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CHAPTER I

THE PROBLEM AND DEFINITIONS OF TERMS USED

Within recent years teachers and research workers in the field
of typewriting have intensified their efforts toward increasing the
productivity of students lemrning to typee. Various instruments have
been used to find specific weeknesses of the typist.

Research workers have made use of the motion picture camera and
projector for studying motions. Rhythm has been taught by phonograph
records and by type pacers. These, and other instruments, indicate a
need for more adequate teaching aids thet will enable the teacher to
know the weak points in the student's efforts toward learning to
typewrite, Stuart says:

Typewriting teachers should study trends in education
to find suggestions for improving basic instruction in type-

writing and trends in business affecting the skills and
standards in voeational typewriting.l

One of the recent trends toward improving basic instruetion in
typewriting has been to study the motions of the typist. Tate
emphasizes the importance of motion studies by saying:

Because motion study involves the division of a task
into its fundemental elements, it is valuable in skill traine
ing. In performing a task, motion study points out all the
separate movements that are necessary. . « « Since motion
study indicates correct technique, it is a great aid to the
teacher who is training students for jobs similar to those
which have been mlyzed.z

1. IBsta Ross Stuart, "Revamping the Teaching of Typewriting to
Conform to the Modern Trends in Education and Business," Fourteenth
Yearbook of the Bastern Commercial Teachers Association, 1941, p. 02

2, Meriam Tate, "Visual-Sensory Aids in Typewriting,” iti
News, 1117, Spring, 1941,



The desired outcome is greater productivity in the early steges
of learning to typewrite. lMore specifically, motion studies are for
the purpose of securing more strokes per second, faster carriage
returns, quicker and more accurate shifting, and fast paper changes.
To speed up the whole sum of productivity the gains must be made in
one or more of these.

The gein could be made by faster stroking, or faster carriage
return or any one of the other basic operations. Efforts toward
measuring typewriting with timed tests indicate production as a
whole but do not point out the learner's weaknesses, Gains might be
more quickly made if the point of greatest weakness in basic technique
could be ascertained and remedial work started to decrease the time
used in that particular operation. A beginner could, for example,
have a high stroking speed for short intervals and yet lose much time
from slow-downs or complete stops caused by letters not completely
mastered, and yet have a high produetivity record in so far as other
operations are concerned. Rhythm of stroking, speed of stroking, and
shift key operation might possibly be well developed, yet through
faulty or slow carriage returns many strokes would never be made and
the whole productivity decrease.

The classroom teacher is handicapped for lack of an accurate,
simple test of basic operations that would indicate which techniques
to stress, A test that would allow the beginner to compare his
stroking with more expert typists might assist him greatly in forming

more correct habits and help him to increase his speed and accuracye.



Purpose of the Study
It was the purpose of this study to devise a mechanical inw-

strument to measure in typewriting first, the intervals between
strokess second, the time used in making each stroke; third, the
smount of time used in returning the ecarriage; fourth, the time
used in the paper change operation and in shifting, capitalizing,
end punctuating.

Definitions of Terms Used

Devise. Devise is defined by Webster® to mean to form in the
mind by & new combination of ideas, new application of principles
or a new arrangement of parts.

Instrument. In this study the term "instrument" will be used
as meaning "a tool by which work is performed or anything is
effected."

Measure. The word "measure" is defined to mean to ascertain
the extent or quantity of time.®

Test. The word "test" is here defined as that portion of a

measuring device by which the pupil's performance is seoured-s

8. Noeh Webster, Twentieth=Century Dictionary, (New York: Publishers
Guild, Inc., 1936), p. 464,

4. TIbide, pe 880 .
5. I'bid., Pe 1020.

6« Harry A. Gresnc and Albert N. Jorgensen, The Use and Interpretation
of High School Tests (New York: Longmens, Green e&nd Coa, va’ Pe 60,




CHAPTER II

REVIEW OF THE LITERATURE

The literature pertaining to this problem was divided into two
partse The first pert reviews the literature on the acquisition and
testing of skill in typewriting. The second part is a summary of
certain methods of graphic testing.

