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FOREWORD S

/s

The Ariy Research Institute for the‘*Behavioral and Social Sciences (ARI)
) lias performed basic research in the development of measures for identifying
: soldiers with good potential for developing speed and accuracy in typing as
an.important skill useful in many Army MOS categories. This report describes’
a two-phased research program to identify tests useful in screening typist
trainees: . Lo '

v

_ The fechnological base research described herein was conducted under
Jrmy Project 20161102B74F" by the University of Louisville Foundation, Louis~-
&ville, KY, under Contract No. MDA 903-79-C-0423. ; ‘
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: Requirement:

.

PREDICTION OF .SUCCESS AT TYPING

F

Al » N
. .
The requirement ‘for this coptract is as stated in the proposal “Pié&xi:

tion 'of Success at Typing by Use'of a Simple Test of pDigital Dexterity." O
This proposal States’ that preliminary research indicates a correlation/between
digital dexterity and performahce of keyboard tasks. Experiments are de-
scribed which measure digital dexterity by double taps on a key. ‘It 1s pro-

wosed ;dime§§ugeigsf digital dexterity of beginning typists. and.then, upon
.completion of a typing course, to correlate their gross typing speeds with

_ their digital dexterity test scores. After the results were analyzed; ‘addi-

‘tional experiments were to be performed to refine and imprgve thé :experimental
technique and to gather supporting data. - B : N
Procedure (first pHase) : : : ) .

S o
An electronic stop

puter were used to administer tests of digital dexterity to students entering

tap éiﬁéiiﬁéﬁt;ﬁéasuredﬁ:ﬁért'me re-

introductory typing courses. The double

quired for a subject to make two-rapid taps with the index finger. The counter
test measured the time required to advance a counter-from zero to 507 |’
. - - . l
- ” : 3 . +

Findings (first phase) :

Gross typing speed at the end of the typing courses was only slightly

correlated with the dexterity téétfétbresgw7I§g7corr§1&&i6§;¢6é£fi¢ien@§7ngg
close to zero, and it was concluded that the digital dexterjty tests were not
sufficiently predictive tg be yseful. Therefore the experiments were rede-
‘signed to include measures of information processing ability.:

' - . Y .

- . i f“‘( ' i"» ) - . .’
Procedure (second phase): ~ T
: <
.~ » K digital cémputer was used to administer three’tests to students enter-
ing introductory typing courses. These yests consisted of measurement of re-

' action time, measurement of the ability to use the fingers independently; and

me;su;gmeggiéf the speed with which three random characters could be typed
onto. the computer keyboard. | - :
- ' s o o V A N

Findings .(second phase) : Lo ‘ : X : E

- Upon completion of the typing course, gross E?ﬁiﬁé'gﬁééas were neasured

and correlated with the three parts df the test. Correlation coefficients

vii - ii ‘ . .. ;

¥
-

’ . ¢ R
- * . .

vatch, a Manual hand-held counter; and a digital com-, .-

[ ]
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of +.25; =. 424 and -.7% were found fq;igljg reaction time test, the indepen-.
dent fingers test, and the three-character test, respéctng}y. The excellent .
re test indicated that this

ed with the three-character tes

correlation of typing spee
typisc trainees, but

. . test, or a modification thereof, could be used to screen
" that refinement and sxmpllfxcaﬂon of- th&,.)’cp’erlmental r.echn,ique ~woulz§ be R
xequired ) ) 2 : .
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_?ﬁsbicwiéﬁ OF .SUCCESS AT TYPING

. INTRODUCTION ;

. Thousands of people every year begin typing training in high schools,’
colleges, trade schools, and military-operated schools. Rarely are the en-

trants screened in any way to determine theiz_

ed in an aptitude for typing. For the
person who intends to.be a casual typist, screerr g-may be inappropriate;:

however; for the career-oriented individual; screening may be quite impoc-

tant: If screening reveals that an individual has limitkd aptitude for typ-
ing, then that person _can be directed to a more approprijte career. This .
screening should be of benefit to the individual; if thefindividual is being

trained at. an employer's expense, the screening will algo be of benefit to
the employer. -

S I S e U
.'Although there are many tests of clerical skills; most of them are in-

tended as measures of current level of skill: Few purport-to predict future
aptitude after a Egaiﬁihé,péiibd,is cqmg;§§gi However, some early studies
Sought to relate digital dexterity and mechanical aptitude to aptitude for

keyboard tasks.

. 1n 1927, T. W. MacQuarrie aéGéiéﬁé&'his,EEChagicai;ﬁggigﬁaé Test.® In-
cluded in it were tests for tappi
the speed with which a person could place thiree dots. into each of a series_

r tapping and dotting. His tapping test measured

of small circles; the dotting test required that the subject place a single _

"dot in each of a number of unequally spaced circles. These tests were thought

to be a measure of digital dexterity and eye-hand coordination. Other re-
searchers attempted to use_ these testsia§7gredicidis for succesgrigiggyboara
tasks.2/3 ?ge‘;esdits.ihdicated only a moderate amount of correlation with

success in these tasks.

in 1351, Arline Blakemore conducted a series of tests on 16- to 19-year-

old girls who were entering job, training in a bank.4 The: typing production
rate of .the trainees (based on typing time, preparation time, and corrections)
after 1 month of job training was compared with the results of five tests

'given at the time of employment. The best correlation coefficient (.62 * .08)

utes to administer. The girls in the study had all beenpreviously trained as

- : N

1”7 . 7’7 o ) o o sl - . o '777 R - .
;MgcQuarrie;‘T. W. (1927). & mechanical ability test. J: pers.. Res., 5,
329-337. - - . ro N 7 ‘

— ) ) ' B ”- , . s 7 777777”7'7 . B o
2.sttsdanker, R. M: (1943). Measires of potentiality for'machine calcula-
tion. J-—Appl. psychol.; 27, 233-2480 S s L

I3

3- T T T P T A U Goatn L
3Barr9tt; D. M. (1946) .. Prediction of achievement ihAtypewfittpg'qnd sten- _

ography in a libera{qarts college. J: Appl. Psychol., 30, 624-630. .

R

4p1akemore; A. (195X cing typing costs with abtitude tests.' Person= -

3!



Ehé'most ambitious and‘inﬁdvatlverattempt to evaluate typln;\aptltﬂdé”7
yas the wérk of Flanagan, Fivars, and.Tuska in '1959.5 They based their study

oncthe: hypotheses that Sklll at typIng is related to

1. the ablllty to tap with one .finger at a time by COntroiiiné each
- finger separateiy and 1ndependently, and : .

&

°7 g 4

%+ 7 " ing a number or letter.
.

In their test; adhe51ve—backed‘ge??:crrcieg were attached to the énd df;

each finger. Each pad was then moistened with a different color of ink. The |

i "tapplng test;" as they have called it, Cdﬁslsted of nine separateiy timed

‘sections. The first two were designed to ;est the flrst hypochesxs, and the

last seven, to_test the second hypothe51s. The subjects tapped their fingers

~';:zage accordlng to letters that had been

onto each of 12 rows of circies on
assigned to the flngers. L

7 Flanagan, FIvars, and Tuska compared typing speed in words per mlnute

at the end of various typlng courses to the scores achieved on tapping tests

‘ administered at the beginning of such courses, and they found predictive

validity coefficients of approxlmately77§0 I They also fomnd that scores om
‘level df é*perience of_gh

the tapping test were -not well corrgiated w;th thé’ :
subjects. This 'indicates that their tests:are not blased in favor of experl—.

enced typists, and it also gives evidence that the dexterlty requxred on the

tapping test is not 51gn1ficant1y 1mproved by typlng training. In still an-

other test, they compared Intelllgence test scores to typrng speed and found;
very little correlation. s

oo . - Lo
Since pubiication of their’ paper, the authors. have contlnued with their

researchiand now publish a kit to administer the. tdppirng test.6 Businesses

and others use the kits for screening purposes. The authors now distribute
abont 1,000 kits a year.7_ S TN T ,

Veryuilttle publ;ghedrreSearch has been perﬁbrmed in th;s field since
the work of Flanagan,rFivars, and Tuska. "However, Cassel and Reier did com-

pare tyglng speed tests. to scores .on the General Kptrsnde Test Battery
(GATB) .© They found tﬁiﬁ by using multlple regressxon they could obtain a
correlatlon coefficient o? 72 ) Lo _ . ) :

7777 » : o -

5FIanagan, J C: FlVaIS,rG., s Tuska, S A. (1959).1 Predlcting success in

typing and keyboard operatlons.‘ Pers. and Guld.AJT, 31 5 . 353- 353 S

, 6F1anagan, J-,(l963) Manual for the Tapplng—mesL, PIttsburgh- ?sybhdf
metrics Technlques Assocxates.. ’

Tpivars; G: Personal caﬁﬁuhicatidh. - B .

Bcassel, R. N., & Reier, G. W. (1971) . comparative énaiys’is’”c:fieénén'ffén’t_
and predxctlvc validity for the GATB eieriéal Aptitude Test Battery. J.

psych.; 79; 135-140. , CE e e
: ) . : 14
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Although the tapping test may be useful as a predictor of success at typ-:
ing, it is somewhat undesirable as a mass screening test because it is time- |
consuming and_regquires special materials (felt pads and colored inks). Also;
the test is closely tied to eye-hand coordination; 'i.e.; subjects must look
‘ at the paper in order to position their fingers' properly. Experienced typ-
ists do not look at their fingers as they type; therefore, eye-hand -coordi- <

- nation tests seem to be inappropriate. °
. » ’ . -

“ | _1n prelffinary resedrch, the author tested the speed of a number of subs
’ jects in the task of making two quick taps with the index finger en an on/off

button of an electronic timer: The timer displayed the elapsed time between
taps; which varied among subjects from 0.07 seconds to 0:16 seconds. . The

speed of tapping seemed to be related to keyboard and musical instrument
skills (anecdotal). Since the index finger is the most used digit, it is

reasonable to presume that in adults this digit is extremely well trained
and that, in fact, it is trained to such an extent that performance in this o

simple tapping task cannot be impgggegésignifiééhtly,by,pract;cgi Indeed;
it was also found in the preliminary tests that no éithficagg7ogifé§éatéblé

improvement in time could be achieved through practice. - It was therefore

tentatively concluded that the speed of tapping in this task was relatively
untrainable and that it was a measure of inherent, perhaps genetically de-

termined, index finger dexterity, and perhaps of digital dexterity in general:

_ .~ phase I of the research described herein is based on the hypothesis that
s - the speed with which adults can tap their, fingers twice in succession is a .
I 1 dexterity is the prin-

cipal requirement for speed and accuracy in typing and other keyboard tasks

for .experienced keyboard- users. It should be noted that this simple test

measure of inherent digital dexterity aqd'thai digit

does not require eye-hand coordination.
\

~

what is térméa,infq;m%ii&izi?&ééSSihg ability, i.e:; a typist is réquirgélgo,lﬂf

Another factor in determining a typist’'s speed and accuracy might be™ .
translate written words into finger movements and the mental process of mak-

w47 " ing this translation may limit »—typist's speed. It was not known at the
- ' outset of this study whether digital dexterity or the ability to process in-

formation is the ultimate limiting factor in Spééd_fbrrméggﬁgygists;_élthbugh

it was believed that digital dexterity would prove to be more important.
. , v . ) i
[

L4

' PHASE I EXPERIMENTS

- Ei@éiiﬁéhtaiubesiég '

A cronus Single Event stopwatch, an electronic timer with a light-
emittimg diode (LED) display ;eadihgvigihundiédth§~bf seconds, was used to

feasure successive taps on a Key. _Depressing the start/stop button on top
of the stopwatch causes the timer to begin. A second depression of the but-

ton stops the count. A reset button on the .face of the stopwatch could be

gsed to reset the count to zero.

Several volunteers were recruited as subjects for testing this device.

"1t was found that the timer could be held comfortably in the palm of either
hand, and ‘the index finger of that h@géwcpula be used to depress the start/
stop button. With the hand held in this position, these subjects attempted

-y
(¢ §

Q
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to tap the button tw1ce in rapld succession. The 1dea was to obtain the
fastest time for a double tap: It was found that only a few practice tr1als /

{fewer than 10) were req01red %o train a subject and that 30 recorded trials

provided_ sufflclent data:. It was also dlscovered that occasionally a sub-

ject failed to turn off the timer on the second tap; these errors caused ex-

K cessive time to be recorded. 1t was therefore determined that the data

TS e - e —

° . apalysis should include some method to compenSate for these errors.

A second experiment was designed u51ng a Veeder hand counter, & simple

mechanlcal counter that advances one unit on each press of a button. A knob

on the side can be used to reset the count to zero. The device is designed

to be held in the palm of the right hand. and advanced with the thumb,; but -

it can also be operﬁted/éasliy with the left hand.-

Dexterlty testing using this device was chosen as an alternat1ve to the

double tap using the stopwatch. It was 1ntended that. the subject wouldrad-

vance the counter as fast as 90551b1e for a SpeC1f1C number of counts, the

timie for the task then being recorded. . Testing with our volunteer subjects

determined that- they could advance the counter 50 times without fatlgue.

The above tests require the presence of an observer to instruct the sub-

ject and record the data. This requlrement was_ deemed unde51rab1e for two
. reasons:

1. Nonuniformity of instructions to the subjects might introduce error
into the data. :

2: If this method were to be employed in a mass screening program for

typists; many trdined instructors would be required.

Therefore a second set of experiments was devised to automate the data-

taking procedure. The eqUIpment consisted of an Apple II microcomputer, an_

-Apple bisk II disk drIve, and a television receiver for display. The intent

was to use the computer to provide miuch the same tests as those descrlbed

above, but to have the computer train: the subjects and record the data. A

. . further benefit of this method is that the data, already in machine-readable

form, could be easily analyzed by computer.

The double tap experlment USLng the stopwatch was to be dupllcated by

havxng the subject make ¥ double tap on a key of the computer keyboard.

