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ON THE - Co S
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oL ' ACQUISITION OF TYBEWR&%TNG SKILLS
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o

v

o Tpis study evaluated the use of mixed covért and
. | , - '
-overt practice in the learning of typewriting skills.
. ' [}

\

-~

\ _ Covért practice is defined as éymbolic rehearsal of & task’

- % . .

rather than an overt or act@al practice. 36 female CEGEP

~J

subjects (aged 17 through 21) compléted the study,'12 in
the e&péfimental group and .24 in.the control group. ‘
Subjects were diven‘pretgsts and posttests whichrwerewgvéJ“

Ve

!
.\

’ - luated fof.both speed and accuracy. The t-tests iﬁdicétéd
y f . . é statistiéélly ;ignificant improvement in both ;pééﬁ \1'
‘ (p «.05) and accpraél; (p° < .10) after Zfoul‘, one-hour :
§essions d? mixed covert and overt préctiéé:I:Findings were .
LR . ) .
¢ oY cbnsistent within a pilot and a.‘majin study :nd c?ypaxed\ , N
' s ) AR -

.favourably with other studies.  Covert practice appears to
' ."“ : . i
\ . be helpful in increasing speed and accuracy and students

havé a neutral or positive attitude toward the treatment.
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CHAPTER I S , .

PROBLEM

. .

. . . . .
. . . . .

v [ ..
,
. s . @ '
) . N - \ ( —
’
. R . .
N , .
PN . .
\
.

1., Problem. Formulation .

.

‘ " Although improvement in any motor skill depends a

1 . "igreat deal on centinued physical practice, a vital part of -

K3 T
. .

" the planning and performance of a motor action is the func-
\tion Of the brain. Covert practice is a valuable aid to.the

”~
.

» ' learning and .performance -of motor tasks as in such voca-

L] ’
»

tional skills as typewriting 1Ulicﬁ, '1967) ‘and in sports,.

fdﬁ/instance, basketball (Richardsdn, 1967a). It appears
. - . ‘ B v, e

also that if covert and overt activity érg used in tle same -

.
. , t . -

- piébtice period, a skill can be learned more quickly and with

\a betﬁer uﬁderstanding~9f‘the-éer%grmance technique (étebbins,
. 1568). The term cove;F practice is used in thié paper to . .
; mean mental réhearsal with n'o evidence of overt, active .’ .
pracﬁice, or in oﬁhgr words,‘tréiniﬁg through.répeated’ima— ‘.‘

13

.- \ éination of the action to be learned. :

In a survéf’of the literature it was found ‘that a

great many[studies‘refer to symbolie or covert rehearsal of Q'
' . ‘ , & . .

a task as "mental practice." <

r




oA

.o Since the class+dcal implication of the.
word "mental" .carries with it the notion
of a "nonphy51cal" phenomenon perhaps

o the term “mental practice" is unfortunate -
Thefact1v1ty of the nexvous systém durlng

mental practice ;s certainly "physical" ‘

. * in the sense that body cells are function-'
ing and electrlc ~current is being passed-

( along. these nerve cells ‘(sage, 1971, p.328). -
.Other terms vhich ‘have been used to signify the in-
‘tfogpeci:ive or covert rehearsal that takes place within the

. individual are conceptualization, ideationa® functioning,

~ 1

'and ix}\aginary‘ and implicit practice. In this study the term

"covert practice" will -P,ef;u{seq‘to describe the rehearsal’ pro-
. - . » i ' . -

cess and "overt practice" ' will refer to actual physical prac-

tice, except, of course, when other sources using différent

terminology are directly quoted. An example of how covert |
' “ ‘ LY ’

) - ‘ hd o 3 .« ". -I »
. practice can_be indudced in_ students is given in _Appeendlx D.

. /. ,
The majority of the studies on co\rei't; practice have

involved .the learning of athletic skills'or- simple motor tasks

r

such as card sorting+and ring tossing. Very little work has

4

‘been done-in the arQa .of cl@ssroom iearning. Covert practice,

\ .
however, does have practical implications for classroom learn-
B r v . 4

-

X

'ing, especially for subjects ifi \}vhi(!h motor skills are involved.,

\ : ¢
i EY

dxendine (1968) states the need for study of covert practice.

The role of. conceptuallzatlon in motor
, sRills has not been widely mvestlgated
A | Dby general psychologists. Apparently, '
this is because the congept of appilying:

+ ‘s
s




. mental réhearsal to the performance of ,
v motor tasks is npt .characteristic of the .
e . type of learning'in which they are most S
" interested, i.e. verbal learning.-, This o -

lack of general appligation to problems Lo R .
' in ‘classroom learning has apparently re- : ) A
. - sulted in"the failuré to rank mental o .
© rehearsal among the major issue® in 1earp- O
& ing (Oxendlne 1968, p.223). v S A
\ West ' (1969) wrltlng on ‘the acqu1s1t10n of type-

wrltlng sk;lls states that the 1mpllcat10ns.of covert praéa

tice for typeyiitiné instruction are obvidus. One such sfudy,
X A p " . \

. using covertgpractice for typewriting instruction, was.

? - £

. &

feported‘by.ﬁlich fl967f. ThlS study is , referred to in the - ’

next section and is more fully described in Chapter II. - R
b

» - . o ,
13 -t

- ~

3 . [y [

] . "

.o~ . i, . .
2. Statement of Problem . o .

- .
.~
’

o ,Thé éurpoée_bf this study was to compé;g the.effgcts

t _" . ) . s, .
of a combination of covert and overt practice with overt .
. ‘ ) ° T .

practice only in the learning of typewriting skills. in a

classroom situation, elaborating on.the Ulich (1967) study.

b4

The procedure of covert practlce used in this study of typlng

!

\

may be generalizable to ail areas’of motor training.

h) -

L]

The report of the Ulich study indicated that a com-

v - \,

bination\of cove;t and overt practice was an effective means

of improving-typewriting skills. In order to test the sta- T
. ' \ ) - ‘i
bility of the results, .under different control conditions,
. . \ ' )
a replication‘of Ulich's study was undertaken.

./ (Gﬁ’ Qa,‘ » .."..

K b ‘ .
] . o
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. . M .
. ‘ i .
. v
o oo . . . o,
.o, ‘

’ N . .

, ) L ° . ‘. ¢ ! ) ‘A ‘..
v . ) . .Ulich used fifteen xpinut;e periods for both covert

” . ‘/. - ‘ -
* and overt practice. .In the present study, five minute

. ’ alternating periods were used,

' § Y4 3

B :p'n the Ulich ‘study th'e'/ two .typing variables, speed .

» i ° - 0 ~ -
and accuracy, were measured as one unit; i.e., the errors’

\

.

- ; ©

\ ' were subtracted from the speed in order to ascertain the

. R test r§shlts. In the study described in thifs paper, speed..

N .

and accuracy were considered separately. ‘
- -y
. ’ )

9 . Therefore, in summary, the three basic probiemé 'in;

o, this study were: (a) to test the Stability “f the results

-

"of Ulich's study; (b) to establish if the five minute alter-
ok nating periods of covert and overt Ppractice ‘were effec‘t'ive;’

L ,aﬁd (c) to measure the effectiveness of covert and overt
: ¥ practice separately on both speed and accuracy.. - 4

)

L]

4

Typing ;:eachers, [interviewed before this study was

ic about the potential use‘of | T
) ]
for typing. They willingly

carried out, were enthusias
covért préc}:ice as a teaching ai

consented to the study being conditted,, using their students,

during regulan classroom- periods. - There thus appears to be .
. ' ’ ‘ ' <, . 4;«-

| - a theoretical and practical need for a study of covert prac-
.= tice in the teaching of typewriting: o
The present chapter has described the problem, of |

. * * °€ * ' N . .
covert practic’e which has been chosen for the present study.

. . - -

2 4




/« . . .
)

X Chapter II includes a survey of the literature pertinent: to

: ) : = . - :

} ‘ this, study, and a description of the pilot study. 1In the
a ‘ ! f 1

(8 v, -

.

LI , , .

pilot gtudy, using subjects drawn from fourth semester

’ U,/ ’ . ; . ; . ' . N

CEGEP classes; an experimental group was given & combination -
. . » - P.- .

of covert and overt practi;;\ih typewriting, and the cpntroi

NN
' Do M

. . \;:§ — . -
. group had overt practice only. Pretests and posttests were

-

‘

- éiven to both groups and the fesults were compared. After

~ -
v

the study’quéstionnaires_were given to‘Ehg students in‘the
experimental group in order to ascertain their™general atti-

+  tude toward boVerf\studyi I

't
(S

«© [N . ’ ' . ’ ! i
) .+ .7 'The design and conduct’ of a larger study are des-
P "y cribed in cﬁéﬁE@f*I;fﬁ The main study, except for a few

o / . . 1\ a9

minor changes, fpilowed the same patternh as the pilot study.

' -
?

