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CHAPTER X

TNTRODUCT ION

How can students be given an adequate emount of the corTect tyre
of drill in order to develop socurate stroking control” what type of
drill would be nost effective? Should drill material be specific or
genaral in nature? Is quality or quantity important? Should the student
or toachar selecct the drill copy? These are just a few of the mmaraus
questions that muat be answorod in order to assign the correct type of
typewriting dril) wori

The prinmary objective of a typewriting course is to learn to
salve the mroblams of caxmnicatian encowtered on a personal basis or
in an office eituation, 3pecifically, the goul i3 to give the studemt
the capability to produce accurate cory at an aceeptable rate of speed
which can be utilise? ze an effective cammication tool in accomplishing
the tasks of life,

Teachers, students, and anploycrs agree that accurate stroking
ranks high in typewriting coopetence., In all stages of learning type-
upiting skills the problem of accuracy has been of cencern to business
aivegtors, Typewriting exrerte enphasize the need to corbine spead and
sccuracy in the ultimgtc skill. As lessenberry sayss

Yo teacher of typewriting objects to the develoment of
spead by hie studants, no aatter how enphatis ho may be in the

suport of the goul of scourasy, Similarly, no teacher who
balieves in speed first objects to the achievement of asqurady.



On the comtrary, all of us Lelisve in sieed with accuracy evsn
t.hougY we are divided on how to achieve this corxonly accapted
goal.
duthorities in nethods of teaching typewriting concur that type-
writinz success is largely based on the develoment of eorrect techniques,
One vy to develop correct techniques and, thercby, inprove both speed
and accuracy iz through the use of careful:'y selected drill naterial
intended to act as a catalyst in the develoment of typowriting skdll,
Tsaghers hove always used a varlety of drill matorials as an
aid in assisting stwdents in the develoment ard attzimert of correet
typeaiting tecinmique. A9 in any zrea of learming, it is neceseary for
the teather to use his best judgnent and mowledge in the seleaction of
drills that are most arpropriste to his objective and to his particular
group of students, In order to doternine what type of drill naterial is
most banefiecial, the teachor must investigate & varisty of drill rractices
to see what effeot they might have on the Wtimate attaiment cf type-
writing skill,

Purpose of This Study The jurpose of this study is to detemine if there
is a significant difference in tectniocal performance at the tyrowriter of
two groups of stwdents, one froup assicned prractice drill chosen by the
experimenter acoording to srecific oriterin and thc other group permiitted
to selecet mractice drill naterial gecording to their own interests and
preferences. feamnrenant of abllity is t¢ bve determined on the bLasis of
performance on strafgit-eopny tined writings,

15, o, Leumbarry, Some %bat.able Ismms in the Teaching of

Typewriting," Nations sing “ducation Cuprterd Decber, J.9L3 quoted
by Jene ¥, Clem, "hilos 2 Typowr] (20 ed,

New York: Gregg Publi hins nmnm, :mm-ﬂm Book Conpany, Inc., 1955),
pe 191,



Desifn of the ostwdy This stwly will undertake to deteminoe imown rc@sarch

snd recotmerded rractice with regard to drill assiygment and teehnique
develoment with particw.ar altention to typawriting aecumcy, It will
then underteke Lo sat up an exjerinent in which students will be given
varyinz tasks to parfom in jTrenerinz for speed amxi accuracy neasurenent
in the {om of three-wimite tined writings at different difiliculty levels,
A8 @ result of refurence to kmown research, rcoxxaxied »ractice, and
linited exrorinment:tion with an intermidlate typewriting class, scme
sugzasted classrodm Mactices will be outlined to aid teachers to uide

studente In Lhe develo:ment of correet typewriting technicue,

Velimitotion IFraa Lhe innumeraole variables which pay be studied in
correct teohnicue develomment, this scudy concermed itself rrinarily
with Lhe offeet of drill agsslgpmicnt measured by technical perfomonce

on three-nimuto tined writdngs of averase and highecverage difticulty,
Linited study was conducted, but will not be mentioned, congseming the
value of the tined writing as an obje ctive mesans of detemining technical
pbility at the typewriter as a rasult of naasurenent of speed axd orver
incidence. ko projections are inferred coneerning the direct appliocs~
bility amd trunsfer value of these findinga Lo the solution of the
nroblers of camsunicoticn encountered on a personal basis or in an
office situction. The sanile populaticn invalved was necessarily amall
dus to totel woinletion availa le, time limitation, amd expense. The
iuposed drill cory was selected on the basis of specifie eriteris from a

suphlenentary textbooik,

3 th to be Tested The following ruli hypotheses will be utilized

to detornine simmificance of test results in the experimental mart of



this study.
1. The difference between the treatrment means will be ecual to
ser0 for spexis as measured by technisal perforsance at the typewriter
on three~uinute tined writings of average and higheaverage difficulty,
A significance level of .05 will be required to rejest the null hypothesis.
2, 7The differonce between the treatment neans will be equal to
sero for errors as neasured by teehnical performence at the typewriter on
tineo-nirmte timed writings of aversge and high-average difficulty. 4
significanece leval of .05 will be required to rejest the mull hypothesis.

befinitions of Tgrms

1, A et Teghn : ™An aritimetic procedure for
treating the data for criterion variahlejy it results in a rertition of
the total sum of squered dovistions (of all observations) fran the tean
into the sun of asquares attributable tc the variocus experinental effaocta,
tc the interaction anocng the, end to smpling error; thus it facllitates
tosts of the significance of these exporinantal and interaction effects,®?

2, A pifficulty T Wi t £ tined writing which conslsts
of syllabic intensity of 1.5, a stroke intensity of 5.6, end rercent of
high fresuency words at 75.

3. Cgpy Difficulty Faetors: Copy diffieulty factors refers to the
elenents of the structural characteristics that determine the ease with
vhich nmaterizl can ¢ raproduced on the tynewriter, The three nmajor
determinunts sre gyllabie intensity, stroke intensity, and rercent of

kigh frequency words,

%Certor V. Cood, ed., Ligtionary of dugation (2d ed.} ‘“aew York:
Cregg Mblishing Division, ieCraw-Hill Book Campany, lne., 1959), p. 596.



4. Degrees of Freedont "Any way an elemcnt (such as body, point
or stztistio) may move or change; in ganersl, any aysten will havo as
neny degrecs of freedgn as it contains indepandent variables."

5. Dpill: "(1) 4 teaching teshnique intended to bring about
asutanatic accuracy ard speed of perfornence in any subject, {(2) Re-
petitive mractiee &f fundanental skill for urpoee of instructicn. . b

be D cory : *(1) Repetitive praotice for the mrpose
of elininating errars; (2) (business ed,) Praotice mgterial and pro-
cadures used to halp clininate the nost freauent errors of tyrewriting
students, . "5

7. Drili Time (Drill Feriod)t After allowing time for machine
preperation, the time allowad to sudjects to prastice their assimed or
selected drillis.

8.

the expérimenter foan a euprlenontery taxtbock on the basis of specifie
oriteris and assisned to ome sroup of students rartisipating in the
axperiment,

Those individuals working
on the drill carafully selected by the exierinenter from a surplementory
textbdook secording to speeific ariteria,

10, F-igtig: “The ratio of the larger to the sualler of two
independent estimates of variance; Lho distribution of this ratilo is

wown under the assunintion that both aestinetes of variarnce arise fram




the sane nomaglly <distributed pomlo.t.ion.""

A tined writing
which conslats of a syllatic intensity of 1.6, a stroks intonsity of
5.3, ané g rurcent of high fraguency words of 70.

12, High-Frecuency viords: These words which arpear frecuently

in business correspondence.

aval): "The probability
of obtainini a wvalue nore extrece ther that obtcined solely on tho basis
of spmrling orrer."! It ellows the researcher to make a hypothesis sbout
the interval within which a saaple mcan will lie, Reeaarchers will
generally accept a hkypothesis as belmg correct 1f the probability of it
boing ineorrcet is only five poreert.c

s, Hogp: "A measure of centrel tondency (2) as caronly used,
a2 synonya for aritimetie nean,*?

1S5, leen, /rithmetig: "A measurc of centrel tendensy vhich is
obtained by dividing the sun of the nmcasures, observstions, nagnitudes,
itaas or scores In a statistical serios, divided by their mumber, or
frequencys often shortaned tz mean. u10

16 lgan Scuare: “The term nean anuare is used to indicste
estinates of veriance in the ananlysis-of-varfance toe!miqno."n Synoenyn

for variasroe,

Tmid., » 12A.

8rreenan 7. deay, 1 F 2
Califoruia: irooks/Cole :ublishing Company, 1965), v« 159.