Literature on learning to typewrites A search of the literature

on typewriting reveals that teachers in the field and research workers
are not satisfied with the progress that has been made. Although the
largest gains in the skill of typewriting are made during the first
few waeksl they feel that even greater economies of time used in basic
skill development can be effecteds This is reflected in the state-
ment of Clem who writest
New ideas and new methods in teaching may double and

even triple the results obtained from old methods. It is

this constant experimenting and secking after the new that

keeps interest alive in our professione

A trend in typewriting in recent years has been to apply the
scientific methods of motion study to the typist. Motion piectures of
typists in action reveal that unnecessary movements reduce production.
When it is considered that & typist of reasonable speed will make
four to six strokes per second and that champions make up to eleven

strokes pel’ second then the value of each second lost takes on new

meaninge

ls William F. Book, Learning to Typewrite (New York: The Gregg
Publishing Compeny, 1925), pe 270e

2+ dJane B, Clem, "New Trends in the Teaching of Typewritinge." The
Business Education World, 19:631, April, 1939,




There are four general classes of time studies according to
En.ynes.a They ares first, time studies that reveal the most
economical use of methods and equipment; second, motion studies that
divide the work into its minute parts so that certain elements can
be studied; third, studies of fundamental elements such as motions
too short in duration to be measured by ordinary methods; and fourth,
job analyses, used to determine the elements involved in performing
a certain piece of worke.

Motion studies applied to typewriting by existing methods re-
veal a large proportion of waste motion in even the most advanced
typists. Wasted motions found by using the slow motion camera showed
the hand traveling an irregular path while returning the earri.age,“
excess motions while changing ptpor,s excessive finger movements in
rbroking,s and head, arm and body motions that were not needed.’

Gilbreth was one of the first to study motions of workers and
he says: .

The determination of the path which will result in the
greatest economy of motion and the greatest inerease of out=-

put is a subject for the Slona‘b investigation and the most
sclentific investigations

3. Benjemin R. Haynes, "Adapting Seientific Methods to the Bveryday
Classroom Activities of Teachers of Business," National Business

Education Quarterly, 8:10, May, 1940.

4+ August Dvorask, Nellie L. Merrick, William L. Dealey, and Gertrude

Catherine Ford, Typewriting Behavior (New York: American Book Company,
1936), pe 272.

5+ Ibide, Pe 250
Ge Ibido. Pe 269,

Te Ibid., Ps 272«

8. Frank B. Gilbreth, Motion Study (New York: D. Nostrand Compeny,
1911), p. 82.



Graphic motion study is the natural follow-up of motion study.
The chief difference lies in the time of the study. The movie machine
recorded the sctions of the typist and showed ineffective motions,
Graphic motion study would test the results of those actions and
measure their duration.

This could be illustrated from Gilbreths While visiting the
New York Exposition he sew a champion wrapping boxes of shoe polish,
With stop watch in hand he observed the operation and his eyes told
him that certain changes would reduce the time, Those changes were
made and the corrected technique timed with the stop watch. The time
was reduced from forty seconds to twenty seconds for doing twenty-four
paclmgaa.g

Grephic motion study shows that area which the stop watch measured
after the changes had been made. It also represents the result by
means of & line on & moving tepe. The tape indicates the speed with
which each stroke is made, from a pre-set point, as the type travels
toward the platen, umtil it retwrns to that point. The action, is
measured graphically and the results are available for immediate studye.

Book indicates the need for such measurement by saeying:

The most helpful method of measurement that could be
devised for use by those who direct learners of this subject

would, therefore, be a test that would measure the progress

which learners are meaking in dealing with each probleme « .10

9« Ibide., pe xxie

10. Ibide, e 3174



Such a learning test for typewriting should for
example, give relieble quantitative informetion about
the amount of progress that is being made: (1) In form=-
ing and fixing the necessary finger habits required to
locete accurately each successive key by the method that
should be used et that level of skill; (2) in forming
and fixing the habits which enable learmers to initiate
and control the correct sequence of the wvarious letter-
making movementss « « « (4) in aequiring more ready and
accurate identifioaﬂon of the important sources of
improvement. « « o