Chapter IV contains the results, a discubsion of the

-
»
4

study and'recohmendations for future studies. * T

‘el

) -
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CHAPTER IT

L4
¢ - - ° LI 2 . . .. ‘v o [
+ THE LITERATURE REVIEW AND PILOT STUDY ) \ o

L] -

1. Review of the Literature. ' . . o

-

The majority of the sfudies done on covert practice '

” ~

.

* ‘have invdlvéd novel motor .tasks or commda sporfs skills .
such as card sorting, ‘mirror drawing, .«ring-tossing, jizggling,
basket ball free throw, tenhis -forehand.an‘d backhand drives, ‘

.
3 ‘ . L

‘etc. (Richardson, 1967a, 1967b). A few studies have been . .

done on improving muscular endurance ,(‘Kelsey, 1361) aﬁd, in- .

.

Y~ creasing muscular strength (Razo.;, 1966) . L w
. > [ ]
. ' ’\\\‘5' . 't .
In 1931, G.L. Freeman showed that, covert practice is .
A .

.
- t i

frequently accompan’ie‘d by implicit muscular activity." ’
B - N s . » - ,

- Jacobson (193;2, 1934) sﬁowed in several electrophysiological" L
studies that when sub'jec_:ts imagined their performance of a L
partigbulaz; motor response they «reactéd by subcqnéciously*

14 - " t

flexing muscles which were used in overt performance Yaf’ the

. task. In addition to the slight response -in the muscle _. .

» . ' .
A} <

groups used in physical performance, action was also noted

~ in such areas as the eyelids, tongue and 1ips.' . ) B
° .t . T L




. s

. \. Vo
In a somewhat similar study; Shaw (1938) found ‘

weight 1if;e£% exhibitgd@muécular ac}ion when they imaéined

themselves iiftin@'%eights-and tha¢ .the greater the vivid-

'y .
r
s »

nggs in imaginatfon, the éreater the resulting muscylar
action. ‘ ' : . ‘ ‘ ‘ '
\‘. * " * o -
P : - . . ~
. ; p : Several studies have shown that covert practice con-
- ¢ , ., P

tributes to motor skill learning. In an‘extensive review of.

o
.

X . N
- covert practice stwdies, Richardson, (1967a, p.95), reports

. . . . 2 .
“that "An examination.of the literature over }he past 30 years’
? N shows: that at %Fast 25 studies have, been concerned with the ' -
- ! ) ' ' ' < ’ ‘ ' N i
ﬁuu‘ eﬁfectiveness-of the procedure."” ,\N ) .

> L 4
“ . -

iy ’ ) A . .
In general, the experimental design of the earlier
A} .
studies wAs to have an ‘overt practice group, a covert prac-.
" ' A \ s

tice group énd,a conﬁroi'gfbup. . The tfendvin‘phis.type off T .
.J » - B ‘ -n “
.study is for the overt practice groups to show the greatest N

- ~

gains, but the covert practicé¢groups also show significant

gains over the~control groupéz Moie recently, various
’ ~ te ' * .

. " e .
combination% inidxed overt and covert praectice have been

v -

-

* evaluwated. . ) . - A

PR

In 1952, Harby used filfi to demopstrate the basket-. . .
. o & ' ) ‘ ‘

a

ball free Ehrow during the period of covert - practice. The ;- -
' . A

. - 3 ¢ [ 3
.group that made the greatgst gaiqs in learning were instructeqd

c . ' -

to think about.the task or covertly practice for -fourteen ) ’

) , A . . o




Ll

. ~ . ~\'-

.. . S Lo ¢ . .
class'periods and then overtly practite it for seven addi- oof
P A . .

©

tional periods. It is difficult, however, to draw any con-

{

clusions because of the small Aumber of suhject!ﬁin this

Id
- <

group (N. = 8) (Travers, 1964, p.2.95). o :
. ‘. , 7\ ' , ’ .
. Stebbins (1968, p.720) found that "in learning a,
. .
simple hand-eyé coordination skill [fhrowing\}ubber balls *
_ | . S
at a targeﬁ],the greatest §m6unt-of improvement is made by

using a combination Jf kovert and overﬂ practicé conditions.",

There are benefits other than the purely empirical’

.t

) ’ -
ones which'are ferived from mixed covert and overt practice.
‘. . )
"Presumably positive transfer occurs from this. art of con-
N ‘ ’ "

cebbualizétiqn to overt performance (Singer,®'1972, p.332):

Oxendine (1969) points out that getting studéhts into the
. . . ¥ . S
habit of thinking about or-8nalyging skills in an inteldec-

®
o

tual, kinesthetic and mechanical way is a desirable résult

of the use of covert practice. E . ' .
s ' . Q \ ' ; ‘ i .
“Another importqnt peason why attention should be -

!

devoted to mental practice is. that more efficient use might
. " ‘ )

r
I

be ha?é of the(crowded facilitieé“%pd limited equipment

which prevail in many schools to-day 10x§ndine, 1968, p.223)."

. . v S, :
. Thus the efficiency of covert practice"th imp®rtant impli-

. :
cations for a-'cost-benefits agnalysis of educational techno-

vy

[

logy. ' | : |
) 4 .

A

-

7



. West points out that the imp;icat%ons for typewriting -

., » \ —

A

ﬂgﬁnstruction are obvious.. He suggests that in very earl§ kéy—

i\("::"

covertly' type some simple sentences, i.e., imagine they are (

- S~

typing the sentences they are reading. He adds that this

tactic also applies, ®in classhito;any situation in which ‘for
one reason or another the stud q} has no typewriter. .’ ,

, ’ A variationin external stimulation often promotes -

°

attention on’ the part of the learner. Covert practice pro-

2

vides a stimulus novelty. West (1969, p.395) points out that
i _ ’ ) L U ‘
‘,"Boredom is a real risk 1n'coprses as lengthy és typewriting

e e e Vapyin%gthe activities is a sound antidote or pre- ;

ventive for the loss of motivation resulting from boredom."

Oxendine (1969), in a study of d;fferent"combinat;ons

. Yof covert apd bvert_practicé, concluded that when a \flotor
task is within the capacity ‘levwel of the learner, up to 50%

B
o ~ -
S—

of the practice time (or triald) in covert practice can be .

- as effective as 100% of the overt practibe and that the pro-

s .

covert practice appears to be dependent upon the nature of

4

| . portion of the time which might be profitably devoted to
| : ; , 3

|

| , ‘ : \ :
| the task, i.e., its complexity, familiarity, -and whether the
| ‘ ! . . . -

learner has the physical abilities to perform the activity.

Using three skilled pianists in-cach of three groups,

N

» ) ! = ’ ’ N ) T
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.

Rubin-Rabson (1941) found that intensive covert rehearsal

. saved keyboard trials and was as effective for rdtention as ~ ‘
f ° . . .
a greater number of overt kéyboard trials.
* . . “ : “ & ® - . . \ v
The only study reported on typewriting was conducted

» . . LY
o . ~ .

by Ulich (1967). -'The sample consisﬁed‘of male and femaie 1

.

"students, aged 14 to 16, wHo had learned to typewrite, in the

. first year. . . :
i) ) < ’ ‘ . -
On the basis of preliminary trails the o
subjects were divided into five matched - . }
groups, four experimental and one céntrod. , . \
o C . Experimental group I had on the second and : i
third day two trials of 15 -minutes each '
. writing a given text. At the same time
T group’II observed the activity of group I,
- ' ' while the third group trained mentally and
' * group IV performed alternating trials of
,mental amd active training. of: the fourth
. ) . " day all groups had two grials of 15 minutes . -~
« T  each:to evaluate the different tralnlng : . oL
methods

g
B 4

) \Thé‘number of writterd lines were counted
- as plus points, the number of errors as
minus points. ‘This proceduré might not be
perfect, but we did not find any better
, - 'scoring method. ’ - -

| ! ‘ . In .the first of the two flnal trials the
| ) actlve trained group improved their scores Ty
| by 133.8 per cent, the observative (sic]
| ' . " trained group by 66.3 per cent, the mental ‘ (
| . i trained group by 122 per cent, and the
) s alternating mental and active trained group

. 133.8 per cent. All.differences are sta-

v . tistically'significant (pg 0.0050) . ' -

| . ) - “Coﬁbining the -effects of the first and .
o I ) second final trial thet mental traingd group <



scored 15 per cent higher, the altéernating ' -
mental and active trained Proup 25 per cent
higher than the active trained one, while '

the observative trained group obtained 75

per cént of that score (Ulich, 1967 p.413).

ﬁn the Ulich (1967) study, all groups had two piials

'of 15 minutes- each to evaluate the, different training me-
R \ . ) o . ’
' : thods. In the pilot and the main study described in this
paper,. two five-minute trials each were used for both the.
b : ' typing pretests énd postfests given to the experimental and
s y .. ’ ’ A §
the control groups. ' o o,
) £ .
f . , \\ Vd ' . .L R
. Because a single measure cannot provide an
estimate of variability in performance, we
must always have, on any occasion, at least
two measures. A pair of 2- or 3—m1nute
measures is in fact enough, but 'it- is pro-
bably wiser to bring test length closer to .
characteristic employment test durations.