Each subject would be te «ted for 30 trials, and the data would be automati-
cally recorded on a fioppy disk.

’ . The manual counter experiment descrlbed above would be dup11cated by :

having each subject make S0 rapid taps on one of the keys on the computer

Reyboard. The time to make the 50 taps would be recorded automatically on
_ the disk:

In order to tlme the subjects responses, it was necessary. to wr1te a

machine language subroutine on the computer, which would use the Apple II's

internal "clock"” to measure the time between keystrokes. THis subroutine

is presented in Kppendlx A. Using this subroutine; time between keystrokes
can be measured to an accuracy of better than 1 millisecond.

AN
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A BRSIC program was wr1tten to present the double-tap and counter ex—

perrments to the subjects. The program is contalned in Appendix B.

A

pProcedure ‘ ‘ ¥ B 3

I - , .
. - .

With the a1d of Dr. Kathleen Drummond— Unlversxty of Loulsv111e Schoci s

of ‘Business, and M53,§b3r°" .Tiller, 1nstructor of typing at'the Unlversrty
of Louisville and Jefferson -Community College, severalipeglnnlng typing -~

classes were selected for experlmentai study: These typing classes were in-t.

tended for begInnIng typing students with no previous typing experlence.

- ~ —

A .
Four ciasses were used three at Jefferson Community College and one at

the University of Louisville. There were approx1mately-120 students in the

four classes. Students in the classes were both male and female and ranged

in age from 18 to 60. All cIasses began ifi January 1980.
1 . ' Lt

At the beglnning of the first class of the semester, the prinpral in~

vestigator fiet with the students to describe the purpose of this research

and to begin experlmentatlon. The experxments were descrlbed brxefly and

demonstrated, and the students were ggvited to_ partlclpate. It was empha—

sized that participation was voluntary-and would take about 5 minutes. Each

partchpatrng student filled out a Typlng Experlence Questlonnalre and Con—'
sent Form" (see Appendlx c). .

. A

Students were then conducted to another room, one at a tlme, whxie class

was 1in progress. Dr. prummond and the pr1nc1pa1 investigator conducted the;

four experiments on each subject in turn. While Dr. Drummond was presentlng

the two manual experlments to a subjectiithe principal 1nvest1gator was . super- ’

vising another in performlng the two computer—moderated experiments.

pr: Drummond would begln by demonstrat1ng the operatlon of the stopﬁatch

and by instructing the subject in the proper way to hold it. The stopwatch ‘

would be held in the palm of the dominant hand and operated -with the ‘index

finger of the same hand. The subject was then given a few practice trials

in the double-tap experxment. When the subject was trained, he or she would
perform 30 double taps, reporting each resuglt in turn for the experlmenter

A

to record on the “"Digital Dexterlty Test" form (see Appendix D) :

N \'

The subject would then be given the Veeder counter and 1nstructed in its

use. The counter would be held in the palm of the: domxnant hand and advanced

with the thumb of the same hand After a 11ttle practxce, the subject wouid

be timed while advancing the counter from zero to 50 as quickly as possible.

S

Next the sUbje%t would sit down before the computer. and beqrn the auto-

mated experiments. wWhen necessary, the‘experlmenter would brxefiy familiar-

jze the subject with the eguipment. The BASIC. program would reqpest that the

subject type in his or her name and would then instruct the subjéct on per-

formance of the double-tap experiment tstriking a key twice in rapid succes-

sion) . The subject was then given visual prompts (on the television receiver)

in a practice session for the double-tap experiment. This was fellowed by 30

timed double-tap tests. After their completion; the results were. automati-
cally recorded on the/disk. :

>
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_The program next presented th subject with instructions._on the auto-.

gated counter test (50 rapid taps on a single key). provided @ short practice_

session, and proceeded with the test. The results were automatically recorded

on the disk: , <

777777 Appendix ‘E_contains a sample rum of the BASIC program.. No printed (hard- -
copy) output occurred during the conduct of the experiment;-all Uu}putlsimply
appeared on the television screen. . ) . —

: After the experiment was completed, the subject was given a $3.00 pfyment

and returned to the classroom.
. FY .

After completion of the courses, the students' typing scores were ob-

tained from the teacher. These.scores consisted of the results of one or more
';;ige§7§—9§§g;e speed tests with the results expressed in dgross words per min-
_uggﬁand,qugpe;,éf errors. D , AN o

At the end of the term, the above experiments were tO be repeated on Eome T

of the students to determine if typing training improves dexterity test .
measurements.. , i i o A Y

7

cannot be considered experienced typists; therefore the plan was to conduct

It is recognized that students completing an introductory ¥yping course

follow-up tests if the results of the one-semester experiment were encouraging.

.Results

The original intent of this research was to test formally the hypothesis

that the speed with which a person can perform these tests is a measure of in-

* - © herent digital dextgr;gy;&ﬁa that this dexterity feasurement can be used as a
_predictor of success at typing.

 In early May 1980; scores on typing tests were obtained from the teachers
of the courses. These scores were the results of timed (S-minute) tests of
typing ‘'speed measured - in words per minute. Of the original 103 subjects who.

had been given the dexterity tests, 52 completed the typing courses and are,
included in this study. . ' N
- . . S S - U
In trying to assess possible correlations between the dexterity tests

and typing speed, six dexterity variables were considered:

“1. Best tap time manually (BTM): Of the 30 trials requiring the sub-
ject to depress and releasewgggi§§artﬂét6p,bﬁgtdh twice in succes-<
sion; with the tifies being recorded manually from the stopwatch;.

the best time (least amount of time reguired) is the first variable
(in hundredths of geconds) . ’ ’

\

2. Mean of the best 10\tap times manually (MBTM) : This variable is
similar to the first} except that the average (mean) of the best
10 times is being usdd (in hundredths of seconds). ;. :

3. Counter time manually (CTM): This is the time, recorded manually
g;om the stopwatch, required by the subject ‘to advance the counter/
-from zero to 50 (in Seconds) . AR | R /

L4 |
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3. Best tap time automated (BTA) : This variable; sxmllar to the first;

fs the bést time ?equlred by the subject to strike the space e bar on

L the aApple II keyboard twice in succession {in thousandths of seconds).

5. Mean of the best 10 tap tImeg automated (MBTA): The average of the

= : - 10 best_ tlmes required by the Ssubject to strike the space bar on the

Apple II (in thousandths of seconds).,

b

6. Counter time automated (CTE) The tlme requ:red by the sub]ect to

\ strike the space bar on the Apple II 50 times in succession (in :
W e o7 thousandths of seconds) ¢

[N . B _
B : - L

The means of the best 10 tapp1ng tImes were. used 1nstead of the means of all

* 30 times to eliminate, any possxbie outlying data due to the subjects errers

and unfamiliarity with the- equxpment and to help eliminate any ‘eonfounding ef-

fects due to the, sub]ects past experlence.»

Y . tween typing speed (dords per minute uncorrected for typing errors) and the *

-B8ix variables described: above, typing speed was most highly correlated with

.:the -best tapping time; recorded manually- (BTM) ; with a correlation coefficient

.315. The square of: this value, ‘099 describes the amount of variation

in typing speed which" ‘can’ be explained by the ‘best tapplng tlmE. -only 10% of

the typing speed variation could be explained by yariable one. Table 1 lists

r

M : Usnpg the 51mp1e correlatlon coeff1c1ent as a measure of assoc1atlon be=

esach of the six varlablgs and that variable's correlatxon thh typing speed’ (r).

Table 1 ' - s

L -

Correlatisn of Dexterity Tests with Typing Speed
&

Variable - - , : S " o x
Ty C, . . _;\")"'b . —N%r‘.’lj . ,;"_,- e

Best tap time manua}iy (BTM) ' ‘ . .315
Mean best tap’time manually (MBTM) o . 254
Counter time manuaily (cTM) =~ * - ¥ . o .016

Best tap timg automated (BTA) ___ -~ - e . .055
/. Mean best tap time automated (MBTA) C . o -.036"
: ' ' -.024

k/’ Best counter time automated (CTA)

- B Figures 1 through 6 show §£apﬁicaliy the assocxat:on between typlng‘speed
\-3 ‘and the six variables. - ' , , ; A
. S P , 5 P ]
Since mcst of the six varlables were ngt - highly corréﬁated w1th each

other, multiple regre551on "technigues were used. to determlne whether several

if of. @he—va.tables;in ‘combination would better predlct typing speed. The best

Multlple regre551oﬁ equatlon was- obtained using all® except MBTM as independent

jk'.. % gariables. This resulged in a muitiple correlation coefficient of .39.. While ~

R this does represent an ifprovement over a regression equation using .only ‘ar

'single: varlable, it requires using. five variables- and only 15. 2% of the varl-a

ation in typlng speed can be accourted for by the varxables. . - S
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The goal was not’ to predlct t@gisubJQCt s actual typlng speed, but to .
) determine “whether the dextefltyi§§§§§iwou1d help to distinguish bet poor
- typlsts and-good typists. The ‘original 52 subjects were divided into tyo

,,,,,,,,,

.groups:; the first group consisted of subjects whose typing speéd was lgss - ;}”

- than 35 words per mlnﬁte, and the second group consisted of those who e typ-

— - [

ing speed was at least 35 words per minute. For each group, the mean —Qf

the 5ix dextérity variables were_ calculated and the results are given, in o -

Table 2. For mdne of the variables did the means differ sxgnlflcantly ‘be-

tween the poor. typists and the good typists. In some cases, the good typists

- had faster times than the poor typists; and in other cases, the goad typfsts

) ha#d slower times. . A VU
. 7 . N B . R . . . i . - ;
Table 2 )

Mears of Dexterity Variables for Poor As.

- - . .
- S - -

- Varjable . - : L = <35 >35 .

. . . i’"
AN

Best tap time manually (BTM) o ¢ " 15.96 < 17.96
Meagiyesg tap time manually (MBTM) _ +17.98 < “19. 80 . ‘
- Counter time manually (CTM) -1l .27 R 11 257
- Best tap tlmexautomated (BTA) : 139:09. - ' 3 .138.28
Mean best tap -time autqmated {MBTA) o 159.02 . > 7;55211 v
Best counter tlme automated (CTA) , B058.00 - o< ‘_8359‘80:g‘
! 7Q§§ remalnlng questlon of Ln;éresg was how the subjects ;gast typang ex— _
) perxence was related to the dexteg;;g tests. Of the 52 subjects in the study,;'
17 stated that they had had no prevxohs typing experlenceliagg 35 listed some
form of typing experience. Table 3 gives the mean times of the six dexterlty-
variables and mean typing speed for each _group. .
. i
- :Table 3 . - . ) . AR
: ‘ : . ‘ .
Means of Typing Speed and Dex;ex;t¥ Varxables »i "" $
o ] _ S S Experzenced Not experxenced
vVariable ' S ‘ (§L243§1 N (N—= 7y
Typing speed ' _ 35:59 > v 28.96
Best tap time manually (BTM) . S 17:49 > - '15.88
Mean best tap time manunally (MBTM) 19:27 > 18.09
Counter time mangaiiy (c™) 711.33 > 4 % 0 & S
Bedt tap time automated (BTA) - 140.82 > 134:29
* Mean best tap time automated (MBTA) ' 158.38 > 152.95
Best counter, time automated (CTR) ! ' 8323.90 ‘5 7972.30
~
. . o . : RN P
* : 14 N
O
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The difference in mean typing speeds of the experienced and nonexperienced

groups isvsignificant: a¥=the .01 level, but the differences between these

groups on the dexterity tests is not significant: This means that previous”

) g, RN

. typing experience is related to the typing speed at the end of a one—semester

‘typing course; as. was expected, but that the dexterity tests do not detect

this typing expe'}ence.

Y

In fact, it is interesting Yo note that the experienced group actually

e J—

averaged greater tifies on the dexterity. tests than the nonexperienced groups. _

And as witnessed Ry the posxéive correlatiom coefficients between typihg speed

and most of the dekterity variables, it appears that the better typists actu-

ally took more time to complete the;dexterity t¢ials. (Note that the r-value

- being so close to zero for variables 3 through 6 indicates no real correlétion )

Correiations between typing speed end the dexterity variables were ex—

amined for the 35 subjects who had had some previous typing experience.. For

this group, typing. Speed was most highly correlated with the mean of ‘the best

10 tapping times (manual), r = ~.188; and with the best tapping time (manual),
t= .l6. ' oonn

Wiy -
o

!

For the group of 17 sub)ects with previous typing experience, the )

variables most highly correlated with £ ping speed are the mean of the best

10 tapping times (manual), E: ¥ '.476, and the best tapping time (manual), o

r= .42, Whiie’%hese correlations are significant they ‘are suspect due to

the small sample size. - And their predictive use would be limited because

the mHJOrity of people have had some typing experience.

Lo - . . - ": o RN
: Conclusionsa L - <

. _ The' low correiation coefficients dbtained indicate that the: simple dex-

terity tests used are not predictive of. success- at typing aftex(a one-semeéstéer

. introductory typing course. 1t should be remembered that the original hypothe-

,,,f Sis’of this res€éarch was that well—trEined typists would be limited in speed

" S-

y their digital dexterity (as tieasured by our simple tests) This hypothesis

B hasiﬁeeﬁ neither proved nor disproved by the foregoing, but it has been shown
tb§§795512 success at typing is not highly correlated with such.digital
dexteritv.

- -

i1t may be that the dexterity tests are useful in predicting the ultimate

speed,attainable by a typist but use}éss in prEdicting the rate of progress

toward the goal: If true; the speed Attained in an introductory course should

gfj ‘ not be, expected to correlate well with dexterity. However, the discouraging

results did, not make it appear desitrable to pursue follow-up studies using

dexterity tests.