In a later paragraph Book summariges with the statement:
e o o« They will aid them in selecting the more
favorable responses accidentally originated in the

course of the learning beﬁuae these could be more
easily recognizeds o «

Such technical drill might well be faster stroking, practice
in light stroking pressure, faster recoil action of the fingers,
drills in making fast carriage returns end others that could be
tested and the results shown graphically. The following illustrates
the value of a knowledge of resultst

When all is said and done about incentives the last
word on rapid improvement comes from competition against
your ovn record. This competing against yourself is
known as "knowledge of results." No matter what your
fingers are doing, the more you know about the_records
being made, the higher your efficiency mounts. 3

Some of the methods used by Dvorak, Merrick, Dealey and Ford to
motivate work are bar charts, for line production output, progress
charts showing the curve of errors, gross scores, and net soorea.u

Such graphic presentation has very desirable results in stimulating

learninge They sum up with the statement:

11. BOOk. _O.P_q 2_13., Pe 317«
12; Ibid., Pe 319.
13. Dvorak, OPe 2}1’-_.’ Pe 674

14, Ibid., De 446¥457.



In self-directed practice, individual charting
of the consequences becomes & spur to desired

changess

The device offered in this study would furnish the student with
graphic evidence of actual performence in developing the techniques
of stroking, carriage return, shifting for capital letters, and
changing papers

At the present there are no instruments in general use that
permit the classroom teacher to illustrate visually certain techniques
in typewritinge Such elements as those mentioned in the preceding
paragraph are usually taught by audible instruction. They are
measured by the student's sense of touch, which is untrained, and
the teacher's observation, which is limited by her inability to form
& correct mental picture of fast motion.

Any device that would measure those elements graphically would
economize the teacher's time and have & tendency to speed up the-
learning process by giving more objective, detailed information to the
student, Ettinger points out that eighty-three per cent of our learn-
ing reaches us through the eye, and he goes on to say that such visual
aids tends to eliminate verbalism and to create interest by isolating

and emphasizing dotail.m

15, 1Ibid., pe 458

16. Clifford Ettinger, "The Selection of Visual Aids for Business
Bducation," Fourteenth Yearbook of the Eastern Commercial Teachers
Association, 1941, p. 328




"o student should be permitted to continue from day to day
without knowing the status of his work,"™ says Lesaen'berry,m and &
device that would place more complete information at hand for stu=
dents who are leerning to typewrite would be a help in motivating
the learning process.

Book's studies of the learning process in typewriting revealed
motivetion to be & powerful factor in speeding up learning. He
says:

Another factor which has marked effect on the improve=-
ment which a learner can make, is the ease with which he
can be made satisfied with the things which really bring

him success and displeased with the things which retard his
progress.18
Later he adds:
Learners often object to certain technieal drills in
music and typewriting because they do not see that such
practice is needede But they can be shown that this is a

necess step in 1ifting them onto a higher plane of
skill.l

Psychologists indicate that instruction in the early stages of
typewriting must, more and more, take into account the factor of
starting pupils correctly. Each new habit should be formed as neerly
correct as possible from the very start. Of the formetion of habits

Gates sayst

Learn the aet in the way it is to function in actual
1ife,20

17¢ De De Lessenberry, Methods of Teachi t Monograph 36
(Cincinnati: South-Western Publishing Uon;sxv s De ﬂi?a.

18, Book, ope cits, ps 306.
19, Ibid., p. 307,

20, Arthur I. Gates, Psychology for Students of Education (New York:
The Maclillan Company, ESEEI, Pe 285, R

&2
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Greater economy of leerning is also accomplished if the student
understands the purpose of the practice and the goal he is trying to

reach. Gray says:

All learning, regardless of types, takes place through
exercise end is facilitated by understanding, To do and to
understand why, are fundamental in all forms of effective
learning. The samount of exercise and the amount of under-
standing both vary with the nature of the learning situation.
Also they are interdependent., The amount of exercise neces-
sary is reduced by increasing the amount of understanding
and vice versa. Exercise and undira'banding may truly be
considered the laws of loa.nxing

Once the act is learned continued practice of the right kind
should be kept up until the act becomes automatic, ' Such fundemental
hebits in typewriting as stroking and carriage return are usually
demonstrated to the student to get the first attempts correctly made.
Stuart states that:

After one of these typing skills has once been
demonstrated, it should be practised regularly until
the student becomes expert in it., It should be tested

regularly thereafter to make sure that a skill which is

once acquired is not lost.22

It is not only necessary that right responses be set up and made
permenent, but also that wrong responses be cast oute Trial end error
learning, mceording to Gates,25 consists of making the reaction,

eliminating the reactions that are umsuccessful and ammoying, strengthe

2l. Stanley J. Gray, "Basic Principles of Learning," Lesson Plans and
Classroom Techniques, Second Yearbook of the National Commercial
Teschers Federation, 1956, pe 00.

22, BEsta Ross Stuart, "Revamping the Teaching of Typewriting to Conform
to the Modern Trends in Education and Business," Fourteenth Yearbook
of the Bastern Commercial Teachers Association, 1941, pe 70

23, Gates, ope cite, pe 241
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ening the reactions that are satisfying because they further the
learner's progress, and the final linking together of the various
successful reeactions,

Literature on methods of graphic testing. A study of the

methods used for graphic recording and presentation of data con=-
cerning body movements reveals many different types of apparatus.
?ho underlying method of recording, however, generally falls into
two classes, those that are operated mechanically, and those that
use an electromagnet for moving a styluse In all of those reviewed
the purpose was to record objectively the actions of the subject
being tested,

Associsted voluntary movements were studied by Collier?® by
using a stylus that marked on & drum held in a vertical position,

Besbe=Center and Stmmzs

studied cardiac acceleration by
means of recording the path of a stylus moved by an electromagnet.
Van Dusen?6 used a micromotion camera end & time clock in &
study of work methods., He mentioned that the values of motion study
have probably been neglected in education and have only been used to

their fullest extent by factories and business housese

24, WMadison Collier, "A Technique for the Kymographic Registration
of Certain Associated Voluntary Movements," Jourmal of Experimental
Psychology, 21:181-193, August, 1937.

25, Je Ge Beebe=Center and S. S. Stevens, "Cardiac Acceleration in
Emotional Situstions," Journal of Experimental Psychology, 21172,

July, 1937,

26s As Cs Van Dusen, "Work Methods end Learning," Journal of
Experimental Psychology, 29:22-27, September, 194l.
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Reaction time was the subject of the studies of Seashore, Starman,
Kendall, and Helniak.a'? The apparatus used consisted of electrical
contacts that started snd stopped a time clock.

Bugalnki.za describes the apparatus he used in making a study of
individual differences as follows, "The work curves were traced
directly on wex-coated stylograph paper by meens of a pointed
levers « » o "

Jasper and Shaguszg describe their experimental equipment as
follows, "For manual response, & push button connected to an
electromagnetic marker was employed."

Bobbit used communicetions equipment and & magnetically driven
stylus writing on stylographic paper. She mentions its value by say-
ings

(The)e o « apparatus has the advantages of. + «
furnishing a record, not merely of the onset of the
verbal response and its reaction time, but of the form
and structure of this raaponn.so
Warren and ClarkSl also used & method of drum merking to record

reaction time.

27. Robert H, Seashore, Raymond Starman, William E. Kendall, and
John 8. Helnick, "Group Factors in S8imple and Cremenative Reaction
Times," Journal of Experimental Psychology, 29:347, Qotober, 194l.

284 B« Re Bugelski, "The Consistency of Individual Differences in
the Pattern of Work Decrement," Journal of Experimental Psychology,
29’829. m’. 1941.

29. FHerbert Jasper and Charles Shagass, "Conditioning the Occipital
Alpha Rhythm in Man," Journal of Experimental Psychology, 291374,
May, 1941,

30, Ruth A. Bobbit, "A New Apparatus for the Luria Experiment,”
Journal of Experimental Psychology, 27:580, November, 1940.

31. leil Warren and Brant Clark, "Blocking in Mental and Motor
Tasks During a 65-hour Vigil," Journal of Experimental Psychology,
21'9’. July. 1957.