" Compromise seems indicated on a l0-minute .
-+ sample of performance gonsisting of a pair
o . : ’ of 5-minute timings (West, 1969, p.53%.
B | , In the\ﬁlich 61967) stuay the number of written'lihes 3
' ~ e @ . .

' were counted as pius points and the number.of errors as minus ‘
B ‘. _ v e Ty ; . .
¢

pbints. It has been found, ho@ever, that there is no con-

"'sistent relationship ‘between speed and accuracy in any move-

ments (Smith and'Har;ifon, 1962). Sturt (1921) points out
3 )

A .

. \ . * .
if we are to 1mprove ipeed or accuracy or both, we must
B ¢ .

4 h \ [
| ce emphasize,séeed or accuracy or both respectively.
. If the learner is permitted to arrive at ad
) o . optimal level of speed and.accuracy in
' . : - doing a task, then different types of prac-
tice should, theoretically, reveal how

. ! Y

. : 2



either speed or accuracy is affected by’ T
.said practice. In this way, it'is hypo-. .
thesized that-the different types of ~°
practice®™will affect these two dimensions

of successful performance in different |,

.ways' but no exact a’ priori predictions | re
as to the-direotion of differences can be

made (Smith and Harrison, 1962, p.30l). .

Therefore, in both. the pilot study aﬁdxtbe“main study in this ) ”k
- - ' * 0‘; e «
paper, speed‘andoaccuracj were considered séparate;y from
. N r:':'\ . ."‘ ‘ \ . ’

L] - . { I>v

each other. : . : L 1

In the Ulich (1967)'study, the time spent on each
) . 1 - ]
alternating'covert and pvert traiping period was fifteen .

Jninutes. Twining (1941, b.435) notes that, "Introspective: :

-

\ . 4

P

c&ments recorded by subjects .during mental practice indi-

e

cate that genuine mental effort was effective for only about’ N
the first five minutes qg,eéch practice period. Beyond this # .

) \' ' . " ..r,a .8
concentration became increasingly difficult." - EQStfom

(1965, p.475) used five minute périéds for conceptualizing o

a

practice and.stated, that, "A few reported a tendency Yo be-

7

- a guides five minute periods would, seem adequate for

¢ )

practice of typewriting §Hills.
_each covert practice. Both Richifdsofi (1967b) -and Kelsey '’

(1961) mentibn the importance of\ feedback in covert practice.

o>



. is rewarding and has motivational as well as cognitive

(informational) :effects,, it is especially important to
Y .

° . controlwthis factor as far as possible." Egstrom (1956),

in making some generalizations ‘on covert practice states ‘

- »

fhat motor skills are very diffieult to ecqui%e under cir-
N ] cumstances where knowledge of results is delayed, as in the
) . ~ '

case of conceptualizing practice, and that there appears to -
be some-advantages in the use_of~a\method which alternates

¢ . ]
manual and conceptualizing practice during the'lezrning of

a motor skill. With regard to his own study he states,
. . . |
\

"Perhaps the inclusion of a period of manual practice bet-
ween periods of conceptualiziﬁg'practioe Li.e., practice in

conceptualizingl provided .reinforcement through additional

knowledge of results'and.heightened_Eensoxy impreésions
which resulted in'more'meehingful perceptions and subsequent

improved performance (Egsﬁrom,'l965, p.479) ."

A

l . . . i . . - R . .
‘ 2. Pilot Study ‘ : : ) f '

Follow1ng up on the Ulich test a pilot study was

s

undertaken in February, 1974; in Montreal, in order to test
. ;. the methodology proposed for the main study. Two groups of

students Who were in the fourth semester of two CEGEP*

v
»

. *CEGEP: The province of Quebec's:.Colléges de l{enSeignement'
générale et professionnelle offer both pre-university adu-
cation (2 years) and career oriented programs (2 and 3 years)
similar to those offered %n ontario's Colleges of Applled
Technology T

.



typing classes were used. All the subjects were female and

_of typing it, i.e.Ato read it as if they were typing it.
. a

’

o

-

ranged in ade between' 18 and 21. There were ten subjects

in the expewimental group and 1Z'in the control group. The
testing cpnsisted of four one-hour periods spread over two _

weeks. S . \

$

j The ten experimental subjects had alternate covert

" and ovért practice. .The control group (N = 17) had oveért o

»

bragtice~dnly. The students who had covert practice were
~ ) .

" instructed to read their assignment and think of it in terms

Each separate pfactice was for five minutes. This follows
LR |

the studies of:ﬁwining (1941) and Egstrom (1965) described
on page 12 of this paper. . ' \

on the third -day of the study, a Skill Builder Con-

trolled Reader was-uséd for the control typing #gsks._‘This
device iswa film-strip projeétor with display raﬁesbfor
typing training materials ranging between 12 and 108 words
per minute in six word7pér-minute steps. Since none of the
gtudeﬁ£s‘in the control group wer& fngiiar with this pro-
jeétor; it was thouéht'that using this devicé would provide ' :
a test condition for this group which would' compensate for

é possible Hawthorn? effect in the experimenéal gfoup.

-

|
\ , l
It was noted on page 11 that speed and accuracy



3

r

should be stxdied sepafapely.! Therefore, in both the pre-

test and the bosttest, the students were measured §érﬂ(lr

dfbss speed and (2) accuracy. Both the pretest'énd therger

posttest consisqea of two five miégte typing tggtst follow-

3
N

ing the recommendation of West (1969).
Table 1 shows the experimental and control conditions:

I
[}

and summarizes the results.

Both the experimental group and the control group

3
\

improbed in speed and acahracy~pnder test conditions. The

control group showed the largest increase in speéed, 10.32%,

while the experimental group increased only 0.85%. The

experimental group, however, showed a decrease in errors of

29.52% compared wiﬁh a decrease in errors:of 17.46% for the
v { = .

contrxol group. Although in the predicted direction, tHe

results were not statistically significant at thef.65,1evel)

. v

of confidence. Significant results might have been obtained

¥

with a.largér group of students.
Then stu;ents in the experimental group filled in a
questionnaire dealing with their aititudeJtoward covert
practice (see_Appendii A). - It was decid;d~that.questions
1,2,3, and 5:7,8 of the gquestionnaire were the most inéica—
tive of the general attitude'of each student toward covert

Rpacticei therefore, the total responses'to these

[y
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. TABLE %
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?

Pilot SLudy -Experimental and COntrol Conditions and Results®

=1

Experimentaix\;\\;‘

~

Covert/Overt Practice !

|

control

Overt Practice only

_ |Day 1: 5 min. warm-up - 5 min, warm-up
' 2-5 min. pretests 2-5 min. pretests
" 5 min. cp? and 5fmin. op®|2-5 min. typing tasks
Day 2: 5 min. warm-up | 5 min. warm-up
. ’ 2 alternate 5 min.cp/op |4-5 min. typing tasks
. (20 mins.) :
' [T
)Daz 3:* Same- as day 2. |Controlled Reader b used
‘ o ‘Ifor 1st & 3rd typing task
D3y 4: 5 min. warm-up 5 min. warm-up
‘ 5 min. cp/op 2-5 min. typing tasks,
. T lst with Controlled
\§ Reader
2-5 min. posttests 2-5 min. posttests
: Attitude test N 3
.~ Appendix A e
Average Scores '
Experimental ? Gortrol
Pretest: speed - 58.6 wpmC. speed - 50.? wpm
errors -,10.5 errors ~ 6.3 :
L
Posttest: Speed - 55.6 wpm

errors - 7.4

speed - 59.1 wpm,’,,—"

errors - 5.2

The two-tailed t-Test “(Runyon and Haber, 1968) was used for
statistical analysis at the .05 level of significance.

- a
: b

c

\

cp - covert practice; op -
Except for the Controlled ‘R
were used in both classes.
"wpm - words per minute,

-overt practice
eader the same materials

t

2
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. aBle results.

.
} -

questions are shown separately. in the top section of  Table o~

s -

2. The scale ranged from 1 to 3, with 3. being. the most
' , h v .
for the responses

3 - ' . .

was 2.1 Which is slightly positive. "

PR YTy

t

The responséé to questions”4 and 5 are shown below f7
in Table 2, The mean for these responses is 2.05, which is

“, ) . A
slightly to the positive side of the neutral response of 2.

. \ B a // -
. . - ) ) .
‘Discussion .o ) N { -, /

Altﬁough the original subjects numbered ten in the
, ) . © a
experimental grodp and 17 in the control group, only five
N . - ° ~ ' 1)

: . o )
in each class were.at all four classes. Bad weather and .
v N .

”

conflictihg school events caused poor attendance. There-

| * v
| N \

fore, the experimental saﬁgle was'too,small to produce reli-

" .
* .

