program activates 
the graphics tablet in multiple point mode for the student's 
input. At step 7... the program describes on the CRT screen the 
attributes of the hidden ideal line, for example, "The center 
of the line is located 3 units (e.g., pixels) to the right and 4 
units down from the center of the screen, and the line is at 
an angle measuring 30 degrees counterclockwise from the 
horizontal and is 40 units long." 

Equipped with a verbal and numerical description of the 
line, the student is then invited to draw the line on the 
graphics tablet at step 8 of the flowchart. If the student 
declines by typing NO, the program terminates. If the 
student accepts by typing YES, he or she exercises his or her 
spatial abilities by translating the verbal and numerical 
description provided by the computer Into graphical expres 
sion. An analog-to-digital converter digitizes the line drawn 
by the student and assigns a group of corresponding pixels 
on a CRT screen. At step 9 of the flowchart, the computer 
stores these locations in corresponding addresses in 
memory. 

In the fourth part of the program, represented by steps 10 
and 11 of the flowchart the computer evaluates the line 
drawn by the student by executing EVALFOR. To this end, 
at step 10 of the flowchart, the program directs the computer 
to compare the trial line drawn by the student to the ideal line 
created internally by measuring differences or errors in the 
centerpoint, length. and angular orientation of the respective 
lines. The computer then compares the values stored in 
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16 
memory B defining the ideal line with the respectively 
corresponding values stored in memory defining the trial 
line, and computes their differences. At step 11 of the 
flowchart, the program then computes an overall error based 
on the parameters computed at step 10. 

In part five of the program, represented by steps 12-20 of 
the flowchart, the computer provides the results of the 
evaluation. Specifically, at step 12 of the flowchart the 
program provides the student with positive feedback through 
a grade reflecting the overall correctness of his or her 
attempt. The program displays an output such as "2% error, 
your attempt was excellent." At decision step 13 of the 
flowchart the program determines if the student has drawn 
the line perfectly, i.e., the error is within 1%. If so, the 
program loops forward to step 20 and terminates. If the error 
is greater than 1%, then the program moves to steps 14, 15, 
and 16 sequentially, thereby providing the student with 
corrective feedback regarding the error in the center point, 
length, and angular orientation of the line. 

For example, the program will designate how many 
screen units up/down or right/left the center of the trial line 
should be moved (step 14), by what percent the trial line 
should be lengthened or shortened (step 15), and by how 
many degrees the trial line should be reoriented clockwise or 
counterclockwise (step 16). 
At decision step 17 of the flowchart, the program asks the 

student if he/she wishes to review the lines on the computer 
screen. If the student types YES, the program moves to step 
18, which provides the student with a graphical presentation 
on the CRT screen of the ideal line generated by the system 
and the trial line drawn by the student. If the student types 
NO, the program loops forward to decision step 19, which 
asks the student if he/she wishes to make another attempt. If 
the student types YES at step 19, the program loops back to 
step 9. If the student types NO, the program progresses to 
step 20 and terminates. 
Through thus type of exercise, the student can develop 

and improve his/her spatial judgment by converting concep 
tual knowledge into graphic reality. 
The present invention can be applied to all arts and skills 

that can be taught. Some examples include 
Graphic arts-including lettering, drawing, painting, 

drafting-where such physical properties such as size, 
shape, length, width, height, location, color, direction can be 
compared and evaluated by the computer. 

Music-instrumental and voice. Note frequency and 
duration, dynamics, timbre are characteristics of the sound 
of music that can be readily digitized by the computer and 
subjected to comparison and analysis 

Physical skills-such as dental surgery, general surgery, 
sculpting, architecture produce acts that can be described in 
terms as shape, height, width, depth, location and color and 
are subject to this program utilization. 

Examples of specific programs are listed as follows 
OPERATIVE DENTISTRY 

To teach the dental student how to design cavity prepa 
rations. An enlarged image of the tooth to be treated is 
displayed on the CRT. The student is directed to draw on the 
displayed image the ideal cavity design appropriate for the 
correction of the described lesion with a prescribed restor 
ative material. The student's drawing is analyzed, graded for 
merit and corrective directions to produce a more perfect 
solution are displayed verbally on the CRT, if appropriate. 
The student is directed to repeat the exercise until he has 
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arrived at the perfect solution. Using the last design attempt 
and the specific corrective directions generated by the 
program, the student is able to produce an ever more perfect 
solution until he finally succeeds in producing a correct 
design. 