9Good, Uictionary of iducgtion, p. 33€.
J'OIIJ;Q., re 160,
Unide, . A3,




17. Iull | hegis: *(1) The hypothesis that two or nmore
treatoents are equally effective (2) The hypothesis that correaponding
mroncters of twe or more pomulatione are ¢;aq\au1).'.’12

18, Stroke Intensity: The average rembser of strokes per word
or word length in typrewriting copy,

19, Ztudentecclocted Ordlls "ril! sclected by one rroup of
students rerticipating in the experinoent on the bzasis of perscpl rre-
ference =nd interest,

20. Student-Scledted Drill Croup: These individuals working
on drills of thair own selection on the basis of personpl rreference
end interest,

21, Zubleck (Z): Sudbject singular form for those participating
in the expurinent,

22. Sub g (S8): Subjects plural form for Lhose participating
in the experiment.

3. Zun of Scugres: The suz of the squared deviation saores of
tho mpie.u

24, Syllable Intengity: The aversge mumber of syllsbes per
word in the tined writing oony. -

25, Threowiinute Timed Weitingt Timed writings throe nimites

in lensth used to neasure student jerformance,




X%+ Tined wWriting: "Typowriting of strelsht copy or other material
for a dofinite noriod of tine to deteraino typesriting spoed,l

e Yarignce: "/ ueassure of veriability equal to Lhe square of
the stondard deviationr; tho arithnetic negh aof vhe ecquares of the deviation
fra the mean, Lo Symomyn for mean square.

e Y= . fetweern Croup: In anclysis—-of- ance, o
28, JYordareg, fctween Croup: "In anclyslis-cfevariance, ithe

estineto of varlorce that is bused on differcnces botween (or asong) the

neans of the several gronts invelved; conmonly mumerator of the F ratio. w16
29. Yariance, ‘dthin G : "In analysis-of-variance, the

cetincte of vorionce that is based on variations within cach of several

groups involved; slnost inverigbly the donaminator of the F ratic. "7

Thae first chapter >f this study consists of sn introduetion,
murpose of this study, design of the atudy, and delinitations, :2lso
ircluded is a definition of the terms relevant to this investigation,

Chapter two presents a review of the literature neceseary to the
develomant of this study. iresented first is a review of ocurrext liters-
ture in the arec of accuracy develoment with tarticuler anphasis on the
achicvenent =1 tho proper sense of tining. This is tollowed by a section
2 the effeots on exill leaming of drill usege and repetitive practice
ax! g section briefly discussing the naceasity of contreliins copy
difficulty factors to obtain a reliable nocesure of typewriting skill

develoment,

Y300d, Dictionary of Bamcation, p. 610,
‘L5M. » F. 5%.

16159,

17&&_



The third charter consists of ¢ desecrijtion of the conduct of
the study., Included zare a discussion of group selaction, Arill selection
and the procodurc thot s followed, ' detailed aescrintion of the pilot
study, the revisiori, ad the revised =tudy 1s 2180 inclwixl,

Churter four oresamts the findings of the rovieod errverinont and
an anclysiz of 'he date.

The final charter presonts o surery of the Pindinge, conclusions,

ad recamnendstions,



CHAPTYY XX
RabLAT D LITHRATURZS

The rrinary congern of this mmper is the develomant of correct
trrewriting techniocue through the use of cerefully sclected dril! naterial
to halp students improve their rerfomance at the tyrewriter, In order
to develop a well-plunned, logicz) scouence of drill meterial, it was
necessary (o determine the nature of mown rescarch findings and other
literature relcsted specificnlly to accuracy deoveloment, Therefcre,
the first sectiom of this cherter wil! discuss accuracy develorment,

Tho second section will discuss drill usage and rapetitive rractice,

The third section will bricefly presont copy difficulty factors to provide
inai-ht into the selection of the timed writing materizl acoording to
rre-deterninod diffioulty levels,

Tyventiting agcuracy has long been of concern to business
aducators and the subject cf considerodblec research. The age alone of
some of the previous rescarsi: makes it obsolaete and most evidence
rregented by current writcrs indicate: that rmeh af it is not curremtly
considered valid.1® The litersturc citad in this reoer is related
neeificadly to Lhe develeimant and lomie 2f thir otudy an? ie confined
~articularly to what is currently considered to be valid in classroon

instruction to aid students in developing a [roper sense of timing,

1Bparves Rahe, "Review of Resasred in Tyrewriting, A Classifieation
amd Sumngry of Studies Completed irior to 1949," (Doctoral dissertation,
Indiana Oniver=ity, Plooninston, Indians, 1950),



Jgcuracy Neveloment

Typists are inconsistent in the mmber of errcrs they aake,
Frrors fluctuate fram naent to nonent, day to day, and fran one =ftuation
to the next., Studies have been eonducted to dctermine ways in which the
classroct teacher can develop tyrewriting accurszcy on the rart of his
students, lany of thesc studles attempt to prescerite a penacea for the
develoment of correct typewriting techniques in order to achieve the
witinete goal of accurate copy produced at an accaptable rate of speed,
Yumercus error count and error desoription studies have bveem
ccnduttei.lq doaae of these use the typeseript for evalustion uricses
while others evaluate fron the standveint of memtal, notcr, or rhysio-
logical ;rogesses which sause the error. Largely, as a result of these
studics, the nost praminent t.ypés of errors mentioned in tyvewriting
literature are substituticn, amission, dominance, transposition, =nd
anticipation, West believes all errors can be grouped into thres najor
categorius=econcentration and attentiom, cony-getting hadits, and manmip-
ulation and technicue habits, These errcrs appaar to be a mixture of
vrodust snd 1TOCess,
Srrors appear to be a function of a variety of emotional
congiderations. i'‘ear of ngking crrors cause errore; ennqyance
at having oatde an error rmroduces new srrors! personal worries

about netters having nothing to do with the learning affect
acouracy also . . « .Y

191b44.

Harvee i.ahlic, %FW (ow York:s NcGraw-Hill
Book Cazpany, Ine.,

Leonard J, Vest, mm_xgn’__'!nmi_m_um (Kow York:
fitron Publishing Corporation, 1969),

z)!mrd J. w-z,
meont lﬂ. 128 400 (lackland Air Porce Base, Taxa,s:
end Training Research Center, 19557) pe 35.

hir Force 1 Fersonnel




There i3 merit in investigating vhat les been atiempted in the
past ant heen proven to be ineffective in accurcey develoiment so that
one reccnizes the pitfells anc avolds them, Jicsecchers have evaluated
errors and heve vointed out a mmber of tecehniques believid to he usteless
in accurncy develomment. The fo.lowing technigues hove beer showr by
rescarch to be tased on risconceptions: thet rhythric mttems should
be metronamical; that there is a tendency for individucie to make
particular kinde of crrors; end that there is trensfer from remecial
naterial to rczular mteriul.a The practicez wnd ;rocedures li-tod
below sux-arize those that have becn proven inefiective:

1. Technical drills ocontaining nonsunse sequcnoes of letterse
aither for preventative or ranedisl murposces.

2. Repetitious practice om the marticular words nisty od-—even
in thoir thrase cor linc setting,

3. awror analysis charts ofteclinique clieck eheots.

4, Rhythn drilis, typing to musisc, or sny othcr etroke-by-stroke
pacing teshnique involving equd interstroke time intervals,

5« Concentration drills cujlcoying unusuai or forci@n words or
Junblos of lettars.

6. VUsa oi 'periect' copy as a gcal and ropetition for the sake
of perfeot copy,

7. Stringomt standards of accuraoy eerly in training,22
The aorsensus seans to be that acrurute tyrewriting rmraely irnvolves
a #inrle letter or an isalatad ward so that repstiticus practice on a
single letter or an isalatod word hes no measuremble banefit.>> Any drill

2 Laonard J. we8t, necomendations For iyovewritin: gining, Develop-
rnent Report APTTRC-TR=57-68, ASTIA r‘ocunont No. 399 Iaukl,and Alr Porce
iase, Texass Air Force :orsovmel and Trzining Research Contar, 1957), p. 8.

2 g0nard J. wost, "Ioplications of Toscarch for Veaching Typewriting,”
walta umilm Research Pulletin No, 2 (1%2) Pe. 13,

23‘f‘wt. Recompendztions, pp, 31-32.
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or pacing technique based on the prenise that typewriting should Yve at
an even tempo 2180 has no dmonstreble nerit .2

Mter detemining that these appronches and procodures have been
proven ineffective, th: classroxm teacher ahould elinminnte these procedures
from his rractice end attenpt to ascertain ‘het 2it prove to be of
value, Logically, there is little hope for devcloping remedial naterial
for the cure of typewriting error until the besic source of the error can
be identified. Yet, error anslysis charts end mamy other nechanical and
dovised ceans have proven inaffective.

Proper tiaing does seem to be an important festor in the development,
of dboth typewziting speed end accurnsy. The sieed at which wvarious sequsnces
of mction are zade deponds on the difficulty of the notion, “The secret
of speed i3 Lo cvend L0 the utmost pPossible limit the easy eequences of
noticas. The searet of securacy is tu <now when to crowd the stroking
and when to slow dewn for more diffiewlt mctions.#29 So proper timing
has aa effest om both ereed and aseuraey. deoumdutlopthcm
of when to specd up and vhen to glow down? Thare is no one rarticular
nethod of developing this sonse of timing. This will differ -J.'m'tndiﬂdnal
to individual . . . "depending on the egse of fingering the particular
sequence, on the learmar's fsauhrity with the perticular sequence, and
on subtle diffcrences anong the learners t.tu::mel\laa.."z6 Anything ﬂ\ich
aids the learner to find the fatc at which he caen sense t.h; denands of the

copy would yprove beneflciel,

Alid.
25vest, agview of Jeseprch, re 31
2%yest, Rovomaniationsa, p. 9.
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Ay aciivity whiek aids th: leatver to fiad Yis praper sense of

tiaing would have a beneficial effect., Research has imdicated that the

following meterials and procedures might be helpful im accuracy develop-

ment because they aid the individual i{r developing a proper femse of

timing:

t

1. Jue possible techniqie particularly applicable to errors
vhich appear to bs the result of extremely jerky typimg or of bad
copy reading habits . . . is to have the typist spell each letter
in the copy as he stynkes the key , . .