SN

~

f 4
As the control group was a larger class than the ¢
expérimental group in the beginning, five of the. students
v : : . - '
in the control group were assignéd to do covert practice

.

while the others acted as the contfo;. This was not a
satisfactory arrangement. Some of the covert practice

- . ' e < .
students seemed to feel that the students who were-actually.

typing were~"get€ing ahead" of them, became discouraged -and

just sat .and looked around the room until the five @inute

.

practice period was over. However, for the physical practice

&
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TAgLE 2
9 Pilot'study.Attitude'Questionnaixe
Experimental Groeup (N = 10)
. ” i
. - . "v_:
Questions 1,2,3-and 6,7,8 y i
hgn b . npegative neutral positive X \
e \ ‘ /
iq t e o y
liked COV‘é-Et"( 3 4\ ) 5 2. 2‘ \\\
prgctice : ~
found it * ‘
helpful y 2 4 4 2.2
found it ' {
relaxihg 2 L '7 2.5
Will use in -
. future for 6 3 -1 1.5
typing - '
will use in ’
future for 2 3. 5 2.3
other subjects . I .
will use in .
future for R
pracﬁlslng ' 5 0 , 5 2.0
sports or .
learning other .
motor skills
grand meaﬁ ) 2.1
: Questiénﬁ 4 and 5 ‘
. / .
used covert prac- (’
tice outside of 5 1 4 1.9

- class for typing

used covert prac-
tice for other
swbjects '‘slince
sessions began

v

grand mean

2.05

@
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v M “ & . o

. ' . ’ . .
- group, the split class did provide a-"test-condition.” On

. day, 3, a Skill-Builder Controlled Reader was.introduced jinto
’ * .. .
o the control group practice. This was used for the same
g .
amount_of time as the cepvert practice was used in the experi- |

£

- mental gfodp. This.appearéq to be a satisfactory way of pro-.

'"viding a test condition for the control group in the mainm

', study. Therefore, this procgdufe of.ﬁsing intact classes
. , ‘ v .
' was retained for the main study. ] ‘ -

o

Ad o

‘The results of the attitude questionnaire were just

3

bérely above neutral. Although useful, these findings sug-

5

. . N 2 MY
gested that a mores sensitive instrument was needed to re-

L flect shades of opinion. Therefore, the opinionh scale was

Al

o e

» . . : :
enlarged from a 3 point 8cale to a 5 point scale for the

3
.

main study which is described in Chapter III (See. Appendix

PO

&
& B for 5 point scale). It was also decided that'an attitude
questionnaire should be included in the main study. for the

control gréup (See Appendix C), ! B ‘
. . )
\ < , . 3
" ) . The pilot study,was useful because different methods
o . . . L
of test procedure were examined 'under ,classroom c¢onditions <

 t -

.making it Possible to develop a standardized methodology ) . |
' . : i

"for the main study.

\ ah
< v

3,1
. s
~ In summary, the review of the literature suggested

7
;

that covert practice is helpful in ‘the learning of a motor .)_

skill and the pidpt study appeared to support this view.

-5 .

¥ L d
[ . 2 L




"CHAPTER III R -

‘
@ ’ -
°

s

- STATEMENT OF HYPOTHESES AND MAIN STUDY )

-

The present chapter. describes the hypotheses and the

A
¢

. main study. The objective of this study was te- follow Ulich

(1967)-in determining~wQetHbr covert practice is a useful

~ .
It was:

4

procedure in the learning of typewriting skills.

] -

designed to be more conclusive than the'piloi study describéd

in chapter II &ut as in the pidot study, speed, accuracy and

o

the attitude of the students were to be measured. Therefore,

.- -

;He following operational hypothesesypere devised:

OHl

’

There is no difference in mean typlng posttest speed

» + . o

graup.’ -

OH, There is no differencé:in the mean number of posttest -

errors measdred between the experimental group and the

>

cgntrol‘group. . ' . . . o )

~

OH The weigﬁted mean for experimental attitude scores ‘is

. v
- -~

- not below neutral.

. :
The variables were as follows:

-
!

-

* _— .

Indepehdent:, kind of typing done (altprhate overt/covert.

»

practice or overt practice only). '




*

Dependent:

.
" . S

~

I

S oy
(O vt
. - Moderator:'-

[
?

L

N

’

" Intervening:

.

(@) typing speed in words pgr minuté, deter-

T‘mined by. the Yosttest; Ab) tyg&ng accuraéy,,'

dgpepmined‘by the numbér of errors made in the

! 4 [ .‘ \' . . ) w
posttest; (c) attitude, as .indicated by the -
. . ?

sum of the questions 1,2,3 and 6,7,8 aor the

. ‘questionnaire ®iven to the covert prattice

students - (See Appehdix B).}
(a) previous speed”in typing, determihed by

the pretest; (b) previous accuracy in typing,
determined by the’ pretest. |

i -

(_Q), imp'roving typing s%:iils By'practising at
i e i ’.

times other than egperimental'périods;

' A

available for
qf&y consisted
the control gr

L 4 Y.
‘total 6f .36 st

LN

t.

"

v/: ".

) (b) amount\of interest in testing érocedure;
o . (E)‘anxiety states associated with: typewriting
¥ ‘ ‘tesés. - . L,
8 ] . ) v e ) , '
‘%T“ ) Prééedur% fof,the'Main'thdy e o .
- ‘Pépulation aﬁéJSmmgle il U - . M/

[}

Subjects were drawn from second semester CEGEP typing
. . )

o~

K e .- ‘ ' 0] ‘ ‘-
classes in the Montreal area. Five typing cladses were made

.
. . -~

the experiment. The expériﬁental group initi-

of three classes totalling 28 students while
p ‘ . . .
oup initially cons%gted ‘of Wwo pﬁasses with a
. . "5, ’
udents. The subjects were%ll female 'and

®

o




v

)

[N

ranged inp age between 17 and 21. There were no extremes in

physical or mental ablflities, ﬁThe-studeﬁts pre—treatmeht‘
¢ o o .
typing speed ranged frem 37 to 62 words per minute with a

mean of 50 wpm.l Approximately half the Qtudéhts'in each

. by - v ' .,
W » group had had up to one year of previous typing experience

-

LY

although-some with the most experience were among the slow—
‘ $ .
‘h -
- ‘est typists. T . -
. * * ' be M » . v
- . ) Data for two of the experimental groups (N = 11)

! Qere'separated frqm the remaining experimental group on the
grbunés thét non—éelevant factors might have interféred

: C with their treatment. On the day of the final test’a new

ceiling was being installed in the classroom being used by

N " both these groups. 1In Chapter IV, additional jusﬁification

. for excluding these experimental §ubjects is éiven. Their.

. o8 .

~ results are compared, in that chapter, with the subjects

» ¥ -~

' - " who had noE'had'this interference. ) ‘~‘

From the original sample of. 36 students.in the

« -

control groups, onlyJ}4 were used. in the final sample.  Four

-

of the excluded c%nt ol students failed to hand in their

» posttests and the remaining eigh§ were absent for Qne.or
¥ . i Il ) : ’ .
A more days of the treatment. Thus attrition factors made

1
Qo

oo . necessary a study comparison of 12 experimeptal subjects and
V'\ ' ‘ . ) . N ! '
24 control subjects.

1ls g ) . :
. wpm - words per minute



v
8-

Method S

A}

- in thls study, on Day 1, all the experlmental groups

- .

and the ,control groups were, given two, fivé-mlhute Eyplng
pretests which were scored for:(i) gross speed.and (b) errors.

There was a rest period of appfoximately three minutes bet-

ween tests. After the treatment all groups were given two
t \ ) ‘e
more five-minute typing tests which were also scored for

(a) gross speed and (Q)_erroré. ’

The study took place two aays each week over-a two-
A . 8 N ’

week period for each group during the regulaT classroom time.

'

buring these two weeks the total class time of one hour was -
- ) . ) ) e

‘used for this'study.
. ‘ -

At the beginning of each‘of the four one-hour classes,
all groups’were given a five minute warm-up period in typing.’

After the warm-up, on the first day, all groups were

.

given the twobfive-minute pretests. ' e, x\Jm\_ c)

t o \\

At the beglnnlng of each period all groups were: told\\\x
what they were g01ng to do that: day and approxlmatelychow

~long each exercise would take. : .

©

on Day 1, following the pretests, the experimental °

'.'groﬁps were given a brief backgrognd~descr1ption of covert
! R - ' +

;

pract;ce'and were handed printed materidl which they weré o

Vo
asked to.Yead "in terms of typing," that is, they were to
. W ! B
. . .

L4




: . 24 .

imagine they were typing what the¢y were reading. They were
asked to eithér put their hands on their lap or on ‘the table

[y

’ .
in front of them, whichever way they felt more comfortable.

* (See Appendix D for an example of the actual instrudtions,),
t

<«
.

The instructions were standardized and given every day before. .