ﬁlthough the course was intended as introductory, the students entering

-1

the course had a wide range of typing experience. , Many who used -the touch

method- had already taken other typing courses or used the typewriter in their

+* ' _work.. This made the data. difficult to analyze. IndeeH; it was found thak -

typing: speed upon completion of the coiirse was more dependent on preViouseex—
perience than; on any of the factors measured .’ . -

’ ! . . ) h .:r
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It was therefore decided to abandon dIgital dexterityrtéétsg As an ai-

ternatxve, the role of information: proceSsing ability in the»predxctron of

success at typing would be considered.
PHASE 11 EXPERIMENTS ’

Experimental Design

R different approach to prediction of eeriy success at typing was CIear;y

-in order. Advice was obtained from Grace Fivars; one of the inventors of the

previously described tapping test. She suggested the use of tests that would

measure the ability to use the fingers i{ndependently and to assocxate a char-

acter with a particular finger. She said that the tapping test has shown that

. J/;hese are the important abilities to test.

Keeping in. mind that a simple; easy-to—administer test is mos desi'able

for screening potentiai typists; it was also decided to measure thfe reacgion,.

time of the subjects. It should be noted that reaction time denotes the\s

of a response that follows a stimulus, -e.g., the speed of response of a d iver .

who Sees the brake lights of another car: ThIs is quite different from what

is measured in digital dexterity tests such as the double-tap experiment. In

the doub&e-tap experiment, the time. the subject spent before depressing the

key the first time was.not meesured, only the time between the two keystrokes

was recorded thus there was no measurement of reaction time to a stimulus.

Based on the above considerations, three experimental procedures were

devised: . one to measure reaction time, one to measure the ability to use the

fingers. 1ndependent1y, and one ‘to measure the ability to associate a- charac~’

. ~ter witH-:a finger. It was: decided go impiement all three procedures on the

- =

Apple I1 computer; u51ng the keyboard as thé: input deV1ce. . 7

N
PO Gy

-

To use the computer for thIS purpose, it was necessary to wrxte a ma-

'

' chine language subroutine to time the sub)ects! responseﬂ777§he subroutine,
shown in Appendix F, is quite sxmiiar in concept to ‘the ttming subroutine
shown in Appendix A. N .

In the first experIment the subjects vere to press the space bar as

fast as possible after. recejving a v1spal stimulus: The reaction time wouid
be recorded on disk: ) - . S

“ -

! L 11 the second experiment, the subjects were to type: eight keys in se-

quence. In one sequence, the subjécts would :type using the little, ring;

middle, and index fingers of the left hand fouowed by the indexx.middle,

ring, and little fingers ‘of the rIght hand. " This Amounts to’ "rippling the

fingers over the keys from Ieft to righ In the other sequence, the sub-

jééié would type the 'keys in reverse O der, rippling the fingers. from right

to left. The time to respond to the stimilus (the time before thée first |

character i.- struck), the total time to compiete the eight-key. sequence,

and the number of errors would be recorded onm disk. This experiment was

expected to measure the ability of the subjects to _use their fingers inde-_

pendently. However, it also might be expécted to depend upon the subjects"

: "1nformation processing ability; i:e:s the subjects must process the stimu-

- lus. (requesting that they type either from rxght to left br from left to

Q : 7\‘ A ‘ . ) .. R SO . S ]
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'

right), apd the time they take to do this is recorded.

between the stimulus and the first keystroke may be

_ stimulus information.

subjects' raw reaction time and the speed with whic

Therefore, the time

.

dependent on:both the

h they can process the

AN

" 1In the third experiment, the subjects were to type a_ three-key sequence
. of characters in response to the three random characters that would appear on.

the screen. The time to type the first character, th

_three characters, and the number of errord would be recorded on disk.
" ability to associate a char-

experiment was expected to measure the subjects
acter with a finger: i -

It is recognized that the third experiment

typing experience. This is not seen as a drawbac

StGQentsigniéiihé-bégihhihg typing courses can be expect

e total time to type all ,

This

.

will favor the student with.
k in the following context:
ed to have widely

varying experience in typing. Indeed; the results from Phase I of the ex-

periments indicate that some entering students have con

and our. results also show that a student's typing speed a

course is well correlated with this experience.

procedure’ that favors experienced typists may well

dicting typing speed than one that does not.

in Iippéndi* G.

<

pProcedure

&tudents from four beginning typing classes were used as

Therefore, an experi
be mote successful at pre-

:

these experiments. One of the clagses was at the University

the ‘other three were at Jefferson Community College.

by Ms. Sharon Tiller during the -summer texm of 1980.

" B0 students in the four cglasses.

Eariy in the semester (on or Defore the third class meeting) ; the prin-

siderable experiernce,
the end of the
mental

All classes.were

e e i ot T B i
B listing of the BASIC program that executes the e*pq:iment_is contained,

subjects for

of Louisville;

taught -

There were approximately

y -

.

cipal investigator met with the students to describe the purpose of the re-
computer-moderated ex-

search and to begin experimentation. Conduct of the

pgriméﬁts was demonstrated, and each voluntarily partic

’

«db@éfbéfdré]ghe‘EEﬁﬁﬁgéf;iéhﬁérvisgéggg:fff

BASIC program would téquégt)the;snbjects‘ name and sex:

out a "Typing Experience westionnaire and Consent F
ping EXp

the principa

if the subject had any previous typing experience.

_whenever "GO!" appeared on the display. After a short practice

-trials were.conducted and reaction time was recorded.

the first experiment instructed the subjects to strike the

ipating student filled

orm" (Appendix C) -

Ségééﬁts;ﬁgfé'Eéﬁaﬁétéduﬁﬁé,aiﬁa:ﬁiﬁé5E6'566thé§,r6§ﬁ where they sat -
1 investigator. - The '

then it would ask

space bar
session; 10

The seccni experiment directed the subjects to position their fingers

over the "ASDFJKL;" keys. This is the standard

"home" position for the

typewriter and for the computer xeyboard. Subjécts were then directed

tygé/gbé”seiﬁéﬁéé A-5-D-F-J-K-L-; when the word

“LEFT" gppggrg& on the

and ' NL-K-J-F-D-S-A when the word "RIGHT" appeared. Tne subjects were

-
L

17

B

29

to
screen
then




\ﬁ\j . : i
b | < ,

v : given triaIs untIl they “ould successfuliy complete the sequence in each ai-

rection. ‘“Then the test was repeated 20 : timegi-lo for “RIGHT" and 10 for

“LEFT," randomly mixed. Three data were recorded for each of the 20 tests-

the time between presentation of. the stimulus and striking the first key, °

‘the total time to input aii)characters, and whether there was an error in

the character entry. . P

The third experIment directed the-sub]ects to hold their fingers in the

same position (home) and to type the three characters that appeared on the_

screen, e:.g:; "ADK.” ' The. threeﬂcharacters were any _ of the following: A, S,.

- Dy Fy J; K, t,,, i.e., any ‘of the eight characters from the home position.

" The sub;ects were given repeated three-letter combjnations until they got
y B tgo”sequences correc¢t; then 10 timed trials were givens Three data wereire—
_/// '+ corded.for each of the 10 trials: the time between display of the letters

. on the screen and striking the first character, the total time to enter all

‘three characters, and whether there was an error in the character entry.

'“*‘—*w-—Bﬁterico_pietxon,of the experiment the subjects were given a $3:00 pay-

ment and returned to the c¢lassroom. . .. -

Appendxx H contains a samp1e3r§5~of the BASIC prograﬁ; '4—“'“——#~—7

The instructor provided the students typing scores at the end of the -~

course: As. before, these scores consisted of one or more timed S-minute speed

tests 1n which gross typrng speed (1n words per minute) and ‘nifitber of errors .

Reshitsr : " .
f
o n trying to determine if the gquantities measured during these tests

could be used to predict typing speed; ' it was necessary to decide upon pos-

" sible variables to be used. The 26 variables chosen are déscribed below.

,I: Two variables are fram the first test measuring reaction times:

1. the best reaction time (BRTj) e

'5; the mean of the best five reaction times (BRT )
(both recorded in thousandths of secOnds)

II. elve variables chosen pertained to the second test, which ﬁeasuies'

the ability to use the fingers 1ndependent1y.

- A. six variabIes were chosen~from the 20 trials of each suobject; re-

gardless of whether. errors were made or not: ;

v

. 3. the best total time (BTT ) Co

47 the Bést feiction time (time from stimilus to striking of first
-cﬁéiaétér) (BRTzi) . :

. s
5. the._ best difference in times between the total time and the ini-

¢ tial reaction time:. This time corresponds to the actual typing

A Co - of the. sequence of letters. (BDT21

o | . ' : | ) .. /lé 30 i . @
\‘l . .~ ’ v . . R . i
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6. the mean of the best five total times (BTT21) e
7. the mean of the best five reaction times (BRTjéjzj*“'{.ii;ﬂ*
8. the mean of_the best fiﬁe differences in total time: minus reac-
- - ' tion tIme (BDT ) . . -2
' R 21 ‘\ ' S
* B:; The remaining six varlables are s:g;;ar to the six just descrlbed,
. T except they were formed from oniy the trials that were performed
wlthout errors. ) . - ‘
B D . ) . .l ‘o
9. the best total time (BTTié) . '
10. the best reaction time (BRT,,) '
L ‘ 11. the best dlfference in times (BDTZZ)‘ L o
12. the mean of the best five total times (B'I'I‘22)
R i3. the mean of the best five reaction times (BRTZZ) ' /”\\x
oo 14,  the mean of the best five aifféréhCég in times .(Bu'rii)’—

(All variables for Test II are féébrééé—iﬁ thousandths of segond:

11I. The third part of the tests measured the ability to assodiate a ;haractef

w1th aig;nggg. The 12 variables considered here are simjlar to/those T
used with the second part of the test. i -;7 : _)<;7/_ o f;:rs~,,fq

g R .7?‘

all 10 triais- -
7

@ﬁé follow1ng 51x varlabiés are formed usi

t—‘.

. L e [ .' o cL - Palhel — e

17, iﬁé best dlfference 1n times iBDTii)

ié; the meaw of thé best five total times (Eﬁsis
R e S -
'19. ‘the mean of the best five_reaction times (BRTSi)

20. the mean of the best. five differences ‘in times (BBT31§

B. The remalniggisxx variables éié,fbrﬁeé;frbﬁ only the triéléypérfgrﬁed'

with no errors: N

L w

21: the best total time (BTTy,)
7 22. the best reaction time (BRP;) ‘
ﬁ. 4 | 53. the best difference xn tlHes éBDT ')
* 24. the meanhof the best f1ve total times (B§T32)7, , g
] TR - o -—‘3, I

BER 19 - 31 )
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25. the;ﬁeanﬂofmthe best flve reactlon times (BRT32) . T

'

26. the mean of the best flVe dlfferences in txmes (BDT32) ST

(ﬁii 12 variables are recorded in thousandths of seconds ) T ,

Also recorded for each subject were the subject s sex, previous typ1ng

exper:ence, and the number of exrors made on parts 2 and 3 of the tests.

Means are found using the best five trials -instead of all trials to compen-

sate for ekbéssively .large txmes soietimes obtained by the subjects when er-
rors were made 3. : RS :

Of the orlginal 43 subjects who were admInIstered the tests at the be-

ginning ol the summer semester typlng courses,’ 34 completed the course and

are 1ncluded in " this study.----: i e e

el s L X L L L Ll

Inxtially, it was hbped to get an idea of how the poorer typists ‘and

better typists compared to each other in terms of these variables. The sam-

ple of 34 subjects was d%;ided into two groups: _ students whose typing speed
e

was less than 35 words per minute (uncorrected

at the end of the semest

for typing errors),'and those whose typingﬁspeed was at least 35 words per

mlnute {uncorrected for typing errors) . The means of the variables for each

group were then found and are given in Tabie 4: For all variables EXCept the

two from part 1, the better typists had done better on the pre-typing-ciass

tests. The next step was to examine the apparent relatlonshlp'between the

pretest and typing speed. .

“Next; each of the 26 variables described above was plotted as indepen=

denit variables versus typing speed (see Figures 7 tori4 for sample plots) .

Kfrer examining these plots, there appeared to be two possible relatlonshlps

en the _independent variable and typing speed, either linear or recipro-

s

The model ﬁndéri§in§ a linear relatlonship can be expressed in the form

Y = a + bX.F

o5

‘where Y is typing speed, X is one of the 26 1ndependent variables, and €.

: represents random errors. The method of ‘least squares, which minimizeés the

.amount of error, was used to estimate a afid b in the equation. Two qﬁantl-

_ties that are used to judge the effectiveness of the fit of the curve are

the correlation coeffIC1ent, r, and the standard error of Y about the re-

gression-line,- dencted Sy /% The square of the correlatloh coeff1c1ent, “y

represents the fraction &f the variation in typing speed that can_be_exPla;ned

by means of the prediction eguation. The easiest way to interpret Sy/i is

as a measure of the average ampunt the actual typing speeds ‘d@iffer from the

estlmated mean typing Speeds. Ideally, one would like the r2 value to be as

close to 1 as possible, and sy/x to be as small -as possible. A fiore real- .

istic goal of r-values around .5 was decided on ‘from comparison wi*h the re-

sults reported by: John C. Flanagan (1963, p. 12) in the Manual for the Tapping

' ;Test;_where h1s r—vaiues ranged from .12 to ;63; with an average: of .39

cal. Therefore, it was decided to 1nvestlgate these twol\types of relatIonshlps an

“
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Resuits of the linear regression of typlng speed ‘on each of the*26 in-

, depenééni variables (one at a time) are given in Table 5. o 5
T S :
Fable 5 '~ A Co-
Linear Regression of Typfhg Speed on pretyping Variable
Variable " Ccorrelation-coefficient (x) . o ]
s . - ' ) ) - - ; - :‘ S
BRT, . a9 . - -iz';'s_s--& R
BRT . 154 12.80 o
B'rféi'- - 417 . s 11.80 '
BRT,, . -:072 _ . “13.00
BDT; -.373 3 12.00 '
BTT,; -.407 ©17.90
o BRIy ‘ --166. e
~» BDT,4 . -.399 T 11.90
: BTT,; -:427 ‘ 11.70 %
. BRT,, r -:227 12.60
; BD’T2—2— =.390 12.00
. BTEEE / -.414 11.80
5 BR'gzz - -21‘1 < 1270, ;
BDT,y . =407 11.90 "
. ¢ BITy) s / " -:746 ‘ 8.85 .
N L % o ,
53'51 S 557 ~ 10.80
BT, L oo BT
BRT54 . ~.551 h D . }‘Qzé? e
BDT,{ L -.588 kK 10.50
BTT,, n -.721 . 9.00 ,
BRT, . - Fa -.571 _10:70
.  BoTy, -.482 11.40 "
: BTT,, - | -.624 10:10 ~
?_323'2' i ~.512 " ; . .
BDT,, Z.477 R
" é, ] . W
' : 30 '-
v
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) o Several 1nterest1ng nesults surface from these analyses. First, for the
‘ two varlaﬁies that~ relate to part ‘1’ of the tes&§ and measure_ _orly: Feaction ]
time, the cofrelation. coefficients are }Bsitlve. d smal}.f”The{posrtIGe :cor= » '
ted, but-agree with the
lations also agree with

the earlier results. Based on this evidence, any test that measures only

relations are -counter to what wouid have been ekp€

resuits noted in the Fhase I tests: The small cor:

reaction time would not be sufficient to predlct typing speeds.