2. o+ second poseibility for materials which can be used on a
mess basis to prevent errora is practice om regular word and sentence
copy specifically coustructed to contain the wost frequemtly sub-
stituted let ~~7 ., . . The use of such materiil >a a regular basis
by all learners was fouad to result in appreciably better error
scores than those of a group not using such material . . . The
superiority of the special materials group could have arisen from
their use of real word and suntence copy imstead o€ aonsense
meter -“'1 ., ., .

3. A third accuracy-development teechmique foend to be
excelleat when evaluated experimentally is the use of tna tacnisto-
scope to flash on a screen for very brief imtervels emall acetiovms
of the copy . . .

4. Allied to t. : hypothesis that proper timing is the heart
of accurate typing, avd clearly the most promisimg prosedure of
all, is the use of any techunique which aids the learmer to gruce
his strokimg at a kmown rate alightly below his top rate . . . 27

Keeping the above materials and procedures im mimd, the classrooa

“er must seleet a plam of attack whiech will previde that practice

materials vhieh will best help hie stu‘eamts im developimg their proper

stroking rates., If the teacher decidees, as many tea-hers do, that the

drill period i{s the proper place in the eclassrooe for timiag development,

be must then kmow what type of drill work will best aid his studeats.

27vest, Review of Research, pp. 33-34,
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Drill Usage sad Repetitive Practice
The poimt should be re-emphasized that there is mo ome particular

method of achieving a semse of vhea to speed up aand whea to slow dowm.
Ome possible purpose of repetitive practiee or drill is to fiad a particular
timing patterm which results im the best possible patterm. The iadividusl
sesreking for the proper patteram, sot tryimg simply to type with few
errore, is the msjor purpose of repetitive pru'.l::leo.za Drill should be
usad with the umderstesdiag of what it is supposed to do im the develop-
meat of skill. The primeiples of learmiag ee applied to typewritiag
should be the basis for all drill use emd repetitioa.

One lesarms by doimg. Whea autmmsatic actiom is required, drill
is helpful because it provides repetitiom umtil s hebit is forwed or a
response is automatised without comtimuous effort. This habit that the
learner attempts to form is ome of stremgthening his association between
sesing the letter aad miking the correst respomse. Im typewritiag,
practice streagthems assveiatioms but does aoct speed the fimger motiome.
Tremsfer would, however, oecur ia the letter sequesces that are the same
ia differeat teaks. West, therefore, recommends practice with exteusive
utorul.29 Preetise 1o s wazme of operation for reiaforeemesat asad
eontiguity. Amy prastice that imeorporates reiaforcemsat sad coatiguity
will result i{im lesrnimg. Tramsfer should also be of major importasese.
Task A should have elements in common with Tesk B. The closer Task A
is to Task B the greater the tramsfer. Therafore, pfactice material
should contaia many sequences imstead of oaly a few aad should be over a

broad range of materiale from simple to ecomplex.

291p1d., p. 31.

29vest, Review of Researsh, p. 20.



dest warns ageinat cumcessive repstitious practice on snall amounts
of materiale. He gtates that excessive repetition results in the accumla~
tion of inhibitions, causcs increasos in errors, fixes undesirable responses,
and causes fatigue.’C The interest festor should also be taken into
considoration., Students tend to lose interest whew precticinga sall
abount of materisl over a long period of tine, Studemts cust be actively
interested in order to gain mexime benefit; Repetitious practice om a
anall anoant of naterial can load to passive interest and less learming.
Lessonberry feals that the following factors do not vary greatly
between individuals and should be considered in the selectioa of drill
work:
1. The learner must Inow the goel toward which he is workdng,
2. The learner rust understand the purpose of each practice
project and the expected outcomes of the use of a particular
practice progedure, This neand that he just nt only kmow hoy
he should ractice, dut elso hy.

3. The learner mmest like to work, “BEnjoyatlc learmning ie
essentiel to efficient learming,”

4, Tnowledzc of progreses is essontiol to the develoment of
skill,

5. Repetitive practice is essartial to the develommsit of
okil?,

6. Prectice nakia rerfect only if there is a defint% ¢ drive
towvard perfection.

Beamont feels the selection of materinsl shou'd take faals inte
oconsideration end invalves the followving threoe factars:

1., The student must see the gozl es both attractive amd

Nsicet, Inplications, p. 5.
"v Do mm, " ho mgm Xind ?r Mractice to Msvalop Typing
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important, and Che special drill as am effective means of
schieving it . . .

2. The student wust give to the techniques involved the

degree of attention required to dring the greetest ultimate
80.1 attaimment . . . .

3. The atudest should be {mvolved im procedures which
cause his efforts to be most prodective . . . drill procedures
ueed should kold emcugh interast to bring about continued
intemsity of studeamt effort . . . Ir addition, each procedure
should provide for a sufficient eunber of similar attempts
to bring a degree of improvememt of refinement of effort before
the procedure or gosl is chamged. The procedure should slso
provide opportumity for the studemt to evaluate his achievement,
to focua om means of improvemest, sad t !r to retry uatil sowme
definite degree sof success is attaimed.

After the selectioe of the drill saterisl, the teacher must
guide the pupile e0 that the drill activity is conducted in as meaningful

s asumer as posaible. Russon sad Vsmous offer thess suaggestioss to

aaks the drill as mesuningful eas poasible:

1. The student sust use good form in typimg the drills.

2. The purpose of each drill should be made clasar to the
etudeate. Without meamimgful prectice, there is 30 improvemernt.

3. The practice work of the studeats muet be motivated.

4. Practice perinds muet be well apaced. A drill plan is
needed.

5. The dxudgery of drill work sust de elimfssted.
6. The drill work of the studeat should be imdividuslized.
7. The drillse should be selected to mstch student needs and

levels of imstruetioa . . . Whem drills mateh studemt ability snd
neede, the moet rapid progrese will be made.33

3210 R. Beaumont, 'The Use of Special Drills in Developinmg Mﬁ:ry ’

ing Skil
hc odit v (south-Western Monographs im Business sad Ecomom

i.oz, do. 117.0 Cincimnati, Ohio: So‘: -Western Publiahiu Company, 192,)
P

33)111em B. Bussom and S, J. Wamous, Philosophy and Psyechology of
{ iting (Cimcimmati, Ohio: South-Westerm Publishing Company,

L L]



Lessenbarry also suggested the following ideas conocerming drilis
and drill usage:

Drill coopletod without attention to its use or purpose texds
to be wasteful . ., . «+ This principle sugzests that the drill
mst represont a neaningful situation . . . vhen the dd 11 1s
nade nmeaninzful through proper nmotivation . ., . it unquestionahly
faproves typing power o . .

There is no particular merit in doing 3o cany lines of a drill
either with or without errors . . .

The completed drill is of little inmportance; the gkgn:lﬂcant
thing 1s what takes nlace as the drill iwork 18 done,

futhorities concur that typowariting practice rmust be 20al oriented
and the student tust thorouszhly uncerstand these ©oals and believe that
they arc roalistic and attainable, Proctice must be regulsr gnd frequent,
ard the student must be Highly notivated to keep his interest high. The
student, tust 2180 be able ¢o sec improvenent in his skill which he can
attribute to his affort on drill work and ropetitive mractice,

To achieve the best results, the teachur oust mow the gonls to
be acoulred, the student grour to be taught, and the mractice that will
provide aaxinum learmins, The purpeses, materials, and :rooedures nmuct
be eaabined for the greatcst possible achievanunt, Aifter coneidering the
foregoing materisl, it is eovident thet drill material must be sclected

with great care and be bascd on the psychalogical princiiles of skill

develoment in order to have = positive effect,

In order to evaluate perfarmance accurotely, one cmst have a

stardard neasurs, "The essence of any nassurament 1s the establishmant

3p,). Lossanderry, “Besie Primmiplee of Drill in Typowriting,"

Tegching Typywriting (South-western iianogrerh, ¥o. 71.
Cineinnati, Uhiot SoutheWesterm iublishing Canpeny, 1949) pe 7.
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of s stamdard 'yardstick' vhich msy be used as a basis for cosparisos aad
Judgnant, Meaasurement requires the adoptiom of a uniform system, device,
or imstrument which will provide conmsisteat, accurate, and comparsble
results."33 Copy difficulty has beem provem to have a definite effect
on typewriting perforwance as measured by administrstion of timed writiags.
Copy difficulty refers to the elements of tha structural charsc-
teristics that determine the ease vith which materisal cem de reproduced on
the typewriter. Rescarch has indicated that the three major determiaants
of copy difficulty are syllsbic imtemsity, stroke imntensity, aad high-
frequency mdl.a‘
Research has beea comducted to determine the effect of syllsbic
iatensity, stroke iatemsity, and high-frequeancy words om typewriting
performance. Robinmson makes this statemeat im his study:

. +» « the consensus seems to iadicate that imcideace of high-
frequency words, stroke intenmsity (aversge word lemgth), amd
syllabic intensity (averags mmber of ayllables per word) aras
factors of copy difficulty thst affect typewriting speed sig-
nificently but do not sigmificantly sffect typewritimg sccuracy.3’
Since all thres factors affect copy difficulty amd simce coamtrol-

ling one of them does mot comtrol the other two, it appeers that im order
toc have a reliable measura of copy difficulty sll three factors have to
be comtrolled.