- ‘(- .
the practice. It was also impressed on them that their typing

tests would not be used for any school records and that they
were taking part in a study in which their results would be

usggd but not their names. They were encouraged to ask ques-

tions in order to clarify procedure.
In the control groups, 'a Controlled Reader was used

\T\\\\\instead of covert practice. Typing material was flashed on

N

the screen at increasing speeds so that the students would

L4

.try‘to type more quickly in order to Keep up with it. qpis
° . ) .
) ‘ ) .

apparatus is thought to help increase typing speeds. None

of the students in the control groups had been exposed to a

COntrolled Reader before; hopefully, it prgvided a satls-"

factory test condition offsettlng a possible Hawthorne effect

.

:\\;in the experimental groups. The Controlled Reader was used
for five minutes. Following this, the control groups were
given a five minute typing practice using the same material

r
as the experimental groups.

S0 On the second and third cless‘days the- experimental - . _~_

o

v
-

S



2

.o 'gmoupsjwere given two five-minute covert practice.periods .

and two five-minute t&piﬁg Practices, Ghé'typing practice

following each covert practice. - . Lo .

.
A

On Days 2 and 3, ﬁhe control'gfpups had . two five-

minute practices with fhe Controlled Reader, each followed

-
.

by a five minute typing practice.

-

On the final day the experimental groups had one’
five-minute covert practice followed by oné five-minute

. _ _ N

typing practice, while the control groups had five minutes

G

work with the Controlled Reader and then a, five minute typing
~practice. The students in all groups were asked to check

" every five -minute typing task immediately after they had¥
finished it, marking for speed and errors. ' In this way'they

were. provided with feedback on the résults of their work.
& ; .

. This also gave them a brief rest period betweén. typing

3
. -

périods. At the end of Day 4, all groups were given two

five-minute typing poé@tes;s which were later scored for

'speed and errors. A}l'éroups were then given an attitude
l ) \ ' ¢ .

' questionnaire which they were asked to hand in unsigned

» : :
(See Appendices B and C). _ . \
. » . . o o
"All the stimulus material was matghed for syllabic

. .. ‘ _
and stroke intensity. Syllabic intensity is the average

number of speech‘syllableé per éictionéry Qord and stroke

Qn
-

LY
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.

'y - N . r— .
] - . . ‘ - Y -
-« LAd R

/

intensity l}s thé] average number of.ty[ewriter'stnpkesaper

ce (West, 1969,

dfctiénary word, including interword spt
p.530)." Twe of the typing teachers madh'the"deéisioﬁ”as to’

N
*

. what typing material was suitablé. The same stimulus materi-

- .

al was-given to each ¢lass in the same order. Appendix E is

, an exampie of the.stimulus mdterial. ' ~:

-

.
- .

", . Table 3 summarizes the experimental conditions. v

2 -
. * *

Scoring e . —_—

A list of standards for scoring speed. and errors was

» sdrawn up. Some examples are: the omission of a word or a

line ‘was one error; a letter typed so lightiy‘that it would -,

o
1

. have to be re-typed.was one error, etc. ‘Two people inde-

=~ pendently scored each test for Speed and errors. The,scorés

* . [ E
were compared, and any differences were reconciled according

L =~ .t " l v

to standards which the two judges haq previously agreéd upon -~

anﬁ wﬁich were generally cdnsistent with ofher’stﬁdies*(West,
’ A A . oo . .
1969). .
[} , . . B N

‘The attitude questionnaire.given'to«%he experimental;

' groups consisted of eight questions each with a fivé'pgint>'
. ’ ‘5 ' ° 3
scale ranging from very negative'(l)’to very positive (5),

with 3,being neutral. Questions 1,2,3, and 6,7,8 were

N t

scored, éeparately from 4, and 5. Questions 4 and 5 were

° ‘

estimates of time spent on covert practice outside of class
¢ * ~ ! .

Y —
I -
B ’ H
[ L}
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- TABLE 3

. Experimental Conditions
.for.the Main Study
E;{perimental Graups Control Groups ‘
Day l: 5 min. warm-up ' The procedure was the e
) same as for the experi-
.2-5 min. pretests - |mental groups except

. _ . ' that' a Controlled Reader
| 1-5 min. cp: 1-5 min. op |was used in place of the
; covert practice. .
| . ~
; _ | pay 2:, 5 min. warm-up - T . )
1 _ :
| - 2 alternating 5 min. .
| cp-and op ’ |
| - A
; ‘ ' Day -3: Same as day 2 "
[ \ <? ° - ~ o D
, Day 4: 5 min. warm-up - v . A ' ,
B . -
1 7 1-5 min. c¢p: 1-5 min. op

S . " 2-5 min. posttests )
o ‘ . i ' .
Attitude test T ' , ' . )
a . ’

k)
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-

while the- other questions 1,2,3, and 6,7,8 asked ébort atti-
: q. ’ v [

'tudes‘concerning'covert pracfice (Appendix.B) . The arith-
Q" . i * . A .

o metic mean was obtained for each guestion, and for the sum
. - ‘ po _

of 1,2;3, and 6,7,8, as well as for the total of 4 and"S,
(Table 5, page 35).

’ Theqconfrél'groups were also given a questionnaire

\ containingffour questions with a five point range (Appen-

_dix ¢). The arithmetic meap was obtained ‘for each question

as ‘well as for the sum of all the gquestions (Table 6, : : :_

page 37). %4
Due o various reasons for attrition, the final
sample numbered: expérimental group = 12; controi grdup
- ' . * °

‘= 24,

. : , : .
. o , .
A In this chapter, the hypotheses were stated. Also |
. ) T . S . '
g described were the method, the population and 'sample and \Jf-\\\—~\
the Scoring of the main study. ' The resultg are given in
\ v . o
¢ ‘ .

Chapter 1V, followed by ald£Spussicmuand suggestions fef

. * 7 a
fu%;fetigﬁgarch.' - ~ o , SR !



Results . "

.

e
- . — RESULTS ‘AND DISCUSSION

~

'Speed. The first hypothesis states that the two
/.

methods; alternate covert-overt practice and evert practice

alone are equally effective in bringing about an increase

©

' in speed in typing. ~ ) . .

’ -~ \',l

As mentioned on page.22, the results of two of the

’ 2

‘experimental groups (N = 11) weXe questionnable becausge of

the posttesting environment. e noticeable distraction

LI

‘of the students was reflected in the standard deviation of

' the speed péstuﬁt which was 13.92 as compared with 7.65 for

the speeé posttest of the other experimental group and 6.67

fsb-the.control group speed posttest. An F-test was per-

CHAP'DER‘ v . " ' f

formed on the speed posttest variance of the excluded experi-.

mental group vs. the experimental-group whose results were

used.. (F = 3.66; d.f. = 10, 11; P <.05). This large

difference in variance justiﬁied the exclusion of the grohp

that had the.difficult tesiing environment. It is inter-

‘esting to note, however, that the excluded group showed the
N ) ' 2 LY

»

\-‘.\
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same trends as did the other experimental grb’up in both the

pilot and t'h‘e main stuhy, ‘i.e., a gain in speed and a —
\ . .
reduction in errors as indicated in Table 4. . :

s

The final experimental group's pre,t'ést .spéed of
) [ 4

47.5°wpm was much lower than that of the control group for

<

pretest speed, 52.1 wpm, Because there was 'no- a priori ’ e
ex;:eci:ation that the experimental group pretést‘speed would
ge different from the control ’-gr.oup pretest speed, a two-
tail.ed t-test was performeci on these scores,
The .control group pretest speed e'xceeded thé experi-

. ‘mental gfoup pretest spéed by 2.04 wpm. A two-tailed t-test

- shows this difference: (t = 2.04); (p < .05). ~

' + The experimental group's pretest mean speed was 47.5

wpm and the posttest mean.speed ﬁvas 52.0'wpm°., which was an

Y

increase of 9.47%.
. . » C g , »

, ) , g Thc-'z control group's pret‘\eé,t ;nean speed was 52.1 \:)%m
a_nd~t};e posttest mean speed was 52.8;w1‘3m or an in‘_crea;ﬂue\:)f
1.34%. ' \ | ‘ ' ,
Both the experimental groﬁp arid the control group

' . o : 3
improved in speed under test conditions. However, the mean

speed for the experimental group increased to a larger-

e
VR

ex;:ent than ‘that of the control\.group. .

‘ The difference iw speed of the .two groups at the -




TABLE 4 ' . : r

-

- Average“Pretest and Posttest Speed and'Erroxs'
of the Experimental Group, the Control Group
y - and the Excluded Experimental Subjects

3

Average.Speed‘(wﬁm)
Pretest Posttest| Increase
Experimental.Group' 47.5 | 52.0 5.5
Control Group . 52.1 52.8 0.7
Excluded Experimental ’ )
Subjects 53.3L 54.7 1.3

'}

Average Errors
~ v, | Pretest Posttest | Decrease | *
Experimental Group 11.3 9.7 1.6
Ccontrol Group 1.7 12.3 -0.6
Excluded Experimental ' -

2.,

2
e
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&

. . B : . - ' 4
. beginning of the tepts was statistically significant at the )
- . i . A\ ——3) ot o R : .
.05 level of confidence, with the contxol group being larger; \j
. M P

but there was no significant difference after the treatment.
* .