Secondly, varlabies from part 2 of the tests; which measure flnger dex-

) terity, have moderate correlations. ranging from -: -07 to -.43. That is, at
-best, approxlmateiy 16% of the varigtion in typIng speeds can befexplalned by

"a linear reIatIonshlp with one-of "these varxabies. . While this is; statIstIcally

51gn1f1cant, it was hoped to: do better: Also; the highest correiat;ons are

occuxring with the varlables from part 2 which use the total time, is e.,‘the

o initial reaction time, the time required fdr-the. subjects to thInk about rip-

pIIng their fingers and then to perform the rlppllng.r Thus, it ‘seems that

it is necessary to include some measure of the thought process, ‘as opposed to

. « )
g0 'only the reaotion time or oﬁiy the actual performance "time:

a - The best resuits were obtalned w1th the varrables from part 3 of tbe,;,
n test ~ The correiatxon coefficients range from -.48 to -.75; thus, using. the

most hlghly correlated variable, more than 50% of. the var1atlon in typing

speeds can be explalned by the linear function of that one variabie. As seen

in part 2; the variables most highiy correlated with typing speed are those

that use the total time to c0mp1ete the task. 7 ¢ i
- S »

When comparlng the resuits from parts l 2, and 3, the more the task

performed .by the subject rethres the’ subjeCt to assocxate thoughts with

finger manipulation, the hlgher the correlation is with typing .speed. This

‘suggests that.a very simplified version of a typing test .may best pr dIct the

typlng_speed at the end of an introductory coorse. : ,
' o

- Table 6 shows éohviﬁcihgay\the effectiveness of BTT31 (best total time

‘%{ AU for part 3, dlsregardlng errors) ,- the most. h1ghly correlated variable with

typIng speed, as _a predlctor of typing speed at bhe end of one semester.

students who perform better on part 3 of the test (less time) are’ able to

type faster. -

-
-
, '

' itable & .

Typ&ng—Speegiat the End of One Semester by Students Wwith various Score
Levels on the Predlctlve variable = : - :

g BTT,, score N . Below 20 ©20-34:9 35 or more
Below 1350. .. - 7 .0 0 7
1350 .to 1649, - . -, - 11 0 5 6 -
1650 t0.1949 4 10 1 5 A
1950 to. 22{;,9* b 13 1 . 2 ) 0
2250 or more g 3 2 1 > 0

C o : o vy
. \
31
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 Typing speed is inversely pro
Therefore, it might

strike a key:

roportiona

1 to the amount of =
be expected that an imverse relationship

time it takes to .

might exist between typing speed and the measured times we obtained on our

‘tests.

-

Fhe model for the reciprocal relationship is of

whérs y is typing speed, X is
rors. Results very sSim
shown in Table 7 for

randdm errors.

Table 7

ééfiél&tighéfagagéﬁéﬁaAEa frrors for Typing Sp

Y.

the variables i

b - -
a+—+E©¢
X

n- part 3.

the form

-

t".ijé ’iﬁééb’éﬁaéhg,variabie; and €

ilar to the linear case were

1

represerits the
obtained and ‘are

on the Independent Variable

eed Regressed Reciprocally

e e i—ld
Correlation coefficient ¢

. Stan

dard error; S_;_
y/ %

w

72
.59

.53 .

.69
;50
55
- 70

61

.50
.65
.56
.54

L

5;557'
10.50
" . 11.00
7§434
" %0:.40
19.80°
9.23
10.30

Just as_in

the linear case,

the

zis in part 3 are the ones most high

it g

‘variables

ly correlated with typin

The results presented up to mow incorporate only

the regression equation.

ables. in combination

""" _ The next S

to better predi

ing. a terribly complicated formula.

tep was to use
ct typing spee

pue to the hi

32

.

se

one of

fmeasuring total time for tri-
g speed.

The re-

ciprocal model is nhot an improvement over the linear model,; but comparable to,
¥or the range of values. | . . . .
s

tﬁ276éfiﬁﬁlé§,ih g

yeral independent vari-
a, ?ithitbgigoél_bf avoid- -
gh correlations between

' :
Ry
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severai of the 1ndepenﬁent varlables, various multlple regressxon technlques

were trled.” The general form of the muitxpie regre551on equatxdn used 1s

y = a + bx +...+cx + €

s s '
where y is typing speed, € ¥ presents the random errors, and the xl;::i;iw .
are n 1ndependent varlables. The basic goal was to improve upon n ’

§ = a + bx, (x.= BTT31)
where R = .746 and’s_,. = B.65
. y/ %

but to keep n réiatxvely small.r The best results from the multiple regres-

sion technlques are summarized in Tabie 8.
Table 8

o

Regress;dnféf Typing Speedgon Varxous Inaependent variables-
7 ’ ' - . -

4 <
ﬁﬁ@ﬁérfbf ‘ _’>. - ' Correlation _ §g§§§553
XEFiéblés - Variabies/igggi . cogggigfent, R erfgfi:s
1 | ?Eﬁ- PE— ’/ v g 275 ’ ? :;{5
1 ?TT31 R . P .72 _r" 8.97
L BTy i
e . SER
2 grr'rﬂ.,rs-rrjz - - .78 o 8.31
3 BTy BTTy3¢ BRT) : ’ - .81 7él
(r) 3 BDle; EEE;Z BDT32 , :?%» . '7:§?
3 BDTgi' BTle; ???3§ ‘ _ .80 R ,__8.?3
(2) 4 ?R’féi, EE'—I‘—31 BRT32 BP?E!Z : Cew . .84 ' 7.31
? BDle; gfzéi; Eﬁng; BDT35 : :?; ?:??
4 _3_'1231,' BTT;,+ BRT, BDT,, .83 7.57
5 YBRT, / Eﬁ?ai; BDT; BRT BDT;; ‘ .87 6.86

o

" There is no unlque answer as to which comblnatlon of predlctor varlabies

is best and of how many predictor variables to use. Using two. variables will

not offer a 51gnif1cant 1mprovement over using only one variable, but stng

three or four variables does increase the. correlation coefficient signxfl-

cantly and decreases the staﬁaard error 51gn1ficant1y. The regression equa-

tlons using the variables 1ndicated in (1) and (2) have the addltxonql ad-

Yantage that only part 3 of the pre-typlng-ciass test needs to be pérformed.

*The predIctor variable most highly correlated with typing speed; BTT31, is

not used in the multlple regression cases. This was because BTT31 was very -

hlghly correlated with the other predlttémzyarlables, sO that including other

variables with it did nif give a significant improvement over using only that
/

variable.

33’
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In sumnmarizing the_ results of the various. regre551on analysesl there ap~

pear to be several fairly comparable modéls that could be used to descrlbe'

the relationship between typing speed and the scores ori. the: pre—typlng-class

test. The models with: the .best fits, to the data. are given below, with theIr 0

correspondlng summary statistics. (? *_typlng speed) .

- ~ . -

1. Y = 78.23 - .0255 (BTT31)"§f§_:7S s = 8.65
2. Y =76:44 - .0206 (BTT3’1\). R= .72 §<=8.97, '
_3’; Y ;js.;_?‘:_'.diié (BTT;,) R=..72, 8= 5.00 |
1;4; ¥ =77.25 =, .0765 (BDT5;) - .0255 (BRT ) + 10505 (BDT, 25 _ S
T ; . ' : R = .81 5.= 7:89 | .
T s,y ;’-6;42 + 57355 (l/B?T3li R = .72 -§:§:§.§5] o . | 'ﬂ;' L

For ficdels i; 2; and 5 the best txmes were found amongrall possxble tri-

als,..even if errors had been made on some £ those trials. The subjects ig

this stﬁdy had been instructed@ to avoid errors. However, if the subjects had

been led: to believe that err®rs would not count against them,; part 3 might .

have reverted to a. pure reaccion test; and any subsequent prechtlons would be

hlqhiy suspect. An alternate model to (l),‘whxch xncorpozates the number of

. errors made on part 3 in thg IO ‘trials (E), is _ . .

Y = 75.30 .0252° (BTT ) ¥ 1.437 (E)

~where e »

, R = .75 and 5 = 867 _
. ) : e

An éi@ernate model to (5) u51ng the nurber of e;rors E is

> -

¥ = =.348 % Y.874 (E) + 57054 (1/BTT )_-v,
« ¥

‘where 7

R = .73 and s = 9.01 :
_Simitarly, for 2y, . E : e -

d - B o ,i, B - M _(l;' - e '.“,
Y = 72.78 - .0206. (BTT ) + 2 09 (E) o
: :
here. -

. o ] % B S . o , L
- : ) R= .74 and s = 8.87;; . - - ! . i

) surprisingly. inciudlng the err.rs results in positive coefflclengs for .

-the E va{iable. This seems (erroneously) to imply that the more -érrors there

-are,; the faster the predxcted typing speed will be. Note that this refers to

_errors made on’ the . predlctlve ‘tests, not to errors made on' the ‘typing tests

given at.the’ end of the term. However, 1nclud1ng the E varxabie does little -

to 1mprove the predlctlon. . .
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- : 'I‘o account for errors made on the typfrng tésts at‘ the end of the semester,

B ' the"net,typlng speed was found by subtraéﬁ}ng the number of erroré on .the 5-
7, . minute tests from the nunber of words per mInute. In applylng 51m11ar stat;s-

® —_ =
a?‘ tical technlques to the net tYping speed there were few dhanges in the: results.

.

- *_The pest models for predxctrng the net typlng speed w1th their summary

statlstlcs/fare listed beiow (Y = net typing speed).

»

¥ 1. ¥ = -12.83 + .246 (E) +'65915 1/BTT,,) P ;
: ) S o - . '4;;(. )
: ' where R= .71 and s = 10.7 :
'3, Y= 76.81 = .237 (®) - 02é3 ua'r'rn) ' ERR R
L T Snere . R= 72 and s = 107 |
ey . - . i . -~ "~
. .The correlatlonicoefﬁrcients are of 51m11ar magnltude, butithe larger
. 'standard errors indicate that theré would be less ‘precision in thé predicted.
' ‘net typing sgeeds. . : e ;? :
R - : en.

. N r}. ’r\

T FInaily, the effects that prev1ous typlng experience may have had on

- [ —

the results wer#-examined. The 34 subjects were divided;into two groups-i

those with previous typing experlence and those without Qrev1ous typing _ex- .

perience. The means of ‘the two groups were then compared to 1dent1fy any

possible trends. The resuits are given in Table: 9.
o, Ve 1

. | The results’ here are Véri similar to the comparison of the means when

the two groups were “formed by tne subjects typrng “speeds: "~ €onclusions from

) —

this would, be that previous typing experience doe® impact tyﬁlng speed at the

end of a one—semester typing gourse and that the predictor varlables here are

v .retated to that past experlence.‘ ) oo

’ ¢ . L. . . ) R . F .

'. 4 to - . R - * - :

- U S I - : . :
Conclusxons . 2oLl L ) . _ .

o

The results IndIcate that a test gaven to a.beginning typmng student is

a_good predictor'of the typing speed that will be gchieved by that student

. after a one-semester typlngocourse. Spqpmficaiiyh ‘three t8sts were given to

@ R —

'“students enterlng a beginning typing: course: The‘test results weré. compared

with gross typing speed attalned by the students upon completion of the course. o

although all three tests had predIctIve va11d1ty, the test, requir;ng the stu-

N dent to enter a three—character sequence on a keyboard was far superior to the

. ® ;’; other two. The results of, this test correlated well (xr= :75)* with the gross
}:'* typing speed This correiatlon coeff1c1ent comnpares fagorabiy with those ob-

tained from Flanagan s tapplng test, which resulted in correlatlon coeff1c1ents
of approximately 0. 5. , : o . ;‘

&

*>n regression equatlons 1nvolv1ng only one 1ndependent variable, the sign of

correlation coefficient r i the same -as the sign .of the coeffieient of that .

