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A Ccnparativf_» Study of Teaching Typing Skills To Element;uy School
Studehts On Mitrocamputers

Edward Fred Erb

The main purpose of this s:.ud& was to compare the effectiveness
of teaching the skill building d“ccxxponents of typewriting speed and
accura;cy using either the microconp..\ter- or the typewriter. A second
purpose was to evaluate the effectiveness of the microcomputer
typewriting programs selected for instruction.

A five week experimental study \\@s gonducted with 60 elementary
students selected from four grade three classes in a large urban
Winnipeg school during the months of May anf June of 1985. Three
hypotheses were‘ tested using students who were randomly assigned to
one of two experimental groups and to a control group. Each group was

composed of 20 students. The experimental groups used microcomputers

f;MSexisting commercial typing programs while the control group used

typewriters and a traditional typing program.

A posttest-only control group design was used. Two posttest speed
and accuracy assessments were measured by an instrument validated by
business education teachers. The data were analyzed through ANOVAS and
signi ficant result/s were subjected to analytical comparisons. Results
indicated no significant differences between groups and in time for
the accuracy measurement. No ,J:.nteraction between group and time was
found for speed. The typweriter group typed significantly faster than
the computer based drill-and-practice group and it in turn typed
faster than the computer based games group. All groups typed faster in

the delay than in the immediate posttest. No significant differences

\
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‘ implementation are discussed.

were cbserved in accuracy neither between groups * nor in time. These

results and tHeir implications for software design and pr&gram | :

\ Vo . ’

‘ 3
*
o g \
. )
.
) \
v
.
! )
. 5
+
.
'
-
' '
1 ’
“ @ R
\
¥ - /
. °
) \
— % -
‘
t
! %
Al o )
v
. Q
4 L}
¥
t
L
- .
-
©
- 1 -
‘ .
]
\
. v
\ N
rd f L4
f
' -
. L "
1 1
.
"
.
A
.
-
M
.,n v
\
)
A
LR 2 “ ‘
- r
.
i -h
L, ‘
)
Al i " v
’
- '
)
, ,
o
» .
. J
.
)
. "

T ‘
- * -



students in-this study.
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CHAPTER I

INI'KJIIJCI'IC& | ' ) -

v : .

'

The portable typewriter was invented in 1926 by ‘John  T.,

Unde . The typewriter quickly made its way into the educational

%t ing as teachers and researchers sought ways to incorporate it into -

their programs. The results from such early studies (Conrad, 1935;

' 'I‘at/e, .1942) indicated that the typewriter could play a significant

role in~ insroving an elementary school student's . spellihg without

" having a detrimental effect on his/her handwriting. Later studies

(Rme 1959; Bernazza, Bloomer & Cline, 1971) vérified that the use of

the typewriter could bnng about smular lﬁprovement in read1n§
grammar, punctuatlon, and creat:.ve wntxhg ablhtles. However, only in
a few mstances did md1v1dua1 schools .Or- school districts initiate
efforts to make ty.pmg a regular part of the “elementary school
curriculum. . U ot

With the advent and growth in poplularity of the microcomputer as
a teaching tool in “the '"elementary school claesroan, the value of
tdaching typing has cnce aga—tiri ccme to the forefront. Many articles
(Cronnell, 1961; Daiute,1983; Levine & Boruta, 1983; Marshall, 1984)

have been written providing helpful suggestions and directions for

" using camputers as instructional tools. Yet one very important factor

~

- . {
in learning to use a computer efficiently has not been emphasized
enough - keyboarding. Projected use of keyboard terminals in all

levels of aqtixirity - at hame, -school, work, and recreation - clearly >
' S
indicates that keyboarding is fast becoming a necessity.

_ TS . -
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Keyboarding has emerged as a new term in the business educator's
fiangxxage. Many ‘definit.gc?ns for keyboarding ”are found in the o~
literature. According to Dickey-ois'on (1982), a keyboarding courge- in
‘i(t.s purest- ‘sense is a oourse that preseénts only the keyboard to
persons who want to use the “bouch" system on a machine whlch hag a
um.versally accepted conflguratlon of alpha-numerlcv keys. It merely
presents the keys. Hawever, for the ptu‘poé’é's of this study, J:g‘pean s
(Sormunen, 1984) definition of keyboardinbg will be used. He states
that "keyboarding is simply using a keyboard, as- foun;i on a typewriter/
or microcomputer to input information. Typically, the expe{:t;ation is
t.'hat 1) persons 1doing the keyboarding‘ will use the correct fingering, "
and 2) they will ‘»not have to rely inordinately upon visual access to
the keyboard" (Sormmen, 1984, p.16). Using this definition the

%

researcher will consider the terms ° typewriting and keyboarding to be

Py

intherchange:ble in this study. : / ) o : .
If todays students are o function effectively in an environment
where conp.lten}zed instruction will become prevalent, they w111 have
to learn to operate an electronic keyboard by touch. The :urplxcaf,xons
are quite apparent; keyboarding: needs to be taught r.o students
beginning in the elemmte;:y grades. - ' a
- _ Initially typing was taught to ®lementary students using either
maual or electric typewriters.. In most instanqes' typing, was
introdgced as part of the ianguage pregram (Unzicker, 1'534: Tate,
1942; Rowe, 1959; Babbs, 1970). Same¢later 'rese'ai'qh projecte centred
around the teaching of typing to large numbers o’f elementary students
in an effort to take advax;tage of related ,language benefits (Casad,

1969 2 Oksendahl, 1972; Ray, 1977). Since the introduction of the

~ .
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,:nicrocarpit.:er into education, researchers have "investigated the

\
possibility Of using it as a natural electronic device for teaching
typing skills (Lindsay, 1982). The question needs to be answered: can

typewriting and/or keyboarding be developed to the same degree using
ndcroémputers«as it can using t;ypewriters. )

’ [}

#

Purpose
L

6\ D A t

The purpose of this study was to address the problem: can

eler’n:ant:ary students who learn t"_ypewriting with a computerized software
] b ,

program attain the same levels of speed and accuracy as students who

' = ! -
learn typewriting with a typewriter and a traditional instructional

program. .

~

L

N . ' »
typing programs for microcamputers, "MasterType" é‘hd "Typing Tutor

II", was best suited for guch use. -
-\“ ! } ‘w ‘ . ’
Significance of the Study ' 3 S ¢
£’ A
a Qﬁ'

As eé/ch year passes more¢ and more computers are appearing in
ho]
schools ‘and in many cases teachers.are anxious to incorporate them

i.ntoﬂtheir programs Even the youngest of school aged children are now
A . .

using computers during the eourse of their normal school day. As this

phenomena continues to gain momentum there is a growing ooncern
a}mngst edycators over the issue of keyboarding skills. The nai:uxje of

this concern is twofold. First, since most schools have a low

cmwt‘er/etudent ratio it is ?entiql that students make.maximum use

"of their computer time. This cannot be achieved if students have "to

. le on the hunt and peck method of typing. Without touch typewriting

\

l

- A second purpose of the study was to determine which of the two °*
LY . !



skills, students will waste valuable computer time searching for the
right keys. wrét this means is that' fewer students either gain access:
to the computer or each student's oofputer time is reduced.’ A.lso,“-it
may limit the effectiveness of certain kinds of Lnstruéuonal proéram
and use of such software as word processors.
Secondly, since keyt?qarding needs have‘no;w expanded to include

early élementary school students, who under current practice will have

. Inadequate ‘habits of 6peration b;' the time they reach grades five anc-i
six, it would seem ldégical that prdper key}:oa.rding techniques be /~
taught to student; beginning at this level. Even ::hough keyboarding

input is ‘minimal in the early elementary grades, there is concern .

3

o

pTongst teachers that students will develop bad habits which became

difficult to correct at a later date.

B

, » Given this problem, how best might keyboarding be taught to

4

4 R ,
early elementary school ' children: by using computers and/or

. -

-

) typewx:iters? ‘ . . .

Limitations of the Study

-

The results o'f this study are limited by the following factors.
First, while ideally sub”jects should be exppsed to the experimental
treatment for a longer period ‘of time in order to more accurately
assess its effectiveness, school authorities festricted the reseacher
to a period of five weeks. ) - ‘ '

Secondl‘y, sthe sample -had to be oonfin”@d'toa‘ groupﬁe’f sixty
stucﬁnts“ because of the lmuted accessibility of typewriters and

microcamputers. \ .
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Finaliy, only two microcomputer typing programs were used.in the
study. This was again iargely due /to the availability '- of
microcomputers and typewriters ' for the study and to tyﬁing programs
that were oar?atible with the Apple II ard »¥Ee carput:ers. Although
ﬂj:ese two program are highly recommended for ‘e%enentary use, there
are others on the market or in the development stéges' that may prove

to be as effective, if not better.

]

e -

\a



u CHAPTER 1I
. ’ . . ' REVIEW OF LITERATURE ’

The review of the literature is divided into three parts. Part I

is a review of the research dealing with the introduction of the
typewriter into the elementary .school classroam. In many ways the
interest that was generated from this research has in recent years

been transferred to the area of word processing. Part IL discusses the

research undertaken with word prc;cessors in the elementary grades. In

.

the past few yeers the 1literature surrounding the use of the word

H

rocessor has broadened in éoepe bo include the teaching of
3 boardmg There appears to be a growing belief that keyboarding
should be taught as a prerequisite skill to the effectlve use of a
word processor and programming (Craighead & Mtger, 1983). Part III
reviews articles from periodicals and research reports that have been
published on the teachi:ng of keyboarding using microcomputers.

1\
Part I The Typewriter

-

Ever since the invention of t.he portable typewriter in 19_26 by
John T. Underwood there has been a pergistent interest in the question
of what effect typing might have on the academic achievement of
elen;entary school children. | . ’

Research datmg back many years has establxshed the fact that
typmg can be taught effectlvely to elementary school students

(Colahan, 1935- Ricketts, 1950 Olson, 1952). Other studies have

.related the skill of typing to progress in the 1anguage arts. The use

4



of the typewriter to improve spell?r:ﬁé‘,/reading camprehension, and
language and vocabulary skills of elementary school students has been
well documented in studies by Conrad (1935), Wood ‘and Freeman (1932),
Unzicker, (1934), Tate (1942), Rowe (1952), Bernazza, Bloomer, and
Cline (1969), Babbs (1970), Singh, (1972), Bradley (1982), and Kaake
(1983). Same later investigations in this area indicated that
elementary typewriting instruction could improve the quality of
students’ creative writing (Rowe, 1959; Mitchell, 1972). '

All of these attempts reflect a concern among educators to
improve ¥he curriculum by the addition of a skill which did not
detract from other areas of study, but rather made higher efficiency
possible in learning. Several article; by Rowe (1959), Erickson
(1960), and Hart (1960) have supported the premise that typing belongs
in the elementary classroom. "Elementary school teachers and
administrabors: should be encouraged to make use of the typewriter. It
is a time~tested teaching tool"(Cothran s: Mason, 1978, p.173).

Several efforts have been made to - incorporate typing into the

elementary school curriqulum. The Ontario School System in Ontario,

Ohio, conducted experi tal classes in tfypewriting for elementary

school children (Casad, 1%59). T}xe only restriction for precluding
enrollment was £hat the child be in at least the third grade and no
higher than the s~ixth grade. Ages ranged from nine to twelve and
scholastic rank covered the entire spectrum from the highest to the
lowest achievers. With a total class time of 27 hours the students
were able to learn all the material .normally presented in a

one-gsemester personal-use typing course that on the average would

require 60 hours. Cz;vsad (1969) observed that "the most beneficial time

-
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to teach a child is 'when he has both the motivation and the keen
desire to learn samething new ....typing is the logical sequence to
following the teaching of writing....it is not only a useful tool in
itself, but is of definite wvalue in learning all phases of the
language arts." l

In 1972 Oks;endahl reported on a state-wide project in Hawaii
where 50,000 kindergarten to grade six children, ages 5 to 10, were
using electric typewriters to develop ke , ding literacy. The
Pz\'imary Typewriting Program was but one part of the total Language
Skills Currlculum After one year the teach;rs involved in the study
believed that they had demnstrated that chlldren could learn to type
on electrlc typewriters using oorrect f;mger:.ng in an md1v1dua11zeq
program. Other evaluation data disclosed that the typewriting
materials could be uged by both low and high IQ children; and that
the ability to use these materials successfully did not correlate with
reading ability or with socio-economic status.

At Boyd Elementary School in Jackson, Mississippi (Ray, 1977), a
typing laboratory was the foundation of a complete la;;guage arts
program for fifth and sixth graders. Most first year students Jearned
~to typé at 40 words per minuté, and same second year students reached
as high as 115 words per minute.

Elementary childx"en in the Fort Lauderdale‘\and’Stuart Schools in
Florida have been learning typewriting skills in special classes
(Kreiter, 1981). More than half the students in the classes are now
performing a year ahead of their .grade’ levels.

Switzfer (1977) has been successfully teaching typing in Del Maf,

California, for many years to first through sixth grade students and

-

O 5
Prae” .
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has writte.n a book oontaining typ‘i.ng exercises in 'the form of games
for elementary school children.

Thé research ind:ycates.that typing can be successfully taught to
elementary school students and that the acquisition of such a skili
produces many worthwhile benefits (Casad, 1969{-. Oksendahl, 1972; Ray,
1977; Kreite;, 1981; Switzer, 1977). What is the proper age at which
to begin instruction in ‘t:yping?" 'I'he~ concensus seems to be that the
optmum age at which to introduce typing is eight or nine years" (

Yuen,; Carrillo, Bjonerud, & Chanbers, 1972).

Part 11 The Word Processor

L
The use of the microcamputer to improve students' writing is a

. ‘ . \ /
fairly recent concept that is now being explored by a nurber 7f

teachers and researchers. The word p ssor has implications for the
v/
way teachers will teach written expressfon in schools. At some t,

N

language arts teachers must consider Jjust how to make this ‘new

technology wark to the advantage of students who are leamihg how to

compose .

v

Woodruff -and Bereiter (1981) developed a program for sixth

graders which offered optional assistance in the form of sentence

openers, editorial and spelling assistance, contentless prampts, and

abstract element lists which were presented in the form of statements
such as "give an o;ﬁ.nion," "give a reason," or ‘give a perscnal or
real life example." This assistance became available to the student
whenever the keyboard was inactive for more than twenty seconds, or
when the Help key was pressed. Students who used the program reported

that it was helpful, but an examination of their writing revealed that

/

/
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‘. the quality was not improved. In a second study by the same authors a

series of response-sensitive questions were designed into a program
that halted text collection at the end of each sentence typed by the
student writer in order to present such questions as "Do you think
you've macie your reason clear to the reader?” and "Did you tell the
reader why your reason is a logical one?" Results showed that ' the
intervention slowed the composition process: of  the student
oonsiderably, but did not noticeably improve quality. )
Hennings (1981) suggested 'that word | processors could Ybe an
effective tool in the language experience approach (LEA) to the
improvement of reading and writing skills. LEA is an attempt to bring
‘ oral and written language toge’ther in the instructional program. It is,
bgsed on the philosophy that children can learn to write and read

»

their oral language more easily than they can leau.'n to write and read
mate;,rial which is less relevant to them. '

In the LEA program a word processér can be used in the creation,
recording and editing of experience story charts in the primary
grades. In developing an experience story the teacher encourages much
talking-out of idea§ before begmnlng to draft words to be written
down. This is the typewriter stage of composition. Then ygxmgsters
‘move to the draftiné stage of conposition and dictate specific
sentences to be included in the class story. The teacher types their
words and sentences into the ooi\r@uter and théy are disp'layed on the
monitor. Children can make, suggestions for revising;their w@sitim
and the teacher .can type in the appropriate ca;qands to get the
oonputef to make the pditérial changes. When the children are

v

-
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satisfied with what they have co-operatively created, hard ‘e¥p¥es can
be produced and distributed to each child.

Bradley (1982) designed two exploratory studies to investigate

the use of microcomputer word processors as an aid to writing

[AY
instruction with elementary school children. Three groups of five or

six first graders were selected by their teachers to participate in a
language experience lesson (LEA) in which the researcher typed the
childrens’ stgries into the computer. All of the children were ;af
average or above average ability and had no previous experience using
microcomputers. Each of the groups then composed a collective story
about an object that served as a stimulus.

In the second study three groups of four or five sixth graders
were given instruction in the use of one of the three word processors.
The question addressed that was of important to this stu'dy was: oould
the students learn to use a word processor well enough to complete a
sentence combining task. The ~three groups of sixth graders were
selected by their teachers . None of them were able to type and none
had had previous microcamputer experience.

Results of the study indicated that the microcamputer word

processor appears to have a great potential for helping elementary

students improve their writing skills. Students in the LEA groups

" contributed eagerly, wrote longer stories, and suggested revisions

spantaneously, Sixth grade students learned 'to use the word processors
well enough to successfully complete the sentence cambining tasks.

! In an ar:ticle by Levin and Boruta (1983) ways of using the
microcomputer for writing that take advantage of its unique strengths

were discussed. One suggestion they put forth was the use of

(-
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microcomputers to pro:iuce a monthly electronic. newspaper. The computer
added certain features that greatly mproved the usefulness of this
act‘ivity. First, it allowed students to enter text that looks
professional. Second, it allowed students to correct mistakes and
revise sentences with ease. Finally, the camputer allowed teachers to
emphasize revision to an extent not wusually seen in an. eleméntary
. school classroam. . L

Research (Bradley, 1982; Fisher,”1982; Miller, 1984; Smith, 1984)
indicates that computers equipped with word processors can be very
useful for writing in classrooms, especially if they are integrated
into the oontext of the classroom through writing activities
appropriate to this new commnication medium. The advantages of using

such a system are well known by its users.
First, the word processor pramotes the “idea of collaborative
, writing. A misconception prevails that camputers are sglitary devices
that isolate their users fraom a real ‘world and particularly fram other
people. On the contrary, Smith (1984) believes that computers can
bring pecople together in a dramatic new way. In writing two people can
undertake join; authorship far easier using a computer than they can
with a typewriter or pencil‘ and paper. This is made, possible by the
instant‘hisplay, memory capabilities, and editing features of the
computer. “"For two people to be afle to write together in this direct,
// collaborgtive way 1is to my mind the most dramatic development in
writing technology since it became possible for individuals to write

at all" (Smith, 1984, p.10).

Second, the word processor seems to encourage children to write

longer stories (Bradley, 1982; Fisher, 1983; Miller, 1984). It is

Y

C g
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interesting to speculate about why this happens. Novelty is a  possible
factor, but even when the n;wness of a word ‘processor diminishes

'production stays high. Watt and Perham (1982) believe the flashing
cursor, acting as a prod, is another reason: Also, the in.creased
length of conpositioﬁ may be partially due to the free flowing style
of writing that is learned once typing is masterea (Daiutg, 1983;

' /
Marshall, 1984). . /

Third, word™ processors appear to have great pbtentiaI' for
encouraging students to revise their writing more willingly than they
have in the past. Research has showm that revision j.s one of the most
important parts of the camposing process, but students don't re:vise
very mich (Cronnell, 1981). Donald Graves, a writ-:ing expert, says
“The problem that kids have with wrigpng ....is thata théy; feel the

Q
words they put down are inviolate....that when it's down, it's down

forever" (Green, 1984, p.22). WOrd processors allow students to add (

?

new text, delete parts or all of it, insert a word or ‘ line, or
rearrange text without rewriting the entire composition. Students - can
also save their text for further revision at a later time and print it
when they are satis%ied with the ‘fiﬁal version. "Whereas before,
classr@ revision was viewed largely as a punishment for not cat':ching(
mistakes the first time, revision is now béing presented as an
essential part of the carposir\xc_"; process" (Schwartz, 1982).

Four, the fact that a word process;or can produce a crisp copy of
the student's composition is a gfeat asset. This is especially true
for the student who finds hand‘wit":i.ng a stf¥agle. Writers may- be
discouraged because of judgements they make at an early age about
their writing uskills, based upon the poor aépearance of‘ thei?

e

»
-
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composition. Graves says:that writers “equate messiness with lack of

" knowledge. If the writing is not pleasing to 1':h‘e eye, they decide it
,..must not be, pleasing to.the mind" (c;reen, 1984, p.22). Word processors
free du.;g;en from the physical’ task of writing so they can
concentragg";x thf creative side of writing (Papert,1982). Also,
Graves feels that one of the keys to helping stuﬁente dev\e_lop gocd
writing skills is publishing their work frequently and getting it to
other students and parents (Green, 1984). The computer can speed up
and facilitate this vital publishing process. - .
Finally, word processing teaches the basic steps in camputer use:
~ the user gives the camputer information - in this case a story or
\\mw report or letter; the 'c.anputer. stores and manipulates that information
on commarid, the information is then called back in "processed" form by
the user. And, as with any camputer program, wox.:d processing requireé
that the user be precise’ and logical when givi;qg direction to the

°

computer (Fisher, 1983).

LY
gart 111 " Keyboarding - ‘ ‘ .

r

Same might reject use,of conputer word processors with .ch;.ldren,
because children who have dlfﬁlculty co-ordmatmg fine body
movements, can get frustrated trying to use ‘ the computer keybéard:
But, the fine motor skills required to use a keyboard are ﬁno more
difficult to master than those required to use a pen and pencil with
paper, or a typewriter (Marshall, 1984). It would seem urwise to

“ forfeit all the potential benefits of the computer processing words

because of a technical interface problem.
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ones, 1983) have known ' it was possible to teach elementary grade

. ) )
stxedents how tOo type because many research projects supported that

@,
oconGlusion. However, there was no perceived heed to teach keyboarding

to students at the elenenta:ry grade level. Microcomputers have changed
that situation. Not only has equipment became more readily available,

but it is now apparent that their is a need for students to keyboard

effectively (Sormunen, 1984).

Business education teach;ars are very concerned over the lack of
keyﬁoarding skills amongst elementary school children. They fear that
the hunt and peck, tm—finger technique will. instill inq elementary
school chj.ldren bad —typmg hablts that w:.ll have to be "unlearned" at

a later date. “As business educators, we must reallze\the implications

1]

for us when these youngsters reach keyboarding classrooms" (Rauch &

Yanke, 1982, p.19). -

.

In Omaha, Nebraska a survey of\ e err‘:antary school teachers was

o

conducted by Rauch and Yanke (1982). in order to determine the

to
-

inwolvement of elementary schools, teachers, and- students with

microcomputers. The results ‘of the survey que'stionnaire indicated t.ba(

Ty

elementary teachers are aware of the poor keyboarding techm.que their

students are developing. They undérstand the long-term *i‘nplications -

for business educators and consider their fears legitimate. The

teachers surveyed would‘like to see this challenge addressed ‘urﬁ/_g;l

. that keyboarding should be taught priof to or‘(in conjunction with <the

/- . ,
microcomputer experience. R%sﬁondents to the survey generally agreed’
A » . . ,
that students five years /o‘é age and older could be taught keyboarding.

'S

) » -
Al -

,For ‘years business educators (Rauch & Yanke, 1982; Stewart &

A
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Stewart and Jones (1983) report the public schoot system in

. Lincoln, Nebraska, is 'oonsitﬁj.ng\ four options for delivering

Ukeyboaréing mstructlon to elefxentary students. The keyboarding course
would be required for grades four, five, and six and might be optional

for. third graders.’

«

A possible - solution to teaching keyboarding skills to .e&lenen

‘students is to take a team-teaching approach. Since a course in

keyboarding requires the development of .a motor skill, \ corf;;:t
techniques must .be usedm ééveloping this ’s)kill. It is the busi.x;xess
educator who is Wledgeable irr this area’?nHo»ever, théy do not know
the learning strategies needed to adapt instruction in keyboarding to
elementary students. By cambining the business educator's edée of
teaching typing with the elementary teacher's knowledge of tﬂe
elementary student's learning patterns, a rrbre effective course oould

developed (Rigby, 1983). ”

research has failed to keep pace with this“ rapidly changing

technology. Little res‘earch on using the microcomputer to teach

keyboarding and/or -typewriting is available” with the exception of
2 . ‘( ¢

articles in periodicals and reports on action research. One notable

exception was- a study conducted by Lindsay (1982) with junior .

secondary (grade 9) --students in Vancouver, B.C. The purpose of the :

S

project was to ?ére the effectiveness of teaching the skild

building components of typewriting using both typewriters and

microgomputers. The study also addressed the suitability of the

microprocessor selected fot typewriting /instruction. A"

¢

-

.

Whilé the growing popularity of the microcomputer as an

i ‘;}—_ructionall tool is an accepted fact, it 1is also a fact that.

4

&
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Ten hypotheses were tested using a randomly selected treatment
gr\oup of 32 students and a pontrol .group of 73 students. The
experimental group used § custom designed software progr‘am which was
essentially a copy of the skill building text material used by the
oontrol group. 'fhe results failed to reject 9 of the 10 null
‘nypothesés indicating that the . microcamputer was as effective as
electric typewriters in incre%sing speed levels when factors of sex,
age and class attended Yere considered, and)as' effective as the
electric typewriter in increasing accuracy scores where age and class
at:tended were involved. In the rejected hypothesis, significance at
the p € -0l level indicated that males of the treatment group did not .
achieve error rates as low as either the control group males or tﬁe
females in the treatment group. However, this result appeared in only
one of the four classes and may ha;/e been a conseéuence of the small
nunber of male students in tha;t treatment group. _ '

Camputers used for thid study were the Commodore Models 2001,
4016, and 4032 with cassette tapes. Several problems werevencountered
with these machines. The 16,000 characters of memory storage of some
of the w!pztférs proved 'to be insufficient. The layout of the
mic:roccmputeJ."L keyboard varied frcm that of a modern aelectric
typ@writer and as a result several’ keys had to be reprogrammed.

Ve

Finally, loading the program fram a cassette tape proved™teo slow for

nea.rl.y' 10 percent of the available class time duy
lost p'erforming' this' task. Inspite of these
(1982) indicatec}‘ that the Oaﬁ;ndo;e models used Ahe étudy-wefg as
effective as the‘/ electric 'typewriters for the tealching ‘of !;ypedriting

skills. !
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6wnby and Perreault (1983) conducted a study with 64 students at
Oklahama State University using both typgwriters and microcamputers to
teach keyboazlding. A primary consideration in -the decision to use
computer-aided instruction was to distinguish their oourse from
typewriting. It was felt that some students would reoogniz; ‘the need
for computer keyboarding skill who would not acknowledge ‘the
typewriter as a legitimate tool on which to acquire this skili. The
course cons';istedl'of three 30-minute sessions per week on the computer.
Students were instructed toa foliow each camputer session with a
50-minute typewriting laboratory session using a text and correlating
audiocassettes. The recommended sequence was - to complete Lesson I on

the computer and then to camplete that same lesson on the typewr';'.ter

‘before proceeding to Lesson II on the computer. Students were required

to complete a total of 35 lessons. TQL pass a student had to
denonstrate the ability to tyée at least 25 gross words a minute with
3 or fewer errors a nﬁnute.

All students; who c.onpleted the requir;e;l lessons were able to
achieve/at least the minimumm standard of 25 gvz)am Wl.th three or fewer
errors per minute. These scores compared favorably with those of
students taking Basic Typewriti:ng 1:{1 a teacher-directed envirérunent:
"If one considers this standard as bt;ing acceptable after 25 hours of
instruction and practice,. it is evident .t.‘nat students » can learn to
keyboard from ccmputer—ai?ed instruction" (Ownby & Perreault, 1983,

p.1l). Technical development showed little difference between the

~ Keyboarding student,s. having almost no teacher interaction and the

Basic Typewriting students studying in a teacher-directed environment.

Yo
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With the increasiné popularity of the microcamputer for classroom
use, the ocomputer will no doubt become more of a vehicle for

keyboarding instruction. For those who want to learn keyboarding . to

use a microcamputer, the computer itself is a natural means for this

instruction (Lambrecht & Pullis, 1983). Accorgdi to Schmidt (1983)
the advantages of teaching k ing wi microcati)uteré‘ include

immediate feedback, lack of embarrassment when mistakes are nﬁde, lack
of subjective teacher evaluation, flexibility of scheduling, "and
freeing the teacher. fram time-consuming tasks.

In a recent paper Miller (1984) poses the'queﬁtion: should typing
skills be acquired prior to using a word proces‘sor or is tl:e hunt and
'peck two-£finger stra%’.egy satisfactory at first. Kisner (1984) feels
that "aht;ost everyone” needs to Know keyboarding. The increasing
impact of computers as an instfuctional tool emphasizes the need for’

all students to learn to operate an electronic keyboard, by touch, if

, they are to func¢tion eEfectively. KWithout keyboa.rg_(ing skills, students

waste valuable learning time searg:h:.ng for tlzxe fight;. key.

Keyboa::/ding is -a psychamotor skill and correct techniques are
necegsary for mastering such al s)gi\ll.“ As students begin using tl/me
keyb'oard/, they ° form lifelong halfit) where correct techniques are
%xtremely important for eﬁficiency. ;: most effective way to develop k
keyboarding skill is through organized J.nstruct:.on Althouga the--
two~finger,” hunt and peck method may work for short responsé, \such a
r;\ethod is not adequate when more lengthy keying is necessary. This
habit is time consuming and,” once formed, is' difficult if not

impogsible to correct (Kisner, 1984).

\
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Research suggests that Xeyboarding should be taught in the
elementary grades (Rauch & Yanke, 1982; Stewart & Jones, 1983; Higby,
1983; Marshall, 1984; Kisner, 1984; Sormunen, 1984; Wetzel, 1985). "It
is reasonable ...... to conclude t};at keyboarding instruction should
be piaced in the grades prior to the i;xtroduction of pz_'ograxmu’.ng, the
use of word processing to teach comunication skills, or any -other
activities that require efficient keyboarding skill" (Sormunen, 1984,
p-15). Being able to keyboard, by toucl'm, ' e_nableé students to
concentrate on"t.he thought process of writing and on instructional’
responses rat.h\éfﬂgthan on  the psychamotor skills involved. Rigby
(1983), Topp (1984) and Raimondo (1985) are mc;re definitive regarding
the teaching of . keyboarding for they suggest 'mtroducing‘ a keyboarding
ocourse to develop touch inputtincj skills’ a'tl the third and/or fourth
gradé levels.

Clearly, a review of ex‘cisting literature supports the teaching of
kejyboard'}ng to elementary school —students. The question arises: what,
© criterion ougﬂt to be set for keyboarding competence at the elementary
school level. Same authors suggest that students ought to t.ypel aboset
25 gross words per minute (gwpm) before using a typewriter application
%rogram (Kisner, 1984). Gi‘a'ham and Miller (1980) feported that most
fourth through sixth graders"can"coéy from 7 to 10 words per minute by
hand, depending on grade level. Wgtzel (1985) concludes that students
that can type 10 gwpm "use the computer for tasks that require a
significant amount of keyboard entry." ‘
How much time is needed for students to reach minimal proficiency
in keybparding? Fifth and sixth graders typed an average of 40 words

per minute after one year of one~hour-per-day instruction (Ray, 1977),

-~
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and fifth graders typed an average of 22 gwpm after nine weeks of
instruction at 45 minutes a day (Ker;er, 1984). Based on these and
other researc};‘x reports, Wetzel (1985) suggests that most grades three
five stuilents "will average 10 gwpm after receiv'i.ng(

ins on and practice on a microcamputer typing tutorial for 35

minute pe day for four weeks." )

ere is an absence of empirical studies to support the

opiriions of authors qf journal'articles who have come out in favor of
introducing keyboarding into the elementary grades. Whether or not the
skiliecf _touch 'typisf; has a distinct advantage over a non-touch typist
in using a word processor 1is at this peint an "educated guegs."
However, the arguments put forth by these business education’ expert,
who are calllng .for the teaching of keyboardmg to elementary y‘sch'c'x'ﬂ‘

students, are ones*"&qat are founded on sound reasoning and practical

‘experience. The researcher therefore felt t.hat a omparative study on

the teaching of keyboarding to elementary students using typewriters

and microcomputers would be a valuable undertakmg
./

. #

L}
Summary of the Literature Review

§

@

The use of typewriter in the elementary school classroom has
proven to be a valuable tool. .Ray (1977) summarized the following

benefits that are possible when typewriting’i‘sj incorporated into the

elementary language program: .

1. Children quickly learn the uppercases and lowercases forms of
the alphabet letters.

2. Punctuation marks are easily mastered.
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- 3. The left to right and top to bottom movements of the
typewriter carriage help in rewgding readiness activities.
4. Students have greater success in spelling.
5. Reading comprehension and vocabulary skills improve.
. 6. Handwriting and neatness problems are minimized

7. Students' thinking and creative abiliti.es seem to improve.
Inspite of the abundance of research espousing the value ::vf
typewriters in the elementary cla;ssrocn, its use never became
widespread. One notable exception occ’:urred in Hawaii where a
state-wide typing program was instituted in all its public :éhoolgf ’

With the de\ielopment of the microcbnputer over tl;e lagt decade
and its subsequent adoption into the elementary classroam as an
instructional tool, the igsue over the value of keyboarding skills has
once aéain come to the forefront. Clearly, research has shown that the
computer word prc;cessor can make a significant ocontribution to the
elementary language program. Its instant display, memory capabilities,
editing features and ability to produce hard copies will have a great
impact on the way teachers will provide language instruction in the
future& f{owever, before word processors and instri:ctional programs can
be used effectively by elementary students they need to be taught
keybocarding. It only seems natural that the microqanputer is an ideal

tool for accomplishing this task. i ’

&Er.‘ese.se§ Tested in the Study

The hypotheses tested in the study were:

1. There is no significant difference between the typing speed of
third grade elementary students receiving skill building instructions

!
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on microcomputers using keyboarding software and the typewriting speed
of third grade elementary students receiving skill building
instruction on typewriters using a traditional typing program as

-

measured by straight copy tests.

2. There is no significant difference between the error ra;te
scores of third grade elementary students receiving gkill building
instruction on microcomputers using keyboarding gqftware and t}ie error
rate scores of third grade elementary students receiving skill
btxifding instruction on typewriters using a‘ traditional typing program

as measured by straight copy tests.

3. There is no significapt difference between the typing speed
and error rate of third grade elementary students rec:‘eiving
instruction from one microcomputer typing program and tth\
and error rate of third grade elementary students receiving
instruction from a different microcomputer ‘typ'mg program as measurc-::d

»

by straight copy tests.

Definitions
-

The operational definition of variablés found in the hypothesegh,

are as follows:

1. Typing skills: speed/ accuracy (number of typing errors).

2. A word: is defined a having an average of five keystrokes.

3. Speed: typewriting speed is measurgd in "worde: per minute", In
a two minute timed test, the nunber of words typed is divided

by two to obtain the avefage words per minute.
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4. Errors: typewriting errors is measured by dividing the total
number of errors made during the test by tyo to dotain the
average errors per minute. ‘ s

3 Microcomputers: Apble II Plus and Apple IIle.

6. Keyboarding software: ''MasterType" by Scari:oroug‘n Systems, Inc.

and "Typing Tutor II" by Microsoft Consumer Products.

7. Typewriters: I.B.M. Selectmaf:ic. . -

8. Typing program: ‘:You Learn To Type"” program for lower grade
children published by the Gregg Division of McG w-l:lill Book

e

m.-

Rationale For Hypothesés

The justifitation for testing the sgkill building techniques of
typing speed and accuracy using ‘typewriters and micocomputers is
supported in the literature review (hypotheses 1 and 2).

There is same disagreement amongst educators regarding the

_effectiveness of teaching typing skills using either tutorial/drill

ard practice typing programs as opposed to arcade-type game typing
prograns{j!’hypothesis 3). An important element of the instructional
games approach is competition (Romiszowski, 1984). While this feature
of the games approach is highly motivational, it may not be the most
effec_:tive way to teach typing. Teachers find that when using the games
appr)oach; many students became involved in winning the game and revert
to the hunt-and-peck method to type faster. As a consequence this
method of teaching typing may prove to be harmful in the long run
(Hopping, 1984; Waseylenki, 1985).. However, until typing packages

that employ both these methods have been "evaluated experimentally in

L3
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| a context that wdxm permit comparison no sound judgement can be made

about which method offers the better approach” (Lambrecht & Pullis,

1%3’ p.@)so ' . . - ‘
- X \’/ | . 3 .
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CHAPTER 1II

DESIGN OF THE STUDY
~

-
¢

The purpose of this chapter is to describe the study in -detail.

The population, selection of subjects, research design, treatment

. program ftvare, ocontrol program material, ' the measurement of

typewriting achievement, instrumentation, scoring bnocedures, research’

a
procedures, the hypothesis tested will be outline'd/.
Population [~

/>~ )

{
This comparative study was dlsigned to generalize the find’ings to

a target population comprising the grade three students enrolled in

elementary schools in Winnipeg. These urban dwellers represent several

‘national and ethnic groups, with English as the pre—daninént language

of 71 percent of the population. Winnipeg with a population of

approximately 600,000 people is the largest city in Manitoba and is

hame for over half the provincial population.

R.H.G. Bonnycastle Elementary School in Winnipeg, Manitoba was
the site for this study. The school is‘ one of 10 elementary schools
in the Fort Garry School Division. R.H.G. Bonnycastle School,
employing 31 full-time teachers for 608 students, is r?gardned as a
large element:.a%school. The school draws students mainly from the
Waverley Heights 6ommmity, ;;ut also has approximately 125 students
bused in ﬁrcm two other communities; namely Vista South and Richmond

West. All three %sidentj:al areas are considered to be middle to upper

middle class areas. ‘@ -



27

Selecting The Sanple ' —————

The students enrolled in grade three Are taught in four
- classrooms of approximately 21 students each. ®lasses are
heterogéneous in ‘terms of sex and academic ability. In order to
minimize experimental mortality, ‘accon'odate parental and teacher
requests, and to enhance the accuracy of the tes£ results scn:e
students were excluded from the study. lenese incluc?;fl:

1. students whose teacher and/or parents requested that the child

)not participate in the study. p

»

2. students whose attendance reford was poor. &

3. students who had previous typewriting instruction using either
a typewriter or a microcamputer.

4. students who were recent immmigrants to Canada and h%i little
experience in receiving instruction in English, IR

The consent form that was sent out-to parents is found in A;pendix A.
Only four students were Pexcluded from the study for these
reas‘ons\. Ileing a table of rarx‘icm numbers, 60 of the remaining 81
stu ere randamly selected from a ocamposite class list and

\
randomly assigned to one of two experimental groups and to a control

group. Each treatment group consisted of 20 students.

Research Désign

The posttest—only control group design (Gay, 1981, p.230),

modified to include a second posttest, Ws study. The

design can be represented by the following Watrix:

'y .,
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Letter 'R' represents the random assignment of the subjects.
Letter 'X' rep esents é’x'é treatment. Letter 'O' represents the two
postteet. Subsi i\pts 1,2, and 3 signify the first posttest while
subs;:ripts 4,5, and 6 signify the second posttest.

The combination of random assignment and the presence of a
ocontrol group served to control for all ‘'sources of internal validity
except mortality. However, nortahtyg\\vas dealt mth to sane degree by

ellmnatmg from the study students who may have had poor attendance

records.

o
This study required

pretest/since it was a known fact that
| Q\one of the grade three students in R.H.G. anycasﬁle School had
previously been . involved ‘in any school _sponsbred instructional
typewriting program. The only exposure students may have had to
keyboarding was fram the occasmnal use of a microcomputer in thea.{:
classroom or from the use of a home computer. In any case, they would
have used the two-finger hunt and peck method of keyboarding which has
. little relevance to the touch~type method be'ingr_taught in this study. -
Any exceptions were identified in the selection proced\:res and were
eliminated from the study.
Group equivalence "was determined by administering a series of
tests that measured fine motor skills. The researcher sought a test

-

that: -
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1. was reliable.

2. was within the students' capacity. S

3. was not too camplex in térms ofuinstruction and was easy to -

administer. ‘ "/
4. 'did not involve e‘labor’ate'apparatué.
5. was not too time consuming.

6. could be scored along a continuum rather than a “"pass" or
"fail". y
7. would measure abilities closely associated with the dependent
variable. ’ . -
—~ ‘ . t
The measurement instrumen}-. seleczzed for establishing group equivalence

was the General Aptitude Test Battery (Using Tests in Bmployment

Counselling, 1977). Five subtests from GATB, numbers 8, 9, 10, 11, and |
12, which measure for fine motor co-ordination, fingg#‘dexterity, and

' manual dexterity were administered. The results are found in Table 1.

The test designers a,ssociaté high scores o these subtests with
significant aptitude for suclhr occupations as typist, telegrapher, and
key punch operator (Using Tests in Erployment Counselling, 1977,

p.206, 207, 208). Reliability coefficients are repor‘téd to range' fram —
*

.80 to .90 and reviewers are in general agreement concerning its high
(> ‘ '
predictive validity. . R
An external threat to validity, the Hawthorne effect (Gay, 1981

p.\218), was to same extent controlled for by the five week treatment
\

period, during which time the rbvelty of being selected is thought to

have waned. \ -
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"TABLE 1 ‘ . I

Gfoup Mean Scores on Subtests 3,.9, 10, 11 and 12 of .,

General Ap&it_ude Test Battery LT

>
\
i Subtests
8 -9 10 11, 12
iter  _ 47.95 79.40 78.30 21.65 20.65
terType | 45.15  76.70 575.80.32.40 '20.30

'/ Typing Tutor II 46.50 80.10 78.75 23.20 20.95

A set of ANOVAs was run on each of the five separate subte'sts’ and

no significant differences were found between the three groups.

Treatment Program Software . A

“ The two microcomputer typing programs selected for use m this
' study were 'I‘yping_l'rutor 1I by Microsoft COnsumer Products and
MasterType by Lighgning Software. These two typing programs were
chosen on the‘basisvthgt: . A B
1)‘ they were campatible with the Apple II and IIe computers. .

2) they have received generally faworable reviews in several
computer magazienes (Boc)mrann & Madden, 1982; Green & Green,

1982; Lubar, 1982; The, 1982; “Typing Tutor", 1962). ‘

3) they are samewhat different in their .instructional method.

MasterType takes a games approach complete with graphics and

H 3
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sound while Typing Tutor II is more of the traditional drill

5 and practice style. A camparison of the effectiveness of these
two different instructional approaches were of interest to the

researcher.

( ~ Typing Tutor II )

] 1
S

After loading the Typing Tutor program, the screen displays the

t following menu:

+ A

- 1. LETTERS : .
' 2. NUMBERS
. % SYBOLS ‘

_ SELECT KEYS TO LEARN (1-3)

By' pressing the appropriate number, the user selects" iessons
presenting letters of the alpﬁabet? ,numbers and symbols; just numbers
' \ and symbols; or Jjust synbols; The _first “lesson"” preée_nts the
: “homerow" keys, and the program autcmatically inserts new letters as

» speed and accuracy are gained. . = | y
».. ,.l Under each of the three programs (letter, numbers, symbols), the
leatner has the option of selecting either an instructional program,
which presents new keysl in the respective category, o;: a' practice

session that generates a E:aragraph drill for typing longer passages of '

"isolated words and symbol/nunber combinations. Error corrections are

w ° Dot permitted while typing. F
\ , '.
New keys are presented in two groups of four keystrokes separated
» } .
by a space; i.e., ASDF DSAF. If an error is made when striking a key a

- . "beep" is sounded. The sound effects rtéy be turned off if desired.

- \

. )
-
A * .
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Eachr lesson is divided into ten short practice sesgions, and
after each lesson the ocamputer displays . the accuracy rate and the
typing rate in gross words per minute, After each lesson the learmer

is allowed to select fram the following four response .modes:

1. ALLOW SLOWER RESPONSE °
2. SAME RESPONSE ’
3. REQUIRE FASTER RESPONSE .

. 4. PRACTICE PARAGRAPH

€

If the PRACTICE PARAGRAPH is selected, isolated words are
generated consisting of the letters “mastéred" up to that point. After
typing the paragraph, the commater indicates the keystrokes mistyped,
keys reflecting a slow response, an accuracy percent, and the ) typing
rate in gross words per mmute . .The learner is then allowed either +to
return to the lessons or to type another practice paragraph.

The camputer calculates "mastery"” on an isolated letter, humber,
or symbol as‘b_eing a reaction time of at least 20 wc;rds per minute on
any given key. However, by selecting ALLOW SI@ER RESPONSE, the
computer calculates mastery as being 16 words per minute (or more).
Selecting REQUIRE FASTER RESPONSE interprets mastery to be 24 words
per minute (or more). Until the learmner maSter; a given key, no new
lettersf nurbers, or symbols ‘are presented.

When a Kkey has been ;"mastered" and thereby included in the
practice paragraphs, the specific combihation of keys is détemineci by
the learner's response rate on individual keys. The slerst typed keys -
" are presented again in, later practice paragraphs. After oconpleting

several lessons, "individualized" paragraphs comprised of such keys as

LN
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Z, X, Q, numbers, punctuation n'fa_rkg, and ty'bois in nonsense

r
-

oconbinations are given. N

' 1In the Teacher Mode the progress ")of up to 49 students can be
recorded or reviev;ed: new test paragraphs can be writgen, ‘edi?;éd," and
assigned. If?a printer is available, test paragraphs can beg printed
‘out on paperi ‘This feature offers same degree of flexibility in the
"tailorirg" of programs. .,
- Typing Tutor is an attractive program because of its quick .
feedback on errorsr, reporting of accu;'acy and speed results, and the.
"individualized" practice drills based on key ::esporxse rates. One
reviewer claims it “entirely eliminates the need for a typing teacher"

(The, 1982, p. 62).

MasterType

MasterType, ';he 'I‘ypﬂxg Instructional Game, takes a \dixgrent
instructional approach to the’teaching of typing, It takes a games
approach conplete with high resolution grapi'xics "and sound effects.
MasterType also ir;cludes an option within the program for- the creation -
of new lessons. ' o

When the program has been loaded into the computer, three options
are displayed: \ ‘

-

~

PRESS RETURN TO START THE GAME
PRESS L. TO MAKE A NEW LESSON

PRESS C TO CATALOG THIS DISK

——

If the RETURN is pressﬁ;\ the next message is the following:

J - N



’PI.EASEINPUI‘ THE LESSON NUMBER (1-17) OR THE MOF ONE YOU'VE

CREATED AND PRESS RETURN

\

The program 'itself does .not display the titles or contents of the
17 lessons at this point, but their contents are oontained in the
user's manual. Five lessons introduce new keystrokes; the remaining

lessons provide sequences drill on words~or number/symbol corbinations

of increasing length.

When a lesson is selected, a description of that lesson appears -

on the screen. A message about fmger usage is mcluded when new Kkeys
are introduced. When the description has been read and the RETURN key

has been pressed, the following options appear: >

PRESSRE’HJR\T'I‘OPI.AY

B ='BEGINNER'S MODE (EASIER GAME ) -
C = CHANGE SPEED, LESSON, SOUND, mc*.’
D = DEMO GAME ¢

Q = QUIT GAME = °

If the DEMO MODE is s’electeg the learner can watch the game
being played. The object - is to destroy "words" that are attacking a
spaceship. The learner is asked to "LOOK AT A CORNER AND TYPE WHAT YOU

SEE. PROCEED TO ANOTHER CORNER." The "words" appear at:random in the

four cormersi-of the screen and can be ‘“destroyed" by typing rapidly

and aecurately. “Words" may be typed in any order as they appear On
rapid-~fire fashion. o y

Correct typing causes a shot to be fired with appropria;:e sound

effects at the attacking words. Incorrect or slow.typing permits the

. €
attacking "words" to get close to the spaceship anfi/ destroy it. After
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such an attack, dazzling graphics appear and the user gets the message

that "THE WORDS WCNI"

?

single-keystroke "words" (disolated letters). If the learner

The “"Beginner's Mode" in all the lessons, consists of

succeeds

in typing the attacking "words" accurately and quickly, the following

message appears:

YOU HAVE SUCCESSFULLY COMPLETED WAVE . ......1

YOUR AVERAGE SPEED WAS ........WORDS PER MINUTE.
PRESS RETURN TO CONTINUE.
PRESS ESC TO QUIT THE GAME.

7

Surviving several "waves" gf attack, after "which the

bl

"WINS1, " or choosing to quit results in the following report:

AR 75N

- AVRRAGE SPEED..... :
FINAL SPEED..... o A

WORDS TYPED.....

MISTAKES. ...

PREVIOUS HIGH.....

LESSON.. ...

REPORTED SPEED ACCURATE TO WITHIN 8 PERCENT.
MESSAGE ABOUT RELATIVE SUQCESS.
PRESS RETURN TO PROCEED TO NEXT SCREEN.

The learner may now leave Beginner's Mode for Normal Mode, ask

for the demo mode again, Quit, or Change the Speed, Lesson,

[

learner

i

sourd,

3
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Etc. ProgressiBn to "Normal Mode" means that either group of nonsense
keystrokes or actual words may be appearing to be typed. The nonsense
"words" are designed to aid in key locations.

If a change is requested, the following Z';pt.l.ons are available:

1. TURN BEGINNERS MODE ON (OR OFF)

2. REDUCE SPEED GOAL

3. INCREASE SPEED GOAL h

4. CHANGE LESSON OR END GAME

5. LEAVE THE COMMANDER (OR CADET) MODE
6. TURN SOUND OFF (OR QN)

7. uppm/mwmss\o;spmy (or ALL E:APS)

i

8. SEE UNATTENDED DEMONSTRATIONS .

The "Cadet" or “Commander" Modes either display or do not display
a ward as- it is typed within the center.of the spaceship after the
word has appeared in a ocorner of the screen for typing. Seeing the
words in the "Cadet" mode permits immediate checking of accuracy.
Errors can be corrected either by hitting the spacebar and retyping or
by backspacing with the left-arrow key and retyping.

While the student may choose "upper/lower case" or "all caps"
display, capital letters cannot, be typégi..“ The shift key can only be

'y
used for certain punctuation marks or symbols.

The sequencing of lessons in MasterType is an "easy"“ to
k"difficult" progression, the "beginner" and "normal" modes, the
disélhy (Cadet) or nondisplay (Commander) of type<\1 words, the ability
to regulate the speed of “word att;c,:k, " the feedback@'.n the form of

sound and speed reports, and " the graphics together have yielded very _

<3
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positive software evaluations from other reviewers (Bockmann & Madden,

37

1982; Green & Green, 1982; Lubar, 1982). The ‘judgement has been made
that with MasterType "students can gradually became excellent uﬁ/ch\'

<@
typists" (Bochmann and Madden, 1982, p.60). -

Control Program Instructional Material

The oontrol group received their instn‘xction from the typing
prc‘::gram You Learn To Type (Lloyd & Krevol\in, 1965). It consists of 70
lessons. Each lesson consists of 20 mi.nut;e:-;, o:’ direct;d activity, with
a 5-minute optional follow-up exercise - twenty minutes being the
effective attention-span li;nit of pre-teeners (Sormunen, 1984, p.16)./

The first 42 lessons provide instruction in mastery of the
keyboard and basic machine operations. The learmer takes a sgkill
checkpoint-test a few minutes before the end of each lesson to
determine whether or not s/he rep‘e:cxts ‘a designated portion of the
. lesson. Thus, after every 15 or 17 minutes of new practice, pupils who
réquire it, are given remedial support. .,

Those children who do not"fﬂxife remedial pr:éctife are permitted
to participate in one of the language arts exercise games in the text.

The remaining 28 lgésqm in You Learn To Type centain production
experience projects, including daily skill drills and timings. When a
papil meets a defined standard on the f;iminés, s/he is permitted to
engage in the production projects. A further description o‘f the
projects will be withheld stnce for\the purposes of this study this
portion of the typing progrém was not used. .
You Learn To Type is a highly respected typing program that has

been successfully used with elementary students for a number of years.
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In 1965 the program was experimentally tested with grade five students
at the King Philip Elementary School in West Hartford, Ct. (Alan &
Krewvolin, 1965). It was also used for seven years in the Boyd
"~ Elementary School in :)‘ackson, Miss.to teach typix;g to fifth and sixth

grade classes (Ray, 1977). Sinks and Thurston (1972) also used You
’ Learn To in their research project in which they taught typing to
third and fourth grade students. Clearly, You Learn To Type is one of
the more highly respected typing programs available for ust: with

typewriters and elementary school students.

Measurement of Typewriting Achievement

One of the main components of typewriting ability according to A

Teaching Learning System For Business Education, (Popham, Schrag and
Blockhus, 1975, p. 173) is straight copy speed and accuracy. Iff was
this componeht of typewriting learning that was of prime concern, to
the researchef. Straight copy speed and accuracy instruction involves
. a great deal of drill and practice. This aspect of a repetitious drill
makes the microcomputer an ideal \Qstructlonal tool. Thus, the
effectlve use of the nucroccnputer is meagsured by the gains in
straight ocopy speed and straight copy accuracy.

‘'The measurement of a student's typewriting speed a/n‘dkccuracy has
long been estéb'lished as a major factor in assessing the degree of

typewriting skill (Weise, 1975: West, 1975).

Instrumentation

The instrument used for testing was author-constructed (Appendix

'B). The posttest was consistent with the objectives set out for a
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grade three typewriting program. These objectives were mastery of the
letters of the alphabet, spacing between ‘words and use Of the RETURN
key. The posttest was camposed of words made up of letters found in
the "home row" keys and let;tex:s E,R,T,U,I, and O of the top row Keys.
These words were also common to grade three spelling lists and reading
materials.

The same posttest, with one exception, was used to evaluate the
- typing skills of both experimental groups and the control group. The .
experimental groups' posttest was composed egtirely of uppercase
letters while that of the control group was camposed of lowercase
letters. This modification was necessary because the students w’ used
t'he. typewriters were not taught the use of the SHIFT key, Also, the
program Typing-Tutor 1II, when used with an Apple II computer, will
operate in gfy uppercase. As a result all students in  the
experimental groups typed in uppercase. The administration time of
each posttest was two minutes. It is cdwmon practice to supply a
marking code consis?ting of a word count on this form of instrument.
One word oonsists of five typing strokes. Thus letters of the
alphabet, space bar and RETURN are regarded as a keystroke. The total
nunber of words typed is stated at the end of each line and a running
score is presented in columnar form (on the right of the narrative.
Additionally, a sequential word count is horizontally displayed at the

base of the ocopy,-sTotal words typed are ezsily calolQated by the

student.
The instrument used in the study contained 32 words. Since the
subjects had never had any previous typing experience, it was felt

that this length of instrument was satisfactory. The business



¢ . 40
education teachers who assisted in designing the instnnnent‘ were in
agreement.

In order to assure that the posttest was a valid imgnment, it
was’ examined for content validity by qualified business edu_cation
teachers. The posttest was checkevd for both item ‘validity Qerd sampling
validity. Item validity was determined by observing each test item
individually to see if it measured the desired content area. Sanplmg
validity was determined by classifying each item into the objective
which it measures. Any necessary revisions were made prior to the-
pqsttestﬁ being administered. Y, | “

In order to determine the reliability of the typing posttest, it
was pretested with-a-group of 40 grade seven students. As part of a
computer awareness course these students have been taking keyboarding
instruction. Since the chance of’ students' remembering res'poqs'es made
between testing sessions was highly unlikely, the test-retest method
for determining reliability was used. After one week the same test was
administered once again to the same group. The two sets of scores, were

then correlated using the Pearson r correlation oocefficient. The

resulting test-retest reliability was .94.

S
Socoring Procedures

Typewriting speed is calculated by dividing the nurber of words
typed by the length of the testing time (Farmer, et al., 1977). For
example, a student typed 25 words during a two minute test and the

reswing gscore is 12.5 words per minute (25 / 2 = 12.5).

]
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Accuracy, W, is de}:ermined according to the total number of
i ifiable errors typed 03 anitted by the student. Fér the purposes
oz::s study identifiable errors were c._‘.lassified as:

1. Letters - amitted or superflucus

2. Misspellings | ’
3. Spacing - incorrect, amitted, or superfluous spacing betwéen

wards g

4. Substitutions | “

5. Words - amitted
This composite listing was applied by the res_earcﬂer in order to
identify student errors on the posttest instrument. Typing accuracy

scores were ° deterr,&{qed.by adding up the total nunber of errors a

Q

student made according to the established criteria.

Typing speed and error rates were recorded on an -author. designed

¢ s ¢ -

form (Appendix C). -

\ There has been some concern expressed about the scoring of
typewriting speed and accuracy,. The focus of concern is whether to
express the resultant speed and accuracy scores separately or as a
composite '? a single soore equivalent of these two vra.riables.
Camposite scores result in numerous cambinations which are d:’k‘fficult
to compare from one study to another. A composite scoring system was
devised by ‘Lessenbur{ and Cra;vfgrg (1952). However, West suggests to
“always score separateiy for speed and quality of work. Never express
the two in a single composite score" (p. 26). This point of view has
received popular‘ support in the belief that "measures of gross

stroking speed have high reliability even in very short tests" (West,

A —
- 3o
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1975, p.30). The approach taken ‘in this study was to k;ep separate
\\ 4
/s\oores for speed and accuracy.

Research Procedures

In one area of the school an instructional centre consisting of
“two typewriters and two microcomputers was created. Students from one

of the three treatment groups were scheduled to the centre

Instm;:tional sessions were approximately 25 minutes in
time frame was ideal since each individual 1essonvin
program consists of 20 minutes of directed actigity with a 5 minute
follow-up exercise (L].cyd & Krevolin, 1966). 1In|a six day cycle each’
student received 50 minutes of instruction. Th gtudy lasted for a
period.of 5 weeks.

T The ’first session at the instructional cpntre 'was uéed as an
orientation session . The objéctives of the studly were explained and
the inst.ructor familiarized the students with /the program, related

& ,

microcamputer), and record keeping system,

1. keeping eyes
2. fingers curved ‘and upright; wrists low.

3. forearms parailel to slant of keyboard.

4. sitting back in chair.

‘5. feet on floor for bala'nce.

Subsequent sessions were devoted to completing the typewriting
programs. \

\ ,
. * Y
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At the oompletion of the keyboarding program a two minute
posttest was administered to all students. In order to duplicate the
.comlitiona of the conputér based typewriting {rogram, the testing

instrument was mounted on the monitor screens for all subjects in the

experimental groups. Three students, one from each tyeatment group,
failed to lete the course of instruction or take the posttest. One
student moved away and two others were absent due to illness. The §ane
posttest was re-adyﬁnisﬁered one week later. Students were not made
aware of the delayed posttest, but to control for,any self initiated
practice they were quéstioned on any possiblé typing activities. they

may have done in the interim. # s

A

Hypotheses Tested

P
~

As previously stated the hypo&esés to be tested were:

~

~

1_.' 'fhere is no sizjnificant :iifferéxace between the typing speed of
third grade élemantary students receiving VskiLl building instructions
on microcamputers using keyboarding software and the typegvriting speed
of third grade elementary students réceiving skill bui’lding
instruction on typewriters Aing a tra\ai.tional typing program as

*

measured by straight copy tests. :

2. There is no sdgnificant difference between the error rate scores of
third grade elementary students "receiving skill building instruction
on microcomputers using keyboarding software and the‘ error irate scores
of t}u.rd grade elementary students receiving skill building
instruction on ';gypewriters using a traditional typing program as
measured by straight copy tests. ’ |

»,
.

4 o

fﬁk\/-



3. There is no significant difference between the typing speed and .
_error rate of thlrd grade elementary students receiving inst.rhction

fram one microcomputer typing progr§\and the typing speed {and error ‘

rate of third grade elementary students receiving instruction f.rcm a K
different microcomputer typing - program as meaaured by straight copy >

tests. = | : ' o /’[

Q



45

e

g A -
) CHAPTER IV

. ANALYSIS OF DATA
i ,

. 0 ‘. "i’ 1
¢ . ’

' . The data oonsisted’of scores for the speed and the error rate per’

minute achieved by the treatment and control groups The two treatment
groups, each compgsed of 20 students, received typewriting ins;:‘ruction
for 'a five wegk. periodl on the microcomputer using typewriting
'software. The ocontrol group oonsisted of 20 students who received
typewriting instruction ¥or the same period. of time on the typewriter

r

using. an esEablished typing ‘program, R

The measurement of individual words per minute andﬁ the nunber of SN
errors per ‘minute were recorded between June 7, 1985 and June 14,
1985. The raw soores:. may be /found in Appex:xdix D. nThe ren;inder of this !
‘chapter contains an analysis :of. the data generated by this study.
These analyses were run using SPSS ( Nie, Hull, Jer;lcj.ns,' Steinbenner | /
and Bent, 1975) version 9.0 and BMDP (Dixon, 1981) on Concordia

-

Uhiveréity’s CDC Cyber 835. - .

Group Equivalence

A set of five separate one-way ANOVAS was conducted, with the

scores in each.of subtests 8,9,10,11 and 12 of the General - Aptitude

8

Test Battery as dépendent variable, and having Group as the = - ,
» ]

between-subject factor with three levels. The results shown on Table

2, do not allow us to rejéct t.‘ne"hypothesis of group equivalence. g

)\

]
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: . Table 2
ANOVA on Subtests from General Aptitude Test Battery .
Subtest No. Name ’ F vaiue
8 Motor Co-ordination ] /
(Mark Making) - 1.06 * | .
9 Manuel Dexterity | ' - -
" (Two-hand Displacement ) x - 1.1 *.
10 Manuel Dexterity ‘ ' )
i (Or:e-ha.ncf‘ Displacement -
with Tum) - 050 * | e
11‘ . Fin_ger Dexterity C - " |
(Assenble) 0.95 * N
12 - Finger Dexterity ) ‘
»  (Disassemble) 025 * -

| * Not Significant at the .05 level (F .05 = 3.15 for d.f. 2,57). ' . °

L
’ N

[3

Relationship Between Speed and Accuracy

Meansandsta.ndarddeviationsforSpeedar\ddccui'acya;:'eshaﬂniﬁi
. ' »
‘Table 3.

d7



Table 3

Group Means and Standard Deviations of Speed and Accuracy

(L] ‘ for All Groups ) A
Group Posttest . . Delay Posttest '
‘ :
) X . . .
j Speed Accuracy s‘peed Accuracy
Typewriter ~ 8.84  2.47 . 9.32  .2.37
(2.63)  (2.63) - (3.13)  (2.19) «
| )
MasterType 6.16 2.16 ‘ 6.68 * 2.26
(0.83)  (1.46) . (1.16)  (1.24) -
». h -
Typing Tutor __ 7.63 2.2 * 8.42 2.53
(2.31)  (1.24) (2.32)  (1.54)
Totals 7.54  '2.30 ' 8.16 . 2.39
(2.32)  (1.85) (2.56)  (1.68)
. y .

Note: Standard deviations appear in parent.hési.s under means.
Speed is méasured in average words per minute.

Accuracy is measured in average errors per minute.
_ v 9
@

"It i5 first noted from Table 3 that while standard deviations are
gmall for speed, they tend to be comghrable to mean values Of

accuracy. In obder to investigate the possible relationship between
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CW i :
dependent variables, -correlation %e}:s between them were
cbtained and are shown in Table 4. _

Table 4

Correlational Coefficients of Speed and Accuracy on

Immediate and Delay Posttests

~

- Posttest \ Delay Posttest
? ;l Speed Accu}:acy - Speed Accuracy .
A :
~ All Groups Combined . )
SPT- _ 1.00 0.12% ° 0.92%*  0.28*
Apr. S 1.0 ' 0.15% 0.69%*
SDP ; o 100 0.34%#w
iter . .
SPT 1.00 0.07* ) £ 0.94%* . 0,33
APT - 1.00 J 0.18%  0.17%*
SDP : e S
' MasterType S w
SPT 1.00 0.07* 0.63%*  0.28*
APT “, 1.00 o -0.07* 0.62%% ) _ ,
sop ° 1.00 ~_ ~0.06* '
‘ Typing Tutor " . )
SPT 1.00  0.21* . 0.89%  0.31%
APT 1.0 - 0.13+  0.77%*
SDP o \ 1.00 0.31* ' )

*p).0.95 . __** p¢ 0.01 #** 0,0L & P< 0.05.
A . :
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From these results, we can conclude that:
. L)

1. the scoring procedure for both speed and accuracy is reliable
(test-retest overall correlation of 0.92 and 0.69, respectively,

and consistently significant at p < 0.0l);

”

2. speed and accuracy seem to be independent of each other, at least
in the first posttest, although same variance is shared between
them in the delay posttest mainly due to a significant correlation

A .
for the typewrit'er group.

~

Thus, the'possibility of using one as a predictor (or covar.ia;e)

- of the other is rejected; and due to the relative sizes of means and
standard deviations in the measurement of accuracy, the use of \a

multivariate analysis of variance is/as well rejected. As a result,

two separate analyses will be conducted to test all hypotheses: a 3x2

ANOVA on speed, where (an "X") factors are Group (between-subject, 3

levels: Typewriter, Master’l‘ype arg Typing Tutor) and .‘- Time

(within-subject, 2 levels: posttest, delay posttest); and a 3X2 Aw

on aecuracy, where ( id.) factors ére defined as before.

»
®



The results of the 3X2 ANOVA ‘on speed are shown in Table 5.
Taﬁle 5

Repeated-Measufes ANOVA Table for Speed

" SShrce Sum of Squares ~ D.F.  M.S.  F

EY 'R

omnibus 7026.53 1 7026.53 756.90%
Group 138.65 2 69.32  7.50*
error (1) 501.32 54 9.28

Time 10.75 1°  10.75  19.79*
™G oo \Q’:\g 2 0.22  0.40%*
error (2) , 29:52 54 0.54

¥

* p¢ 0.01 ** p> 0.05¢

— Al

E -

Results ifdicate the absence of a time by group interaction and

_ the presence of significant main effects, both in group and time. In

sorder to assess the nature of the differe(nce, two analytical

comparisons aregundertaken: analysis of group effects-on the posttest
and time effects on one gr (Typewriter). The absence of a time by -

group interaction engures the sufficiency of these two analyses for a

complete assessment. Procedures followed Keppel (198}-,1-9.428) and are

summarized in Table 6. .
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Table 6

fmd

ANOVA cn Speed (Posttest) Yy Group

L4

Source Sum of Squares  D.F. M.S. F
Group * 68,67 2 34.33 3.70*
error (1) - |

(from Table 5)  501.32 .54 9.28

w . N\
5 | | i J

* pg 0.05

-~

ANOVA on Speed (Posttest, Delay Posttest) for Control Group

.

0 \ ‘ .
Source Sum of Squares D.F. M.S. F-
- -
Time . . 2.63 k& 2.63 4.,88*
error (2) ‘ . —
(fram Table 5) 29.32 54 0.54
* p&. 0.05 ' \

The second part of the table confirms that there is a

significiant ¢time effect for the control group. The direction of this

effect can now be sinply assessed by camparing the mean sizes in Table

3 to oonclude that the ocontrol group typed faster in the delay

' posttest than in the immediate posttest; the absence of group by time
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interactio? ensures that this conclusion can be extended to all three
' \

groups.

The first part of Table 6 confirms that the¥e is a significant
group effect in the immediate posttest; the absence of group by time
interaction ensures that this cohclusion can be extended to the delay
posttest. In o‘;'der to further analyze this effect, planned comparisons
were .carried out according to the hypotheses of the study; these, and
the co%responding coefficients for comparisons, are shown in Table 7.

The camparisons (following Keppel, 1982, p.112) are shown in Table 8.

Y

Table 7

Planned Camparisons for Speed in Immediate Posttest: Definition

L

Hypothesis Coefficients 2. ci
\(A‘) Typewriter against - . X
microcamputers 1 ™, 0.5 MI', -0.5 TT .0

(B) Game against drill-

and-practice O™, 1Mr, -1TT 0

Orthogonality of !
caomparisons 0 -0.5 +0.5 = 0
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- Tabie_ 8

Planned Comparisons for Speed in Immediate Posttest: Results )’ —7
g .
Source ss* ar ms TF
. Comparison (a) 47.92 1 47292, 516w
Camparison (B) 82.11 1 .  82.11  8.85%%
error.(l)
(fromfrable 5)  ° 501.32 54 9.28
v > ‘ ' T
*ss = s(Lici Al )? | *»* p< 0.0%\

INCIE

'Ifhe conclusion fram Table 8 is that both hypotheses should be
rejected. The direction of the differences can now be stated by
catparir;g the means in Table 3, fram which we can conclude that t‘he
Control group performed significantly faster than the "Typing Tutor"

group and that the latter performed significantly faster than the
\

"MasterType" group.



Accuracy

The results of the 3X2 ANOVA on accuracy are shown in Table 9.

Repeated-Measures ANOVA @l/e for Accuracy

Table 9

®

.

Sum of Squares af MS F
tmibus . 625.34 1l  625.34 114.80
Group" d.00 2 0.50 0.09*
error (1) > 294,16 54 5.45
Time 0.22 1 0.22 0.22*
™ 0.65 2 ©0.32 0.33*
error (2) 53.63 54 0.99

* Not Significant

Results indicate the absence of interaction or any main

4

effects,

thus making it unnecessary to call for analytical comparisons in order

to test the hypotheses. Therefore, it is concluded that no difference

exist in accuracy neither between groups nor between immediate and

delay posttests.

Summary

L

Results can best be summarized by saying that there was a

consistent gain in speed across groups between immediate and '( delay -

/
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_émttest; But the control. group performed significantly faster than
the arill-ami-practice carputer-based group, and this faster th?n the
game computer-based group No significant differences were observed in
accuracy neither between groups nor in time. This trend is x.llustrated

N in Figure 1.
’ . /

Figure 1° .
Speed and Accuracy Performance for All Groups <

' . r

P

‘- o- b— H
 1pP DPP

Speed, Typewriter (Ccntrol.)

Speed, Typing Tutor (Drill & Practice)

Speed, MasterType (Game)

Accuracy, All Groups




Summary | Q

The purpose of this experimental study was to determine whether
elementary students who learned to type with a micx:b;aonputer using
keyboarding so%::are could attain the’ same levels of speed and
accuracy as students who learned to type v}ith a typewriter and A
traditional instructional program. The study specifically addressed

two questions:

1. Is the microcomputer equipped with a typewriting program as
effective an instructional tool as an electric typewriter in teaching

typing skills?

2. Is there a difference in the speed and agcuracy of students
who learn to type using microcomputers and typewriting software = that

use different instructional approaches?

The posttest-only control group design (Gay, i981, p. 230),
mdified to include a second posttest was used} Sixty grade three
students in a large Winnipeg elementary school were randomly ,las'signed
to two experimental groups and to a corftrol group.

'The experimental groups were given E:ypewritingh instruction on
Apple computers interfaced with Commodore Model 1702 vidéo monitors.

Two microcamputer typewriting programs were employed for instructional

Al

o -
purposes. One experimental group used MasterType, while the other

experimental group used Typing Tutor II. The control group received

It
e’
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“its ‘format .

. @ . '
instruction on IBM electric typewriters using the You Learn

S

‘program. ]
Each student received two 25 mifute periods peg, week of
instruction for fivg weeks. Each ?oup followed

instruction as presented by their respective progr:

"home row" and six of the top row keys (E,R,T,U,I, and O).

At the end of the five week period a posttest-was

consisted of twdb two-minute timed writings from straigﬁt ‘opy material

approved by a pe;nel of business education teachers. Two posttests were |,

administered one week apart to assess recovery fram the treatment.
St e

The Findings " . > ’g

Y

i

0 ! T
An immediate and a delay posttest were used in this study for two

reasons. Since this was the first time these studgnts had received any

typewriting instruction, the researcher felt that it was important to’

o

verify their initial test results. Alsd, the researcher wag\rinterested
in determining to what extent the atu;ients_had retained their typing
skills over the t;esting interval. |

There was a significant gain in t;ping speed across the groups
between the immediate the delay posttests. This gain between tests
may in part be attrib::C to the fact that the students were more

relaxed during the delay posttest Yecause they were more familiar with

The ocontrol group developed significantly superior typing speed
using typewriters than the drill-and-practice computer-based group.
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The drill-—and-pracuce group in' turn typed significantly faster than

the game catp..\ter-based group. . '

The fact that the type;rriting group typed faster than the

drill-and-practice camputer-based group may in part be attributed to

the fact that the latter incorporates certain features that disregard

important psychamotor” skill development as they relate to the learning
L ~

of typewriting skills (Lambrecht & Pullis, 1983) The speed lévels

chosen in Typmg(:.or II as indicators of individual key \"nastery"

" are arbittary choices. Such a rationale ignores the fact that typists

rarely type single keys, but rather type oonb:.natlons of keystrokes.
If the "mastery" rate wée to beﬂidentified for any key, that rate
would most likely differ depending on which keystrokes préceded and/or
follcmed that key. This feature of the program may have allowed
sf;udents to progress on to new keys before masteryzbad been’' achieved.
Ramiszowski cautions that designers of instructional typewriting
programs need "to arrange grad;d practice at a series.of speed levels,:
ensuring that the learner prJdices at a given speed until error rates
are reduced to acceptable limits, only@ proceeding to a faster
speed of perfo ce” “(Rmuszwskl, 1984, p.118).

B&in ss educators recog}l-ize the importance of typing frequently
occurr’ing‘ letter comb®nations on neaq}ingful word, phrase and 'sen;:ehce
corrbiﬁations. Ideally, practice shodld be carried out on a copy that

matches the material to be typed later by the student (Lambrecht &
. X

N y
Pullis, 1983). In Typing Tutor II muchs of the practice drills are

L]

camposed of nonsense letter conbinations.

The NKffer'ence in typi:g speed between the two computer-based

,‘programs may have been the result of same desi'.};n deficiencies that are
~ . /"')

Lo
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built into the game-based program MasterType. The random presentation

of “words" in the cormers of the screen for . rapid, accurate typing
undly the threat of enemy attack presents a stimulus unlike actual
kej(boarding requirements. Frequently students became so ooncerned with
destroying the enemy that they sacrificed proper touch typing
technique in an effort to win the game. The need.to watch the odrmers
of the screen for the presentation of sew‘lefzters or words a%.sb seemed:
to deter touch typing by discouraging necessary keyboard watching in
the initial stages ;Df keyboard learning. To‘obrt.ain the - riecesaiaryv.
visual feedback to lea‘.;:'n to use a "home row" position for fingers,. it
would appéabkthat learners must observe their early key reaches.

The lack of opportumty to type phrases or sentences seemed to
inhibit the development of the students' typing speed. While new
lessons could be created by an instructor, these too were' limited .to
single—qverd drills. - | Y‘ :~‘

. ,' ’ "
No s:.gm.f:.cant differences were observed in typing error rate

9

‘neither between groups, I nor “in time. This lndlcates that while typmg

uspeed appears to be directly ;:elated to the instructi esign of

the program, error rates seem less sensitive to program design.”

Due to the ldck of research with elementary students m this
area, it was difficult to determine whether or not the error rates
from this study were lw, high or normal. Regardless, both Weise
(1975) and West (1975) gtate that both speed and accuracy are two
essential elements in assessing typewriting skill. However, .Wetzel
(19‘85) cautions that with beginning typists m%enthasm should be -oh

[

speed, not on accuracy. ' . - .
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Typing, being a psychamotor skill,’ is an activity that is tiring
for the begmner One very\ important element t.ha_t:helpe to control for

“ . ‘
this fatigue factor is the /teaching of proper finger techm'ique

(Romiszowski, 1984). However, both computerized typing programs

provided inadequate instructions about proper finger-key placement.
MasterType sinply provided ugérs with ™ a diagram in the user)s manual
A

(3 l % .
and written messages on the screen about finger-key relationships at

the beginning of a lesson. Typing Tutor II had a diagram in the user's -

manual which identified the '"hame row" and ass'igned finger usage for
the entire keyboard, Neither program used any graphics to illustrate

the correct key-finger combinations. .

‘' Typing Tutor II did not provide for the use of capital letters.

This is to same extent a. hardware limitation since same computers,

such as the Apple II, display only uppercase letters. Although this

limitation was not a factor in this studyduch may not be the case

when this program is used wlth older, more advanced Utypists.' _
Initially same students experienced difficulty with the autamatic

repeat feature of the Apple Ile keyl:})éﬁ[t tended to result in

higher error rates am:ngst\: users of this model of computer. The higher
v

error rdate was caused by . the keyboard's relatively light sensitivity
. \ ‘
to touch. However, this problem disappeared after the first few

4
.

fessons.

Conclusions

v

The oonclusions of this study are based on the typewritiné
software used’ in this project. |

t

A

L4

pr—
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The typewriter is more effective t.han< the drill-and-practice

" computer-based program in teaching the ty'pewriting camponent of speegiy

and the later in turn is superior to the game computer-based program.
‘ The microcomputer is as effective as the electric typew:;iter in
teaching the typewriting skill component of accuracy.

e Drill-and-practice typewriting programs for computers are
superior in ldeveloping the skill component of epéed than are game
typewritmg programs. However, there is n:ignificant difference in

their ability to develop the skill camponent of accuracy.

Recommendations

e
< 1. Eie:mtary $tudents shduld be exposed to several different
approaches and instructional moded®in the“early étages of typewri‘t:ing
instruction, e.g., teacher dictatidh of keys, games and written

drills. I ‘ :

2. Typewriting software should pé further developed in order to
more closely emulate the skill of typewriting.-As well, it sheuld be
designed .to make greater use of the computer's graphics capabilities

in presenting proper body and hand position at the keyboard.
-4 . ) ¢ .
3. Early emphasis shopuld be on speed rather than accuracy.\
4

\ 4. Watching fingers and‘keys in the earlyq stages qf learning

appears to be helpful. v ' -

v

For Further Research

“
1. As new or improved typewritin%; software becames available, its
]

w

suitability be agsegsed.
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2. The implications of a non-specialist teacher giving @?awriting

instruction be investigated. o -

L

3. The in-service training needs <5n the basiés of typewriting for

elementary teac'i-;ers&e asseSsed.
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APPENDIX A. - Consent Form .

A Camparative Study of Teaching Typing Skills.to Elementary School
Students.

A}

3

- N -
n

Please f£ill out and return this form to your classroam teasher by
Monday, March 18. -

)

J

Student *s name:

e

Classfoun Teacher:

+

- Circle the response of your chojice, A
I give permission for my child to participate in this typing project.

¢

L . 1 Yes No

- Y 5 “7 .
If you response was "Yes" please answer the following question.

" Has your -child ever received any formal typing-ihstruction on,eithér

type#:i‘iter, or a microcomputer using a typing program?

’
~ N -

Parent's signature:

-
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APPENDIX B
-

il
o

TESTING INSTRUMENT FOR TYPEWRITER GROUP
. 1 N .

]

IR S 3 4 5 6 -7 8

. /

0 :
a lad seeks four red rugs, for a sad lad

- -\% s

" '7/' “.* ' 3
* A LAD SEEKS FOUR RED RUGS FOR A SAD LAD
‘ ' [ i

mmﬁmgmvmmmosﬁms
‘ -
ASK A FAIR LASSJFOR A KBG OR JUG OF OIL

.DID THE QLDER GIRLS FORGET THEIR SKATES

b
the road to thefi.r house is full of ruts 16 -
agk a fair lasé for a keg or jug ofo oil 24
*  did the older girls forget their skates .32
W™ 1 2 3 4 5 6 1 8
. . < .
) : | .x . | '{}.:
* »* TESTING INSTRUMENT FOR MICROCOMPUTER GROUPS ' ™
1 2 3 4 5 6 1 8

\)X ' ) ‘ !
1" 2 3 4 S5 & 1 .8,
\
.« N '.
]
- ¢ ! .
[ A ‘ ’,
g SR 4 A\
o ‘
' . s, [
'.
-~
-t I - . -}
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APPENDIX C

TIYPING SCORE SHEETS
TYPING GROUP |

J

[STODENTS ] ME] %

Q-0 W -F (P &I+

-
-

————

——a
-3

@39S

I'T
5

{

| 16
71
‘lg:ﬂk S ' . ;
YT :

ne

. A )

\J': SUBTECTS  SPEED® MERSURED IN WQRDS . PER MINUTE .
. N ,

£ : RVERRGE Ema/pws PER MINUTE.

TEST 1 TESTZ



APPENDIX D

T ey
———

TYPING SCORE SHEETS

TYPING GRCUP "'i’yPF_uRnTER,

: TESTL TESTZ
_ISTUDENTS - ME] ME
: I T 5 .l %
21 ‘:sa |E4
3 A%
51 ] [
) =
g il
q I 2
10— <
i o B
3 R
s ‘2 6
A0 . 22 7
6 1 s
,}7 ' 61 7/
1181 ’ 3 NE
9 s i
) i 2

Wi SbB.TECT:J SPEED MEHSURED IN WORDS PER MINUTE .
E: nvanncf_ ERRORS PER mmwrs.
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TIPING SCCORE SHEETS
- TYPING GROUP  MASTERTYPE

TESTUI TESTZ

STUDENTS M /3
j ‘ \ 8 3
) 4 |
13 A
L4 28 22
5 °5] L3
5 0 84
7 A4 ,63
ol e1  |EA4}
q 1651 &
10 6q &3
|| 83 8
1 & &
113 4 25
It 74 7
5 A7
6 ; 16 &4
[T 5 63
I3
19 ‘ A
2 6 3l
\ \W: SUBTECTS SPEED MER3SUREC IN WORDS PIR MIMUTE . ’

E : RVERRGE ERRORS PER MINUTE. °

L
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TYPING SCORE SHEETS
"UTYPING  LROUP  TYPING TUTOR

) : TESTI TESTL
STUDENTS e V3
1] - t g 4
% ‘:: i’_u
q 1
. L’_ ¥ T 751 93
5 AL
I | o e
] ‘a2l |4
o 14 84
1% . '6‘*4 .’:6
Y 2 %
Hd & ;l 7 >
B ‘L
I Bk
|5 & | ’ 3? 181
b *
1T 122 23
,{68? ] . | 385 :5
, 3 “1!
20 |7 A

\: SUBTESTS SPEED MERSURED IN WORDS PER MINUTE .
' 'y

v &,
E : RVERRGE ERRORS | PER MINUTE. ooy !