Two psychologicel studies were found that had used graphic
recording for making experiments in typewriting. The earliest of
these was made by Lehy in Paris.32 The work was started in 1912
and, after an interruption caused by the war, was continued until
about 1923,

Lahy says:

The method employed for analyzing touch was to record
the movements of the keys of a typewriter when struck by
typists of all grades of skill; these movements are
measured by the graphic method usually employed in physiolo=

gical laboratoriese. Three methods of transmitting the move-
ments of the keys to a recording eylinder were employeds « « «

33

The three methods mentioned were pnoumatic z'amn'di.ng,34 electric
recording,3® and a combination of pneumatic and electric recordinge o

The graphs were drewn on & prepared paper by means of a stylus.
The cylinder ﬁa approximately eighteen inches in diameter and
possibly twenty-four inches long and was mounted on & work teble
apart from the typewriter. A gearing system moved the stylus con=
tinually over to a new track.

Three Deprez markers were used by Book for recording on a

kymo graph drume3”  The general make-up of the apparatus was similar

32+ Je« M. Lahy, Motion St in ting, (Intermational Labour
Office Studies and leports, Series J, NOs 8, Cenevas 1924), p. 1l.

33. Loce Bit-.
o4, Ibido. Pe 1z2.
835+ Ibid., pe 13.

36 Ibid., Pe 16=19,

37. Williem Frederick Book, The Psychology of Skill. (Chicagot
Gregg Publishing Company, 1925), Pe De
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to thet used by Lehy. The Deprer marker is an electromegunetic
dovics with a stylus ettached for marking on stylograph paper. A

metalic arm holds it in position.

Sumnary

The litersture on learning to typewrito indicetes thet achisve-
ment in the early steges of skill development can be incremsed.
f‘i

Seientific motion studies indicste economical motions thet sre swift

and sure. There is & need, however, for en sdequate, practical means
of testing certain technigues of the typist.

A test thet would measure the learnerfs progress and tell him
imrediately of his success or failure would motivate learning to
typewrite. Psychologists and writers in the field of Business Eduecation
point out that skill could be developed more quickly if the lesrner were
aware~of his progress in the formation of each hebit. Visual informa-
+tion is indicoted as being efficient asnd helpful for sliminating
unsuccessful responses.

Apperatus in use in physiological laboratories suggests & means
of tosting in typewriting that would give the teacher the tool
sugrested asbove. It would let the learmer see his own progress in

the develo £ of certain basie technigques by memsuring the time
S

used in stroking, cerrviage return, shifting, end in changing papeor.



CHAPTER III

CONSTRUCTION OF A WOREING MODEL

Analysis of the review presented in the preceding chapter

reveals that each of the testing devices was set up for a specifiec

15

purposes For that reason each of them varied in construction details

end even in basic principless

Dvorak! al students imposed certain conditions for him te meet

when he developed the Type-Pacers His list was used as a gnide for

developing the requirements that follow:
(1) It must be low in initial cost.
(2) It must be easy to operates.
(8) It must need few, simple adjustments.
(4) It should show compearable results for different
typewriterse
(5) Speed should be constant and operating conditions

standardized.

(6) It should be easily attacheds There should be little if

eny mechanical chenge in the typewriter for this purpose.

(7) Results should be available for immediate study.
(8) It should be inexpensive to operate.

Power m and a_t'llm motivations From the first it was

accepted that the movement of the stylus or pen should be made by

electrical means rather than by direct mechanical connections. The

latter would have had obvious disadvantagess Vibration of the

ls Dvorak, ope cite, pe 317
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typewriter would ceuse a lesser degree of accuracy. Mechanical
commections would become more complicated and more changes would be
needed on the typewriter,

By using en electrical circuit the measuring device could be
placed enywhere in the room snd wires used for meking connection
with the typewriter. Vibration of the typewriter would not affect
the test results.

The principle of electromagnetism was selected to furnish motive
power for moving the recording pens., It is desoribed as follows:

When & piece of iron is placed inside of & solenoid,
it becomes magnetized and thus produces an electromagnet.
e« « » The iron core loses much of its magnetism as soon as
the current is removed from the coil. Under the action of
the current, the minute molecular magnets are more or less
oriented in ome directions When the current ceases to

flow, this directive force is removed and these molecular

magnets again face in various directions.?