Therefore, when using strasight-copy timad writings as a measurimg

device of typevriting ability, copy difficulty must be kept umiform im

35!4» R. Beaumoat, ''Copy Cousts,” The Balaace Sheet LI, (March, 1970)
Pe 292,

3‘Jerry W. Robinson, "Matchimg Copy Structure to Practice Purpose in
Typeeriting,” Fractices amd Preferemces im Teaching Typewritimg, Jerry W.
Robisson, editor (Soutb—ﬁuotm Momogrsphs im Business and Zcomowic Rduca-
:i.o;x Ro. 117. Ciscipmati, Ohio: South-Westarm Publishiag Cowpany, 1967)
P

I7m4d., p. S5.



order to obtain consistent, accur:ie, and s ypuraniv results,

Surnary

Acowate typewriting 1s contingent on the individugl typist
doveloping his rwoper sense of timing==that is, when to specd up and when
to slow down, Argthing that aids the learner in finding the rate at which
he senges the denands of the cory is beneficial,

Teaahers are decaning dependent on drill material to aid students
in the dovalomert and attzirmont of typewriting skill, Typewriting drill
and repetitivae pfnotioo should bec used with an understanding of the manner
in which it effests tochnique develomment and refinement. The pychological
rrinciples of reinforcecont and contiguity es well as nmotivetion and in~
terest rmust be applied in a aanner which produces the nost favorable results,
Drille mnst be selested on the basie of eritaria selected by the teacher
88 a result of resesreh on the nart of tusiness educators, The drill
antariz)l and spetifis goals mast then be explainad to the tyrewriting etutemt
in g mamer wirieh is Banningful and motivates him to work diligently toward
the desired goal, Pinally, the student must be able to recognize definite
progress which he eanr attribute to the drill procedure that caused him to
realize his oper sense of tining,

In order to determine if a studant's perfornance is consistent and
in order to detemine Af a student is naking progress, it is mundaitory to
nsasure performapee in a wniforn consistent mammer. Since research ine
dicates thaot copy difficulty factors affaect t:mewriting speed but not
typeriting error inesidence, it i3 necossary to control copy difficulty
leval to obtain a reliablc neamuwment of tho student's ability,



CRAPFTER III

DESIGN OF TRR STUDY

Purpose of the Study The perpose of this study was to determise whether

experimenter-assigmsd drills or studemt-selected drills produce a sig-
aificant differemse ss measured by performamce om timed writinmgse. It was
propesed that there would not be a sigaificant differemce. If sigaificanmt
difference were fousd, it would be of value to guide studeats to greater

development of their poteatialoc as typists.

Selection of the Subjects Studemts iavolved im the pilot experiment were

enrolled im am advamced typewritiag class eomducted at Easstsra Illimois
University during Wiater Quarter 1968-69. Studeats involved im the revised
axperimsnt were enrolled ia am intermediate typewritiag class at Eastera

Illisois University durimg 3primg Quarter 1970.

Data to be Collected The data mseded was the grose words per miaute amd

error imcidemee on three~ and five-mimute timed writimgs of average aamd

high-average difficulty.

Data Analysis The data was subjected to emalysis-of-variamee techmique

im order to detarmine if the differemce betwess the treatuweat meams

sTe sigaificantly greater tham sero.

Criteria for Experimemter-Assigmed Drill Material The drill =material
which wvas Usposed by the experimeater was selected from the supplamsstary

textbook. All the matarial was seatamce and paragraph eopy. There was



no repetition of cop and no naterial concemtrating on a varticul.r
lebtier or seruencs, The material contained no nonscnfe eory or foreign
words, There was such a larze cuantity of drill material assimmed that
no subjeot wes zble to caxplete the anount of nateorial aseisned. The
exrorinenter-assaignod drill group profArsssod through the suppienentary
textbook working on copy uwiich net the above qualificatioms.

PIIOT UXPURDENT

A pllot experiment wns designcd end emecuted in order to establish
a conorete foundation for the revised exteriment., The pilot study served
the purpose ¢f eliminating same prelininary questions psrtaining to the
sise of population, the level of skill develoment, the length of the
drill period, the length of the timed writings, and the selection of

the drill ecly.

; t 3 A vrelininary investisntion was conducted to
lay the foundation for the revised experinent. The nrilot study wus
designed in order to answer the followinz questionss
1. Do individually assigned typewriting drills based on
arrors in straight-copy five-aimite tined writings have on
effeat on error incidence in material of average and high-
average difficulty?

2. lHow is typewriting speed affectal by avrrare ad high-
average diffieulty copy”?

3. How is error incidence affected by average and highe
average difficulty cony?

Le Is thore a tatterm or relationship between speed and

error incidence th:t will indicate if an inorease in speed will
be necanpanied by en incresse or decrecase in errors?

The subjects (Ss) in the pilot experinent were students in an
advanoed typewriting class (Business Tducation 210) at Fastern Illinois
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University. “cabers i the clcoss were all college studontse The class
met for $£'ifty minutes dally Tuesday through friday, Twenty-two Ss
rarticipoted in the exporinent; twenty of these Ss campleted the
experinent,

Business Zduestion 210 provides en opportunity for remedisl and
advanced training in speed and accuracy develomont on stralsht copy
mroduetion work. The textbook used was Collegme Typewriting, Sceventh
BEdition, louth-i‘estern iublishingz Campany, and the workbock that accan-
panied the tcxt, T n: for A » Fifth Zdition, The H. !« Towe
Co., vme u2sd 53 a supilanontary text. The ccurse inoluded six units
censisting of thirty-eizht lezsone. The final grade was hgsed thirty
par cont on ztraight copy speed, accuracy, ad technicues ed seventy
per gent on produetion work, At the smd ¢f the guartor, studeats were
requircd to t¥re at a ninimm speed of forty net words a nminute with
five errars or less on five vinute-tined writings of atralght co.y
naterial for a rassing grede, Tests were given at the end of each of
the eix sections to indicate rrogress, The speed standards basesd oOn
net words a mirte were increased at the end of eaeh sestion for each
letter frade. The final test wna given over a period of soveral days
in order to detomine abllity to verform consistently at a given specd
for straisht comy and produstion work,

In the explanation of the pllot experiment, the Ss were told
they would be working daily on individually sssigned drills in crder to
try to Laprove their tyrewriting aecuracy rute. The procedure wvould be
to tzke two five-irmite timed writings weekly on Friday, Zach S's timed
writings would de enalyzed and the S would be assigned drill material to

begin the followiag Tuesdey znd continuae until Friday.
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on vhe initlel Tuesday of the pilot oxioriment, the 38 werc
glvern two five-tinute timed wrltings., The difficulty of the copy used
was determined on thc basis of syllabic intensity, sircke intenaity,
and sigh-frequenocy verds, The first vimed writing wes of highewverage
Aitficurty (1.6-5.5-70) and Vhe second of averas: difficudty (1.5-5.6-75).
The S8 were not. given ang infoermation comcerving the difficulty of the
naterizl. They vere instrmetoed to type at - controlled lovel, 58 took
the first tined writing, proofrend the copy, tcck the second timod
writing, 2nd proofresd, A mapere vrere handed in resardless of the
results,

Audembs in the pllot study were then divided into two srcups
by rondan seleetion. “ne group wus to work on cxporimenter-assigned
drilis tesed on slaple wnalysls of errors on the cspy and the secord
wag to vwork on assimnad drilils based on eriteria esteblished ty the
cxperinent er,

In the pilot study, the parere were proafread and the gross words
a ninute and the nwabzr of errors were recorded, An attecpt we then
nede to analysme the errors for one grour, Tach 3 of that group wos
assimmed drill materiel for the Pcllowing week, The 4rill saterinl
fer beth sroups cane from chne of two ty owriting 4rill books and cone-
cisted of cither sentences or raracraths or toth, The length of the
drill work varied from eizh: to elghty lines, Ss typed on thehr assigned
drills for two ninutes dzily on Wednesday through Fridey of the first
wreek,

On eash Fridoy and upon empletion of the drills, the Ss in the
rilot study —ere given twwo different timed writings--one average «nd one

Figh-average in difficulty in that crder, The drii! sheect for tha week
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was turncd in vith the tinmings, The procedure remained bhasiealivw the
serme throughout the exveriment, The Ss drilled Tuesday through Priday
ard then tosk the timed writings pfter drild time on Priday. Prilling
tine ws Increazcd, by one rinute weekly, te threw, feur, and five
ndnutes, On the Tueslcy followdng the eompleticn of the four weecks of
the experiaent, the Se were given the two origingd. flve—winute timed
writings.

The results of Lhe rilot exrerinent tonded to indicote the
following:

1. Typewriting cspeed appecrs in no=t cases to inereaso or

rewnin the sane with the deercase in the difficulty of

the OOW.

2. The incidenmce of typewriting errors ot the twe levels of
difficulty did not appear teo be consistent.

3. i) usaze in scce cases appeared to reduce error incidences,
This is -articularly true. in ocafes in which individurls had
particulariy high error incidemge, liowevor, there wua mo
consistent patterm,

L, There zricars to be no rslationship botween tyvewriting spead
and accuracy.

i1t appears that the only stateaent thet can be ocade as a result
of the pilot exporiment is thal the individually-:ssigned drille did benefit
those who were making axcessive erroras however, those individusls with
naninzl crror rateé did not benefit from the individually-assigned drills
due to the tendency for errors to be chance. Therefore, drills of a
general nature over a variety of material would rrobably be nore beneficial
in alding the student to develop his proper cense of tinming.

