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the natyre of twmtmnskup between teache)rs and attitudes

‘computere t‘.han nen - 1 1 S ; science and

intermediate - high schoal teachers (grades 7 to 12) have more

'posltxve attltudes toward comphters than’ prxmary elementary

ABSTRACT

—

g . . N .
‘" —Reséarch studies suggest that. computers are not\ being

inti'oduéed ’into pﬁblié chools and i C .into cl

Jnstruction jat a fast enough pace. The ma]nr reason.cited for such

a slow'fintroductlon was the nagative attitudes teachars had toward
"'.' Fur ore, it was '; that certain_qroups of - o

teachers had more negative attitudes toward computers. than others. '

The pxrpese nf this presem: study was * to examine the 7

1st1cs = 5

11teracy 1eve1 teachlng area, teacher gender, grade level taught -

and’ teachers' attltudes toward compute“rs. fn order" to dxscover

toward computers a kaert = type scale was' constmcted and»
admxnxstered to 487 teachers.‘ The' results shawed that compute:

literate teachers demansr_x:ateﬁnore positivefattxtudes—towa-r

langt ge arts~ teachers show more positive attitudes toward -
computers £han social studies teachers; malé teachers have more

positive attitudes toward computers. than female teachers; and

school teachers (grades K to 6). N / £
These x:esults have important ~implications for an educa,t"ion

. ; . /
system in the process of incorporating cc_a}l\puters into its-program.



toward ¢ t:hen taaﬁers with thm less posxtivu

lttitudes night be more renistant to _the :kggg_\ ction of computers

1ntn, the aducatienal system.
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.. L e
S CHAPTER 1:”INTRODUCTION *
, ;

Western society is ;urrentiy experiencing a transition from

. a labour - intensive to an i tion - intensive \économy

. (Naisbitt, -1982). ‘This CrenalEien Tas been -accelerated by
innovations in mi¢rocircuitry that h&ve prompted the expansion of
the use of comp\fters to nearly all aspects.of society. It-is not '
su’rpri’sing, therefore, that hiqh technolnqy should eventually have
a str‘onq impact on education. But, while microcomputer technolagy
~ - ig now avauable in most schools. (Ingersoll, Smith, and Eniott,
1954) it has still not acmeved umversal acceptance amcng teachers
(Grossnickle, /La).rd Cutter, -and T’effc 1982) . Researchers suggest

sevefal reasons for this ras;stance including "technostress" and

"ccr’nputerp obid"  (BlanR: and “White, 1984 Jay, 981§ ; perceived
effect_1v7hess of computer assisted instruction (Atklnson, 1984;
Halwortﬂ and Brebner, 1980); and r,eachers' low level of computer

literdcy (Madsen and Sebastiani, 1957)

3 / !ltradltiunal'ly, education ,has - always been associated'with
1'}€eracy and "being scheoled" and_'!being' literate" were considered
;synonymous (Ringle, 1981). According to Ringle ('1991)-

o be literate means to be educated in the fundamental

ideas and modes: of communication of one's society. Apnlying
*the term "literacy" to knowledge of computers is a way - of
signifying that this knowledge is as important to one's
educatidh in contemporary society as knowledge of readlng
and wr1t1ng has been in the past. (p.'12)




Lawton and Gerschner (1982) suggest that in '‘order to raise the

level of computer ].’iteracy, the most iﬂpcrtant :gmsid'eration is

the pa-ople who ax‘e by Ip! n.‘Trhese believe

that.'staff deve'lopment, more plapning, and‘more awareness of the
. colputer's mpact on people would make teachers more receptive to i
com‘)uters and wohll em:nux'age_t.he growt_h of computer literacy
w.ithln that 'group. Several studies (e;g., Madsen and séhast‘iani, 5
-1987; Harmon, 1986) ;quest that a knowledge of, and positive

/ att/i’;udes toward by , will s 1y lead

toward acé ince of compu in the cl - ) w8
i B " .

In reviewing the 1 on the impl «¥on of s

in the class;{mm, Lawton and €Gerschner (1982) suggest that there

e has been”koo much,emphasis placed on studying instructmnal gains %,

2 re: ultxng from instr ion , there apj to.be

te studies that research attitudes toward computers and how they

may | affect ful inplementation of - assisted

instryction. For example, the Dallras'*;}'u;ependant Sghoel District
has over 1000 microcomputers, . and .there has nevex: been any
empirical research conducted regarding the lttxtudes of the
teachers or the students (Lawton ﬁ Gerschner, 19!2).

With the increasing availability of computer :achnoloqy for
education- it is import}nt to learn about the many waxs in which -

the'technolody might affect the life.df the classroom and the lives

of thg students va’nd teachers contained therein. Simmons (1975)
<’ concluded that teachers are the key to any effective impleﬁxehtaﬁ;nn

of technolqgical media such as television, audio and video tapés'




or cong Their’ ition ees failure of éver the'best: "’
"y s‘y‘stemi This hag sgrang 1}qﬂliaatiuvns -« for : edlidationél
' N admiﬁisﬂ!{rs who m:tht ha gonsidering introducing camputers ‘into

v 4 the schcyls of then‘ dxstrlct. Simmuns (1975) suggests that no

* proposed prqject should be adopted and mDved into the stages of

mplementat;ion until the teachers whom it will affect have been

N cducited \:,o the -point where they ¢an contribute to the planning
and. inplenentation of the project.- - . s i,

& 5 ' . According to the litbrature (e. g, Harmon, 19867 waqschal
" 1986)" . attitudes are. an, inportant factor in dstemm}ng whether

" or not.cci s,are fully a into the classroom. Yet]

a hterature search covering the penod frum 19627 to 1987 reveals "

that virtually no.empirical ¢ has been to. .stqdy
£

these: attitudes. " The present étudy- p poses cn examij

refation&hips that exist " petween teache s' attxtudes toward
computers and four teacher characteristics - eaching area, teacher,
gender,, grade I‘Level taught, and computer literacy level.:. ‘The

p‘rgctica‘l‘ conser,jué'nce'o‘f this study is that the- restlts would s

.+ reveal new ‘infornation that might, better facilitate -the

i luction of . iters. into  the schobls.: The® ecohomic)
consequence of this study is that resulté might indicate that-
neqative attxtudss toward the. ‘campu:e; are restticted to, &
partlcular segment of ‘the teacher population. Such information . *

3 would allow school districts to perhaps reduce the cost of traini.ng

Also, * thase

the total teacher populanon An computer literacy. "



could be of benefit in the pra‘- training bf teachers in the use

of ccmputers. The sclentxflc consequence of this study is that the

r,esuits would significantly add to both the quantity and quality

of the current literature on this subject.
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~In canducting research Xn the ﬂeld of social psycholoqy nany
people have attempted to deﬂne the construct “"attitude". As early
as 1935, Gordon Allport defined an attitude as "A mental andvneu'ral
state of readiness, organized “through experience, exerting’ a
‘directive or dynamic influence upon—the individual's response to
all objects aﬁd situations with which it is rélatpd". (p.810). In

examining Allport's definition Halloran (1967) wrote the fc_llowing

commentary. P

First, an attitude is a state of rendiness 1ead1ng ﬂ:he
individual to perceive things and people around him in
certain ways...Secondly’, .attitudes are not innate - they are
learned they develop and they are organized through'
experience. These states of readiness are relatively enduring
but they are modifiable and subject to Ghange...Attitudes ae
not merely latent states of preparedness  awaiting 'the
on of an iate object for their dctivation.
They have motivational qualities and can lead a person to seek
(or avoid) the objects about which they are organized. (p. ‘14)

Fundamental to the study pf attitudes-is the assumption that
the construct of attitude is def‘ineahle: that i’t is measureable,
and that it ;;redisposes a certain type of behavior toward the
attitude object. After reviewing the literature, OSgood Suci, and
Tannenbaum ( 1967) report that an ah:ituds is usually thought of as
having three components: an affective component which consists of
the indi.v;dual's feelings about the attitixde object; .a cagnitive
componept, which is the individial's beliefs or knowledge about thi

attitude object; and <a behavioral component, whichk is the




1nd§vidua1's prmiisposition to act toward the attitude object.

An essent;al underlylng assumption oft most research involv1n97
attitudes is that attitudes do 1nf1uence behaV\Lors. The b'as:u:
ratiqnale for understanding attitudes hinges on \:he notion that
attitudes will reveal something about probable behavior; and since
behaviors are difficult to pre'dic: and to /measure, the assumption
has been that att:‘:tudes would provide a shortcut to understanding
behaviors (Kahle, 193):7Whi71‘e the ;i'ebate continués[among social
psy‘chclogists regarding the nat‘ur; of the attityde -behayior
relatiunship thers exist a nu{l.ber *of empirical - studies that
strongly suggest that the relat.:mnshxp is pos1':’we (Fazio, 1978;
schumaq, 1976; Schwartz, 1973; & Taylor, 1975).