The stylus arm consisted of a piece of soft iron in the shape
of an "L" and the pen was located at the long end of the "L¥ The
short end of the "L" faced the electromagnet. Figure l-G shows the
general location of the magnet used for measuring strokes. The
stylus arm is at point "F" in Figure l«

Method of making contacts. Several methods of making contacts

on the typewriter for closing the eircuit on the electromagnet were
tested, The first was a spring across the machine just in front of
the platens This method showed accurately the rhythm of stroking
sequence eand the carriage return time but would not show the time used
in meking the strokes Some students were distracted by the small

spark caused by the contacte

2, Alpheus W. Smith, The Elements of Physics (New York: McCrew-Hill
Book Company, Ince, 1938), pe 497«
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The escapement wes tried noxt. Stroking time was partially
indicated but, since the space bar made a centack, it was very
difficult to assipgn letters to the graphs after they were made.

While studying the typewriter for & beltter method it was found
that & bar undernesth the machine wes moved when the key was struck
but not whon the space bar was strucke The smount of the movemeut
was dotermined by the key movement. A contact was ploced under it
and found to be satisfactory. (See Figure 2).

& serew adjustment was arreanged to be used in standerdization
of rosultss A greater portion of the stroke could be measured by
nerrowing the gap botween the contact points (Figure 2, L=1).

Graphs in Figures 5, 6, 7, and 8 were made with the conbacts set to
sllow the meximwm of key overlapping without the keys hanging en
each others

Point "P" in Fipure 2 is a grouwnd wire for the circult and may
be connected to sny convenlent part of the typewriter. Point "O%
furnishes the return line when a contact is made between "LY and "
as the typisht mekes o strokes Point "K" is the typewriter key aund
"* i o smell piece of flexible plastic that is attached %o the leg
of the typewriters.

The method of making the contoet for measuring carrisge return

_AD,

2

ime ic siniler to thet of the hey contects The return lever

{(Figure 5~J) furnishes ome of the points and the contact is made with
a thin piece of flexiblo metal (Point I)e ®J" is grounded and point
"p? is commected to an electromagnet as shovm in FPigure 3. “CU

insulates the metal strip from the typewriter. "H" is the return

lover brackets



Operation of the shift key was meoasured by mesns of & contact

placed under it as illustreted In Flpure 4o The circult is elosed
by comtaet between "D" and "E," Point "C" is & flexible plastie or

plywocd eand "B is ome of tho fromt legs of the typewriter. FPoint
"2% is grouwnded to the typewriters "D" is compected sccording to
the cireult diegram in Figure 3Z.

The batteries shown lum Figure 3 are dry cell telephone type
end ars connected in seriesvés shown in the eircuit diagram. The
eléetrom&gnets are similar to those used in doorbells.

The cerriage snd shift key measurements are mede through the
same nagnetically operated pon and are thersfore commected as shown
in the circuit diagram in Figure 3.

dethod of moving paper tape. lotive power for moving the paper

recording tape wes accomplished by means of a small electric motor.
It wes orranged in such & manner as to pull the tape under the pens
at o constant rate of speoeda.
To accomplish this, and te meet the mechanical reguirements seb
up on page 19, the following oriteria were used in selecting the
motor:
(1} Tae retail price of such & motor had to be low. 4 top price
of six dollars was erbitrarily sete
(2) The motor had te be light in weight. Its weight would account
for the grestest percentage of the overall weight of the finished models
(3) Operating eost had to be low, or somewhere in the range of @

house lightbulb,



(4) It had to haovo sufficient power to assure smooth operation
without being overloaded. |

(5) Its speed hed to be constent when not overloaded.

{8) It must be built in such & meumer &s to permit conveniocnt
speed reduction to the rate of speed desired for the tapes.