ReVISED TXTERDNT

On the basis of the rilot study, it was dotsrmined that the size

of the pomlation, the roecdures, and the desisn of the study did not
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produce adequate informatiomn; aad they needed to be modified. A revised
experiment was designed im order to amawer the following questions:

1. 1s there a significant differeace based om the speed
perfornance of the Experimenter-Assigned Drill Group and
the Student-Selected Dri!'l Group as measured by straight-
copy three-minute timed writings of average and high-
sverage difficulty?

2, s there a significant differenmce in error iscidemce of
the Experimenter-Assigned Drill Group and the Student-
Selected Drill Group as messured by straight-eovy three-
minute ticed writings of average snd high-average
difficulty?

Frocedures to Remain the Same It was decided to revise the experiment
but to allow the following procedures to remain the aame:
1. The Experimenter-Assigned Drill Group was to experience a
lerge quamtity of drill materiel mome of which could be
completed in the allowed drill time.

2. Drill material was again to consist of sentence aad paragraph
QoPYO

3. Timed writiag materisl would agaim be of sversge and high-
average difficulty in order to have consistent results.

Procedures Revised The followimg procedures were revised im order to

obtain more valid results:

1. The length of the timed writiags was ehemged from five to
three minutes because three-minute timed writings hawve
been proveam to be as effective ss five-minute timed writimge
in measurement of abllity. Also, less time is required in
measuring amd evaluatiag resulta.

2. in intermediste elass wes used inatead of en advanced class
because the intermediate class had greater possib»ilities
for improvemest,

3. The dzill period was changed to five mimutes daily for
congistency and because there did not appear to be any
differemce resulting fiom varying drill time im the pilot
experiinent,

4. No error analysis would be used.

5. Tme group of students would se working on drills which
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they selested for thamselves escordiag to their owa in-
teTests and prefereamces.

6. Midpoint ia the experimest and after the complatiom of a
week's timings with three errors or less, subjests were
instructed to comceamtrate om rapid strokisg.

The subjects ia the revised experiment were studeats im am
interwediate typewriting class (Business Educatiom 112) at Rastera
Illimois University. The 8s were all college studemcs. Ths slash met
for 2ifty wmisutes ca Momdsy, Tussday, Wednesday, emd Friday. It wes
degided to use this elass ia this experimeat because the Ss were still
at a level of skill development where the possibilicy of imsresses ia
speed wuld be grester tham at other levels of class work, Thirty $s
participated ia the experimeat; all of theece 8o completed the experimeat.

Business Rdusatiom 112 provides am opportumity for seatimesation
of speed and sseursey development om straight copy material with emphesis
om produtu. of bdusiness commmnigation. The text used wes College
Iypewriting, Sevemth Editiocm, Bowth-Western Publishing Company, amd the
workbook which accampmnied the text, Typimg Ior Aseurscy, Fifth Editica,
The M. M, Rowe Co., was used as a2 supplemsmtary text. The course
fasluded six umits comsistimg of thirty-eight lessoms. The final grade
was based fifty per ceat oa productioa work esd fifty per ceat om
straight copy spead, eaceuracy, aad teshmigquas. At the aad of tha
quarter, studaats ware required to type a mimimmm speed of thirty-five
gxoes worde a miaste with five errore or less ea five-mimute timed
writings of straight-copy msterial for a passiag grade. Tests were
givea at the end of each of the six sectiocas to imdicate pregress. The
speed st:andard based om gross words a misute were increased at the end
of each ssstioa for each latter grade. The fimal test wes givea over
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a period of several dsys i{m order to determime ability to perform
consisteatly at a givea spsed for straight copy amd productioa work.

To iasitiate the experiment two three-mimute timed writimge
were givea. Ome timed writimg was of average difficulty (1.5-5.6-75)
and the other wes of high-average difficulty (1.6-5.8-70). The difficulty
of the copy used wees determined om tha basis of syllabic imtemsity,
stroke intemsity, and high-frequemcy words. The Se were givem a copy
of the msterial with the imstructions for the lemgth of lime sad were
asked to type the copy lime for lime om their papers as it appeared om
the copy from which they were typiamg. The Ss were imstructed to type
at a coatrol level. 88 took the first timed writiag, proofread their
copy, prepared for the secomnd timimg, took it, amd sgaim proofread. All
pepers ware haaded im ragardless of results. The papers were then proof-
read aad the gross worde per minute and the mumber of errors were recorded.
Ro attespt wes made to anslyze Che eorrors.

The 33 were then divided {mto two groups by ramdom selectiom. uslf
of the Ss were toc wvork oa drills imposed by the experimeater and the other
half on self-selected drills. The experimenter-assigned drills were
selected on the basis of research fiadings emumerated earlier ia this
paper. The Studemt-Selected Drill Group worked o drills they selected
ageordiag to their owa imterests aad preferesces.

The timad writings were retursed to the Sa. Each S was thea
sasigned to em Experimemter-Assigmed Drill Group or a Studemt-Selected
Drill Group, Those Ss workismg om assigned drills were givea s list of
specific pages with referemce to specific exercissa. These Ss were
imetructed to type each item omce aad procaed to the mext. The table of

contemts, drill charts, sad index were explaimed to those studeats wko



were selecting theiv ¢wn drill. Those S8 selecting their own drille
were to loock ¢t their tined writings and select those drills they felt
would be most beneficizl to them, These Ss were given no additional
directions concerning the number of repetitions or the number of drills.

The 3s were then given saie instructions on the procedw es they
would be following. They vere to drill for five nminutes daily at the
beginning of the class on either their assigned or selected drill
naterial. ‘veekly, on Friday, they were to take two three-mimute tined
writings with enough time allowed between timed writings to proofread
and prepare for the next timing, The S8 were told that their timinge
would be evaluated on the basis of the mumber of errors end gress words
a nimuite. The errors were deternined on the basis of the Internetional
Typing Rules, Ss were to Keep a faolder with all their drill naterial
and tined writings as well a2s a cover sheet which contained the nimber
of the tined writing, the gross words a minute, and the mmber of errors.
After a student had comrleted several tinmed writings with three errors
or less, he was instructed to concentrate on his speed in his drill work
the folloving week. At the conclusion of the experiment, each S sub-
nitted a completed folder.

An analysis of the findings is presented in the chapters that
follow. Chapter IV presents the statistical and graphic information

ard Chapter V vresents the surmary and conclusions,



CHMAPTER IV
PRRSENTATION AND AMALYSIS OF FINDINGS

The results of the statistical analysis and discussion of the
findings are presented in this chapter. Analyeis-of-varisnce technique
vas used as the principle statieticai tool in the examination of collected
data, A summary of the findings is presented in tebulated forn.

Tsbles are presented to show ths general outcomes as measured by
straight-copy timed writings and the specific results of the two groups
of subjects for speed and error incidence at the various difficulty
levels, Two enalysis of variance charts will be presented--one for
typevwriting speed and one for typewriting error incidence.

This chapter is divided into three major sections: The pre-
sentation of the rsw data, the analysis of variance for speed, and the

analysis of varisnce for error incidence.

PRESENTATION OF RAW DATA

Typewriting Speed

Table I presents the gross number of words typed by each student
in the Experimenter-Assigned Drill Group on esch timed writing in the
series of three-minute timed writings.

Table 1 msy be read {n the following manner, There were eighteen
timed writings. These timed writings were givem in slternating order; that

is, average aad high~average one time, then high-average and average the next.



30A

TiBLE 1
SCPIRIUHTCR=ASS IGRED (SILL CRODP

Three-imute Tined Writings of Averssv arnd Righ-verage Difficulity
Typewriting Speed in Troee iiards Per "inute

STUBT 1A 2HL 3FA LA SA 66 7UA 84 94 10H: N KA 24 134 LLHL 15BN 264 17 A 18 HA

1 L6 LS M LT LS B 4B 49 L6 uh Lb 55 L3 AE %3 52 52 49
2 L8 Lh A5 A5 W3 LA 45 K9 AL W2 39 &, 37 & hb Ly 45 KO
3 63 57 6 59 61 €1 57 61 62 €l 60 66 59 63 63 69 64 6h
L L7 W &% L2 38 k2 39 M 4 42 51 M LT A3 hi M 52 AS
5 L7 Wy X7 W7 W6 W9 M6 SC 46 &2 L5 & 48 50 B X S R X
(3 S0 4 kS5 46 46 A3 W L 43 45 L 51 43 ub 50 4 4E L2
7 k2 1D S 52 54 S0 45 51 48 A3 46 51 = - n 57 = -
8 6 63 6z 61 60 61 53 62 €&, 59 62 60 56 62 (3§ 63 65 58
9 33 39 ¥ 39 39 A 39 4 L 38 31 A, W 42 7y L2 A5 43
10 3, 30 3% 37 38 35 L 55 & 38 38 [N B [ 38 W A WO
1 522 50 & 51 5 S S 55 53 46 50 59 55 53 54 51 56 59
12 L5 49 47 SO0 53 49 49 k5 &9 51 53 60 L9 AS b 59 57 L
13 5651 & ok 60O 58 62 62 6 6L 57 69 64 & 56 62 66 &0
/A 5 S1 S, 50 54 5, 55 56 55 50 52 &G 60 ST 56 6 57 52
15 6C S8 6 57 57 & 6L 62 61 56 L7 57 5 % sb 62 63 6
TCTAL S 715 TS3 W6 T4S 5 132 792 T69 712 711 8lC 75 Ty 733 =09 WL, Wb
¥ 15 25 15 15 15 15 15 15 15 15 15 15 W L 15 15 1 b
X LY.87 50,20 L9.67 L8.80 51.27 47,40 50.36 43,87 5keS7

L7.67 49,73 b9.67 52,80 k7.87 54,00 50,64 53.93 50.43
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Subject 1 typed 46 gross words per minute on Timed Writiag 1 which was of
average difficulty and 45 gross words per minute om Timed Writimg 2 which
was of high-average difficulty. The TOTAL eolumn represeats the total
gross words per mimute of all the subjects participating im that particulsr
timed writiag, There were 748 gross words per minute typed im Timed
Writing 1 swd 715 gross words per minute typed on Timed Writing 2. The
N row signifies the mumber of studeats participating in the timed writing.
In Timed Writimg 1, 15 subjects psrticipated, and in Tirmed Writing 2, 15
subjecta participated., The mean (X) is the aversge number of words that
were typed, The mean gross number of words typed in Timed Writiang 1 was
49.86 and the mean gross number of words typed im Timed Writing 2 was 47.67.