TR LA

‘ ¢ independent variable in the equatlon.. For multiple regression equatlons

where several 1ndependent variableés nay be used, the R value is given as posi- "’

tive. For comparisons of different models, the - pos:tIve correlatlon coeffiw

cient will be used. : 7 . (

Q
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_BRT,

" Table 9

Means of

. :

predictive Variables for Expérienced vs: Nonexperienced Subjects

Y

. variable

LA

Means -

Cim = 20

Experienced

~ Nonexperienced
- L (N = 14)

BRT

speed

. [

"N

‘ i 207650
s 495.35
R 1448.20

i ' . 2204:90

S g 57880

238.60

| 1526.10

2094:50

s -

590.05

T - *.1537.40

509.50

" 1533:10 =

] o18.90
i 1785390

1067.40
 608.90
. 1534:90

924.00

465 .05

x . 1110.40
3533.?5

40.86

: © ¢ 1832:10

Cls g

. 0a.e3
s 242,93

B . SR
> "475.36°

< _1471.10
< 2370.60

< . l§b7.40 PR .,"..

e T 2396:10
< 1 $33.00
< - 165260 °

’ 1807:90 -
1001,20

634357 . -

2172710,

< mriep

:u?ﬁ '831_5?,

iégizﬁbr,*

SN

< .

Ll

2282:60

€

5, -

<

.
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'-fufther,research'we w1 seek %o PP

. N )
L}

character test may be. useful in screenlng typlst tralnees.r ThIs test was im-

plemented with a m1crocomputer, the keyboard being used for character entry.

A program was written to t1me the subjects responses and to record data.

.

.t may be pOSSlble to 1mprove the'testIng procedure by modlfylng or re-

plac1ng the comput1ng equlpment. Some possible 1mprovements are listed below.

1. ;Replace the computer keyboard with a simple e1ght-key keybsard

the keys beind numbered one {through eight. - The subject-would place

*  his or her fingers over the keys as with a typewrlter, then type in

three-number -{or n-number) Seduefices that would be provided by ‘the

‘computer dlsplay. This type of test ‘would be more 1like the Flanagan

-tapping test and would hot - ‘favor experxenced typxsts as much as-
those usxng a standard keyboard ;

: - ‘.

N
i
0,
13
g
1
B

g
-3
s

)
PR
M

Lq
L&
m
ad

10!
L
. R
DRl
ﬁ
%
L
(D
b‘
B =
n
Qa
1]
0
[
@
-3
5
Qa
1)
0.
-3
0
ot
2
o
e
13
-
o
(9]
l

tronlcs to make the deVIce self-contalned not requ1r1ng an external

computer. ThIs would ‘require a built=in t1mer, random number gen—

"ierator, and dlsplay wircuit. Random, three—dlglt numbens would ap-

- ‘pear on an LED 9light-emitting diode)* display, and the subject would

?type in the dlglts on the eight-key keyboard’ Timed results would
‘be automatlcally stored .

3. A 51mpler and less expensxve Implementatlon than the above would be
the'uSe of a programmable calcuiator to display:the_ random numbers.r

The@subject would:then key in the numbers on the _calculator keyboard.

u-The calculator. would be progrdmed as a timer, and would store the .

e tining results automatically in its registers. it is believed that .

programmable calculators costing less than $200 could be used for

this purpose. The disadvantage of this’ approach is that the calcu-

lator keyboard is not very much like the typeerter keyboard and

Ce eye-hand cdordination may play too,. .great a roie i %? the task.
7. - ’ Ty

3. A still slmpler 1mplementatxon than the above would be to use a

typewrlter for the test. This may involve noth1ng more than a typ-

ing pretest (these are available commercially). “Such a test should

give a good measure of the student's experience,.and if typxng speed

at the end of the course is highly dependent on the student's pre-

.t ¢ - vious experience {as our data siggest), then the student's final

oty typing, speed should be well corrglated w:th the results of the

% pretest. <
i ..

-

the student s progress. It Eﬁéréfore may be ‘hecessary to include add;tional

eeSts to’measure these other. factors: Perhaps a typing test augmented by W“'

some form of the three-character ‘test ‘would have 1mproved predIctIve valldlty

over ‘the’ typIng test alone or the ﬁhree—character test alone: -
v N i R

e

v

,?l It seems.clearQEhat further research }sireguxred to further develop and
. redicti tesﬁs.f Althoug Heihaye shown ' that predictlon of’ suc-;

Cess at #ilping - can’béﬁecbomplrshed wiphf .acceptable prec151on, the - experimental
techn;éde used i8"'nat:. §uit§ble .for mass screening of typist/tralnees. In

2 .

..



1. simplify the data-gathering technique: The goal would be to mini-

fiize ‘the time required by the subject;, the time required by the per-

son gathering the data,sand the time required to analyze the data.
3. Simplify the data-taking &quipment, eliminating or simplifying the
computing equipment: : " : .
i 3. Improve the predictive validity of the tests. This may involve in=
v cluding tests using typewriters. : : -
.
~ s ' )
iyt - R
i = v
. B 3
- 4 . L.
e
L3 .
i (/ v .- ;
? [0 -
. ; . .
_i - 1‘ 1
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o . APPENDIX A -
3 i ¢« MACHINE LANGUAGE SUBROUTINE TO MEASURE TI
& '
. 4
Toas XSGgFEtEt: 2 fossp_ 10 F§
.o - [ S 0354- A% 00
Sl 0300- A7 00 - . LDA 4800 v35C~ 8D 10
‘e 0302~ 8D 10 TO. STA  sC010 035Fy &0
e - '0305—- A9 7F LDA  #$7F . : ~0360-y, EA
n . 0307- €D 00 CO CHMF  $C000 L 0361~ | EA
030a- 10 Fp BFL 30307 03s2- )’ EA
. 030C- A% 00 LDA  $#300_ 0363~ EA
. 030E- 6D 10 CO. STA  $CO10 03é4- EA
A 031t~ .20 S0 03~ JSR  $0330 03465~ EA
; 0314~ -, 40 RYS 0366— EA
. 0315- EA , NOP 03s7- EA
. 0316- EA. NOFP 0368~ EA
0317- EA Nor 0369- EA
0318- EA NOP 034A- EA
0319~ EA ‘NOP 034E- EA
. . 031A-" EA NOP s 03sC- EA
‘ 031B- EA NOP 0360- EA
031c- EA NOP 036E- EA
03t1h- EA NOP 036F- EA
031E- . EA NOP 0370- E6 01
: . 031F- EA NOP 0372- . DO 10
o 0320- A7 00 LDA #3800 0374- E6 02
‘% . 0322- 8D 10 CO STA  $C010 0376~ DO 10
- 0325- A% 7F LDA  #$7F 0378- Eé 03
0327- CD 00 CO- CMP  $C0O00 037a- DO 10
032A- 10 FB BPL  $0327 037C- E6 04
032c- A% 00 LA  #300 037e- L0 10
032E- 8D 10 CO STA  $CO10 0380- 20 2D
0331- €& 00 DEC  $00 0383- 40
‘0333- FO 06 BEQ  $033B 0384- EA
0335~  20.50 03 JSR 80350 0385~ EA
0338- 4C 31 03 JHF  $0331 0386- DO 00
0338- 60 RTS J3sa- EA
033C-" EA NOF 0389- EA& __
0330- EA. NOP 038A- L0 00
033E- EA NOP 038C- EA
033F- EA NOF 038h- EA
0340- . EA NOF' 038E- DO 00
03%1—- EA NOF 03%0- 80
0342- EaA - NOF 03?71- EA
0343- . EA NOF 0392~ EA
0344—- EA NOF 0393- EA .
0345- EA NOF 0394-  EA
0346—- EA | = NOP 0395~ EA *
0347—- EA NOF X
: 0348— EA NOF
3;49— EA NOF
034A- EA NOP ’
. 034B- EA NOP
034C- EA NOP -
034D- EA NOF : -
0I4E- EA NOF S
034F—-. EA _ NOF -
03%0- 20 70 03 JSR  $0370 s
0353- A 7F LDA  #$7F )
0355+ CD 00 CO CMP  $C000
: -a
1 N
_ A-1
)
. » £§;l
O
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DOUBLE-TAP AND COUNTER PROGRAM

- . . t
;l: : N :
\ v
30 . R v
Y 3k1sT
.~ B0 HOME
%0 DIM T(30)

1100 D$ = cuas <4).,REM CTRL D

,200 PRINT_: FRINT *“WHAT IS THE T
APFILE NAME™; -

;210 INFUT As S oo ———
220 PRINT “WHAT IS THE REFERTFIL
___  E._NAME“3

. 230 INFUT B$. T
240 FRINT D$;“OFEN_"

256 FRINT n*.-cgggz --n: <

260 PRINT D$:;"OFEN_"7E$

270 PRINT D$;"CLOSE "iB$ .

300 PRINT “WHAT :NEY DO YOU WANT

. THE SURJECTS-TO" °

310 PRINT "STRIKE"j

320 INFUT Cs$

330 IF LEN (C$) < > 1 THEN 320

400 HOME :

500 PRINT *FLEASE TYFE IN YOUR F

_'_  UCL. NAME"__.

$05  PRINT. “THEN HIT THE ‘RETURN’
. KREY.*

510 INFUT NAMES ' , Loe .

520 FRINT _.

600 -FRINT “WHEN THE HORD”’READY’

. AFFEARS?* ,

610 FPRINT “TAP THE ‘*iC$;"’ hEY

__ THICE."

622 FERINT_:_PRINT_"THE TWO TAF'S

o SHOULD BE AS. FAST AS" _

624 PRINT “POSSIBLE> BUT YOU MAY.

... _PAUSE_AS LONG_AS" -

626 FRINT "YOU WISH A TER THE WO

: -, RD_‘READY? AFFEAR
630 PRINT "BEFORE THE TEST START
© & vOU WILL BE"™

. 640 PRINT "GIVEN A SHORT FRACTIC
.. E_SBESSIDN.*
850 PRINT_ ¢ PRINT "HIT THE ’RETU
~ RN’ KEY. TD START" _ ______._
660 PRINT *THE PRACTICE SESSION..
670 * INPUT INS
480 PRINT B
700 FOK J = 1 TO 3ooo. NEXT
600 FOR I = i TO 10
810 GOSUB 5000
820 PRINT "READY" :

APPENDIX B L

i

3

P

L Wb

’ P

u

e

" 1100 _PRINT_

,CétL 768,,,, ;
T(I) = 04899 *_ ¢ PEEK (1) +___
256 & { PEER 22 + 256 ¥ ¢ PEEK
(3) + 256 PEEK (1)))) -
PRINT: T(I) . .0
FOR_ J = 1 TO %00:
NEXT_I. —__.
PRINT : PRINT "THAT CONCLUDE

REXT

& THE PRACTICE SESSION."
PRINT "HIT THE ‘RETURN’
TO_BEGIN THE TEST.* =
INPYT -INS P .
930 FOR"J ='1 TO 3000¢ NEXT =
1000 'FOR .J.= 1 .TO0 30 .
1010 ° GOSUR 5000 co
" 1020 PRINT ."READY" . Y
1030 CALL 768~ - I
1040 T(I) =..04899 &% ( PEEh Qay+
2%6 % ( PEEK (2). % 256 %
____ €32 4 25 % PEEN (4))))
10%0 _PRINT.TCI): REM. IN MS (UP
. TD.2.1X10%5 SECS) , - -
- 1060 FOR J = 1 TO %00% REXT
1070 NEXT I. ‘ ,

KEY

_PRINT *"THAT CONCLUD |
< "ES TEST .1"',;= '
1110 GOSUB’éOOO
1500 PRINT. ¢ PRINT "IN TEST Q" Y
aU WILL TAF THE ‘“;Cs#+"’ KEY
1510 PRINT
1520 PRINT
1530 _PRINT *“BEFORE _THE TEST BEGI
~._ NS,YOU WILL BE" _ __ _
. 1540 PﬁINT “GIVEN A SHORT: PRﬁCTi

'REPENTEDLY.

CE SESSION.®

1545 PRINT _ .
1540 _PRINT_“WHEN THE ‘WORD ‘READY
~ . ‘ APFEARSs" _ _

1570 .PRINT "TAP THE '-.Ci;": KEY

.. AS_FAST_AG YOU CAN"
1580  FRINT *WITH ONE FINGER UNTI

— " L_THE-WORD_’STOF’ " )
1590 PRINT “AFFEARS." »
1600 PRINT

1610 _PRINT_ "HIT ‘RETURN% WHEN YD
____ U_ARE_READY_TO"
- 1620 _PRINT “START THE PRACTICE §
B ESSION.* .l
INPUT INS$ :
"PRINT _
FOR J'= 1 TO 3000:
GOSUB 5000
1810 POKE 0s15" -
2000 PRINT “READY"
2010 CALL 800
2020 TS0 = ;04899 % ¢ PEEN (1) +__
256 ¥ ( _PEEK (2) + 256 % ( FEEN
s (3) ¢+ 256 & PEEN (4)))7
PRINT T50

" -

1630
1640
14650
1800

NEXT

1202
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) 'P§INT

PRINT "STOP" "
PRINT ¢ CALL - 198 :
_PRINT_"THAT CONCLULES THE F

- ‘RACTICE SEESION.

PRINT

0: PRINT "HIT ‘RETURN’ WHEN YO
- 'Yy_ARE_READY_TO"

PRINT "STAKT THE TEST."
INPUT INS _ '
PRINT o -
FOR-J = i 10 3000 NEXT
GOSUB 5000~

PRINT_"READY™

CALL 800

) 150 = 204899 * ( PEEA (1) +_

256 % ( PEEh (27 + 256 % ( PEEh
4|(3) +_ 2546 % PEEK (4)))5
50
"STOR" "%
L -198 T
UE 7000

Il

i PRINT "THANKS FOR
US ogT.. .
INFUT IN$ . .
IF LEN (IN$) < % THEN 3200
IE: NS = !END?,THENW4QQQ
IF_INS_=_"NEXT" THEN 400
GOTO 3200 - .