A smpll motor of the type used in opoeillating clectric fons was
found to meet all requirements. It was o constant speed sguirrel-
cage inductlion type motorsS The weight wes less than ben poundse. It
could be purchased new for sypproximetely five dollsrs. The rated
horsepower was one ﬁixteenth at o spoed of 1,750 revolubtions per
minutes It was oquipped with & combination of worm gears end a goar
traine & rubber roller wms stbtached directly and had a spsed of
eight and one-half revolutions per minute. A second rubber roller
was placed in surfacs combacts The paper tape wes impelled by friction
between the two surfaces. The locstion of the motor, rubber rollers,

and the tape are illusbrabed in Figure 1.
Summary

 Three problems ere conesidered in this chepter desling with the
construction of & device for metsuring certsin bechniques in type=
writing, Eleotrical contaects for cireults comnecting the typowribter
to the device are illustrated by means of blueprints. %The electro-
magnet iz discussed as & means of moving & stylus on a paper tape.
£ suiteble type of motor is deseribed and its use in pulling the tepe

under rocording pens is shown.

3 Lionel 8. Iarks, Yechenical Bngineers® Hendbook, Fourth Edition
(Tew York: NeGraw-Hill Book Compsuy, Inc., 1941, p. 2018.




CHAPTER IV

GRAPHIC TESTING OF TYPEWRITING

The validity of a graphic test in typewriting cen be established
mathematically, Creen and Jorgensen define validity as being:

A term used to express the degrese to which a measuring
instrument measures the thing it purports to measure. . « R

The mechanical devim reported here uses two constants from which
a third can be establisheds Two standerd measures, time and distance,
are the constants« The third element, which is the length of time an
electrical contact closes a circuit, can be measureds

By experiment it was determined that the tape moved under the
pens at a constant rate of 13+33 millimeters each seconds When the
circuits were closed for a definite length of time, the length of the
variation recorded on the tape could be measured. By comparison it
was determined that the measurement give the same length as this
fornmla: T x R = L. "T" represents the time the circult was closed.
“R" is the rate of movement of the tape, and "L" is the length of
varietion on the recorded line.

The circuit was then closed for ten seconds and the length of
the variation on the recorded line measured. The two constants, time
and rate of movement, were substituted in the formula as follows:

10 x 13433 = 133433
The length of the veriation on the recorded line should have

been and was 133.33 millimeters in lengths.

l. Greene, loc. cite
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The formula was then rewritben to read:
L +#R=T
50 &5 o give the time used in makiug a porbion of onc stroke. For
iliustretion the letber "S" in Pigure 7 was messured and found to be
8 millimoters in length, ALl dimensions were multiplied by three
when the drawings wore made so the letter "8" had an original length
of 2 millimeters, The problem then would bes
2 % 13.33 @ 153 seconds,;

the time used in msking that strokes

The carriage return interval bebtween the "3" and "j% in Figure 7
is 87 millimeters in length, an original length of 29 millimoterse.
The time used would be:

29 # 13.33 w 2,17 seconds,

the time used between the last stroke of one lins and the first
stroke of the next lines

The amount of time the heand is actually on the carriage return
lever is shown by the lines sbove the graphs in Figures 6 and 7, It
serves bo disbtinzuish the operation of the lever from the total time
uged in returning the Earriage md also helps to distinzuish between
the interval made by returaing the earriage and those intervals
between lebber strokes amd wordse

The operation of changing paper would create a long iﬁ%ervéi
betwsen strokes and could be measured by the method discussed in the

preceding parazrephse
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Shifting requires two operations, depressing and releasing the
shift key, and meking the stroke, A stroke is shown by a variation
in the recorded line, Striking and releasing the shift key would
move the second pen marking the period of shift key depression with
2 line over the graph indicating the stroke. Its deviation to the
right or left indicates whether the stroke was being made too soon
or too late for the letter to be exactly on the line of writing.

Punctuation involves a keyboard stroke and its graph is made in
the same marmer as the letters of the keyboard.