Table IXI presents the resuits of the timed writimngs for those
subjects who were in the 3tudent-Selected Drill Group. Table II is
interpreted im the same manner ss Table L.

The range oa wean speed varied from 49.67 to 54.57 or 4.90 words
on the Experimentey-Assigned Drill Group and from 44.66 to 54.47 or 9.31
words on the Student-Selected Drill Group on copy of average difficulty.
This was a very noticeable difference in range of mean speeds gained by
the Student-Selected Drill Group which is possibly due to the fact thst
the Experimenter-Assigned Drill Group might have been more error coascious.

The range on mean speed varied from 47.40 to 50.64 or 3.24 words
on the Experimenter-Assigned Drill Group amd from 44.33 to 49.40 or 5.07
words in the Student-Selected Drill Croup on the copy ot high-average
difficulty. The difference in performance was not as evident, but the
Student-Selected Drill Group did agein exhibit a greater gain., It 1is
interesting to notice that the low mean speed for both groups was ex-

perienced on Timed Writing 11.
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TARIE I1

STUDENT-SELECT D LDRILL GRGUP
Three-/imute Tined Writings of Average and High—‘varsco lifficulty
Typexriting Speed in Gross Words rer .‘imute

STUDSYT 1 A 2HA 3BA Lo SA 6HA THA 8A 9 10HA 1LY HA 124 13 A 14 H. 15HA 16 A 174 18 HA

1 K3 b 43 L7 k2 L k7 kB 50 46 30 51

2 L L. WO 43 K2 M4 W7 48 A7 Ll 40 L2 45 W7 W 5! 47 W7

3 35 35 35 33 41 39 3% A4 A3 35 I8 K 4 19 43 L AT b

4 % 9 67 T 65 W €3 & T MN 62 70 6 6 7 ég &b 66

5 L9 50 5?7 5 55 53 51 50 A9 w8 3 59 A4S 029 51 53 52 s

6 51 SC 45 52 55 52 SO $6 55 53 L9 56 53 A 3 52 %% 5

7 5 L% 56 5: 56 5L S8 49 47 53 IN? 52 47 52 47 52 53 52
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20 5 54 52 52 52 5 53 5 60 53 50 58 55 55 53 57 & %@
551 K1 42 45 M 6 K3 43 B L6 43 45 L7 46 kS 18 5 0 W
12 L7 45 30 49 A7 A7 k2 M KT LS Q 53 47 S 50 SO SO 49
A B S8 5T %9 52 56 s 57 % S5 51 56 0 5, 62 L9 £1 62 56
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Table 1IT yresents the error incidence of cach subject in the
) oper inomep-Assigaed Urill Jro.p on vach tined writing in the scries of
thrsc-timute tined writin:s.

Table III mey be read in the followlng nenner, 7Shere were 18
totel timad writings, Tlose tincd writings were givenr in ternciing
order--that is avergge ooc high=evera e ono Line, vhen hish=avern e
and average the next. oSubjeot 1 had 5 errors om Tined «riting 1 which
wzs of average diffieutliy anc 3 errors on Timed :riting 2 which wis
of hizh-average difficulty. fhe IUIal row rerrecsents the total number
of typevriting errore mace by all the subjects participating in iLhat
xrticu..ar tined writing, There were LM totwd errors made on Tined
sriting 1 and 90 total errcr3s made on Timed writing 2, The K row
signifies the nuabsr cf sublects tartielneting in the tined uriting,
In Tined Writing 1, 15 students particiratod and in Timed iritinz 2,
15 sutjeots participeted, The meean (X) is the averaze nunbur of type-
vriting errerse The noen orrors in Tined Writing L iz 7.73 and the mean
Lorores in Timerd writing 2 is 6400,

.'i‘able IV nresente the results of the tined writinge ior Lhose
subjecta who were in the tuweent-selocted Upill Sroup. Table IV is
interprsted in the sane ;rmor as Tools 11X,

ihe range on nmeen grrors varied from 4,80 to 7,31 or 2,51
errors in the dxperinenter-~.ssigned Lrili sroup and ifrom 5.29 te 8,07
or 2,78 errors in the Student~lelected Lrill Tpoup on couy of average
difficuity, 'The rangs on the mesn errors varied fran 6,00 to 9,00 or
3,00 errors in the lxperimenter-issizned [vill Group and frem 5,93 to

.13 or 3,20 errors in the Student-Selscted iril: Group on ths hizgh-
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TABLE I11

EXTRRIFCRTER-ASSIGED DRILL GRQOUY
Three—iiimte Tinmed “ritinge of Avarnge amxi High sverags Difficulty
Tymewriting 2rror Incidence

STUDRYT 1A 2H: 3 MA LA S5A 6Hr 7THA BA 9A 10HA 11 HA 32A 13 A 14 HY 25H2 16 A 174 18 RA

1 5 3 7 k5 7 3 5 5 5 b 0 5 4 5 5 3 5
2 6 8 10 6 & 2 6 10 17 6 9 5 8 1 9 7 3 5
3 0o 2 2 0o 2 2 2 1 6 L ] 1 2 2 3 2 3
A 15 18 8 7 8 1 7 17 10 12 6 6 1 0 9 9 3 1
5 0 4 7 L 4 8 9 3 5 5 6 1w 8 9 2 5 8 5
é 7 8 5 7 9 1 5 8 9 17 n 1w 9 1 5 5 3
7 7 1 0 3 9 9 5 3 10 3 5 5 11 5

8 3 5 5 - S I | 0 o 6 5 1 3 2 3 5 0 6 X
9 g8 0 13 6 11 12 7 7 8 8 6 15 10 110 1 6 8 3
10 T 5 6 7 7 2 5 6 10 5 9 4 5 7 2 7 3 X
1 9 5 6 6 5 & 8 s 14 A 9 6 8 1h 14 10 9 10
12 & 12 18 S 8 12 2 2 1 9 e g8 2 30 20 B3 13 18
3 12 3 2 3 5 2 3 2 1 (4 5 2 9 3 5 5 5
)7} 9 6 5 8 1 2 6 5 3 3 A & A 2 7 5 2 A
15 3 6 10 L 6 6 7 7 4 2 5 7 4 4 1 6 3 3
TOPAL 16 90 100 72 95 99 9% 102 109 1G3 93 90 108 124 139 106 73 &9
N 15 15 15 15 15 15 15 15 15 1% 15 15 W 14 15 15 W& 14

T .13 6.67 6433 6.40 .22 6.20 7.71 9,00 5.2
6.00 4.60 6.60 6.80 6.97 6.00 8.36 7.07 6.36
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STUD: ET=STLECTSE DRIL!, G(O?
Threc--imute Tined iriting of Aveorare amd High-average Difficulty
Typewriting Trror Incidence
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averege timed writings, there was less differemce for the Experimeamter-

Assigned Dxrill Gxoup.

ANALYSIS OF VARIANCE

A common statistical technique vhich permits am sualysis of the
data in seversl samplee at s time is amalysis-of-variamce toehliquo.”

It is based ca the statemeat of a null hypothesis (lo-f‘-'ihnt—c-'x_a) that
the means of Cthe samples are equsl.

In ozder to facilitate the statistieal somputatioan of the amslysis-
of-variemsa techmigque, timed writing speed aund error scorss were arrsaged
ia four groups. Group A wes the Exparimeater-Assigned Drill Group's
perforuante on the timad writings of sversge difficulty ewmd Group B
vas the Experimemter-Assigned Drill Group's perforwasce oa the timed
writings of high-evarage difficulty. Croup C was the Studemt-Selected
Drill Group's performamce om the timed writimgs of average difficulty
aad Group D was the Studemt-Selected Drill Group's perforaasce oa the

timed writinge of high-everage difficulty.

1lys f V e Speed

Statesent of the Rull Hypothesis The followimg wull hypothesis was

tested ia this etudy: There is wo significant differeace iam the type-
writiag speed achieved by the atudeamts im the Experimeater-Assigmed Drill
Group sad the Studemt-Selected Drill Group om averegs and high-averegs

diffigulty Cthres-wuimute timed writimgs.