Each design is infinitely repeatable and can be used, not 
only to learn to produce the correct solution, but with 
repetition, to become more proficient in doing so. 

HAND LETTERING 

To teach writing upper and lower case blockletters of the 
Roman alphabet to children the illiterate, and the foreign 
born. The pupil is instructed what letter to draw and how to 
draw it by words spoken by computer recording and simul 
taneously produced, stroke by stroke, on the CRT. The CRT 
screen clears and the pupil is directed to draw the same letter 
on the screen. The program compares the pupil's attempt 
with the hidden ideal letter and reports by spoken word an 
evaluation of the effort and specific instructions how to 
correct any error noted. The pupil is directed to repeat each 
letter exercise until judged correct by the program. Each 
exercise is infinitely repeatable and each letter exercise is 
individually selectable if desired, otherwise the exercises 
rotate in alphabetical order. 
While the foregoing is illustrative of a preferred 

embodiment, other embodiments may be had within the 
teachings hereof. 
We claim: 
1. A computerized coaching method for teaching a student 

to acquire and develop an artistic skill by using a computer. 
said teaching method comprising the steps of: 

generating a set of random numbers defining the attributes 
of an ideal figure and storing the random numbers; 

communicating the attributes of the ideal figure to a 
student; 

inviting the student to draw a trial figure conforming to 
the communicated attributes in quest of the ideal figure; 

generating the attributes of the trial figure based on the 
response of the student; 

making a comparison of the attributes of the ideal figure 
with the attributes of the trial figure; and 

verbally and numerically communicating instructions to 
the student for correcting the trial figure so that it 
conforms to the ideal figure. 

2. A teaching method according to claim 1 wherein the 
attributes of the ideal figure are generated in a digital form 
and the trial figure is generated in graphic form and further 
comprising the steps of converting the digital form to a 
verbal and numerical form for communication to the student 
and coverting the graphic form to a digital form, whereby 
the comparison is effected digitally. 

3. A method according to claim 1 wherein the ideal figure 
is an ideal line and the random numbers comprise a first set 
of numbers corresponding to a center point of the ideal line, 
a second number corresponding to a length of the ideal line, 
and a third number corresponding to an angular orientation 
of the ideal line. 

4. A method according to claim 3, wherein the step of 
verbally and numerically communicating instructions to the 
student comprises the step of employing a CRT display for 
visual communication to the student. 

5. A method according to claim 4 comprising the step of 
making an audible communication to the student. 

6. A method according to claim 3, wherein the step of 
generating the attributes of trial figure comprising the step of 
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generating a first set of numbers corresponding to a center 
point of the trial line, a second number corresponding to a 
length of the trial line, and a third number corresponding to 
an angular orientation of the trial line. 

7. A method according to claim 6, wherein the step of 
making a comparison comprises the step of comparing the 
trial line with the ideal line by calculating the difference 
between the respective center points of the trial line and the 
ideal line. 

8. A method according to claim 7 comprising the step of 
comparing the trial line with the ideal line by calculating the 
difference between their respective lengths. 

9. A method according to claim 8 comprising the step of 
comparing the trial line with the ideal line by calculating the 
difference between their respective angular orientations. 

10. A method according to claim 9, wherein the step of 
making a comparison further comprises the step of deter 
mining an overall error based on the comparison of the 
respective center points, lengths and angular orientations of 
the trial and ideal lines and communicating the overall error 
to the student. 

11. A method according to claim 1, wherein the step of 
generating the trail figure comprises the step of employing 
a graphics tablet for use by the student in drawing the trial 
figure. 

12. A computerized coaching method for teaching a 
student to acquire and develop an artistic skill by using a 
computer, said method of teaching a student comprising the 
steps of: 

generating a predetermined center location, a predeter 
mined length and a predetermined orientation, as three 
attributes of an ideal line that is hidden from the 
student, wherein the step of generating the three 
attributes of the ideal line comprises the steps of 
inviting an instructor to draw the ideal line and deter 
mining the center location, length and orientation of the 
ideal line drawn by the instructor; 

communicating said three attributes to the student in 
verbal and numerical terms; 

inviting the student to attempt to draw a trial line that has 
said three attributes: 

determining the center location, length and orientation of 
the trial line drawn by the student; 

comparing the center location of the trial line with the 
center location of the ideal line; 

comparing the length of the trial line with the length of the 
ideal line; 

comparing the orientation of the trial line with the orien 
tation of the ideal line; and 

instructing the student in verbal and numerical terms to 
relocate the center of a succeeding trial line to make its 
location correct, to draw the succeeding trial line to 
make its length correct and to reorient the succeeding 
trial line to make its orientation correct. 