PRINT Dsi~LOCK “§
PRINT Dsi;“LOCK *
END_ .
PURE 0,30
PORE 1,0
POKE 2.0
POKE 3,0
POKE _4:0

as
315

RETURN L

PRINT D$;“AFPFEND ":A%
"PRINT D$; WRITE “iAs
PRINT NAMES.
FOR I = 1 TO 30
PRINT T(I) '

NEXT I _ o
PRINT. D$;“CLOSE "+As
RETURN Lo

PRINT D$i"AFFEND "}
PRINT D$;"WRITE "B
PRINT NAMES$

PRINT T50

PRINT Ds$;"CLOSE "Bi
RETURN

-

-




APPENDIX C )
TYPING EXPERIENCE QUESTIONNAIRE AND.CONSENT FORM -

¥

- -

7 . A - o

pate

Name
: T .
- ' Are you right- or lgft-hanaéd? e

eséribe any formal typing training you have had:

, \ . o o "777 s W s .
which typing method do ypd use, e.g., the “hunt and peck" method, the "touch

method" (typing without looking at yogr fingers)? —

— a

Describe any typing experience you Have had in your work: s

. . .
- . . - g
= T w - .
. .
. .

What is your gross typing speed in words per minute (if known)?___ .

_List all musical instruments which you play and rate your ability from 1

(poor) to 10 (virtuoso).

\

- - L Ll ___# e el .- 2 —. - - [ —
;s We are attempting to gather data on digital dexterity as it relates to suc-
4. Cess at typing: To do this, we wish to measure your response to certain sim-

ple tests of dexterity: They may include such tasks as tapping a key or typ- .

'ing a few characters on a keyboard. The records of your resulfs along with
" the results of your typing course will be kept confidential and will be pub~

' 1lished only as statistics. -
blease ‘sign your mame in the space provided if you understand the above and
agree to allow the measurements to be made; and agree to allow your grades
and typing scores to be made available to other experimenters. -

.

~-
a

Siéhatuge

O

ERIC
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. _— %
. . - .
ot . - R : B
" : : ‘ .
. - * | DIGITAL DEXTERITY TEST FORM  ° ]
. N C . ’ . ) . : : - ' '- ‘ ) '

Cw N | - T
Name-— . - v : : .. Date.

r T
Rl . . PR

. .

# . . stopwatch tapping test: Record time to fiiiii 's@iﬁét'ch’ on and off in 100ths

< *.  of seconds.’ ) _
SR PR PP ¢ S 2N
SR . : 12 . 35 o
s T . T B :
3 T 13 23
3 14 : - 24 IR
5 7 . 15 - 25 ] ot
6 16 6. -,
7 - 17 _ 27 ]
N ’ - ” 7 -
g 18 .- 28
,, B . . . - <
g 7 9 . - - 19 " 29 T
. ?' - Py ‘;‘ﬁ .
oy B 10 « 20 s 30 . -
¢ . = >
. ‘ - e N
: Mechanical ¢ounter test: Record time to advance counter from O to 50 .V,L‘
; i seconds . . o S v :
. ' i g
. .- - ' B
vv N4 - * .
= ‘ s .
3
, - P 3

\) . ' . . ) N : . T ’
v . . AL

ERIC -~ : ot . C ot
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e

&

b s v ’ ’ ’ i, s
, i wr V4 ’
- T 2 APPENDIX E -~ ’ .
SAMPLE RUN OF DOUBLE-TAP AND COUNTER PROGRAM
. ) ¢ v ‘ ) ;é

o < READY . _ . -

T T T e e 127.374 v

Wnnl 15 TRE TaFFILE NAMEPTAFFILETEST. _-___ BEADY_ __ -

WnnT (15 THE REFEATFILE NAMETREFEATFILETEST 133,2528 R

wHST. KEY DO YOU WANT THE SUEJECTS 70 READY :

STRIKETE —+ .. oo o o, : 123.4548

FLEASE TYFE IN YOUR FULL NAME - READY

. THEN_HIT_ THE ’'RETURN’ KEY. 137,172

TTHOMAS G. CLEAVER ) READY

Y 2 131:2932

WHEN THE WORD_’READY” AFFEARS? READY L G

TAF THE B’ KEY TWICE. 127,374 ' T
R READY _ - o

THE _TWO TAFS SHOULD BE AB FAST AS 121:4952 - 9

_ POSSIBLE» .BUT_YDU. MAY PAUSE _AS LONG AS_ . READY =~ .

. " YOU WISH AFTER THE WORD ‘REALY’ AFFEARS.. 143,0508
 BEFORE THE TEST STARTS YOU WILL BE ' READY

-GIVEN A SHORT FRACTICE SESSION. é23;454a *

R - EADY - .. o : .
- HIT THE ’*RETURN’-KEY TO START 131.2932 , .
"+ THE PRACTICE SESSION. b "READY  _ 3

T e ‘ i o 1125, 4144 : xS
o if, Cln . READY o __— ,

RE&DT - : . s ,250.8288 : :

55,7788 . S READY
READY - - o : oo 12%9.3336 - :

174, 4044 . READY_ . . : o s

- READAN-.. - . 139.13i6 - S ' !

137172 A o " READY : Ll
READY . " : S ; : - 139.1316 L d HAH
131.2932 - ) ‘ - . RE&DY CL “ .
READY 160,6872 {, . ‘ .

1234548 READY .

READY e 129.3336
i%i.0%12 Tl ’ " READY___

REAIY . - _ S . 121:4952 ’

152.6488. . : : " v READT » .

-RE#DY 9 143,0508 _ '
115.618% - B " READY - .
READY  * . S . 125.4144 - o
166.566 = ' C \ READY_. . . Tyt
READY L, o 113.6568 . e S
148.92%¢ . MR i READY -

L P g L 146,57 g
THAT CONCLUDES "THE FRACTICE SESSION. _ - READY ’ 5

~HIT THE ‘RETURN’.KEY TO BEGIN THE TEST. 109.7376

¢ . . oL : READY : : :
READY _ T LR 119.53%6 . . - - .
127,374 e . - ' e : "
READY . . ‘ R L ® . THAT CONCLUDES' TEST #1 - “
READY g IN YEST #2 YOU WILL TAF THE *B’ KEY
166,566 . REPEATEDLY. N _ H .B KEY :

. READY _ . : Tl o
105.8184 : - - 7. BEFORE THE.TEST BEGINS YOU WILL BE: '
READY : : ) ’ GIVEN A SHOKT PRACTICE SESSION.

11106972 . \::.;,‘ e - 4
READY e . 'WHEN_THE WORD ’READY’ AFFEARS» =
1156164 ; TAP THE °B* KEY AS FAST AS YOU CaAN

: , o WITH ONE FINGER UNTIL THE WORD ’STOP’

g 4 ' a s
- N ™~ 3
» b ; ) / ) s
- «7  E-l T
- : 3T LR



: £ . AFFEARS: Lo
: e HIT ‘RETURN’ WHEN.YOU_&KE READY TO
‘. _ START THE PRACTICE SESSION:
T : K
READY
19%9 . 40404
STOP

: ¥ THAT CONCLUDEE THE FRACTICE SESSION.
HIT *RETURN’ WPEN YOU éﬁ%fﬁééb? 10
7 STAKT THE TEST. -
:‘ ?B M Vo
. READH
7485,03513 E
STOF g
. I » 1 .
& _ THANKS FOR HELFING US OGT:
. . TEEND C '
e S e
: v IFRE0
S *
= -
- ¢ :
. d !
L
i *Sn : ~e :
S _
: . ; ‘ \
k N iy g
- 0 itﬁﬁ: !
I ) ‘1 4 -
')\ hl L]
g; _ . i
o 4
5 . -
| : ¢ ‘
c ; )
-~ ¥ /5 )

et - T
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R

$CO10
$0320

$$7F

$C000
$0303
$C000
$CO10

} r
’ ~ e o ) 57
MACHINE LANGUAG
&
X300LLLL .
0300- 8L 10 CO STA
. 0303- 20 20 03 JSR
0306- A9 7F LA
0308- CD 00 CO CMF
030B- 10 F& BFL
X 630D~ AD 00 CO LDA
... .. 0310- 8D 10 CO STA
, , 0313- &0 RTS
v 0314-. EA NOF
: 0315~ EA NOF
0316- EA NOF
) 0317- EA NOF
# " 0318- EA. NOF
0319- %E' © NOE
+ 031A- EA © NOF
031E- i EA NOF
, 031C- EA "NOF
Lo . _031D- EA NOP
TN v 031E- EA NOF
7 031F- EA NOF
0320- E& 01 - VINC
0322- DO 10 BNE
0324- E6 D2 "INC
0326_ 8 UO 16 » BNE
0328- E& 03 INC
032a- Do 10 BNE
, 032C- Eé6 04 INC
0326~ DO 10 _ BNE
0330- 20 2D FF JSR
_ 0333- 60 RTS
LY 0334- EA NOE
: 0335- EA - NOP
0334- - DO 00 BNE -
0338- EA NOP
0339- EA > NOP
_ 033a- DO 00 BNE :
- . 033C- - EA NOF
- 033D~  EA - NOF
033E- . DO 00 . . BNE
T 0340- © 60 - RIS
0341- EA °- NOF
‘ 0342- _EA NOP
0343-. ' Ea NOP
03434- EA NOP
0345~ EA - NOP
- 03é6- EA NOP
_ 034Z- EA NOP
: 0348- EA .« & NOP
. 0339- EA NOP
: 034A- EA NOP
034B- EA * NOP
034C- . EA © NOP .
e
* .
A, - )
- T a R
o S

[E

Aruitoxt provided by Eic:
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- APPENDIX F

~
XQ
{
R !
" X

-

AN

£ SUBROUTINE TO TIME SUBJECTS'

g .
RESPONSES
EA NOP
EA NOP
EA NOP
A2 00 LDX . #$00_
20 00 03 JSR ' $0300 .
9D 00 02 §TA  $0200/X
20 ED FD° JSR  SFDED
AS 01 . LDA soOi
85 03 §TA  $05
AS 02 LA 802
.85 06 §TA - $0&
A5 03 Lpa 8037
85 07 . STA so7 - 7
" A5 04 LDA  $04
85 o8 STA $0B
EB _ INX o
20~ 03 03 JSR 80303 _
9D. 00 02 STA  $0200sX
20 ED FD: JSR  SFDED
ES . INX
Ba TXA
c$_po cHp 800 . . .
DO~F1 - BNE  $036C ©
60 RTS -
El NOP
EA NOFP T
EA, NOF c
EA NOP
REE
>t
; X .
v Eett
-~ < ek
- /
o ) .
¥ ~
Sty . :



O, S HPPENDIX G

- .

N

/REACTION TIME INDIVIDUKE FINGER DEXTERITY, AND s
THREE~CHARACTER INPUT PROGRAM ' :

LISTN S ©__ _« L. NAME»"

] . AIST ; ' . T 2135 _PRINT ¢ PRINT "THEN HIT ‘RE
. L _ - . ) TURN’®j_ - -
500 POKE_928:149¢ POKE 929,0: POKE St 2(40  INPUT Nﬁn;i(l) c
9305762 PORE 9317232: POKE 9 ‘ 150 - PRINT .
] 32,253: REM FIX DOS APFEND . /21%%5 " IF_ LEN (NAMES(I)) < 5 THEN'
T - BUG_ ‘ . o R2130.
1000 REM INTIALIZATION ' ' ' 2160° PRINT. "ARE_YOU MALE OR FEMA -
1010 _HOME _ _ _ _ . : LE CMZF)T 3 ‘
1020 D$ = CHR$ t4)>: REM CTRL-D_ : 2170 GET SEX#(I) - )
1100 DIM R(25,10)3 _REM__REACTION , 2180 -PRINT_SEX$(I).
TIMEy R(¥ OF SUBJECTS, NUME 2190 _IF. SEX$(I) < _> “M* AND SEX .
' ER _OF MEASUREMENTS FER SUBJE o~ $(I) < > "F" THEN 2150
CTy. . __ . L ' 2200 PRINT - —
iiiU DIM F{ 25:107221)% BEM _FING : oz 2210 PRINT "HAVE YOU .HA[l ﬁny PRE
Y ER DEXTERITY, F(# OF SURJECT ____ VIOUS_ TYPING® B
S»_80F _MEASURENENTS PER SUEBJ 2215 PRINT 3 PRINT “TRAINING OR
ECTs C(O=ERROKS» I1=RESFONSE T - EXPERIENCE (YZN>? “j
IME; 2=TIME B WEEN . START_AN ) s . 2220 GET XP$(I) eyt
D LAST CHARACTER)s ¢ O=RIGHT, . 2230 . PRINT _XP$(I) ¢ o
___ 1=LEFT) : 2240 _IF XP$(I) < 3 "Y" AND XP$(
1120 _DIM €(25,20,2): REM CHARACT : A ._ .- 1)< > *N"_ THEN 2200
S ER INFUT TIME: CC(80F SUKRJECT i+ 3000 REM TEST &
. Sy ¥ OF MEASUREMENTS_FER. SUE 3010 HOME
o JECT» (O=ERKORSs 1=RESFONSE ‘3020 PRINT e
. TIME, 2=TIME BETWEEN START A 3080 PRINT_ TAB( 10)i“REACTION T
ND_LAST CHARACTER)) * Do IME_ TEST{ . R
1130 DIM NAMES$(25) PR . 3040 PRINT - .. . __ .
1140; DIM SEX$(25) ) . 3050 GUSUE 150005 REM DELAY -
1150’ DIM XP$(25) 3060  PRINT “WHEN ‘GO!”. APPEARS O
S 1160 DIM FISC1),INSC1)_ . « - N_THE_ SCREENs" _
- 1200 REM TIMER:FORMULA _ .. _ - * 3065 PRINT $ PRINT “STRINE THE S
? ' - 41210 DEF FN TIMECI) = .04899 %_ | : __._-PACE BAR AS GUICKLY AS"
-8 ( PEEK (1) + 256 % ( PEEK (2 - 3067 PRINT ¢ PRINT “YOU can.i&
) + 256 x ( PEEK (3) + 23556 % ’ 3049 GOSUB 15000 '
. __ C(_PEEN €43)))) - A 3070 GOSUB 3500 _ ,
- 1220 BDEF FN TTIMECI) = 04899 % . . 3080 _PRINT i PRINT "OKs NOW'TRY -
T ( PEEK (5) + 256 % ( PEEK (& ' ~ IT AGAIN." .
" ) + 256 %X ( PEEK 175 + 2,5 x . 3085 ' GOSUB 15000
. J(_PEEK (8)2M) - ©- 3090 GOSUB 3500 R
J © 1300 _PRINT.: PRINT "WHAT 1S THE v ' 3100 HOME : -
. FILE NAME"§ . , oL 3110 PRINT
1310 —INPUT FI$ - S 3120  PRINT 'THAT WAS ekpcrxcs.
1320 + PRINT D$;“0OPEN_ *iFIs$ o 3130 ° PRINT. ___ :
< 1330 PRINT Ds$;"CLOSE “iFI$ . : 3140 PRINT;"NOW YOU WILL DO THE
: 2000 REM INTRODUCTION ce .+ ' REAL THING 10 TIMES:*® g
- 2010 I.= 0 . . . , , . + 3160 GOSUB 15000: REM DELAY
, . 2100 HOME o , . 3170 FOR J = 1 TO 10
’ 2110 PRINT a 3180 _GOSUB- 3500 i -
» 2120 I_= I + & _ ' o 3190 R(IsJ) = T
2125 IF I > 25 THEN. PRINI,:ua M . - 3200 MNEXTJ
_ DRE SUBJECTS CAN BE ENTERED. ' . 3210 PRINT _. o
" ONTO THIS FILE.‘ GoTO:BO2 - : - 3220 PRINT "THAT COHPLETES THE R
- o : oo EACTION TIME TEST."__ _
) . 2130 PRINT -Pcsnss TYPE YOUR PUL ' - - 3230 GUSUB 15000% REM’ nstnv
IR : v ; o . 3240 .GOTO 4000
7 T - o o 3500 _REM REACTION TIHE SUBROUTI
T o o S NE__
.3 . : e . 3510 PRINT PRINT “GET READY...
. - " - ' . [ L f.