Analysis of Variamce Test in Speed Tsble VII presests the results of

383¢¢ Appendix A
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the computation of the analysis of variance for speed. The statistical
canputation is found in Appendix B, In order to prove a significant
difference, there would need to be an F-ratio of at least 2.62 (3 and
400 degrees of freedma) to be significant at the .05 level.3? Tre
F-ratio obtained by anclyzing the data collected in this study with
reference to attaiment of speed was .06, which is not large enough to
indicate a significant difference. Therefore, it is necessary to accert
the null hypothesis that there is no difference in the means. It is
impossible to state that either of the groups of students performed at

significantly higher speeds on either diificulty level timed writing.

TABLY V

A%NALYSIS OF VARIANCE FOR TYPRVWRITING SPEFD ON
THREF=XIMUTE TDYED WRITINGS OF
AVERAGE AND HICH-AVERAGE DIFFICULTY

Degrees of
Sun of Squares Freedos Mean Square P-Ratio
Between Groups 1598.962 3 532,987 LOL6#*
wWithin Groups 1781012¢.363 529 33667.539
Total 17811.727.325 532

#Not significant at the .05 level

Anglysig of Variance in Zrror Incidence

Staten of the h An additional rmll hypothesie was tested

398armel B. Richoand, Statistic is (2d ed.: The Ronald Press
Cazpany, New York, 1964). np, 578-79. Reprinted fron Georpe W. Snedecor,
Stati hods (5th ed.: The Iowa Stzte University Press, 1956)
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in this study: There is 2o sigaificent differemce ia the typewriting
error incidemce betwveed the studemts in the Experimeater-Assigmed Dxill
Group and the Studeat-3elected Drill Group tested om aversge ead high-

average difficulty three-wuimute timed writisgs.

of Var e Incidence Table VIII pressats the results
of the eomputatica of the amalysis of veriamce ia error iacidence. The
statistical camputation is foumd in Appendix C. Im orxrder to prove &
significant differesce, there would meed to be am F-ratio of st lesst 2,62
(3 and 400 degress of freedom) to be significamt at the .05 level.40 Tue
Feratio obtaised by amalysiag the dats collected im this study with re-
ference to exror incidence is .1882, wvhich is not large emough to indicate
that either group performed with fewer errors om either difficulty level
of timed writimge.

TABLE VI

ARALYSIS OF VARIANKCE FOR TYPEWNRITIBC ERROR INCIDENCE
0 THREE-MINUTE TIMED WRITIBGS OF
AVERAGE AND NIGH-AVERAGE DIFFICULTY

Oegrees of
Sum of Squares Freedam Meam Squsre F-Ratio
Between Groups 375.984 3 125,328 .1882¢
Withis Groups 352261.460 529 665,900
Total | 352637.44h4 532

"ot significant st the .05 level

401)i4.
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5

Througzh the use of onplysis-—of-variance technique to cnalysze the
resuite of o servies of elghtoem tized writings as rerfomed by an Wrinmter-
Assigned Drill Oroup and a Studentoiielectad Drill Group, it was found that
no sisnificant difference exdats in the teeiorl verformance at the typre-
writer as reasured oy speed of stroking or avoldsnce of errors on three-

aimate ti=ed writines of iverase ond hitheaverare difficulty,



CHAPTER V
SUMPMARY , COUNCLUSLUN ARD RECOMMBNDAT IUNS
SUMMARY

Assigning students an adequate amount ¢f the cuarrect type of
drill materisl in order to develop typewriting technique has long been
a concera of business educators, Typewriting teachers have bdeen usiag
drili matezial to act as a catalyst to ald students in the process of
developing thelr typewriting skill to the maximum level, Typewriting
teachers, consequently, have been concerned about selecting the proper
quantity and quality of drill material so that the students will recelve
the wost benefit,

The research of the related literature carried out in the develop-
ment of this study conceruning drill usage and repetitive practice indicates
the following factors are to he considered by those interested in fruit-
ful classroon practice:

l. Repetitious practice and drill is the individual‘'s search for
the proper pattern and is aot an effort to type the copy with few errors.

2. Drill should be used with the understanding of what it is
supposed to do in the development of skill,

2., Practice material should be of regular word and sentence
copy containing many sequences instead of only a few and should be over
a broad range of material from simple to complex. This avoids excessive

repetition of & small amount of material which leads to passive interest



and less tearming.

4. Drill material must be goal oriented and must be conducted
in a meaningful manmer. The student must be highly motivated, muat
understand the goal of the drill, and must he able to attribute im-
provement to the drill,

5. The teacher must kmow the gosl to be acquired, the studeat
gTOoUp to be taught, amd the practice that will provide maximem learming.

The purpose of this study was to determine 1if a group of students
asaigned dril! meterfal selected by the experimenter according to specific
criteria were able to perform s . nificantly bet‘er at the typewriter than
a group of students who were allowed to aselect their own drill waterial,.
Measurement of tvpewriting abiiity of thease two groups was deterwined on
the vasis of performasnce on three-minute timed writings of average and
high-averege difficulty.

A class of thirty intermediate college students at Eazatern
Illinois University participated in the study. The class met for fifty
minutes four days a week. The students were divided into two groups of
fifteen each. One group of these students were assigned to drill materiel
selected by the experimanter and the second were allowed to select their
own drill material according to their owm interests ard preferences. The
students were given five minutes daily at the beginning of the hour to
work on either assigned or selected drilla.

Student progress was messured weekly on Friday, measurewent

being in the form of two timed writings, ome selected to be of average
difficulty and the other of high-average difficulty. Copy difficulty
was determined and classified on the criteria of syllabic intensity,
stroke intensity, end high frequency words. The timed writings were
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adninistered i rlternzting ordier-=that ia, sverape omd high=avorace one
tine, ani then hizh-averngs and cverare tho next. The students were not
Elvon any information concerming the difficulty of the copy., They were
given e copy of the asterial anc instructed to typce the comy line for line
st 2 contral level. They were given the [irst ticed writing ond sliowed
to proofreed; then ;iven the second {incd writing und allowed te proof-
raad, All of the papers were collected rogardlesz of the results, These
papers were thon re-proafread and a record made of the gross words per
mimite exd the number of errors,

The tirmoed writings we:re returned tc th: stucdentz so that Lhey
could see Lhe resuits, Stucdents werc askod to keep a folder which
included a ccver sheet comtaining thc auaber of the tined writing,
gross words !er ainute, and the mmber of errors, The canpleted drill
wa® aleo tlaced in the folder,

At the conclusion of the series of eighteen timed writin s (nine
avorare axd nine high-avarage), the thirty students who rartieimted in
the study had ocamapleted 532 timed writinis, In omrder to facllitete
enalyeis of the results, the timed writings were divided into four groups
for both ‘peed and error ineidence, (Toup A was the Xrerinenter-
Assifned Drill Group's perfornance on the tized wril.ings of avernze
difficulty and Group B was the ‘“xperinenter-Aseimed Urill Croup's
rerformance on the tined writinas >f hich~avorsge difficulty, GCroup C
was the Student-Selected Dril! Croup’s nerfornance on the tined writings
of avorage diffieulty and Groun D wns the Student—Selected Prill Oroup's
performance on the timed writings of hijh=averape diffisulty,

Analysis-cfeVariince technicue was used as the principle statistical

toal in the exarination of the collectod data., The initidl step was to
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state the null hypothtesis th:t tliere were no cifferonces in the means of
the four groups. .n P-retic¢ for typewriting sreed :nd error incidence
was determined Ly analyzing the various raw scores in the samples. The
F-ratios were computed by uting the variance Letween the saaple means
as the numerator and the variance within the sanrles as the denaminator.
By using a Table of F Distributions, it was pocssible to accept both the
nell hypotheses that there werv no differences in the seaple means. It
was found that no significant differences existed in the teshnical per-
foraance at the typewriter of either the axperimenter-Assigned Drill

Group or the Student-Selected Drill Group,
CONCLUSIONS

From the data anslyzed in this study, several oonclusions can be
formed:

1., There was no significant difference at the .05 level in the
typewriting speed achieved by the students in the Student-Selected Drill
Group and the Experimenter-Assigned Drill Group in verformance at the
typewriter on three-ainute timed writings of average and high-average
difficulty. The null hypothesis stated that: “There is no significant
dif{erence in the typewriting speed achieved by the students in the Ex-
perinenter-Assigned Drill Group and the Student-Selected Drill Group
tested on average and high-average difficulty three-ninute timed writings *
The mull hypothesis vas evaluatod using annlysis-of-variance technique
which produced an F-ratio of .016. An F-ratio of 2.62 was required in
order to reject the mill hypothssis that there were no differences,

2. There was no significant differcnce at the .05 level in the

typewriting error incidence achieved by the students in the Student-



Selected Driil Groun ant the Experinmenter-isei;med Drill Group in
performance at the typowriter on threc-ninute timed writings of avarare
ard high=averngoe difficuity, 'The nuli hyrothesis «tated that: '"There
i3 no zignifice bt diffgrence in the typewriting ericor incidence Lictween
the students in the xporimentoer-sssiznad brill Greup and the Student-
Selected Dril! Group iLested on average ami hlgh=average diificulty three-
alrate timed writings,” 'The null hypotheais w:. s cvaluated u:ing analysis-
of-variance techniquc which producod an r-ratio of .l882, An Feratio of
2,62 wgs required in oxder to rejoct the null hyrothesis that there wero
no differcnces.

3s 4t the college level in intormmedicte tygeowriting, those
individuals in the Stuient-Selectod [ril! Group were able to select
drill matcrial ubot was as effective as the drill auterial sslocted
by the experinmenter,

he Tables I-1IV indicate that both typewriting speed ard erzor
inoidenee werc not consistent in eilther group, The :;ean scores fluctuated
in both directions.