13. A computerized coaching method for teaching a 
student a skill using a computer, said computerized coaching 
method comprising the steps of 

generating first quantitative attributes of a graphical 
representation of an idealized task to be performed; 

communicating said idealized task to a student; 
entering into said computer information representing a 

student's attempt at performing said task, 
generating second attributes based on a graphical rep 

resentation of said student's attempt, 
comparing said first attributes with said second 

attributes; 
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generating quantitative corrective instructions based on 
said comparing for a next attempt at performing said 
task that more closely conforms to said idealized task 
if a previous attempt at the task does not substantially 
conform to the idealized task and 

communicating said quantitative corrective instructions 
to the student. 

14. The method of claim 13, wherein said first attributes 
and said second attributes are geometric quantities corre 
sponding to said graphical representations of said idealized 
task and attempted task, respectively. 

15. The method of claim 14, wherein said first attributes 
comprise location information. 

16. The method of claim 14, wherein said first attributes 
comprise length information. 

17. The method of claim 14, wherein said first attributes 
comprise width information. 

18. The method of claim 14, wherein said first attributes 
comprise height information. 

19. The method of claim 14, wherein said first attributes 
comprise angular orientation information, 

20. The method of claim 13, wherein said specifications 
are in the form of one or more audio messages. 

21. The method of claim 13, wherein said specifications 
are displayed in the form of textual information. 

22. The method of claim 13, wherein said specifications 
are displayed as graphical information. 

23. The method of claim 13, wherein said specifications 
are displayed numerical quantities. 

24. The method of claim 13, wherein said quantitative 
corrective instructions are geometric quantities. 

25. The method of claim 13, wherein said quantitative 
corrective instructions are displayed in the form of textual 
information. 

26. The method of claim 13, wherein said quantitative 
corrective instructions are displayed numerical quantities. 

27. The method of claim 13, wherein said quantitative 
corrective instructions are displayed as graphical informa 
tion. 

28. The method of claim 13, wherein said quantitative 
corrective instructions are communicated with audible 
sound code. 

29. The method of claim 13, wherein said quantitative 
corrective instructions are communicated verbally via loud 
speaker. 

30. A computerized coaching method according to claim 
13, wherein said task involves a physical skill. 
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31. A computerized coaching method according to claim 

13, wherein said task involves an artistic skill. 
32. A computerized coaching method according to claim 

13, wherein said task involves a musical skill. 
33. A computerized coaching system for teaching a stu 

dent a skill by using a computer, said computerized coaching 
system comprising 

means for storing first quantitative attributes of a graphi 
cal representation of an idealized task to be performed; 

means for communicating said idealized task to a student; 
means for entering into said computer information rep 

resenting a student's attempt at performing said task, 
means for generating second attributes based on a 

graphical representation of said student's attempt, 
means for comparing said first attributes with said second 

attributes; 
means for generating quantitative corrective instructions 
based on said comparing for a next attempt at per 
forning said task to more closely conform to said 
idealized task if said student's attempt at performing 
the task does not substantially conform to said ideal 
ized task, and 

means for communicating said quantitative corrective 
instructions to the student. 

34. A computerized coaching system of claim 33, wherein 
said means for entering comprises a keyboard. 

35. A computerized coaching system of claim 33, wherein 
said means for entering comprises a graphics tablet, 

36. A computerized coaching system of claim 33, wherein 
said means for entering comprises a light pen and a display 
See 

37. A computerized coaching system of claim 33, wherein 
said means for entering comprises a computer mouse. 

38. A computerized coaching system of claim 33, wherein 
said means for entering comprises a microphone. 

39. A computerized coaching system of claim 33, wherein 
said means for entering comprises a video camera, 

40. A computerized coaching system according to claim 
33, wherein said task involves a physical skill. 

41. A computerized coaching system according to claim 
33, wherein said task involves an artistic skill. 

42. A computerized coaching system according to claim 
33, wherein said task involves a musical skill. 