. Wf Y i G-1 A£;£;. : v
Q ‘f S l.lf s - . . -{;j;{ﬁiv X N | g | ‘ ]
EMC T S LR . AR
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’ I S
B IéOOO &REM ‘RANDOM DE

RY K
SgF 12p00: REM ZERO REGI
R

PRINT ¢ PRINT TABC.18)5 -

4370 PRINT "TYPE? ASLFJIKL 3"
4280 FRINT RN

4290 GOSUE 12000 REM RESET REG.

ISTERS - -
4300 PORE 0+8

3525 PRINT =GO1": CALL 748 14310- CALL 848
35300 HOME . . 4320 - GOSUE_13000: REM LOAD INS
3540 CACL - 198: REM SOUND FEL 4330, -IF INS = "ASDFJNLF" THEN 43
b 50
3550 PRIN , 4340 CUQUBtzoooo. REM RRSBERRY-
3550 T.» FN_TIMECI) » A ””,ﬂrﬁ TR
3570 PRINT T____ o : 4345 PRINT * NO» -THAT’S WRONG:
' 3580 GOSUE 15000% REM DELAY ° - - ____ IRY. ﬁﬁaiN.“. GOTD 4260
) 3599 " RETURN . | :  43%0: PRINT -~ CORRECT" o
. . 4000 REM TEST 2 | - B - 4335 CALL - - 198% REM SOUND BE
- 4010 MOME_ ) : LLt L
; 4920 JPRINT . o ; 4340 GOSUB 15000% PRINT ¢ PRINT.
4630 | FRINT TABC 10)3"FINGER DEX : : “STILL HOLDING YOUR FINGERS :
. TERITY TEST" ' : IN THIS" -
4040 PRINT 4365 PRINT i.PRINT “POSITIEN TYP
; . %050 GOSUB 15000% REM UELAY . . o - __ E$. . $LKJFDSA™ .
4060 PRINT “POSITION YOUR FINGER 4370 _GOSUB 120003 FOKE 0+8% caLL
.+ 5 DVER THE KEYS". - , ~ B48 — - .
40565 _PRINT % FRINT wAS SHOUN.Y ‘ 4375 GOSUB 13000. REM LOAD INS
3070 ’P INT - T S
: 4080 PRINT " TABU 10%"ASBF.G T 4380 IF IN€ = "FLKJFDSA* THEN 44
HdJd KL " ) ’ 00 - _ .
4085 FRINT o EE o 2390 GOSUB: 28000¢ REM . RASBERRY
4090 PRINT. TAE( 10)5"LRMI . 4355 PRINT " ND# THAT’S WRONG.
- ¢ T IMRLY N . ; . .._. TRY_AGAIN." WQOTO 43560
4100 PRINT TAR( 10)i"1 I I N 4400 PRINT ®* CORRECT”
= S NIII* R : . 4405 CaALL_ -_198% REM SOND BELL
4110 PRINT_ TABC 10T N DD L . 4410 GOSUB 15000 %
- . pONT" . 4420 HOME ¢ PRINT.-: PRINT. “EACH_
. . 4i20 PRINT TAEC 10%"T G D E . : TIME. 'LEFT' APPEARS ON THE S
, - EDGT™ ST ' - CREEN_ o
s 4130 PRINT -TAEC 10)*E L X 4325 PRINT !rou,saauLn,TYFE ’ ASD
Co Xt k" : . FJKL7’ AND EACH TIME® -
7 4140 FRINT_ TAE( 10)$"E FE L 4430 _PRINT *‘RIGHT’ RPPERRS YOou
. .. __EFE S 5 .__ SHOULD TYPE. . -
4150 PRINT ‘TABC 10%" 1 F S 4335 PRINT us ;L KIFDSA’ GO ASF
o, F_I% R : AST AS YOU CAN_
#160° PRINT . ‘TAEC 10)"F N F I i 4440 _PRINT "WITHOUT nnn:nc MISTA
. T ENI"_ o~ : © T KES."
. 4170 PRINT Ihsg 10%*I G I N -~ _#%41  GOSUB xsooo o
N1G61I* el | . . &« %442 GOSUB 150003 REM . DELAY
4180 PRINT: TAE( 102i"N ENG | 4433 GOSUF 15000
"G.N_E N"_ o 4444 _GOSUE 15000
41435 PRINT Ak 10)"G R G E 4445 K_= 0! GOSUB 4500 o
G R G" L #4450 1IF E.= 1 THEN PRINT : PRINT
4200/ PRINT, Taaf‘loi;'e LER : . =TRY_AGAIN:.": GOTO 4445 :
_R_E_ E® o #455.K = i3 GOSUB #500-_. _ . _..._..
: ?210 PRINT  TAHC 0"k R ] : 4460 _IF E = 1 THEN PRINT ! PRINT
. .R_R" . — . S “TRY. AGAIN.": GOTO %45
4320 GOSUB 15000% REM DELAY ‘ .448% PRINT.: PRINT "THAT uns PRA
4230 . GOSUE 15000 ) : . CTICE.*
4240 .GOSUB 15000 . +470 PRINT § PRINT "NOW _FOR_THE
- 4250 PRINT ¢ F'RINT "HQLDING YOUR Se . gsm_ THING. REMEMEERs GO AS
: .. FINGERS IN THIS POSITIBN“' o : o
. 4260 FRINT ' v 4472 PRINT "FAST AS YOU CAN WITH
- e
N
. L : T G-2 > 7 :
. . ° . . * [
\)‘ < v ~ A : 60 ) ,‘.i A / ) N
ERIC T At : : S ST e
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' a ) ; :
B F ; ‘ :‘7—'7;:". ! ’; ;oo ‘:.-
R DUI,HAhING HISTAhES.,' o 5030 osus 1%000. T . v .v
4473 _GOSUE _15000: REM  DELAY 5040 {PRINT ¢ PRINT “hEEP toua FT:-
_ #47% KO.= O:KI = 0 §ﬂ e s ON #ASDF’ AND “JKL?
3475 FOR J.= 0.70 19 __ i I
_ 4477 IF €10.- KOp 7 (20 - J) > RND_ ﬁosQ _PRINT *JUST AS IN THE LAST
: (1) THEN K = O!KO = KO + I: GOTO TN TEST
. __ 44807 . _ _ _ i 060 GOSUB 15000 - ~
- - 4378 K_=_13:K1 = K1 + 1 ) ’ 5065 PRINT
¢ 4480 GOSUE 4300 . - 5070. PRINT_"TYFES DRa:
4482 T1 = - FN TTIMECT) S 5080 POKE. 0;3: GOSUE rzooo
4484 IF K = O THEN F(I.NO:O:O) = / 5090 - .CALL .848
' ESFCIsK02120) = T1tF(IKO»27 5095 GOSUE 14000 . '
) ____0) = T:.GOTO 4490 %100 IF. IN® = “DKA" THEN 5150
; 4486 FUIsK1,001) = EIFCIsKIIIoE) = .. 5110 GOSUE 20000: REM RASBERRY
- o T18 F(Iv?\lp.gll) ='T o, ) . —
.. 4490 NEXT . J_ 5 : 5120- eRINT,r,,NOs THAT’ S_WRONG:
. 4495 _PRINT i PRINT SGHAT COMFLET ., TRY AGAIN.": GOTO 5080 ~~ ' .
5 - ES THE FINGER DEXTERITY TEST 7° %150 PRINT * .CORRECT" .
o ' { 5140 CALL *- 1981 REM SOUND BELL
: '44491 sosua 15000 Lo o :
'4498 GOTO 5000 5170 -GOSUE: 15600
4500 ‘REM_ _FINGER DEXTERITY INPUT ﬁ‘ 5180 HOME - -
7SUBROUTINE , e {5190 - PRINT ¢ FRIN “N?u T¥FE’ 3
4505 E =0 S C ISR
4510 PRINT . PRINT “GET REAﬂY..._ 5200 POKE 03¢ sosua‘xzo o.
o : 5210 CALL B48 T
S %515 GOSUB xsooo° REM RANDOH bE £5i% GOSUB 14000 - : .
;o LAY , , ) 5220 IF IN$ = "FiS" THEN 5250
- 4517 POKE 0,8: COSUE 12000: REM ’ %230 GOSUE 20000%; REM RASEERRY
. *___  RESET REGISTERS ) L e
1520 PRINT - NT TAE( 18)F 5240 PRINT " NO7 THET S WRONG: |
530 155? =0 THEN 47oo. REM RI "~ . TRY AGAIN.": GOTD 5190
 BHY 1 5250. PRINT. “. "CORRECT*
4540 “PRINT “LEFT": CALL 848 5260 . CALL =~ 198 REM SOUND BEL
4545: GOSUB 13000° REM LOAD IN$ 3 ~tf :
- 5270 GOSUE 15000
4550 IF INS = "usnFJhL;- THEN 46 - ; 5280 'PRINT 3 PRINT® “THAT WAS PRA .
o OO _ R cIch; . L
4550 PRINT " WRONG"SE = 1 _ 5290 _PRINT : PRINT “NOW FOR THE
%570 GOSUE 20000% REM RA:BERRY . REAL THING." : '
. _ 4580 GOTO 4900 i 5300 GOSUE 15000
- 4600 PRINT * CORRECT" . 4 $310 PRINT : PRINT “TYFE WHAT AP
4610 cntt - 19a° REM + SOUND BEL PEARS_ON THE SCREEN:™ _ -
L i 5320 PRINT : PRINT “BE SURE TO H°
4620 GUTD 4500 ¢ - - OLD YOUR FINGERS. IN THE"
4700 PRINT "RIGHT"! CALL 848 . 5325 PRINT _
4710 GDSUB 13000: REM LDAD INS 5330 PRINT "PROFER POSITION.
4720 _IF IN$ = "iLKJFDSA". THEN 46 " .%340 GOSUB 15000 -
.00 : ~ . 5330 GOSUB 15000 oo oo
4730 COTO #560 . o ~ 5355 _GOSUB 25000¢ REM SETUP ARR
- ‘4900 PRINT S i AY__ o
4910 T = FN TIHE( I) . N ’ . - 5360 FOR.&J =_1_TO 10 . B
4920 PRINT T.____ ﬁb o © .+ %370 GOSUB 5500, .
- 4930 GOSUB 15000% REH ELAY : 5380 Ti = FN TTIMECI) ,
4940° HOME : i ‘5390 CCI»ds0) = EIC(IyJsl) = TilC
: . 4999 RETURN - . : Lo o (I3ds2) =T
oo . 5000 REM_ TEST 3 S " . 5800 (NEXT J . ] :
T 5010 HMOME_ _ ___ .- __.. _T. . ___ o 5440 *PRINT :7ERINT *THﬁT COMPLET -
5020 PRINT ¢ PRINT TABC 10)i*LE - ES THE TESTS." S
TTER RECOGNITION TEST* . =~ ¢ =~ 5420 PRINT -: PRINT "THANKS FOR H
. . 2 - N K4 "
[ G
v )
\, ,
S ", : S . TN
o * MG I A b . I 7 -
:‘.‘ * . ) o i . -
_ A P I
. e . -3 .
. .. “ .
. . b s
& g V3 . = » <
RS \
: - & ' v 1
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v T INFOT

'

ELFING US, W ;7',"'

5430 GOTO -6000
5500 REM ‘THARACTER RECOGNITION

S510E =0 . . . ___ L.