5¢ In cauparing the moan of the initial and the rean of the
final tioed writings for Loth groups at both difticulty levels, the
‘xperinentor-issigned Uriil Group exhibited the graatest gain in zegn
speod, (B the avergge diificulty tiucd writings, the Lgporimentcer-
~38igned Drill Group went froz g mesn speed of £,9.,87 gross words per
ainute to a uean speed ci 54457 gross words uer nitute or an increase
of 4,7C 2ross worws por nimubc whiie Lhe Student-Salected Urill Croup
wenl fraa a aean spewd of 47,64 gross words ror dnute to a mesn speed
of LS.b4 gress words per minute or an increase of 1.00 Zross words ner

zginute, On the high-averase difficulty copy tined writings, the “ixe
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perinenter-..ssigncd “rill) Group went fror o nien speed of 47.67 sross
words per ninute to 5C.54 gross words 'er ninute or an increase of 2.76
gross vords per minutc while the Student-Selected Nrill Group went from
a wean zpeed of 47.93 gross words per minute to 47.29 gross words per
nimute or a decrease of .64 grosse words rer minute. Although thcse gains
were not siznificant at the .05 level, it is important to note the
Sxpoerinenter-Assigned Drill Group made greater gains than the Student-
Selected Drill Group. This could be due to exposure to a larger anount
of drill copy and a greater variance in types of drill copy included.

6., An overview of the related literature concerning copy
difficulty factors indicates that in order to evaluate typewriting
performance accurately on timed writings, one must have a standard
measuring device, Since syllabic intemsity, stroke intensity, and high-
frequency words are deterninants of copy difficulty that have an effect
on typewriting speed but not typewriting accuracy, these factors wmust be
kept uniform when using straight-coyy timed writings as & measuring
device of typewriting ability in order to obtain.gounsistent, accurate,
and comparable results., These three fagtors were used in the selection
of the tined writing copy for this study.

7. LHesearab as reported in this study indicates that the key to
both accurate and rapid typewriting appears to be a proper sense of
tining. This involves the abllity to sense the demands of the copy to
determine when to speed up for easy seguences and when to slow down for
the more difficult ones, Any technique, whother selected Ly the learner
himself or by the instructor, which aids the learmer to guage the timing
of his stroking will ultinately lead to greater proficiency at the

typewriter,
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RECOMMERDAT IONS

clmilar siudius of drill usazo conducisd for the purpose of
atding in the developuent of rapid aud sccurate tvpists would be »f
value to typewriting teachers by supplylnyg infornuation concerning the
criteria for the proper selection of the appropriate quantity, jyusliity,
and eype of drlll copy, it 1s suggested thst {ucure studies usa 2
much larger population at varying stages in the sk.ll developwent
process, Other researchers willi want tu control the copy difficulty
and periraps experiment with different Atfficulty levels of materiszl.

From the conclusions derived from the data snalyzed in this
study, 1t would appear that experimenter-asaigned drill material based
on specific criteria does not produce a significant difference for
elither typewriting spsed or erroxr incidence .23 reasured by performance
at the typewriter on three-minute timed writings of average and high-
average difficulty., Nevertheless, since the ability to produce accurste
copy at an acceptable rate of speed {s tha measure of typewriting com-
petence d since drill work plays an important part in the development
of the necessary correct technique, resszarch should de continued to
determine proper selectfion of the appropriate drill material at varyiag
stages of developzent so that this carefully selicted drill materfal

may be most beneficial to the typewriting student,
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APPENDIX A
ANALYSIS~-OF-VARIANCE TECEBIQUZ

A cammou stetistical techmique which permits an aaslysis of the
data ia several samples at a time is amalysis-of-variamce techamique.
Analysis of variamce is concermed with amalysing the variasce of the raw
scores im several samples. Two indepemdeantly computed estimatea of the
variaace, between the ammple momns and withim the samples, are compsred
by computing an F-ratio. The F-ratio is computed with the varisamece
between the semple mesns as the mumerator and the variamce withia the
samples as the demominator. Tarough the use of a Table of F Distributioma,
it is poaaible to accept or reject the mull hypothesis.

In order to facilitate the statistical computation of the analysis-
of-variance techaique, timed writiag epeed amd error scores vere srraunged
ia four groups. Group A was the Bxperimester-Asaigned Drill Group's per-
formance on the timed writimgs of averege difficulty ead Group B was the
Experimenter-Assigned Drill Group'a perforuance om the timed writimgs of
high-average difficulty. Group C waa the Studemt-Selected Drill Group's
pexformsnce on the timed writings of svarage difficulty and Group D was
the Studeat-Selected Drill Group's performamce om the timed writimgs of
high-average difficulty.

The ratio betveen the mesn scores betwesea snd the wmesm square
within is the basis of the amalyais of variamce techmique. The imitisl
atep 1s the statememt of the null hypothesie (Mo=Xg=Xp=Ko=Xd) that there
ia no differeace between the mean scores of the four groupa. The evalua-
tion of the F-ratio permits the reasearcher to accept or reject the nmull
hypothesis that there {s mo diffaremsce amoag the sanmple mesns. If cthe
F-ratio found by the researcher is significaant at the level pre-determimed
by him (in this case .05), the rou_archcr concludes that there sre

significant differences between the sample means.
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APPENDIX B

Canpatation of Analysis of Variance for Typewriting Speed on

Threeidmite Timed ritings of Averace amt KHigh-Averare Diffisulty,

Degrees of
Sun of 3qugres Freedm
Botweon Groupe 1598,962 3
Within Groups 17810128,363 529
Totel 17811727.325 532
Group A Group B Group C
TXA 6888 TY, 6522 SR IN:TA
vxa? 5280972 TX;2 4728834 X2 4684286
N, 133 Fp 133 ¥, 133
Total
TXp 26185
SXp? 19098133
Np 533
Computationt
l. Correction Factor
C = (£Xp)2
T
- (26185)2
533
= £85654225,%0
533

= 1206L05.0:75

loan Square F
532,967 016
33667.539

Croup D
6291
TX;? 4404341
N, 134

rX,,
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2, Total Sun of Squares
S5 = TXp = C
= 13098133 ~ 1286405,675
= 17811727.325

3. Sum of Squares Between
3B = EX)2 + Cxp)2 + £)2 + (Rp)2 - ¢

Ba ) Re %
= (6888)2 + (6522)2 + (6484)2 + (6291)2 - C

133 133 133 134
= LTLAMLSLL + 42536484 + 42042256 + 39576681 ~ C

173 133 133 134
= 356725.895 + 319823.188 + 316107.188 + 295348.366 -

1286405.675

- 1593.9620

L., Sun of Squares Within
88, = 5S¢ ~ 35
= 17811727.325 ~ 1598.962
= 1781G1.28.363

5. Degrues of Freadc: ~ Total
dfy = Nl (¥ = # in ad1 groupe)
= 533-1
= 532

6. Degreces of Freedon ~ Betwoen Grouvs
afy, = k-1 (k = nuzber of groups)
= )
=3
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7. Degrecs of Freedom ~ Within Groups
af,, = dfy - dfy
- 532 -3
= 529

8. Mean Sguare Between
= - By
dfy,

- 1598,962
3

= 532,987

9. Mean Square Within

1Sy = X
ar,,

= 7800028, 363
529
= 33667.539

10. F~Ratio
F = 5,
15y,

- 532,987
33667.539

= ,0158
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AFPERNDIX C
Computation of /nalyeis of Variance for Typewriting Frror

Incidence on Three=inute Tired ¥ritings of Avern7e and High-Averagse

Pifficulty.
Degrewes cf
Sun of Squares Freodom ¥ean Square £
Betwoen Croupe 375.984 3 125.328 1882
Within Groupe 352261.460 529 665.900
Total 352637, bk 532
Group A Group B Group C Group D
Xy, &N Ty 929 - X 9L *Xp 932
TX2 86279 X2 97897 TXe2 94820 vxp? 98582
B, 133 B, 133 e 133 Ny, 134
Total
25 3646
TXp2 377578
Hp 533
Canputation:

1. Correctien Factor
¢ = (Fxp)?
¥p

= (3646)2
533

= 1329206
533
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2, Total Sum of Squares
08¢ =%Xp = C
= 352637. 444

3. 5un of SQuares Between
5%, = (TXp)2 + ("Xp)2 + (%Xg)2 + (Xp)2 - C
g Ny Ng Np
= (871)2 + (929)2 + (914)2 + (932)2 - C
133 133 193 134

= 258641 + 86301 + 835396 + 86862k = 24940, 556

133 133 133 134
m 5704.068 + 6849.03 + 6281.173 + 6482,269 - 24940.556
= 375.984

4, Sun of Squares Within
88, = 55¢ = S5y
= 352637.44k - 375.984
= 352261.460

5. Dagrees of Freedo - Total
afy = Hel (8 - # in all groups)

= 533-1
= 532

6. DNegrces of freedom - Betwoan Groups
dafy = k-l (k = mumber of sToups)
= Ll
-3
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7. Degrees of Freedon Within Groups
df",“ dft - dfb
= 532-3
= 529

2, iHean Dquare 3etwoen

15y = 55y
afy,

= 375,984
3
= 125,328

9. Mean Scuare Within
dfy
= :22261.1;60
529
- 665-9w

10. F-Patio
o=
iy

= 125.328
665,900

- ,1882
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