' e £

- Teachers and Technological Innovation

Having thus accepted that attitudes are organized through

. experience, and further, that they are learnhed, it was necessary

to exploreg research findings regarding the relationship between
the knowledge of and experience with technology ae it may affect-
attitudes toward technological innovations,

As eariy‘ as 1962 researchers were studying the' relat;onship
betwee_n knowledge of new‘technplogy and its acceptance and use
among teac}xers‘ Knowlton and Hawes (19‘62) conducted a As't?u‘dy on
the-use ‘of audio - visuals in instruction; something which, for
that time was considered as technologically advanced as computers

would be today. They found that the more knowledge a teacher had




+ Null (1974) stwudied types of

regarding audio - visual equipment and‘ntarials, the \posieiva

was the attitude of that teacher toward audio - visuals.”icader and

who use i Stional films

Y
in relation to those situations that are most conducive to
Z -

encouraging maximum usé of instructional films. The results showed

/¢hat there ,was significant positive relationship i':etwgen such

factors as familiarity with equipment, appropriateness of films,

value of films for instruction,. training of teachers, and inciaasad_

£ilm usage. 3 ‘
with the suggestion that knowlaéga of technology inzluenced

attitude toward and use of this same technology, Tobias (1955) set

'out to research what teachers' attitudes were. ~ He found ‘that

teach\é‘ts had generally unfavnrable attitudcs tovurd programed

materials descrxbed in technologlcal terms. They were less.

favorable tcwgrd‘ the terms "automated _;nstmctian", "taac’hinq
machine", am‘i"’mechunical’ tutor®, than they were toward the tens.,
“flash card", "exercise book", or "workbook". It might therefore
be concluded that.teachers would be less predisposed to using this
technology. Twenty years later this was confirmed by Blank and
White (1984) in a review of the technological and psychological

B E 4 . These

existence of two ﬁsycholugicul constructs that had a severe impact

on teachers' use of new technoloqy, especian cumputers:

ia and ¢ ia. The review cited evidenc?ﬁ@' tha

" misuse, non - use and distorted use of computers due to thesa

constructs. The authors 5ummar1zed their findings hy stating that

£

o

a number of arguments for the l»\T




(\"if thosa who are quing to be given the responsibility for

detemxnlng the place of, new technology in education are not helped
to overcome this anxiety, the '‘computer and other highltechnoloqy
tools will continue~to gather dust in backroom closets". (; ) ot

?mizle our education system iscgenerally thought to be the
route through whicv\ew ideas and innovations would logically pass
to the society at large, Lichtman (1979) conducted a survey ‘in
which he fbund that educators seemed less. enthusiastic about- the
computer's role in society thap did the general public. Teachers
were - found to feel that ccmputex‘s dehun: E\i‘ze society and prevent '“

normal soc1a1 1nteract10n. Also, heéf)ound that most _teachers

regarded n Sy é 'rn’toolﬂra‘tper than a-universal
s‘ymb’ol manipulatcr. .

Martellaro :(1?30) proposes that computers in educatlon have’
Va :long, uf)hi],.]. struggle before they become well established in the
classroom. She suggests that in‘ order for computers to be acceptecl

“by teachers it most have a perceived advant:age‘ over older, more
establishe& teaching methods. Moreover, the values, experience_s,
and needs of the teachers and stude{ﬂ:’s will have to alter so that
computers are an integral part of their leéarning and life.

While “this would’ seem to ‘suggest that teachers are
categorically against the introduction .of computers, this may not
be the case." Grossnzckle, l@ird, Cutter and Tefft (1982) studied
the introduction of microcomputers into a.local high school. They

found that the ma]ority of faculty sampled cud not use the

" avallable mic . fhe given by the faculty for
g % o « .




* . - > Y
not using- the. nicrccoyputsrs included” ;suchlthinqs as. lack. .of
ai with

traln‘inq, time, and available e 'l'h‘a
the faculty, however, and concluded that these(wex‘e "axcuses" made
in an attempt to rationalize ‘an overriding resistam:e to change
their established teaching routines.

In fact, what may be perceived as‘ denial of this new -technology
may simply Be cautiéﬁs reluctance as these later studies propose.
Stevens (1980) conducted a survey and found that ;ducators strqhgly
favored instruction to foster computer literacy in seéondary
schools; however, the respondents did*ncﬁ feel qualified to teach

computer literacy.  .Stevens also found many purticipéhts Q{ﬁo

expressed a desire to learn, the C skills' Y .’t’:\o Y

to the tec ogical needs of . There were _more
participants receptive to the' potenthl of using computers as
instx_’uctwnal tools. in classrooms than there were those - who'
disagreed with the concept. _Have\irer, the number of educators‘
* responding as%nde}:ided provided evidence that many educators were
caytious and hesitant . in making judgunts pérhnps until more
success was experienced in antructlnnal uses of cnnputersJ
stevens' study is suppon:ed by Reed (1986) who also fou;\d I:hat

Ceuchers believed that computés should ba an 1ntegru1 part of the

instruction.” _He also _squast:ed that - the degree of effectiveness

school admini and te: would furthi x‘ comait

:hamselves to meeting needs for improvaments in comp er basid’

1natrucuon.




However when resurq.hers lock at the attitude - acceptance

relationship that exxsta when introducing new tcchnoloqy, they all

; ~.agree that eg and their 2 play a major role. 2
= Wagschal (1saq) states chat: the starting place for successfully :
% introducihg computers intd the instructional process is not as an /

educational tool for.children but as an administrative aid for

. Once §n di ed the power of the computer

as a todl for. their own professional purposes, this will allow them

v g
to_see the advantages of using such. a tool as a part of their

instruction. . L - ) v |

. one must also consider the view that teachers find computers

difficult to use. .'m;e camputer oparatinq systen is not as easy ‘to
learn as the manufacturers claim. Furthar, no soonsr has the “user

learned one system than another comes on the horizon. Dcs, fo;)

) exanple, vill' be supérceded by DNI}( “=s schpol systems _recoqnize
,the advantages of "IaN éystms‘; and- UNIX is notoriously user
unfriendly. Thus, by encouraging téachers to discover the power
of the computer, inadvertently one might be helping them discover
howj difficult they are to use —- at least, at present. 4 4

i ,

r g - i

and C " Literacy . b

since teacners,v like ‘many, -perceive computers to b R

muthematical tools rather ‘than universal symbol manipulators it i

not surprising that unless they are mathamntics or science g:euche l
3 97 g X 4
who require such a” tool, they do not see the need- for their
e . v

involvement with t_:omputer technolgy. - Kelman (1984) argues that as



. N ) i 3 oy 5
with language literacy, all teachers - not \just teachers 'of

cs or x 12 -_Ehould be éomputar literate and

EMET W

5 i
should infuse computer literacy inté all teacher - stident

interactions. I/}addition, Kelman states '{:hat from ‘the .earlies't'

years of schoo. g, students should both use computer 11teracy‘

skills in a wide variety of everyday tasks of importance to them,,.

and build new skills through teacher -_ldireutad activity.

Madsen and Sebastiani (1987) found significant impr,ovemerit in
both the attitude and in the level of computer l.iteracy of high
school' teachers who participated in a district Y- mandated computer
literacy inservice progra ven ‘thodgh they were not 311

mathematics' or science teachers.. Whjle the results of this study

are as éxpected_, it should- be noted tﬁqt they: are “open to .’

contamination in.two respects. \Fitst; the teachezs were taken f;:o

a walting 11st of people who had signed up for 1nservice

" second, it was a -aistrict progran. Teachers might
e:;;oused a positive attitude toward conputers for ulterior Yeasons.'
While these previously men’cioned studies support the fact that
‘h:.gher degree of computer 11teracy leads to a more pcsitive
teacher attitude, Forcheri and Haltino (1986) suggested that
teacher cémputer literacy ' training : and computer ' assisted
instruction should concentrate on a':-l few selectéd areas rather ‘tk‘xan

try to cover a broad range 6; ‘material. /

v . 5




* [of , and_Sex Di

L Gender is another of the potential influences on att:xtudss

toward computers. Hawkins (1985) examined the f.:.ndings of sevaral
' research projects and concluded that the extensive work on the

of sex diff (in relation to lea'rning and

achievement abpaars_ to be connectéd to ﬁany factors: the impact ’
of societal images on-girls, the expectation of different life

goals for boys “and” girls, ‘the ‘structure of }ea;ning tasks, the

nature of ._ : in per si- i , and the organization
:of the classrocm setting.. It is interesting to note that in their

study calhs and Ollila (1935) researched the use of writing as a

' "focus of computer k literacy experlences for: secondary school
females. They found that this~ experience helped transfer the
positive feelings that females “had about themsel{res and wnt:.ng to
the attitudes they developed about themselves an compx{ters. They‘

@do—not; however, give comparative results for mafe; in the same

v_coli;i.:u‘ter assisted activity. -

in a more recent study Durndell, Macleod and Siann (1987) in

their survey - of college studéqcs' attitudes, knowledge and

experience regarding computers, concluded that male students'

knowledge and’ experience regarding computers vere markedly greater
than female students' knowledge and experience regardin§ computers,

'e‘ién for students specializing 4n “computer/electronic studies.

'The_ authors suggest that in view of their answers to questions

concerning the use of computers outside the college setting, girls

enrolled in computer courses may be less interested ;.n computers
v & 7




. per'se than their mals counterparts.
This lack of interest in cmputen may he due to some degree

to the fact mt girls ceive computer studies as having
masculine image both in its usé a;d presentation. Gardnér, H::Bueps
& curry (1986) '1n a report of their ti.n‘dings state that on t:h‘e one
hand females look 'upon computer technology as socially beneficial
and the acquisition of computer skills as being important for
career projects, )‘rat on the uthar/hand they do not appear to be
takin; advantage of cppnx'tunitiesl‘to study' computer science to the
same extent-as males. To cancluﬂe chey say that if this pictufe'

is an accurate = tlaction of male and female di!fezences in
perception of compjters, it is evxdent tha; qitls are in danger of .
not‘ taking their “full .share of computer ' based opportunities im
school and. ‘ 1y, when' - may not zuuy

|
explore the caree: opportunit:.es Hluch may exist in the -area of

computer technulogy. )
In a Dutch research study that examined the perf%anc'e ‘and
. engqgement. of computer literacy of h'oys and girls, Vraog-t (1987).
showed that boys perform better 'in computer literacy, enjoy
) computers more and feel more ccnndant about their ability to deal

with computers’ “than do girls. “Voogt also measures performance as

a function\ of uttitude and the results of -the study showed that.

there are no dif in perfor in ~ literacy.
‘between girls unq'boya with a negative attitude “toward mathematics

and physics. However, when the. attltudg toward mthe;h'atics and

phyalcs‘ és posi‘tiva, a difference between boys and gizj‘].s has. been




found in f‘a\‘roux of boys.

% Assisted T ion

In assessing the - effectiveness "of computer aséisted
instruction, ‘l;hol_ns (1979) found that conput. assisted instruct‘ion
seemed to lead to achisvemntv levels equal to or hi,éher than
traditional instruction. Hovev?x/-, in their r‘ev‘iaw of thg /literature
Lawton and Gerschner (1982) fqund that there was "very little

agreement on attitudes toward computerized instrpiction. Few _

researchers are willing to guarantee that stulents could learn or

would like to learn on The that this.
is a factor t:h.at con;rihu‘t;esxt:‘e the low level of cqﬁputer‘literacy.
They of fer several suggestions to raiée.tl?e‘ level of tioinputer
lilteraoy; for instances, to traim people aftected by ‘computers,- to
; include more planning and staff develgpmel.lt: and to be-aware of the -
computer's impact on people. g -
A more recent study bby Atkinson '(1984) axaléines‘vérious
1

research that. have 3 the ag of using

assisted instruction. 'She concludes that overall, computer
assisted instruction his had a small positive effect on student
achjevement. The biggest and. most.significant finding on the

7 2
effectiveness of assisted i ion is in its ability .

to éhonem instruction time. . Howe\}er, Atkinson writes that
"although nuch has been learned about computer assisted instruction
research is still needed on several variables -- how to utilize

the unique characteristics of the computers themselves -- how to

!




actu‘a}ly integrate computers, into the schools and _chssx’oﬂpu"
(p-98). ) _

Recently, one‘partxml_ar utudy. has looked at. the use, of
computer assisted instruction to improve the “achievement of a
zr_ci-al group of students. Goldman and‘Pol!&grhw (1987) report
%’t the use of microcomputer téchnology by learning disabled
students does have a positive impact on the achievement abilities
of these students. Ly q -




CHAPTER 3; RATIONALE

5

The literature reveals that teachers' attitudes toward

compuéers have not yet been studied very thoroughly or

cally. C tly, much of the rationale for this study
Y <

" is based on research that investigated teachers' attitudes toward

previous instructiopal inw:ions in\ the classroom. i“he‘re is
evidence to suggest' that regardless of thfe specificv’ m'adium
involved, for’instances educational radio, instructional film,
programned-- instruction, .and computer - assisteﬂ instruction,
teacher attitudes‘ tend to clister into  four ‘general areas.'of
concern: professmnal threat, overall effectlvepess, changes to

teaching modes, and technical/loglst;cal prnblems (Sandeen, 1984) .

A number of studies ‘have suggested "percelved effechveness" 1

as a factor that idfluences teachers!' attn:udes tuward the use of
instructional media in the classroom. Broussard (1978) found that
positive teacher ratings of statement's which \indicated that

teachers believed in the effectiveness of instructional television

were positively corrélated with the frequency of television use in N

the classroom. Leader and.Null (1974), in studying teachers’
attitudes toward instructional film, reported tt;at the availab‘ility
of instructional films made possible through massive funding 'of
media distribution centers in the 1950's and 1960's did not result
in in'%xuctmnal films bexng- as thoroughly incorporated into
classrooms as was initially expected, Teacher perceptions

of and attitudes toward instructional £ilms seemed to be ;}ne




pgssible explanation for the general rasistance. 'rhe authors
reperted that teachers of certam s\mjec: arens, particuiarly
social studies, lanﬂaqe arts, and science, tended tc, usé film
more often than teachers of other suh]ect areas. Also, teach-ers
generally parcelvad films as more approprinte for some graqle levals
than for others. Specifically, - teachei—s nf elemsntary level
students‘ perceived = instructional film as bqing. a “ualupble

instructxonal aid", more su than did’ teachets of junior and senlof

high level » -Research to perceptwns of |

programmed mstruct:.an has yxelﬂed s&milar results. -o'Toole (1964),

uncovered teacher perceptlons wh:.ch could 1nf1usnce teachers' use

‘o programied matérlals. Perceived effecti\leness emerqed aqain as
an ;mportan(: factor in detemining teacher attltudes ‘one can infer
from these nndmgs that perceptinn 15 -an :unportant factor in'
attltude formation. The “tray "one perceives 'an objaut or eflent
mfluences one's attitude touarq that happenxng or phenomencn“
These findings pruposa that "perceived et‘fectivéness" of
rthe computer mxght be an important factor in’ detem;mng teachers'
attitudes taward the use of computers in the classroom. ‘Ir\'

additian, these findd ngs nught squest ‘that there are specxfic

" groups cf teachers, possibly mathematlcs and science secondary

" teachers, who might percelve computers as’ being more effac\:gle

tools of 1nstruct1on than would other groups‘of teachers, ,paéibly

soc1a1 studies teaghers. Hence, ghasé groups ' of ,teachers .whd

- percéive computers as being more effective tools ‘of instruction

would hold more positive attitudes towa-rd computers than would

w0

S
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teachers who perceive computers as being less effective tools of

dnstruction. B

is the notion of

couﬁled with “perceived effectivengs
"percexved threat"., Research conductedv thl\ far tends .to suggest
that the degree of teacher knowledge about computers is positively
" correlated with teacher‘s', attitudes toward campubgrs. l(now_ledge
and éxperience are the bMasis fox; attitude formation and are
gﬁf'ected by vari’a_bles such as, subject taught, grade level taught,
level -of computer literacy and teacher gender. Madsen and
Sebagti:ani . (1987) studied the effect of computer literacy
’instiu’ction‘ .on- teachers' attitudes- towar:d microcomputers. ’x‘héy
sum1sed that the, greater ‘the level of cmnputer literacy, the more
posltlve atcituaes teachers wuuld have toward computers. on the
basis of these fxndlnqs, therefore,*ne might hypothesize that
regardless of other factors such.as teacher gender, grade level

taught, o

i
subjech taught, teachers with high levels of computer

-, 7
literacy would hold more positive attitudes toward computers than
teachers with low levels of computer literacy.

Another factor that nmight influenc_e teachers' attitudes towargd

"'tye use of ers in the cla n is gender. Although”
no research has been conducted that specifically examines teacher
-qender and its relationshlp with teacher attitudes toward
computers, there is evldence ava’ilable that would tend to suggest

that a significant relaticnship does exist (e.g. Sheingold, Kane

and. Endre ieit 19837" , 1979). Hess and Muira (1985)

i sex di in'the use of computers and. found that




:'bcys tended to be more interested in, and used computers more, than

v q
girls. Hawkins (1985) reported that computers are linked to an 7 &

area - mathematics and. science - that has long been dominated by
-Iales. CQnseq?antL;;, computers typically enter the élassroon wi‘z
an aura of sex related inequality that has an impact on both
learners and teachers. *

on ‘the basis of these studies one mighy presume that there
exfsts a similar link between teachers' attitudes toward computers
and teacher gender. It would be hypothesized, xherefore, that mdle
teachers would have more posit;ve attitzudes toward computers than
female teachers' 2 T . .

, From the literaturefit is app'are;'\t that evidence ex‘is}:s’ that
would 'As.\'.\h'st»qn_ti‘atq the fprnulatic:/n of.h.ypo?.heues concerning the

relationships that purportedly exist between teachers' attitudes

and such istics as 5 taught, grade level

taught, t‘eachar gender, and computer literacy level.
. Figure 1 is a schematic diagram showing the interaction of

!actors which may innuence teacher attitudes toward computers.




Where X-1 = subjéct, X-2
literacy, X-5 = threat, X-6 = knowledge, X-7 = effectiveness,
X-8 = attitude’ toward computers; and where variables in
single - lined boxes, are observed variables and variables in
double-lined boxes are' latent or composite variables.

FIGURE 1. A schematic diagram showing the interaction of
S factors which affect attitudes.

gender, X-3 = grade; X-4 = computer




- CHAPTER 4: METHODOLOGY .

4

The pr?sent study involved the construction and administration
of a Likert - type attitude scale questionnaire to 487 teachers who-
were located on the Avalon Peninsula, Newfaundla’nd, .Canada.
Following the collection and entry of data the a{q.tude scale. was
analysed 'to detez‘mine its reliability A factor -analysis was-then..

performed to' determine what and how many factors the scale was

\\measuring. Finally, ' multivariate +and univax:iate nnalyses of

dance were completed using factor scores as dependent varxahles

\ and teachers' characteristics as independent variables. '

. ' e Instrument - Co P

The development of the instrument (Appendix A) for this study
proceeded in the fnllowmg way. First, a literat:ure )»;aview
‘pertaining to teachers' attitudes toward ccm‘l.:utars revealed that k

“_f the cc;nstruct leltitudc toward eonputérl was cdmposed of t_lfe
.‘fu‘:;ll‘nwinq six factor[s: perceived thréat to job;' attitude _towurd_s

computers in school; anxiety H on of

computers as male versus female machines; perceptions of who shotild
( be responsible for teaching computer literacy in school; and



s in .sociel‘:y. Second, from the same

literature review a list of ninety statements were compiled and
selected as, being pepresentative of the.6 factors. 'l‘he'list of
questions and the factors they were deeﬂ.md' to. represent were then
carefully studied. Redundant and seemingly inappropriate itens

\were discarded. The uestionnaire was made up of three parts.

Part A: This was a LiKert - type attitudinal scale comprised

of 54 statements. Subjects r to each by checking
Opinion, (4) pisagree, (5) Strongly Disaqree. " some of the
statements vere positively worded so that a, low score value
indigcated a positive attitude. towards‘:c\umput‘ers while some of the
stvatem ts were\ negatively‘ worded so “that a high score .value
‘indicated. a positive attitude towards computers. Prior to
* analysing the data, the valués of the negatively worded statefients

were reversed so that they agreed in meaning with the positively

worded The a were so that every

' factors was re by 9 e ‘l o

Part B: Each of the 12 statements contained in this section

of the questionnaire referred to a subject's range of experience

that/ accurately ‘described his or her knowledge of and experience
with computers. Subjects were defined as beir;q computer literate

one of the possible answers (1) strongly Agree, (2) Agree, (3) No .

\
. seventh statement pertained to the same factor. Each of the 6
. : : . N

with computers. Each subject was asked to check all- statements’ '




if they checked any or all
.

‘characteristics: subject tgught, grade level taught, and' teacher

. gender.

\

= I have access to and use a personal computer.

- I ¢an instruct others in the sucia; role and impict of
computers in society.

- I'am knowledgeable “regarding the processes of involving
in assisted i

- I can integrate cnmputerized teaching materials into my -
¥ courses.

- I am familiar with computer equipment, for example, everyday v
eperation and use of a range of }itterent machines. .

- I have the ability tn evaluate the effectiveness of a
course that uses computerized.teaching materials, -

- I can write computer programs.
subjects who did not check any of these stagbments  vere "
defined as non - ccmputer literate. . -.A £
Ca %
s . . :
Part C: This section of the questionnaire identified teacher

B

The saﬁpling of teachexés who, parj;icipa‘ted’in this study was. i
selected from” the tollowing seven schoal ‘board districts that are
1ocated on the Avalon Peninsula ot Newfuundlund' avalon North

Integrated, Avalon consolidated Intagrated, Com:eption an South

Integrated, Ferryland Roman Catholic, conception Bay North Roman
v N
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.catholia,>l>'lncentia - Saint Hnry's,xo{an catholic, and St. John's

Roman Catholic« The sampling procedure was accomplished by dividing
‘the total teac!ung populatign into two groups: intermedjate - high
school teachers .(grades 7 to 12), and primary - elementary schncl

teachsn (gtades kindezqartan te 6). 520 teachers were randomly

lected * from i iate - high, and 500 teachers’were randomily

selected fr’a’m wrimary - elementary. It was necessary to sample

"% . this numbersgf teachers in order to obtain an acceptable number of

subjects in each cell. SPacifiqally, because of the lower

P ) E ot female at the i

‘ teachers. v,

iate - high level it

'/as felt f.hat in- Jorder to ohtain at least: 20 female. respondents-in

* the sciefice area, it uould therefore Be' necassary to sample 500

. The random selection of subjects was accomplished after
stratified sampling on the basis of grade levels taught.
Individual information Tards regarding all intermediate - fiigh

schools in seven ‘school districts were prepared and placed in a,

. .

box. _4)1\; ififormation recorded on each card included: (a) the
< 3

name and a_ddxess of the -school and (b) the number of teachers

employed in that school. .The individual cards were then drawn in

spquence«from the box. Following ‘each draw the name of ‘the school

and the number of tenchers employed in that schpol was recorded.

when tha mmher of teachers drawn from the box reached 500 the

dravlinq stopped. Tha .same pre was r for in

the primary - elenentnﬁ division.




Method of Data Collection

-
The appropriate number of questionnaires was mailed to each

selected school together with a letter ot‘_axplanation ‘to the
principal (Appendix B); a létter of consent from the superintendent -
.of the school's district (Appendix C); "and a large self adrésaed
postage paid envelcpe. The principal was asked tu distribute the
. quastionnaires to all teachers in his/her school, .and uﬂ:er the
quesciannaires had been’ completed by the teachers to return them
to the researcher in the enclosed envelope. If the questionnalres

were ot to the \uthin 3 weeks of maiung, a

follow = ‘up t’e].pho}aa call was made to che school principal
inquiring as to their status. =

If the questionnaires were not returned after a further 3
weeks they were not included in the sample. A total of 1000

" questionnaires were mailed out and 487 or 48.7 percen}z?{wure

returned. In general, a -return rate of 50% for mailed
questionnaires is considered ge for surveys
(Jackson, 1988). . ’ = s g

M_M .l

Item wnalysis using Cronbach's alpha was _uaa‘d to determine

5 ’ Z - o
‘the reliability of the attitude questionnaires. The initial 54\7\

. " 2T : § ) g
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1t§u scale was pared to a 29 - item scale by eliminating those s
Aitems that were either redundant or inconsistent with the other

items and total score. Inltiany this procedure hwolved exammingj

., all 54 questionnaire _items notinq the statements that appearsd to
be uasurmg tjhe same thing. For example, item 1 reads "I would
i feel comfortable working with a computer", while item 19 reads "I
will never feel comfortable if I ever have to use a computer in my

work ér career". After noting these items as being redundant the

S

researcher examined the correlation matrix to confirm or P | W o
refute his selectionv.' If .\t'he interitem correlation coefficient
" was ubevé .7 then the second n:em was considered to be redundant
‘and was therefore arded ‘from the fimal scale. Also, 1t‘ems 4 \:
having hegative correlation with the total score were d1scarded.
The final 29 items were subjected to a factor analysis using
maximum likelihood and oblique rotation which revealed 4 factors
that accounted for 37 percent of the variance. The factor scores

for these 4 factors were then used as the dependent variables in

both multivariate, and univariate analysis of variance to test

. research hypotheses. Each univariate 'analysis of variance was

performed only if the multivariate analysis of variance was N

significant.




In complying with the n_aqui.rmnts of the Ethics Review
Committee the researcher provided to the participants an attached
letter of introduction to the study. This letter pravi&ed the

following information.

e 1. It identified the researcher by name, and t'itle.

2. It.provided-a brief and adequate description of the .
purpose of the study and all the procadurés to be
" carried out. ‘"\
. ’ B g
3. It provided an estimate of the amount of time that was

" .

! required to complete the questionnnite.
- 4. A statement to the attect that f.he return of f.he completed

questionnaires would constitute their consent to the

researcher using the data.- ~
5. The subject was promised that ti:c data would.be used with - B ,;‘
i 1@19:& anonymity. (See Appendix D for copy of letter L
of intréduction.) i ’
>

.




* . CHAPTER 5: RESULTS AND DISCUSSION

The results of the present study concerning the relationship

between teachers' attitudes toward! 0 3 and four
characteristics = computer literacy level, subject taught, grade
1eve1v taught/and teacher gender, are presented in this chapter.
The results gxom reiiability analysis, factor analysis, ;nulivariate ‘
analysis of’vatiance‘v(MANOVA) , and univariate analysis of variance
(ANDVA) are reported. .Descriptive statistics regarding He;n and
standard Deviation are presented in -Appendix H. Lo
) 7 . Dba sis ;
The reliability analysis using the cronbach ali)ha revealed
—that the int\ernal consistency ot‘ge original 54 - item Likert -
type scale was .92. Folloving the culling o} redundant items thé
new C\ronbach alpha revealed that the internal consistency of the
final 29 - item Likert - type scale was .89, which indicated a high
degree of reliability. An intercorrelation of a batch of attitude
statements can reveal general relationships among statements.
H_pwever, factor analysis ;:an cluster data generated by many
statements into four or five groups,.u format that help; to
sépSrate major ir&m peripheral statements on an attitude scale.
‘ Using oblique rotation, (appendix F), the maximum likelihood x
sol‘ution'in the facto‘r analysis revealed 4 factors that accounted
for 37 percent 'of the. variance. , The individual statements
(Appendix G) comprising each of thése 4 fact;)rs were then examined
to determine what common 'dimensipn (gach factor was representing.

F4 {,




Each factor was named according to its respective dimension: factor

Acceptance/Rejection of Computers; factor 2 - Attitude Towards

Computers inEducation/Work; factor 3 - Attitude Towards Computers’
in sogciety; factor 4 - Ccmputérs ‘as villa‘ips. .

For eadR' factor, a factor score was obtained for each
.respondent ‘by ca_l.sulatinq the composite score of the -product qr
standardizéd value of each variable (with factor loading ‘exceeding
.3) by its factnr: score caefficient. Sifce these 4 factors were

————
correlated (see ’l‘able 1) each univariate analysis of variance using
factor ,score as the dependent variable. was preceded by a
multivdriate ,analysis of variance to determine if the overaﬂ/
multivariate F was figmficar_lt. If thle overall multivariate F was
not signifiqant at the .05 iéval, no further univariate analysis '

of variance was performed.

Table 1
Factor Cérrelg:,ggg Matrix as Produced by Factor Analysis : .
Factors
Factors 1’ 2 . 3 . 4
: - ¥

. /
-1 1.00000
2 .32087 1.00000

.

3 +27677 ,35065 1.00000

4 =.39107 ~.22441 ~.19857 1.00000




previous research zeqardxng teachers' atutudes toward computers

and that many of the statements contained in ‘the present scale were

£ constructed based on this knowledge, \ it seem_ed inevitable,

—therefore, that some of the factors identified in this study would

be similar to factors identified previously\. )
identified both pi'eviausly and #m the present sfudy are - udes
g Toward Computers in Education/Work, and Attitudes Toward Computers

in Society.” In addition to these, the remaining two factors of the

& as Villains, both cont‘ain aspects of fatctors cited previously.

Lo These aspects include job thre‘a't and anxiety towards computers.

fThe frequency with which each of these 4 factors tested

siqnificant (P<.05) following a significant multivariate F is
listed as follows:

Factor 1 - Acceptance/Rejection of Computers was

significant with 3 variables: computer literacy, teacher
gender and grade level taught. * R
2

Factor 2 - Attitude Towards Comput'ers in Education/Werk

N, *

was significant with one variable: —computer

literacy. & b o “

Given that certain attitude continuums had been idénti¥ied in.

actoxpg that were

p;'asent study . - Acceptance/Rejection of Computers, and Computers -

5




¢ /
Factor'3.- Attitude Towards Computers in éociaty _—

.was significant with three variables: cofy:mtalr

¥ o lite:acy,( major teaching area, and teacher gender. ) . B
i " Factor 4 - Computers as Villains was significant - L 3
i with one variable: computer literacy: '
. . ° ' . Computer Literacy ~L

The multivariate F test for Computer literacy was siqnificant; : . ‘
F(4, 405) = 28. '62, P<. 002‘. Four univariate analysis of varinnca
proca‘riures using individual factor s:ioras as tha independent .v
variable -were conducced, and tney were aigni!ican A8 fﬂc‘:cr 1

‘-(accepténce/reje‘ctian of computers) F(1, 408) -= 99.13, P<.0011

. -tact%x: 2 (attitudes in ion and work) FQ,
t* ,408) = 29.01, P<.001; factor 3 (attitudes towurds computers in

society) F(1, 40@) = 13.50, $<.001; and tactor 4 (computers as  +
¥ .

'villains) F (1, 408) = 10.36, P<.001.

The mean factor scores indicated that colputer literate .

. teacliers have more positive attitudes toward computers regardless
*. of the other variables -‘teaciﬂng area, gragde 'l‘eve]. tauql"lt, and
" teacher gamier./ This partic\nar result’ was not. unéxpected given
5 the fact t'hat computer literar.e teachers are thcss taachers who

have "access to.and use a computer" »while non - cemputer litente

are those s who  are "un!amiliar with and do not

use a cc_mpute,r"‘ i . ) - %




The multivariate analysis of variance indicated that majur
teaching area was siqnificant, F(J 248) = 1.93, P<.05. The
univariate analysis of variance indicated that only factor 3
(attitudes‘ toward computers in society) was significant, F(3, 255)
=3.90, P<.009. The mean factor scores indicated that both science
and arts teachers were mure posxt:we toward computers than social
studxes teachers. The analysxs of varxnnce conducted on major
teaching area d/igi not include teachers from the primary —elementary
level because eachers at this level teach all subjects and cannot

be dlstmguLShed\ by area. Thar‘afore, the number of subjects

inclyded in this particular analysis is approximately half of ‘the’

total respohd.ents included in the study. >

The results prcduced by thevcpre'sent analysis showed two
unaﬁticip‘ated'find’ings‘. Flrsth "éc;ence teachers did not show
more positive attitudes toward computers than arts teachers.
. Secondly, arts teachers did show more positive attitudes toward

computers than did social studies tea hers.

Science teachers were expected to ave more positive attitudes

toward computers than arts teachers for ssveral reasons - one being

the predomxnance of male teachers in the,area of, science. Table

2 shoys that the highest perc "of male: is in science

while the lowest percentage of male teachers'is in arts.
" " oy .
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. Number of Teachers in Each Teaching Area

Gender Science Social,St. Arts

Male - o 60 : 21 a4

col. %. i 61.8 53.7 o
Fenmale - 13 T
col. & | . 25.9 1 ¢ . ' 38.2 46.3 )

Since male teachers are presu‘hned to have more positive attitudes\)
towdrd computers than female teachers, it was' therefore expected
that science teachers’ wculd have more pnsitiva attitudaé toward
computers than arts teachers. . ) '
A second reason is the predominance of computer literate
teachers in science. Table 3 shows that the science area contains
the highest pegcentage of ccmputer literate teachers while the
arts \area contnins the lowest‘*percentaqe of computer ‘literate

teachers. . . e " o




Table 3

S_and P of c Literate and Non-C
terate hers for 3 eas o

Number of Teachers in each Teaching Ax\éa

Literacy \ Science Social st. Arts
Non-Computer \ i /’
Literate i 20 15 38
d # ~
. ‘Col. % - 23.5 41.7 44.2 R
4 — s
Computer Literate 65. 21 48
- Col % . 76.5 58.3 . 55.8

Since computer literate teachers have more positive attitudes

| toward computers than non - literate ti , it was
expected that this would result in science teachers having more
positive attitudes toward computers than arts teachers. =

N A 'third reason is that science teachers are presumed to

"perceive" computers as being a more "valuable instructional aid"

B than the social studies or arts teachers. Accepting this premise
as correct could pusslbly suggest that the significant F ratio

should have .occurred using Factor 2 (attztude toward computers in,

education and work) as "the dependent variable, rather than using

5 ’
Factor 3 (attitude toward' computers in society), as the dependent i
variable. . TR

-
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‘Despite the reasons why arts't:aa_cherl were expected to have
significantly less positive attitudes toward computers than sc::ignu:e
téachara, the analysis showed they did not. This tells us that
both arts and science teachers view computers in a more positive *
-light than social studies teachers; it doés not explain why this

is so.

Teacher Gender

The multivariate analysis of variance indicated that teacher
gender was significant, F (1, 408) = 4.01, P.<.003. The univariate
analysis of variance indicatéd that factor 1 (accepta_nce/rejaétion"v
of computers), F (1‘,' 408? = 6.38, P<.012; and factor 3 (attitudas
toward computers ._in society), i"(l, 408) = 3.87, P<.050 were.
significant. The mean factor scores showed that male tegchers have
more positive attitudes toward comguters than fa'le teachers
regardless of other variables: com*! literacy, teaching area,
grade ievel taught. L

It is worth noting-that there was no sfgn{ificant interaction
between teachéng area and teacher gender. Male teacheré in all 3
teaching ax:ea‘s seemed to have more positive attitudes tu‘ward’

computers than.female teachers.

Grade Level
“The multivariate analysis of variance indicated that grade

level taught was significant, F (1, 425) = 2.46, P <.044. The

univariate analysis of variance indicated that only factor 1
, B

P>




(accai)tance/rejactlon of ‘computers) was signuicant, F(1, 425) =
P4
6.';4, P < .010. The'mean ‘factor scores indicated that intermediate

~ high school teachers showed more positive attithes toward

computers than primary - e y school . .

Th'ese results were qxpecéEd for several reasons: first, Table
4 shows that male ) teachers comprised 61.4 percent of the
intermediate - high 'schfol level teaching population whereas male
teachers comprised just 21.3 percent of the primary - elementary
schopl level teaching population. Given the fact that male

" teachers hold more posit;ve attitudes tcward computers than female

teachers, one wculd X e‘\ expect i iate - hxgh school
teachers to hold more po»itlva attltudes toward computers than
primary - elementary school teachers.

Table 4
and - of Male and Female for 2 Level,
" of Teaching .
- Number ofTeachers in Each Teaching Area
! 3
2 I -
Gender Primary- Intermediate-
) Elementary High
‘Male * 39 : 159
col.s 20,3 T 61.4
Female . 144 : 100
Col.% 78:7 38.6
il ' 2
i ) - o F SR
A second reason was that of the pr nant ntmber of

W, . . -




- y " . a7

1 : in the intermediate - high school level. 'Table

5 shows that the intermediate ~ high school level is cnmprised of
63.9 percent computer litarate teachers Vhile the primary -
elementary - school level is comprised of 50 2 percent computer
literate teachets. 5

Given the fact that computer literate teachers 4hold more
positive attitudes toward computers than non - computer literate
teachers one would therefore expect the intermediate - high school

level teachers to have the mo"re positive attitudes.

Table 5 ., : E . ’

and_ P of C L and_Non-
\.  Literate Teachers<for 2 Levels of Teaching

Number of Number of

Literacy - Primary- Intermediate
Elementany High School
Teachers Teachers -

Non-Computer

Literate 100 - 99

Col.% 49.8 36.1

Computer -

Literate 101 - 175,

Col.% 50.2 - 63.9




. " summary of Results ~

The results of thik study can be summarized as follows:

T 1C 1 : hold more pos!.t:ive"attit‘:d‘es toward
computers across all 1ave.1'u‘of other variables: teaching area,
teacher gender, and‘grade level t@ught. However, there was no
siqn‘;‘ﬂcant )ﬂ:eracti’on effect betyleen literacy and any othexr
variable. ) .
i R 3
2. Afﬂekpecteq, science teachers hold m‘ara positive “attitudes
toward computers than s‘-ocial studies te’achers./, However, it/was
l:mt expected that arts teachers m?uld hold significantly  more
positive att‘itudes toward compu]ters than social studies teachers.
- Also, it was not ‘expected that there would be no sigfifican
difference between science teachers' attitudes towar computers
and arts teachers' attitudes tovaxd. computers.

‘3. ,Male teachers hold more positive attitudes toward computers:

than - female teachers across all levels of all variables except

grade level taught.

4. Teachers in the intermediate — high school level hold 'more
positive attitudes toward computers than teachers in the"primary -

elementary school 1evél within both levels of gender and literacy. :

\
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* - CHAPTER 6: CONCLUSIONS

{ computer Literacy
The re&xlts of the present study are in keeping with those of
other researchers (Madsen and Sebastiani, 1987) who found that
teachers uho received inservice training in computer literacy held

more posltlve attitudes toward computers Eollwinq mservicing than

prior to insetvicinq. The presen't findinqs clearly show that .

regardless of teachmg area, gender, or giade level t:aught:

teachers who have access to and use cnmputers have more positive
attltudas ‘toward computers.than those who do. not. Va
There are important implicatmns/ especially for an educatxon

system in the process of i ting into its

i
Simmons (1975) states that to i without

the support o} teachers is guaranteeing fuilure. Given\the fact

that researchers (Fazio, 1978; Schuman, 1976; Schwartz, 1973; and

Taylor, 1975) have shown a direct attitude behavior relationship, v

one might argue that because non - computer literate teachers have
less posit:ive attitudes toward computers,:then non - computer
literate teachers might not support the introduction of computers

/ v
into the sys\tem. An option available to a decision = maker, given

. the- result:a of the atudy, mght ‘b€ -to' increase the number of

computer literate teachers by craining non - computer li'cerate »
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teachers - thereby improving .these teacherf' attitudes toward
.computers .(Lawton afxd Gerschner, 1982). Improving the at'\:itudes
towatd computers of a particular group of teachers might ‘therefore

improve the of heing P into the system.

Major Teaching Area

h\a\va nore posit}ive attitudes toward computers than social studies
teachers; it did not confim as expected, that science teachers have
more positive attitudes toward compute:é than arts teachers. In
addition)\ che resnlts showed that arts teachers have more positive
’ attitudes towari computex:s than social studies’ teachers. The

implications "of these findings are mportant to educational

deci;ion - makers for two reasons: one, they questiﬁn the
« traditional idea that science teachers are perhaps the most
b . appropriate people to teach computer related material; two, tiley
identify social studies teachérs as haviné less-positive attitudes
toward computers t}aan teachers in,att‘s and science. Again, it
might be a‘rq‘ued that this group of teachers are less 1likely to

support the introduction of computers into the system. Therefore,

" a decision - maker night wish to take steps toward staff
development in order to improve the attitude towards co'mpute‘rs for

this group of teachers (Lawton and Gerschner, 1982).

In addition to.the implications for educaticnal decision -

makers these results have implications. for further- research.

=, The results regarding teaching area are somewhat surprising .

because while it is confirmed, as expected, that science teachers




o

Lichtman (1979) found that most r 2 as a

mathematical tool rather than a universal symhol manipulator. Given
the finding that arts teachers are just as positive  in their‘
attitude towards computers as are science teachers, i.t would appear
that, to a certain extent, teachers' perceptions of computers have
chang owever, given thai‘. social studies teachers have a less
positive a’ttitude tovards computers, it might be that these
teachers continue to view computers as mathematical tools rather

than as universal symbol manipulators.

. Teacher Génder

The results showed that male - teachers hold more positive
attitudes toward computers than female ;eachers’. Th_ese results
are in keeping with the find/ings of Hess and Muira (1985) who

" sex diffe in- the use of computers between male

and female students.‘ Hawkins “(1985) states that sex differences
are related to many factors: the impact of societal images" on
qirlé, the expectation of different life_ goals for boys and girls,
the structure of learning tasks, the nature of feedback in
.performance situations, and the organiza::iun of the classreé.m

setting. . -

The implications °§, these results’ ére again important to
educational decision - makers given that f_e"male teachers are in a’
majority in every area of teaching except sc:ll.ance.‘\\‘l“or a decision
= )’naker it 'is’important toé know how female teachers, are going to

react to the introduction of computers into the school system




because it might affect the success of such a move. It is also
:lm;;ortunt for a decision - maker to know how the femaie t‘eachers'
attitudes toward computer.s may have anl imp@ict an the female
s'tudents' a;:tiiudes toward computers. Given that female teachers
have less positive attitudes toward computers it might mean that
female students would have le.ss _positive attitudes toward
computers. A decisinn - maker can therefore take steps in staff
development to improve the attitudes toward computers of female

teachers (Lawton and Gerschner, 1932)

- ‘\

. ' . % .

!‘he results showed that teachexls in the intermediate - high
school level have more positive dttitudes toward computers than
teachers m the primary - elementary ﬁchool level. The impucatiun
of thisf finding is once again xmpop—tant to educational policy
decision - makers. Students wil“l have their first formal

| ’
Ki ten and

educatignal introduction to

v .
Grade six, yet teachers who teach Ki’nderqarten to Grade gix have
the lesser 'positive attjitudes toward d‘omputers. Future studies in

this area should inveséig‘ate the poésible x“apercussions that this

degree of teachers' attitude toward ‘ers has for

attitudes toward computers.




The following 'is.a list of suggestions for further research in the

area of teachers' attitudes toward computers.

1. The influence of the non - lite '

attitudes toward computers upon their st:ude:é‘a attitudes

N

toward computers. B

2. The relationship between male and female students'
attit‘udes toward computers and male and female teachers'
attitudes toward computers.
, ’
. 3.' The difference .in attitudes -between social studies

and arts

4. The relationship between teachers' attitudes toward

and s' i ion with school computers.




>
The generalizations of the present study are restricted to

the population of teachers from which th.e sample was
ccllectsﬂ", and only to those who were willing tog.fill out the
'ques:‘icnnaire.

»
Since a’ stratigied sampling technique was used, larger,
population tends to be un&errepresente& while sﬁaller

population ‘ténds to bé overrepresénted.

The' measurement of \‘:eacheis' attitudes toward computers was

not irt the absolute sense - positive versus negative. Rather,
e

groups of teachers' attitudes were measured relative to each

other: Certain groups of teachers held more positive attitudes

toward computers than others.

»
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APPENDIX A: THE INSTRUMENT aA-1
- PART A

The following statéments give opinions that some people have about
computers.. Please indicate your opinion about these statements by’
“checking the appropriatd blank which corresponds with the following

headings:
B Strongly Agree
Agree
NO No opinion 3
D Disagree N ’
8D - trungly Bisague
¢

SA|A |NO|D |SD

1. T would feel comfortable workin
a computer. & . -

2. Computers will improve our: society. *
[}

rr‘a—cmnputers are not very impcrtant to me 3 =
in my work. N

4. Computers will evenftually replace E
people in many areas of teaching.

5. Teaching computer literacy should be the
responsibility of all teachers at all B
% ‘levels. - R

6. Boys have more talent for working with
computers than girls.

7. 'The idea of using a computer makes me
shudder.

8. As jobs become increasingly oriented
toward the use of information, society
demands and rewards individuals who
know . how to use computersf’

. 9. It is up to educators to see that the . : " L.
next generation'become adept in the use T '
of mcdern technology. %

10. © in the cl are a threat o
to teacher job security.




11.

12.
13.

1a.
1s.
16.

17.

18.
19.
20.
21.
22.

23.;

24.

Computer literacy is important if an
individual is to succeed in today's
world.

Boys have more talent for computer
programming than girls.

I get nervous I have to
new technology.

Personal choi&e and freedom in some
areas of life e restrigcted by com-
puters. .

If there was a computer terminal in my
classroom it would help me to be a better
teachar.

Ccmputers are going to replace teachers
in the classroom.

should be in the use
of computers only at the primary school
level.

Computers users have an unemotional viéw
of life. #

I will never feel comfortable if:ever I
have to use a computer in my work or
career.

Computers have ‘raised the 'qualit’y of
life in my province.

too

much of a workload on teachers.

The introdiction of computers will mean
fewer chances for promotion in my job.

The school has no responsibility to
educate students in the use of
computers.

It is more appropriate for boys to use
computers than it is for girls.




25.

26.

27.

31.

32.

33.

Computers are extremely frustrating
machines. ™

Computers concentrate too nuch power
in the hands of experts.

Computer assisted instruction would
relieve teachers of routine duties and
help to make fuller use of their cap-
abilities.

Computers will make it harder for
teachers to find jobs

The ability to! use computers is .as &
basic and necessary to a:person's
formal education as reading, writing
and arithmetic.

Women have just as mich ability as men
to become compute’r experts.

I am very contented when I am working on
a computer. .
Computers are not’ very impartant to
most people.

Material which is otherwise boring
would be i ing when
using a microcomputer. £

Computers are eliminating teaching
jobs. .

All teachers should be computer literate,
i.e. aware of the hastc operation of a
computer.

N

users are itive pkep].e.
Computers ‘are beyond the understanding
of th2 average person.

In géheral, if computers and cémpixt:er
output are used-to help make- decisions
human will be imp: .




Bty

39. I should learn more about microcomputer
instruction in education.

40. over the next decade, sweeping economic
and technological transformations will
. alter the jobs people do and the ways
in which they do them.

41. Teaching collputex ute:acy should be L

the intemediute level only. .

4 . Cagrputer use can bring out human
‘teativity and self-expression.

LI I am apprehensive about using
in my classtoom.'

44. Computers will be important for Canadians
in their future work and jobs. r

45. In my schHool, computer assisted instructio
should be used by all teachers.

46. 1It's only a matter of time before com-
puters put teachers out of work.

. 47. Teaching computer hteracy should be the i -
~ responsibinty of high school teachers ~/
only.
73 48. Cmnﬁlters make the overall economic \

situation worse for women. * R

49. Comput:ers are a tool, just like a hammer
ur a saw. 4 \

50, Computers dehumanize society by treating
everyone like a number.

assisted ins ion will help .
students become more rasponsible people.

If technology continues to develop at . 4
its present pace, 'soon we will be out of
work and computers will have taken our ’
pluca.




53.

54.

Check
- qual

1.
Y ‘2.

3.

High school mathematics teachers should
have sole responsibility for teaching
computer literacy.

Computers .are mainly for people who are

good at Math-and Science.

T B~

all
lfication!.

I use the automatic teller at a bank.

I can instruct others in thé Gocidl role
and impact of computers in society. °

I wouldn't know a computer if I bumped into one.

I'm aware of the value of involving students in

. the development of ized instructional -

<

-
o

& 12.

materials.

I can recognize a computer but I would not be
able to turn it on.

Iim knowledgeable regarding the processes of

involving sﬂudents in computer assisted instruction. .

I can turn on a computer but I wouldn't know how
to operate one.

] .\
I can integrate computerized teaching materials
into-my courses.-

= /
I am familiar with computer equipment, i.e. everyday
operation and use uf a range of different machines.

I have the abuity to evaluate the effectiveness
of a course that gses computerized teaching
materials. - ¢ .

I can write comp\\ter programs.
. ,

" PAR'
that ly describe your cempcte&

‘I have access to and use’'a computer. 7




PART C
Although you are not asked toiidentify yourself, your conperaticn

in provxdxng the following- information would be much appreciated.
It is essential to the study being carried out. Thank you.

SEX: Male /Female
AGE: Check appropnate group: _~ < 25
4 25 - 30

- . 41 - 45 3
' 46 - 50
__51-55
L ) ’ >55 %
¢ ‘ Indicate which best d'es’c:ipg_s your present role:
Administrator (full~-time) ‘ 5
Administrator/Teacher - . L]

Classroom Teacher &
Counsellor or Therapist” .
Special Education or Remedial Teacher
Substitute Teacher
. . .

3

te the gra v with ul are cf t A §

Primary (K - 3)
Elementary (4 = 6) -
Intermediate (7 -'9)
High (10 - 12)




Teaching experience: No. of years: (up to and including 1987-
88) . t,

Major ara'a of .teaching responsibility (subject taught): -
= . .

" B
Secondary area of teaching responsibility (subject.ta\/thﬁ):’
. . , o ]

My school is ‘locutéd in a community where the population’ is:
between 0 and 5,000.
between 5,000 and 10,000.

between ‘10,000 and 20,000.

'qreal:er than 20,000.
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APPENDIX ‘B: LETTER OF EXPLANATION TO PRINCIPALS

General Delivery -
Paradise, NF
AlL . 1C3

: March 29,1988

Dear. Sir/Madam:
- I am a Graduate student in the Educational Psychology Masters

Program at Memorial University. As a part of my thesis requirements
I am studying the i?c;cots that influence teachers' attitudes

toward isted ‘instruction.

Your superi has permission for me to survey
a. selected number of teachers’ frcm your Board (See attached copy
of signed Permission Form). am hereby requesting -your

cooperation and assistance in mcluqu the teachers in your schéol

. in this survey.

-

be assured that I recognize that eyen a small amount
of your tjfe is significant when you have so many important duties
yourMaily schedule. I do think, however, that this research
ant - not only to me but to others who now, or who-may xn
the future, work with computers in an educational setting. I
hoping that you will forésee some potential future benefit and
-support me in this by lending your assistance.

I am asking Yyou 1) to distribyte the enclosed questionnaires
to __ teachers in your school an to collect the completed
questionnaires and return them to me in the pre-addressed stamped
envelope provided.

While I realize that this represents an mpositicn, I am
respectfully asking that you \nge this request your serious
cpnsideration. !

i

Thank you for your time and'attention. I hope that I may loek

forwatd to your cooperation and:'support.

| Sincerely yours,

\,) David Touchings




APPENDIX C: LETTER OF EXPL TO SUPERI c-1 .

K - /\
.General Delivery

Paradise, NF

AlL 1C3

March 29,1988

Dear Sir/Madam: N

I am a Graduate student in the Educatioral Psychology Masters
Program at Memorial University. As a part of my thesis requirements
I am studying the factors that influence ' teachers' attitudes
toward computers. The purpose of this letter is to request your
permission to sample the attitudes of approximately 140 teachers
~from your district. . o

My sampllng procedure would require that I survey 35 teachers
in each of four levels of school: Primary, Elementary, f
Intermediate, and High School. I propose to: mail ‘the
questionnaires directly to the principal of the randomly selected
schools, asking the principal to distribute them to the appra;im:e
teachefs and to return them to me upon completion. I would assume
the responsibility of mailing costs by including self-addressed
stamped envelopes. The amount of time required by the principal..
would be that spent on distribution and collection; the amount of
time rpquired by each teacher .would be approximately fifteen
mmutes to complete the questionnaxra.

- -

I have enclosed a copy of t{ne proposed questionnaire. The
option of completing it or not is purely voluntary. Please be
assured that I am ‘fully aware that eyen a small amdunt of time is
significant when and admini have so many important
duties in their daily &chedules. I do think, however, that this
particular research is 1mportant, not only to myself, but'to others
who now, or who may in the’ future, work with computers in an_. -
educational setting. The findings of this study may, in the long
term, contribute to an improvement in the way ﬁomputsrs assist with -,
instruction. .

While I realize that this represents an lmpcsltxon, I am
respectfully asking that you give this request ‘your 'serious b
consideration. I appreéute your attent\ion to this letter and I
look forward to hearing from you at your earliest convenience.

' Please reply by returning the attached fbrm to me.' Thank .you. w0

Sincerely yours, ¥

David Touchinds




& ‘Date: —~/ . :

To the attenti‘pn of David Touchings.

Yes, I approve of your proposed research procedures and you -
have my permission to survey approximately 140 teachers from my
School Board- District. I understand that immediately following .,
the random selection. of the various schools I will be notified as s

. to which ‘schools are selected. Also, ~a copy of this notice.
(researcher will copy and enclose with questxonnaires) will notify
the respective principals that permission to survey in their
schools has been granted. -

Superintendent's Signature # # o=y

TN

oy V  Dpate: *
To tHle attention of David Touchings: v % ‘

o
No, you do’ not have my approval to conduct research in my G ®
School Board District.
A -

L Superintendent's Signature
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APPENDIX D: LETTER TO RESPONDENTS: i ~

7
March 29, 1JBB .

D'.ea,u: Sir/Madam:

on the back,of this quastienna,ire you will tind a tea baq.
Whap you have a ‘few minutes, go to tNe staff room, plug in tha
kettle, and make yourself a cup of tea. " \

My namg—is ‘pavid ’l‘ouchings. I am afGraduafe student in the
Educational Psy ogy at Memorial University.
Presently I am in the process of writing a thesis regarding
teacher attitudes toward computers. It would be much appreciated
if you would take fifteen ‘minutes from your busy s:hed\u.e and

- complete the attached questiannaire

The return of your questionnaire will indicate your ccmsent
to my using the data for my research. At no point are you required
to give yqur name or any other infanation that might identify you.
I assuraeyou -that the derived information will be used with
complete anonymity. . -

Sincerely yours,

= David Touchings



APPENDIX E: FACTOR SCORE COEFFICIENT MATRIX FOR THE 29 VARIABLES

- 9 . . . *® '\* ‘

FACTOR 1 FACTOk 2 FACTOR 3 FACTOR 4 . i

i ' Q1 .95445  -.26436 .2196* .33981
Q2  -.00065 . -.15577 .32041 .06732
; Q6 .01644 .08533  -.05739 .01833
: . .05523 .06337. .10604
m oo -.00391 .03463 - .09704
3 -.06079  -.03830 .00035
09473 105577
-.05748  -.02305 ° !
£ _-.00157 .13688 i
-.06634 .07441
N ; -.15754 - .35009
-.00868  -108732
& -.18960  -.14941
4 .19040  -.15000
" 07697 .00217°
.06453  -.04869
: .04307° .02269 ¥
.15582  -.08107 i
; .15649 ~.07888
2 .26179  -.05876
¥ & .20724 .01093
: 11856 14721
.29066 .00789
-.13112 .12189
.09617 ° -.07347 :
; -.17046 .11943 5
-.01013 .36525
Q52 | -.11032 .08065
R Q54 7 .03828 .26339 .01123 _ .05514




APPENDIX F: Table of Obligue Factor Loadings -

Factor ' | & EIGENVALUE
g [ . 2.38829
i HEE : 5.14372
3 2.25975
4 : . .95147 .
. i i S
FACTOR ' CORRELATION MATRIX P
y - . . Factor 1 Factor 2 , Factor 3 Factor 4
" Factor.1_. " '1.00000, e s
i . Factor 2 +32087 1:00000° .-
! . Factox 3- 27677 .35065,  1.00000 «
". Factor, 4 -.39107  +.22441°  -.19857 1.00000
at ” ) e
“
- g N . )
& v e
. i
R s
r
T ., .
£y
.

e




AbPENDIX G: STATEMENTS' RELATED TO BACH FACTOR STUDIED

CTO! AC ANCE,

1. I would feel comfortable working with a computer.

TON Of ERS

2. Computers will improve our society.

10. in the -cl

security.

15. If there was a computer terminal in my classroom it would help

¢ -me to be-a better

18. Computers have an-unemotional view of life.

ive use of

teacher.

teachers.

are a threat to teacher job

G-1

‘imposes too much of'a workload on
v

22. The introduction of computers will mean fewer chances for

23. The schuol has no
use of computers.

* promot].on in my job.

ibility to

i

25. Computers are exkremely frustrating machines.

26. Computers concentrate too much power in the hands of experts.

50. Computers dehumanize society by tx;}eating everyone like a

number. ,

.
54. Computers are mainly for people who are good at math and

= science.
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9. It is up to educators to see that the next generat:.ork become

adept in the use of modern technology.

11. Computer literacy
in today's world.

23. The scﬁaul has no
use of computers.

is important if an individual is to succeed

responsibility to educate students in the

in the

-
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38

The ability to use computers is as basic and necessary to a
person's formal education as reading, writing, and arithmetic.

All teachers should be computer literate, i.e. ‘aware of the °

_basic operation of a computer.” - . %,

37.

39.

. Las.

51.

54.

FA J%’B ATTITUDES TOWARD COMPUTERS I_NI SOCIETY

2.

8.

. adept in the use ¢f modern technology.

computers are beyond the understanding of 'the average person.

I should learn more about microcomputer instruction in
educatlcn.

over the next decade, sweeping economic and technologlcal
transformations will alter the jobs people do and the ways in
which they do them.

Computer use can bring out human creativity and self- -, ’ |
expression, N = .
Computers will be important for Canadians in their future work 4
and/jobs. B i . . 5 L >

Computers are a tool, just like a hammer or a saw.

Computer assisted instruction w111 help students become more &
responsible people. )
Computers are mainly for people who are good' at math and

science. t

Computers will improve our society. 7 . 4
As jobs become increasifgly o}lented toward the use of
information, society demands and rawards individuals who know
how to use computers. -~

It is up to educators to see that the next generation become

goy\pute_r literacy is impoi:'tant f an individual is to succeed
n-todayle wi

If there was a .computer terminal in my classroom it would help
me to be a better teacher. - .

>
Computers have raise‘d'the quality of life in my province,
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‘ 29. The ability to use computers is as basic and necessary to a ! X%
person's formal education as reading, writing, and arithmetic. - -

39. I should learn more about microcomputer instruction in
education.

42. Computer use can bring out human creativity and self-
- expression.

44: Computers will be important for Canadians in their future ucrx
and johs

50. Computers dehumanize soclaty by treating everyone 11ke a’
number. . v

51. computer assisted instruction will help students become more 3
responsiblg people. )

4
EACTOR 4 - COMPUTERS AS VILLAINS
1. I would feel comfortable working with ‘a computer.

10. C in the cl are a threat to teacher job
security.

14. Personal choice and freedom in some areas of life are
sest;ic:ed by computers.

18. Computer users have an unemotional view of life.

21. Extensive use of computers imposes too much of a workload on
teachers. .

22. The ingroduction of computers willmean fewer chances for
promotion in my job.

-~ 25. Computers are extremely frustr'ating machines.
% 26. Computers concentrate too much power in the hands of experts.
37. Computers are beyond the understanding of tﬁs average person.

39..I should learn more about microcomputer instruction in
Ky education.

48. Computers make the oberall economic situation worse for women.
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50. ze i by treating everyone like a " .
number. 5

52. If technology continues to develop at its present pace, soon Wy
we will be out of work, and computers will have taken our - :

place. %

54. Computers are mainly- for people who are good at math a‘nd
.science. %
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APPERDIX H: MEANS AND -STANDARD DEVIATIONS

L
Computer Non-Computer Total . %
Literacy Literacy : :
Male . R=".4149 X=.3755 ' X=".2181
s soml74 SD=.88 SD=.87. |
Teacher / P . !
Gender Female =".2811 X=.6509 X=.0503
SD=.86 SD=1.03 SD=1.03 .
. Science X=".4542 X=.3997 X=".2597
. SD=1.51 Sp=.95 . SD=1.43
Major < =
. Social X=.0426 X=.5870 X=.2166
‘feaching  Studies  Si-1.00 SD-1.19 SD-1.09 . ° 7
rea ) 5 i . <
- < Arts X=".5062 X=.3089 X=".1460
SD=.98 . SD=.90 . SD=1.00 .
- Primary- X-".2280 X=.6154 X=.1869 :
crade Elemelturvy SD=.80 SD=.89 - SD=.95 -
Level . Intermed. X=".4040 X=.4050 X=".1087
High SD=.799 SD=.9461 SD=.9391"
.-

NOTE: Negative numbers indicate more po;itive'nuitudaa. -
Positive numbers indicate less positive attitufies.
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