All of the graphs in the Figures 6, 7, and 8 of this chapter were
made with the keyboard contact adjusted to allow 2 maximm of over=-
lapping of strokes, or that portion of a stroke that would measure
from a point where two type bars just pass, on in to the platen, and
then back to that pointe. Greater portions of a stroke could be
measured by adjusting the screw shown at "M" in Figure 2,

The finished model met &ll of the requirements listed in Chapter
III with the exception of the fourths A difference in the mechanics
of typewritere of the "standerd™ and "noiseless™ varieties made it
diffioult to get comparable results. Noiseless typewriters could be
adjusted to give umiform results of the type bar action peculiar %o

these machines.
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CHAPTER V

SUMMARY,, CONCLUSIONS AND ERECOMMENDATIONS

The need for more skillful teaching in typswriting and more
adequate testing devices are pointed out in the first chapter. The
purpose, to develop & mechanical test of certain teehniques in type-
writing, is given and various terms pertinent to the study are
defined. Procedures are given for developing a report of the
problems.

The second chapter reviews two classes of literature pertaining
to the studys The first, literature concerned with learming to
typewrite, indicates a need for more adequate testing, The second
part of the chapter reviews the historical literature concermed with
graphic testing in physiology and psychologye

A working model is described in the third chapter end blue
prints are offered showing the circuits and general operating
principles.

Chapter four grephically illustrates, through the medium of blue-
prints, actual tests made with the models The method of establishing
the validity of the tests is described. Requirements listed in
chapter three as & guide in constructing & practical working model
are roviewed and the extent to which they are met is pointed out.

. This chapter offers a summery of the worke In it the uses of
graphic tests are suggested.

The methods of graphic motion study, used in experimental physiology
and psychology, can be applied to the field of typewritinge These

methods make possible the study of certain techniques such as stroking,
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carriage return, shifbing, psper change, and betwesnwstroke intervals
a8 individual parts of tho learning process.

The spparatus used for measuring these technigques is inexpensive
to build snd simple to operate. The results, when it is used in the
elassroom, can be made irmediately available for the lesrner, as well
as the tescher, te studye. The extent of the benefits to be rained
Prom such information is net & part of this s%udy? haweéer, a Inowl=
edge of progress promotes hetber learning, os was pcinte& out in the
roview of literature.

Peoalks of strolking rate cen be meesured end may be of value in
determining the potential typing speed of the studeant. Figurc 8 shows
g shbudent hed achieved eipght key strokes mand one space bar strole in

by

ono second. This gove & gross stroking speed that was nearly twice as
great as he was able to meke on five ninule speed teshs in firsb=yoar
typewritinge

All of the graphic motion studies that have been made so far with
the device were to test ibs operation when used with differeunt typeo—
writers and under varyinpg econditions. Gouclusione can not be made
from these brief case studies. However, certain implications might
be pointed out to be developed in other studles.

Students differed greatly in stroking time, not only in advanced
stages of learning to typewrite, bub in thelr very Tirst losscnse
Could this be one of the elements of prognosis ian typewriting?

Botwoen=strcke intervals decrcased as the leorner asguired greoater
skill, Between~siroke intervals of two students were found %o be

groater then those of other students who had a lower gross speed rete.
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Other students were found who were achieving a nesr maximum over=
lapping of strokes and yet were typing at a lower rate of speed than
the average student in the class,

Time used in returning the carriage was decreased to one half
of the original within a few days after the device was mede svailable
in the classroome Was this the result of insufficient teaching
earlier in the course or a value derived from use of the test?

Between=stroke intervals at the end of words, but before a
punctuation mark, were often longer than those intervals between
letters of a worde Is this due to placement on the keyboard, a change
from the letter sequence of the word, or lack of skill in using these
keys?

Problems that could be investigated by means of graphic testing
in typewriting.

(1) The effect of graphic testing as a factor in reducing time

losses.
(2) The effect of graphic testing as a factor in motivating
learning in typewritinge
(3) The effect of hand size and structure on stroking technique.
(4) The effect of piamo skill training on stroking technique.
(5) Development of seales of attaimment for the several stages
of basioc skill development such as:
a+s Time needed to return the earriage,
be Time needed for each individual stroke,
¢. Time needed for changing paper, and

de Time used in between-stroke intervals.



(6) Development of scales of attaimment showing ths stroking
rate per second for beginmers.

(7) A copperative study of skill development of the left and
right hands in typewriting.

(8) Fand fetigue as a limiting factor in typewriting skill.

(8) The continuity of stroking sequence at the several stages
of gkill development.

=5

(10) A study of time losses after the carriage return.

31
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