* This would indicate that the incijease inq typing speed of the
. 4 i )
experimental group was of sufficient magnitude to reject

- .
the nu;l hypothesis. Specifically it appealgs that the

-
13

Ny, o=

experimental group increased significantly c'ompared to }:he | ‘
control 4group. This anaiysis fé consistent with .the obser- ' |

' vation that the experimental gain appeared larg'er than the
‘cor_lt'rol "gi'oup gain. . B

Errors. The second hypo;lj_h'esis states that.the two

Imethodé, \alternate covert/overt pracgice agnrii overt practice ]
alone are equally effecthive in bringing gbout more accuracy -
in typing. ‘ , ‘ ‘ E ' - , .

4For the éxperimental group, the mean of. the pre-

test errors was .ll..3 and for the p;)sttest 9.7 which was a

decrease of 14.16%. The control group's mean of pretest

‘ ) . errors was 11.7 gnd iﬁ increased in the posttesg: to,

‘125.3, which is an increase of 5.13%. (See ‘I‘able'4) . |,

-

(Snly the experimental_groﬁii decreased in errors under test

conditions. The errors for the control group, in fact,\

increased.
The average pretest errors for eachi group were not

[ : '
.




.
-

»sigﬁificantly different: (t = 0;25); (p > .20). .Thus, a
- %

4

' through five, wffﬁ'five extremely positive, and three neutral.

"The. mean score of queétions 1,2,3, and 6,7,8 was 3.4, which /

. 33

[+]
Y

one-tailed test was justified for the statistical analysis
of posttest errors. ' . ¥

S

The difference in errors for the two groups, using

a one-tailed t-test was 1.33 for the posttest which is sta-

tistically significant at the .10 level. Although the .10

tHl

level of statistical significance is not' low enough to jus-
. |

. «tify rejecting the null hypothesis, it does indicate a strong

trend toward the reduction of erroxs in the experimental .

&

group (see Table 4).

L]

Attitude Questionnaires ) : T

The third hypothesis is that the'weighted mean for
. o0

A ]

. ) : , .
experimental attitude scores.is not below neutral. The ..

attitude was measured by the weighéed mean of the group for
\ <

St f . - "1‘.. I N
questions 1,2,% and 6,7,8. The scores ranged from one

. ]

is slightly positive with respect to the neutral 3 (see.

.
>

Table 5). Therefore%the'ﬁypothesis was accepted.. It is /
interesting to observe that the experimental group put 74% .

6f the total numher 'of check8°fdrathe above Six questions Co
in the neutral or positive categories. Specifically it

k] - .

w .

appears that most of the students were neutral or positive

v ‘
\,;A
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Attitude Questionnaire for Experimental .Group

»

, (N = 16)

Q

TABLE 5

o

Questions 1+2,3, and 6,7,8

o | o o | >0
. ~ > > -~ 4 > -~ 5>
oA | A o - .| oA
o+ Hoa - + (o g )
Ow | + - 0 -
Ho| B 3 ) )
DO 0 o o) g o -
w el .8 o o, | wa| X
liked covert practice oy 6] 1| 7] 21 3.3
foind it helpful 1| 1] 4| 5| 5| 3.8
g . —/
found it relaxing 2 'f4 5 '5 o | 2.8
will use in future'for'j
typing ) o3[ 1| 8| 4| 3.8
will use in future for ' . . o
other subjects 0 3 S A3l
will use in future for S : )
practising sports or ' ’
learning other motor 0 3 6 6 } 3.3
skills T .
grand mean = 3.4
. —~\ .
;o \\Questions 4 and 5 | : '
| ! ' '_
used covert practice ) .
outside of, class for ) ,
typing since sessions % . 5, 0 7 1. 2.9
began , ,
used covert practice* - "
for other, subjects 4 6 2 4| 0| 2.4
since sessions began . ' 0
' grand mean = 2.6
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concerning the tx;?atment. n \ .

o

Questions 4 amd '5 asked whether the students had”
[ . S .

AN

. 4 .- . .
used c%‘t\“practice outside of c¢lass dur’in? treatment,

[y
©

They- related to student Estimates rather than attitudes,

»

3 v

; LA , .
‘hqrefore‘tbey were scered\separately from the other qu'es- )

]

* fions. The number of times neutral or positive was checked

-« for gﬁestions 4 ar;d 3 was 14, or 44:/; of the total, while
. . .

18 marks, or 56%, were: put in;the.negative category. The

B *, '\:H' 'o ' R * - 1 3
meanﬁﬁcore of questions 4 and 5 was 2.6. The results indi-

-

v

" cate that the students did not feel’*t they*weré using

-this practice very much outside of class (see Table 5).
. B . \ .

+ Sixteen students_in the experimental grc;up answered

~

this attitude questionnaire. Four of these Students were

not {present for all the -practice periods, 'so-they were not
amonﬁ those numbered- in, ‘the‘«Speed and accuracy tests which
. - - . . / N ) « N

were N = 12, e _ T

-

, “ control Group. Four of the students who filled in

e o o
the attitude test for the control group did not hand in

°

their final typing tests and two other students who handed

7 [ s <

- . v hd ’ ~ 15
in an attitude test were not present for the 'first session
. 2 ‘ 1} K

of the treatment .@'This accounts for the difference in the

. o - . \
’, number of subjects in the attitude sample, N = 30 (see

»
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Table 6) and the number of subjects in the control group \

’

§peéd and accuracy tests, N = 24, Dt

Q

‘

Seven §tudents in the control group noted i the =
comments sectionipf the questionnaire that they felt that .

the Controlled Reader had been ﬁelpfui.in increasing their

- 3

speed bﬁt that tﬁelgqerrors had 1ncrease5 as well. This“ l
effect was also show"ln the resdlt; of their .speed and '
accuracy testé where(phelr speedwlncreaséd 1334%-and their
errors incr;aseq 5.%3%.' l ‘ 1 A |
The'tétal number of timéghneutﬁgl or positive was

checked was 90 which means that 75% of the marks were put .
#
in the neutral or?b051t1ve category, whlle 30 narks or 25%

. .t

weres put in the negative category. The mean score of
these questions 'was 3.4. The scores ranged from 4 through®
5¢ with 5 extremely positive and 3 peud' . (See Table 6).

It. is interesting to note that the mean scores of

the §ttitude quesfi;nnaires fog both thé'exgefimental graup

and the conérol grooup wegt‘identical,t3.4. Sinc? the atti;\i5

- . \ ' .

tude wa§\§imilar toward both testing procedures, the differ-

énce in re;h%ts was probably due to the aifedence in trgatQ
: . . : !

“flent rather ;héﬁ to whether the students liked their pa;ﬁ%f

‘cular tifatment.

Only Questions 1 and 2 were comnion to the experimental

-
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\ , 0
% ) TABLE 6
\ Attitude Questionnaire for pontrol' Group
) © T (N = 30)
. . s ~ol|l o ° o | ™o
- > > — > -t >
o e o fu] o o) I
g P ¥ Ol g
Om| o o A | O
(2 H o o 3 ] HE )
‘ £ O 0 v 0O v O -
’ a8 g s o, | wal x
1l.|liked speed practice 2 7 } 15 3 |3.3
« 2.|found it helpful o 10 | 5 | 13| 2 [3.2
3.|found it stimulating 6 |- 2 2 'f-‘fo 0 |3%2
} 4 . |would like to have it ‘ : a 3.7
again from time to time 3 0.t > | 18 o




. . . :
and control questionnaires. The mean scores:of Question 1, ’

i.e., 'whether they lik?i,their particuldr practice sessions,
R , | . >
were an identical 3.3. According to the data from Question.
/ -

2, the ‘experimental group felt their sessions had been more

.

helpful (mearr scores = 3.8) than the control group did

' N

' .
(mean score = 3,2). ' I'd

In summary, both groups had a slightly positive -~
attitude toward their respecti?e'treaéhent.

—

Discussion ’ . ¢ T .

The findings of this study appear to support a

thebry that cdovert practice is effgct?ve as a ;;;hod for o
. improving typing ability. In the experimental group there ‘
‘ was 'a significant increase in speed, and ﬁhe analysis for‘
errors indicatgd a'strohg trend toward improvemenf.in
accuracy.m These findings are similar to‘thoée of the pilot
study}énd the same trend appears in the results of'thé
exéluded experimental subjects in the'ézin study.

' Typing ability variés with aptitudefang interest..

Somg students learn to type very quickly‘bécause of previ<’
ous'ﬁiﬂzﬁ\ffperience, etc. Thus it is very dif%iéﬁit to
find an eveniy matched‘sample. Therefore, the deviation
ffém the mean in any typing groﬁp is usually large, and;if

is difficult to ascertain the difference between means.

/

.
-
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S mental group was much larger than in the control group.

-

\
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Because the mean of the experimental group was so

[ \

much. lower than the mean of the control group for pretest

1

. ‘speed it was difficult to predict the final result. There-

fore, a two-tai%ed test was used for the statistical ana- .
1 P d .' . .

lysis. Such an-indirect procedure, as the oﬂ% used here,

{ .

|

would not be hecessary for evaluating the treatment if the

experimental and control groups were more closely comparable
.2, .

before the treatment. \ ¢
The superiority of the, gain in speed- of the expersi-
mental group is interesting. The control group, rather than

just being given regular typing pracéice, was exposed to the

Controlled Reader which is designed to increase typing speed.

<

While® both groups increased in speed, the gain in the experi-

(9

The means for both groups for pretest errors were so

- . ’

similar (11.3 for the experimen;él group and 1ll1.7 for the

Al

control group) that a one-tailed t-test was justified for
comparing posttest errors. The posttest data indicated éhat
* the experimentél éfoup errors had decreased 14.16%, while
the control group errors increased 5.13%. Although the
‘contrast betwe;n the experimental and the control group was
not significant ;t the .05 level, there was ; strong trend
(p £ .10) ih favour of the experimental group. Four of the

_studénts in the control group who were present for the

e

.
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" mental group and thé control group had
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N

posttest did not hahd in their tesﬁs. It was founé in the

past that -students who hall high efrors did not want to hand

in their papers. 'Aléo several students wrote on their ques-

tionnaires that their errors, had ‘'increased with their speed.

IIt may 5e assumed,*therefore, that h;é the missing papers

been handed in, they would have resulted in increased errors
for £he coﬂtrol group. Thus the contfasé of the experimental
and control éroups might have reached the predetermined sta-
tistical significance level 6f o= .05, In hddition, if the
48% attrition in the final experimentaf’group had nét oécurred,
theasggtistical tests would have been more sensitive to real

-

differences between the experimental ané control pgsttests,

the eri- b

~

According to the questionnaires,

able attitude

f\u

toward the particular treatment they rec
‘The covert practice appeared to be more difficult for

the students to become involved in than the task of typing

[

along with the Controlled Reader. At first many of the
experimental students did not appear to understand what was
expected of them, but by the third session it was apparent 3

that there was a strong interest in the treatment and that

the students were concentrdting on their task. L
- . _' -

"It is interesting to note that in the experiqentai/
group, twelve of:the sixteen students questioned thought
A

¢



that they would@®ontinue mixed covert and overt practice

in the future for typing; several felt that they could

transfer this practice to other kinds of learning. If such

transfer éﬁfects é%tually_do occur, the:- students will have

been trained to use covert pfactice a% a general skill appli-

cable in all their learning. ‘

. . ,
In comparing the main study with the pilot study,

»

the same trénés appeared in both. The increase in Speed,

however, was greater_ in the main study, while the decrease

L3
N
¥,

in errofs was larger in the pilot® In the Ulich test, the ?

i
t

errors were subtracted from the speed, trather than being
scored separately as was done in this stﬁdy.' Howevex, '

both studies described in this paper supported Ulich's

L] A

fiﬂdian that mixed covert and overt practice improved
. - [}

-

N student typing scores. : . .- 4

In general, the results of this study appear to

Support a pheéry that mixed covert and overt practice is »
—~ - i .
e » . . . . 7
_—~effective as a method of improving motor skills. Other
P :
~ e e )
////, ' investigations have reported similar evidence supporting
~ . 4
such a theory. Oxendine (1969, p.762) states, "A schedule //

.combining both overt and mental trials can prove as valu-

able in the learning of a motor task as a schedule in which

v

'~all trials are overt." Describing the learning of a simple

»
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*

hand eye coordination skill, Stebbins (1968, p.720) con-

cludes that "éhe greatest amount of improvemeﬁt is made by’

using a comﬁiﬁatioé 6f practice conditions.,"

- The findings of thié study §ugge§t that some prac--

)tical appiications of co&egt practice could be made in the
teaching 6fftypewriting: As w?s{ (1§7Q,°p.20é) points out,
this method~cbuld be applie§ "in class to any‘s§tuation in
which for one reason or anoﬁher the student'(temporarily)

has no typewriter." West alsO'sugéests that some homework

assignments using covert practice for typing would be help-

ful to the students. Cardboard facsimiles of the typewriter -

¢

keyboard ‘could be used as an aid to covert practice and

would be especially helpful in early keyboard learning;

-

The student could rehearse g few simplé.sentences while
looking at the keyboard: Another advéntagé‘of this kind'of
keyboard is that noise during practice ig eliminated and . -
thus many placeg become available for study, for insFance,
even a bus on the way to school.

y Tybewriters are expensive but’'cardboard replicas of
the kéyboard.would be very inexpgnsive. Stu@entkﬁ who
normally cannoé affprd typewriters, would be éble'to prac-
tice usind Y“his method. In terms of ‘cost vs. educatioﬁ?l

'benefits) this procedure would be useful and could be used

for simple overt practice as well, although the benefit of

~




feedback would not be available.
Perticone (1969, pp;l-2) mehtions,that,stimulus

novelty has been found fo be one aspect of external stimu- .
' ©

lation which is related to attention and manipulation,
West (1970,~p.395)'also points out in regard to typewriting

courses, "varying the activities is a sound antidote or

©

preventiye for the loss of motivation fesulting from bore-
dom." Covert practice could provide a stimulus novelty in

a coursé such as typing where so much repetition and drill

<5

are necessary.
In‘conclusion,~both the pilot study and the main‘

study defcribed in this paper indicated that there was a

£

trend toward improvement in both speed and accuracy through

.

-

the use of mixed covert and overt practice. The limitations

of the study were: a small sample due to attrition; a sHort

- »

testing time - only four, one-hour sessions over a two week
period; only female subjects of a certain age range were

t
tested; only some of the findings were significant. The

results, however, do show a similar pattern of improvement

A !

as obtained in many other studies surveyed in the literature.

o

Recommendations for Future Study

Studies in typing controlling different variables

_ _.— such as IQ, past experience, age and sex would indicate.

o

A1




whether these factors had any moderating effects on .the
. ) ®

teaching of typing.-

- (Y

Bigger samples are needed to allow more confident

‘results to emerge than was the case in this study where
: ' :

attrition was a problem. A study involving firét year high
school students would give a more homogeneous'grouping than
students at the CEGEP level. Xhese students would be

younger and thus less apt to have had previous typing ex-
' \
periédce. Attendqnce, also, might be more regular than it .

’

is at a CEGEP, tﬁ%rqby ensuring a larger sample.
A study using more periods for cdvert practice could
give more conclusive results-than this séuéy, which had only

four practice sessions. No research has been done on the
. . , ) . \ .

i

length and proportion of mixed covert and overt practice

which wouidlgivé"the,maximum value in relation to the time

spent. ' -

.

Simple replicas of typewriter keybogrds might be
designed and tested. ?he cost, durability and convenience
of various materials such as caédboard,ipiéstic or canvas,
etc., could be considered. These keybogrds‘could be used

)

t6\promo£e early keyboard learning with covert practice.
, ) . _ |
They could also be used in covert learning when the stimulus

material is oral dictation from a tape.
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. °Teﬁts of mixed covert and overt practice mentioned

-

above‘cou+d'be used for mahy kigds of motor skills in sports

and in the industrial arts. In fact, covert practice shoﬁld

-érove helpful in developing habits Bf thought and kinesthetic

awareness in a variety of areas; in situational planning and

developing and rehearsing'strategies in sports and athletic‘\

Vs
games (OxeMine, 1968). Mixed covert and overt practice
might also prove useful in developing skills in the more
. P ' '
traditionally academic subjects, such as geography (map

drawind) and mathematics (conceptualizing the several sfeps

necessary to solve a .geometry problem). .

L' ]
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APRENDIX &

-
-~

1. Dié\you like doﬁgﬁ‘:overt practice? .
- ) ' d

no . undecided yes

2.. Did you find it helpful?®

no ) , undec1ded yes

3. Dld you flnd it relax1ng° - ) N

no : undecided o yes

4. Did you find that you used covert practlce at other
. times than during thé assigned period? -

no s undecided yes

5. ‘Dld you find that you used covert practlce on subjects
» other than typing? .

.
o

no undecided ) yes

6. Do you think- you will use it in the gxture for typing?'

no « undecided, . yes’ '

a

\\;7. Do you think you will_yse covert practice 1n the future
- for other subjects? . .
* . ‘ ¢ .

S

~Nno | ‘- undecided - I yes ¢ co

8. Do you think yqu will use it in the future for practising

sports or learning other motor skills?
< .

s 1]
!

no - undecided * yes
- . * ¢ &
"Any comments? ? "
<2 \ = ’
1 -
- Y
. b 4
k.S ]
{ 2
. . . E r 3
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APPENDIX B
’

°

Questionnaire about typing practice (please do not sign your name)

DIRECTIONS: Clrcle the word or. phrase whlch most nearly matches
your feelings. '

-

1. Did you like doing covert practice?

not- not very undecided
at all much

Did you find it helpful?

not not, very undecided
at all

Did you find it relaxing?

o ) )
not not very Y undecided fairly
at all

L4

Did you find that you used covert practice for typing at/
other times than during the a%signed periods?

¢

not . not very undecided sometimes very
at all \ mach - - . often

5. Have you found that you have used covert practlce on subJects
other than typing since these sessions began?

nat ° not very ) undecided ..  sometimes very
at all much . often

* 6. Do you think you will use it in the future for typing?

never . probably , undecided sometimes., very o
not ‘ often
A
. 7. Do you think you will use covert practlce 1n the future for

other subjects? .
, !

, never probably » undecided somgéimes ~ very
not . often
o . 8. Do you think you will use it in the future for practising
| s " sports or learning other motor skills?
PO '/ - N .
: ' never < probably N decided sometimes - very
i not ' . often

Any comments? (fbf example, what you liked about participating in
the study, and what you disliked; recommendations

on how covert practite might be used in classes,etb:)

t -

" Write here or on back
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APPENDIX C

s

. QUESTIONNAIRE ABOUT TYPING PRACTICE

"(please do not sign your name)

- Did you like doing this form ofcﬁractice?

¥ not not very undecided fairly . very
at all much. - _ . well ., much
2. Did you find it helpful? - )
vh.z -

L3 o

not - _not very undecided. fairly = very -
at all ’

3. Did you find it stimulating?

|
|
|
|
!
l not - not very . undecided ¢ fairly very
: at all : ”
l - |
- © 4. Would you like to have this type of practice again from
} time to time?
|
|
|
|

K

}not not very undecided sometimes  often
at all much o

Any ‘comments? (for example, what you liked about partici-
pating in the study, and what you disliked;
recommendations on future.use, etc.)

Write here - - -

°

}"l’&
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APPENDIX D

. 1" NOTES ON PROCEDURE "

o

Both the experimental groups and the control groups

‘were told that they were part of a study testing different

s

methods of learning how to type.

- [ - v
On the first gday all.groups were told how long the |

study would take and on which days of the week and how long

!

each exercise/ would take.

5

Eath day each group was.told what' was to take place

-~

that day and how long each exercise wéuld take.
The only part of the study which was not mentio;;;\i\\

¢ .

‘beforehand was the attitude questionnaire which was given

after the posttests at the final sessions. It was felt that

it was import@nf_that the questions be answered spontaneously.
-’ It was impressed upon the students that only their

resdlts would be used in the study and not their names. It

‘

was necessary, however, for them sign their pretest and

posttest papers in order that these could be compared.

.

. It was also necessary to have’ their names so that
their attendance for the practice period; qouid be noted.
This, howevef, was Qot mentioned. Each day their regular
teadher“ﬁnoﬁtrusively checked attendance.

All five minute overt typing tasks inciuding the

pretests and the posttests were immediately scored by the

.

’



students for speed and errors.  This is a normal goutine
used throughout the school year. The pretests and posttests
were the only tasks that -were handed in to the investigator

and these, of course, were carefuily checked by two judges,

using standards agreéd upon beforehand.

-

The four sesdions in all groﬁps were conducted by
the investigator. :On the first dgy, the regular teacher
introduced the investigator and on the following days took

N ¢
attendance, but otherwise she was not involved in the praé-

[
-

cedure,

3 . . . ¢
On Day 1, ;ith thé experimental'gfoups, I éave a
. brief description of how covert practice was' conducted and
how, although it is a passive type of learping, thefe-is
qétivity goinglon, i.e., messages are being sent to the
musclésqfr&m the brain. I pointed out tﬁat several Qtuéfgs

. had shown that this particular‘type of practice was\found

to improve certain motor skills and that most good athletes

*

carefully planned and rehearséd their performance in their
mind before the actual practice and thought about their .
perfofﬁance afterwards as well in order to improve upon it.

No specific teéhniques have been established for

»
°

instruction in covert practice. Some methods used include

having gubjects watch films (Harby: 1952), read a descrip-

-

tion of a task and ™think it through" (Eggstrom, 1965),

3

4 \]

- : °

I




”

‘"visualize the-sensatio?s" of a performance (Twining, 1949);

The technique used in this study was to give each

~

studenﬁ copies of printed material that are used in regular
typing practice, similar to the sample shown in Appendix E. -
The students were told to sit with their hands on their °

laps or on the table in front of them, and read the material
: 1
as if £hey were typing it as they read it, but not to actu-

[}
°

ally type it,
" . { .
* -7 After the pretests the material for the covert prac-

tice was handed out. The following is a paraphrase of'the

instructions that were given orally to the students.

o

"Now we'are_going to do some covert practice. The

material that I'm handing out is to read but not type.‘ Read
N . + - %
it as if you are typing it. Try to feel that you are typing

.

it while you are reading it. Concentrate on the reading
material for.five minutes. At the end of five minutes I

will ask you to stop practising.". o

“

o

Each day before the group's covert practice I

explained how they were to read the material as if they

" were typing it but not to do the actual practice.

Tﬁe:cdntrol groups were also told they were part of
a study. Their part, ostensibly, was to work with the Con-
trolled Reader. For the most part the instructions in the

booklet which came with the Controlied Reader were followed,




d.e., to start slowly, within everybne's speed range and
. . \
- increase the rate of speed gradually. I tried to get a.

consensus of opJ.m.on ‘on what the startlng speed should be
and how high the speed should go. I wanted to get evetyone
to feel they were involved ir the rstudy and that I was

' really working with them as I was with the experimental
groups. I told them how before Bannis,teor had xun the |
4-minute mile no e’ne‘,had bf—:lieved it possible/ After that'
many-runnersﬂ had achieved' that speed. The ani;logy t'o'their
work was that if they tried follow:iné the Con;trolled Reader
at a faster rate than they belleved they could type, they
.probably would find that tﬁey coﬂgi type, faster Ohe of my
main concerns was to get the control group to feel they we;:e :

1nvolvedggé the study and.thereby es‘tabllsh test conditlons

equal to those of the experlmental groups.

a
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SAMPLE OF STIMULUS MATERIAL
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. ’ ’ . : APPENDIX E c

Words .
. A X ' minute
- The electric typewriter has made things so much easier that 2
it is not hard to understand why the busy' typist wishes to use 5
this model. The finished work always is so much neater and -7
many more clear’ copies may be made merely by regulating - 10
the copy control for the copies the typist wants. This' type- 12
writer produces clear copies whether it be for the first or the 14
_ last copy. , 15
Electric tyﬁing can be a pleasure-‘as the typewriter does much 18
, ,»~&8f the work and. the typist can now depend on it to a wider 19
measure than before. There-are right methods and‘wrong 22
methods in writing on this model and it is wise to start out 25
right by learning to use your lightest touch to tap the keys 27 i
rather than strike them. Once you know how to tap the keys 29 )
with a light stroke you can let the machine do the wdrk T 3]
for you. . 32
Typing authorities say that one of the clues to being able to 34
type rapidly and without making mistakes is to type without 37
, ' any sense Qf being rushed and the typist who knows how to 39
s use control in typing should be able to type rapidly and 41
without mistakes. The operator must learn to type and read . 44
¢ at the same time and the eye span should cover only the word . 46
that is being typed.and got the words beyond that point. 48
'I“ypists who wish to build up their rate should use copy that 51
\ . is eé.,s-y to type and simple to read and the copy should contaln 53
, . words that they c¢an tap at a high rate. The words should be '’/ 56
typed as though they were Jjust one unit for this is what 58
‘ . typists must do when they want to raise their rates to a new ., 60
' high. Some wgrds may be hard to type even though they are 83
short words and the typist should try to stroke such words 65 ’_ )
at a pace slow enough to write without mistakes. 67
: A :
Typists' today- find their work much hore simple than did - & 70
those in the past and they can now do rapidly what they . 71
. would have found at one time to be a long and tiresome job. 74
There were 'many long years of hard and persistent work on 76
the part of the nen who wanted to make the job of a typist 79
X . easier and more pleasant before this came about. They knew 80 ,
- then that typists would one day make up a vital part of the 84
' nation and they wanted just the right machine for the job. 85
Royal has always felt that the right typewriter for the work . 88
at hand is the one that could?’enable the operator to do the 91
work in as short a tfme as it can be done; at the same time 92
sparlng the undue strain that sometimes resilts from long \ 9% -

and tiresome perlods of typing. That may be the reason why 97

So many typists find they can be fresh as a daisy after a long 100 ~
job is over and why so many typists havk come to depend 102
on this fine feature. ' : . 103
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