3520 PRINT & PRINT "GET READY...

7530 _ " G¥SUE 16000t REM - RANLOM D
" ELAY_ o
540 POKE 0433 GOSUE 12000: REF
T RESET REGISTERS_ _. __

.- 5550 PRINT § PRINT TAB( 19)i i

',5550 GOSUB 232003 REM SELECT 8%

ss2d. PR Nr B$:-CALL B4
%580 - GOSUB 140003 ‘REM LEAD INS "
+ 5590 IF-1IN ¢ = B$ H“ 5240 -
v& 5600 | PRINT ® :
: 4510 cosus 2oooo,

ES

78420 GOTO 58000 _4
1 5700 BRINT “'- Y
5710y, CALL, 7-L= ga REH suunn BELL
, ;SBOGi PRINT . L
- %5810 T & Fﬂ irnEtI) N
- 5820 FERINT T S
5830 GOSUE 15000% REM ', DELAY .
‘5840 HUME . e
5999 RETURN - o
5000 KREM _GAVE DATA ON DISK -
. 6010: ' PRINT-D$: "AFFEND L,Frs“ .
6020 PRINT D$;“WRITE "iFIs _
- 6030 GOSUE.812Q - .7, g
© $300 CALL 9383UPRINT  ° - N
6310 PRINT_DS;:CLOSE "SFIs
7000 _REM-- END TES
7010 ~ INFUT INS &
7020 IF IN$ = "NEXT* THEN 2100 .°
7030 IF_IN$ = "END" THEN BOOO.'
7040 GOTO 7000 __ . . N
8000 REM FILE BACKUP
8010 HOME -
8020 PRINT

8030, 'PRINT_"KREMOVE THE DISNETTE
“AND INSERT_ANOTHER

8040 PRINT ®ONE. . THIS WILL BE U

. SED_FOR A BACKUP ™

8050 - PRINT_“FILE. WHEN THE NEW

DISK IS IN.PLACE HIT*

PRINT *‘RETURN’:"

_INPUT INS :

eI L
INT-bt;"OPEN "‘FIt;“/BECh

8110 PRINT D$;“WRITE "#FIs$i"/BA

" ctKRup* B

8115 FOR I =1 TO N : 8.

8117 GOSUB_8120 .
8118 GOTO 8500
L} .

N
- - L g

RABEERRY ;(" -

e

;zzqﬁ&

' 1400 INS =

;;;5 )

' 91*9 ‘gi%nx Nansscl) :

NT SEXS(I).

149 “PRINT XPSUI+:7
81507 FOR_ J = 1 T8 10
B160 'PRINT RtIsJ)

8170 -N EXT’ J

8190
8200
8210
8220
8230.. “NEXT J
82407 NEXT K_
83230

8280

1

FOR J = 1 T0 10

RINT F(IsJsOeK) *
"PRINT F(XIsJdel1sK)
" PRINT F(IiJiZiK)

°N

RQR J = 1 216 10 B
PRINT' CCT3050)

“PRINTAL(IgJdrl)

827Q,
82t
- 8298 .NEXT: A

B"?‘AﬂRETURN

PRINT. 'C(I'Jvzf .

B510 JPRINT
9997 END

12000 ; REM
12010
12020
12030
12999
13000
- 13005

“g5Q0 % NEXT I,
Df3“CLOSE u

RETURN

INS =
-128)
FOR DL
13020 IN® = N
,,,,, €)= 128)

_REM . LOAD_INS ,
CHRS$ ¢ PEsh (5

ﬂ\ L

13030 'NEXT_ oC

13999 « RETURN
14000 REM_

128) +

~

L e &
7,¥”§:?f

FOR IL = 1.T0 8
"PORE DL»0
NEXT DL -

(:

513 TO'Si9 -

+ cuai

LOAD INS

CHE$ ( FEEN

CHR$ ( PEEK (512
<

128) + CHR$ ( PEEN (514
- 128) '

14999. RETURN

15000 REM _DELAY_ - '
15010 FOR_DLY = 1 TO 2000°

15020 . NEXT DL

15999 "RETURN

Y

-16000 _REM RANDOH DELAY

16010 D1 = 2000

¢ PEEK

Ld

16020 D1 = D1 + 2000 _%_ _RND (1)
16030 FOR DLY = 1 TO D1

16040 NEXT DLY

16999 RETURN

20000 REM

20002 RAS =
20005
20010 RS %

- 16335

FOR DL = 1 T0.50_

'PEEK (RAS) + PEE
E

a5 ) " IPEEK (RAS) + FE
AS) + PEEK (RAS)

20020 NEXT nL
20999 . RETURN -
25000 REM -

A

o~ -~

12

g



. o : -+ - . 25010
oo s 2m0200
A~ S 25030
m R 25040 A

. S e, 125050 ¢
B . : .. 7 25060
- ® o - 25070

AT e , o
CRT Y S e s S e o
"Stﬁ" 4 R ) . o
"KSJ" R C : :
“F3S" - S -
-JDLQ- i - .
»DJS* = ' - 2
. : ~ . 25080 “LFNY e ] . !

o . . : o 25090 F‘(?) “ALD™ . N -

o 3 25100.36(10) = "L[“\" H . -
. S o : 25199 ‘RETURN LI :
v ’ - . ) i ' 25200 PL-= INT (1 + 10 * P (1

DD)N#DD

T EXXTEELY

PN PN PN PN P PN

N A N N Nt |
e

nlmmmmulm

DA GIR-

D
-
~

) _ : .
R 25210 IF ﬁi( DE) = "0" THr.N 25200 - . ) 3
e T 0 25215 B$ = ASCIL) Ty ] -
e . .0 0125220 ASCDE). =\\9" ; AN :
| 25999 RETURN : :
: e ’ J’ . - - ! ! -
N - ’ _~ ¢ ' y ~
7‘. ’ - 5 - £ <
§ ‘ - SR
3 7'., - . N o . M - _;-
- R ; [T
- e /‘ v, ? ';. RY ..» ® 7 .
S
PRI
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'F = 3
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. ‘ ; - \L*f/ : -k ‘q : APPENDIX H: : .‘ ; RN E "
e  _ SAMPLE RUN OF REgéﬁg Y PIME, iiiBiiiiBiiixL FINGER DEXTER‘iTY, - .
TR AND. THREE-CHARACTER INPUT PROGRAM L
BN 7 o ' ’ T
j “ N | ! . . :
- < IRUN . . GoI i
' > WHAT IS THE FILE NAME?TEST 24196161
PLEASE TYFE YOUR FULL, NAMES GET READY.., ™ .
' THEN HIT RETURN’ PTHOHAS G CLEAVER Y .
ARE YOU HA!.E OR FEMALE (M/F)? M P 204:7782 . -
. HAVE YOU HAD ANY PREVIOUS TYF INu ' GET READY...
- TRAINING OR EXFERIENCE (V/Ni3? N < ; . cow
- REACTION TIME TEST S F 271.50258 ;
. HHEN “6o1* AFFEARS ON THE SCREEN: B . SGET READY .+ .
T sTRIKE THE SPACE BAR AS GUICKCY A .’\;,- S go
#300 YOU GAN. SR B : L | 280.85567 ; .
ST GET READY. .. D . ' " gEr READY o3’ : H K .
LR - igol S . e
. 265.0359 S ¢ ‘ 171; i?zé& . c
ok NOW TRY IT AGAIN: - o "GET READY..s
. % GET READY | , . * Go!
BE - - eer | | 2357278 g
! 263:86014 L Lo GET READY;;; e
s+ THAT WAS PRACTICE. S 3 , coi
 NOW.¥OU WILL DO THE REAL THING 10 TINES: - 206.34588 -
o eeT ReAmYess & - | GET READY:..
’~: o B .. GOt : N . g1 "
St spreeszes. - | 167.25188 .
‘ 7; ‘}GET.READI,,,? | * R ;‘ THAT COMPLETES THE REACTION TIME Tj:{
ety A - N " 68! : FINGER DEXTERITY TEST
210.38306 \ ' POSITION YOUR FINGERS OVER THE KEYS
GET READN::e ' - ' . AS SHOWN: .
- ) . ASDFGEHJKL }
. - LRHI IMRL
ST
n , ) TGDE EDGT
. k ' ,
' 5y el ) '

.
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,
‘mr
Moz

MO Z =N
MO TN

b 4

oameyZrm|

ImazZmm %
PMEaZ=T

-

m

DMICHZ HTM
LMD T

mr’

.ﬁSDdett'

-

T
|

[
v.
.

€l

TYFE?

NOs THAT’S JIRONG.

ASDFIKL} : : '
TRY AGAIN.

asnrakLi -

" SLNDSALF NO, THAT’S WRONG.
izPDSITION TYREC
'EACH

" YOU SHOULDY TYPE
: '31 HT?.

VGET READ\...

-Qééﬁrdﬁlé

A?ET-REeﬁY..g T

CORRECT ‘ LI

ASDF JRL #

STILL HOCLING YOUR FINGERS IN THIS

vaJFDSé,,

s

POSITION TYFE. L
TRY ﬁGﬁIN;

£t .JLKJFDSA -
.CGRRECT R . )

3 YLEFT’ . ﬁEEEhRS& ON_THE SCREEN _
o TYPE *ASDFJKL3? AND_EACH TIME
AFFEARS YOU SHOULD TYPE :
$UKJFDSA’ + GO AS FAST AS YOU CAN
HITHDUT MﬁhINﬁ“MIQﬁAkES.

R Y

Al

a

“

G:T READY... R

,pﬁ:”,,LéFT : :
CORRECT , . s
?Hii i&s PRACTité.Q,

NOW FOR THE REAL THING. ”Réﬁéﬁﬁéﬁ. GO AS

FAST AS YOU CEN WIIHOUT MAKING MISTAkES.

© L LLEFT 5 -

' ASIFJKLF" CORRECT

=

O

ERIC
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RIGHT . .

1338:73765
- GET READY.s.
. RIGHT
JLLKIFDA WRONG
izes.e813s -
GET READY...
o | __RIGHT.
‘ $LKJFDSA CORRECT
197106366

1EET READY. s+

RICHT
thJFDSA CORRECT

1497 .354%2
GET REALY...

_ _RIGHT
$LRJFUSA CORRé;T

.

1741:05561 °

3 v L)

- GET READY: s
e LEFT
ASDFJ§: 3 © WRONG -

244763838 '
GET, &saﬁv...f
o

‘;:ﬁsﬁrﬁkLi CORRECT -

/1621042203 -

| (GET REALV... S

7 aSDFINLY | CORRECT -

s rusagser

. © GET READY:::
.} RIgHT
J)tKJFnSA ORRECT «
1491794148 -
GET READY.ss

|‘\

o



1 *
N
o RIGHT
.- JLKJFDSA CORRECT :
f.,n 9.]09; .
GET READY..+
o o _LEFT
_ ASDFJKL? CORRECT
. 31231
{ — — —
GET READY::s :
. RIGHT
VvthJFDSA CORRECT |
1712.73939
GET READY...
.. .. LEFT
ASDFJK;L  WRONG
. 1087.%578 1
. g .
GET READY .o+ . ,
S - (EFT
. ASDFJK;L WRONG
T _,.7. "77“7 o .
: 1900:51808 "1
GET. R;ADY...*_;'_; o
CoT . LEFT
ASDFJKLiu EORRECT
1318.56585
ﬁé? ﬁEéﬁ?#&. T !
S LEF%
'ﬁSﬁFhJL: URONG s
) 1177 2297
L EGET REAnY... .
s T s . RIGHT
¥ JLLKJFDS WRONG .
. : D '
1652.97159
: GET READY... 2
. vEFT
, ASDFJKL § CBRRECT
1716.95253
-
§ -
\ :‘ R - )
< _
é .
- s
O (
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-

-

.

A o i§i§ 'li , @ | : 763

R e
!.‘i; Y
GET READY..s L "

 “RIGHT " -
ILKIFDSA CORRECT ( B

2002.2213 .

GET READY... V T
o R RIGHT
$LKJFDSA .CORRECT ,

1201760416 N

THAT CDHPLETES THE FINGER DEXTERITY TEST

TION TEST

KEEP Youafrinasss ol ASDF AND Jht"
uusT ﬁs IN THE LAST tesT.

IYPE:  DRA. e
DKJ NO» THAT’S WRONG. TRY AGAIN:

" TYPE: DKA o '
DKA CORRECT .

ﬂUD TYPElfvaS
" FiS CURRECT

-‘THhT'HAS ‘PRACTICE,
: NDR.FUR THE REAL THING.
" IYFE WHAT ZPPE§$S ON THE étéstﬁ.
EE éﬁﬁé;ib Héth YOUR FINGERS IN THE

GET READY:.s

S LFK
LFK  CORRECT
2648: 13143 C

. GET READYess'

o “BKF
AKD WRONG . - ;
2%232,0052

. Eti’ RE;B?"' 3

- F;S
S FiS connacr :
2% <



GET READY... T ' ) .

wi comect o

»
[\

258500634 . _
CET ﬁtiﬁ?;;; . e .. ‘g

7 _ . xsd 5 -
. T KSJ CORRECT .
287458623

<l
-

. A ; GET READY:ss ¢ .. - Y ;

4 R o R " ' S . ‘ 2 . 7 . :
: ; I ALD : Vo -

ALD CORRECT : o .

3210.5086%
' h D =
, - ~ LDK  CORRECT : : -

- f . 5536;i3i§§ﬁ . ) ‘ 5

: GET READY:.» = S '

., { ¥ .

i

(3]
-
D

GA CORRECT - - | L

¢

R " GET READY.:: N T
o~ T o L . 7 S . ) .
- ( ' L comRect :
.2380.71804 : R
> GET READY.er - ; T 7

K

pJs

L §Jp WRONG
i @16.90825 . - | A ‘
J ; L_JL L ettt B /
o . : 7 THAT -COMPLETES THE TESTS.
- o THANKS FOR HELPING US OUT: N
g L - R TEND S o R
" REMOVE THE DISKETIE AND INSERT ANOTHER B

- ONE. THIS WILL BE USED FOR A BACKUP . - . L

- Siee. "UHEN THE NEW DISK IS IN PLACE RIT - &7 %7~y

! _ S RETURN’. | =1 -~ 0 0o - . '
. A . - ‘ - ; .

\-
V.

EMC - : ; Col s i ¥ . ‘ EX. -

Aruitoxt provided by Eic:



