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ABSTRACT ‘ -

Gender Differences in Educational Computing in
Montreal Francophone Secondary Schools
N :

- )\ Sonia Ribaux

. ) A
Prevrous studies have shown thatgirls do not particrpate in educatiénal computing
actrvrtres as much as boysdo. Evidence does suggest that girls' lack of technological

skills will become a handicap in their future search for employment Educatronal

computing in Quebec francophone schools is potentially umque due to the delayedA

mtroductron of computers and cultural differences, and may not suffer from the
gender differences found elsewhere A total of 422 students of secondary levels 1,

3and 5. (ages 12,15 and i7 respectiyeiy) from two francophone schopls in Montreal
filled out questionnaires pertaining to their attitudes toward computers and strategies
to promote gender equity in computer education. Results showea that overail

students' attitudes were positive. However, sex and level differences were found.

Boys and youngerstude nts tendedto be more more positive. While apattern ofsocial |
¥ b %

and sexual stereotypes did emerge, high levels of computer experience appeared to

eliminate - differences. Increased exposure to /computers. is recommended.

Discussed are strategies for increasing such positjve experiance.
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Gender Differences in Educational Computing
. ' - P
CHAPTER1 . =

INTRODUCTION
N - | .

Less than ten years ago most schools did not have compoters. Since, computers, and most
importantly the idea of comiputers have invaded our school systefs. So penvasive.is this idea
that it got students, parems'an& school parsonnel scrambling for funds, organizing bake sales .
and car washes, selling raffle tickets and re-organizing school budgets4o find enough money to
buya compu?er It would not be an exaggeration to say that, at least in the beginning, schools A
were buying comput s just to own computers, not in response o any educational need (and thlS
may still be the case)! In this respect there was a loss of control which can be described as the
"buy now, think later” mentality. How many times has a sutuatlon been described wheye after a
tlur'r;' of fundraising, the computer arrived and was unpa’cked and connected,’ and as students
and teachers beamed at their new acquisition, the inevitable question came up — Now what? Is
there any other time in the history of education when we have put so much energy into acquiring
something we knew so little about? It ‘looked so promising, a solution to our educational problems

4 3

'tlaeat you could touoh, manipulate and especially admire its new age design. g .
' 'To be fair, it is important to say that we did learn from our earlier mistakes and that thg

madness that prevailed the first twc; or three years of the introduction of computers died down
considerably. Morge judicious choices were made conceroing the purchase of hardware and
software. Now, seven or eight years later, we can lpok back at the path we have travelled and
see where we have erred. One of our errors has been the failure to provide equitable computer
education. ‘ e

What does educationa equity mean? The deﬁnition is twofold. The first part is simple;-it
refers o the requirement that all students have access to the same educational benems regard-
less of sex, rehgion" race, socio-economic status, handncaps and area of residence. Intheory thns
is easily done. It is doubtful that any school in Canada would refuse to provide education for a
student for any of the reasons cited above, at least no{ overlly. The second part of the definition
of educajiooal equity is that stt{dents should not only have equal access, but should be equally : Z:
n\otivated to access educational benefits. Thfs is more subtle, less easily obsérvable and there- 3
fore more difficultto control. Itis always the subtle‘ manifestations of racism, sexism-and other
discriminations that arehard to fight against. Our society is now in a phase of tolera'nce.which is
to say that it is socially unacceptable Eo démonétrate discriminatory attitudos. It does not neces-
sarily mean that our attitudes have changed (thqugh some hopefully have), only that we now .

1
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Gender Differences in Educational Computing

question the judiciousness of expressing those attitudes. Similary in educatfon,‘ overt examples g

of dnscnmmatnon  may have dcsappeared while subtle d:scrm'nahon remains.

:)!\V

This study is cc\>.ncerned with gender equity in computer education. Gender m@qulty and

sexism have existed in education for a long time. Chang::%e_ﬂllgp( very recently; it was.
not so long ago that in high schoc;I girls had o take sewi ile the boys hammered away

building bird houses in woodworki

class. This issue needs attention because educatlona_|
computing is a new field wifh old ancest0fs arid unfonunatel{/ we cannot ex‘ped’t' oquity gained
eisewhere to be appliéd educational computing. In parallel, because it is a new field equitable
standards developed here can guide the way in other areas. The s'tudy of gender inequiiy in

> A\l
education is important because not only will it help girls and boys, women and men to acquire a
-~

-richer education, but because it provides insight into other inequities in our education system-and

in society at large. ) ' . ~ -

19

The following chapter provndes a review of the literature on girls and computmg and related

issues, as well as a rationale for this study. ‘
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' GHAPTER 2
. . RATIONALE AN LITERATURE REVIEW
- h N Py e ‘
- Participation in ComButer Activities "

It was not long after the introduction of the computer in schoofs that educators began to
notice thé lack of enroliment of girls in computer classes and their general lack of participation in
computer activities. At first anecdotal repoits prevafled but soon researchers began to look at

4 girls' enroliment in computer coqn%es't_'nore syétematically.'doumals began devoting special
. issues on this topic (Tge Combi)ting Teacher, 1gé4; Sex Roles, 1955; The Monitor, 1986).
» kA\nderson, Welch and Harris (1984) reporting on the results of the 1981-82 National Assessment
~ in Scien\ce, found that girls in the U.S. are less likefy than boys to be enrolled in computer
) ! ciasses’; 8% of the girls and 14% of the boys had signed up for at least one programming course.
. Linn (1985} reports that “in Califonia, females comprise 42% c;f the 51,481 partiCipants in high
schzol in/struction which involves cemputers; when they participate, females are 85% of the
‘- students in word proce@sing courses and only 37% of the students in programming courses” (p.
{(»-:j 15) The same trend can be found in older students. ;\t the Lawrence Hall of Science 26%. of
2,693 sludents who registered for compzter courses wegea‘nales. In the introductory computer
| ‘;9 course 24% of the students Yvere females but the number dropped to 19% In the intermediate |
" BASIC course (Linn, 1985). Vredenburg and Flett (1984) conducted a survey 16 investigate .
possible sex differences in psychological reactions to‘computers: A total of 462 undergraduate |
' students (157 men and 305 women) completed a self-report sufvey. It was found that while men
‘and women had equal acce$s to computers, merj were more likely to have useg‘ a compbter, be
N enrolled in a corﬁputer course and to‘plan to buy 4 computer. Specifically, men were six times
more likely than women to be énrolled in .a computer course. In her study of the use k;f'computers
in’elémentary school Hawkins (1985) fouﬁd thaTt;o;ls spent more hours programming than did
"\ girs. Alvarado (1984) repon.s that while the[e is no sex difference in the early grades, differences
begin to reveal themselveS at.the onset of puberty. ‘
Caomputer-use is not restricted only to the schooi. Over the past few years children have

been flocking to summer canips armed wnhﬁgkenes, leaving behind camping gear. The enroll-

N

" h . - . . - v '
R ‘X . ment of students in computer camps may in fact be more representative of femajes’ and males’-
ditfering interest in learning to use computers since this is a voluntary activity. F%? this reason
Hess and Miura (1985) conducted a survey of computer camps and summer classes \oﬁered

throughout the United States. Twenty-three camps responded to the survey encompaésing a

_— 3 -

,
L ' )
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Gender Ditferences in Educational Computing

total of 5,533 students in 132 different instructional groups. Results show that meles far outnum-
eered females in all types of computer camps. Overall males formed 73.8% of the computer
camp population. The enroliment.of females decreased as age-increased. Similatly, as ceurses
became more difficult fewer females were enrolled. Since different types of camps were ’eur-
veyed the authors looked at gender differences by cost. They found that the more ex_pénsive the
camp, the‘less female enroliment was to be found, indicating that parents ere less likely to invest
money in their daughters’ computer education. Similar patterns of enro\llmem have been reported
in ’Canada. Johnson ¢1983) gtVes examples of camps in Ontario and British Columbia where the
male-female ratio is 510 1. wew Jersey school whe‘re cemputer courses are compulsory,

’ boys were reported to use the computer on a voluntary baeis more than the girls. -They useq
computers more be\gore‘school (18% boys, 2% girls}, after school (21% boys, 2% girls), and
during free periods (40% boys..B% girls) (Kolqta. 1984). '

Computer ownership is another area where sex differences can be found. Harvey and ~
Wilson (1985) repc?rt that in 'B’r_itain of the students who- participated in their study twice as man;;
boys as girls owned computers.” This is especially interesting since the results,of the ‘studentjs’
responses to a semantic differential attitude scale showed that girls were more likely than boys to
qualify the computer as “expensive”. The authors suggest that parents rvgy/ﬁ hesitant in '
investing in a compulter for their daughters and “. consequently inform them that mlcrocompu-
ters are ‘too expensive™ (p. 186). Gillitand ¢1986) reports that 93% of home computer users are
male and similarly in Britain Gerver and Lewis (1984) report that 90% of early purchasers of the .
BB‘C computers\vere men. Miura and Hess (1983} also found that beys were more likely to own
computers; '

Home ownershlp offers increased access 1o the computer and

may also indicate parental effort to promote oornputer llteracy

In a survey otl87 middle and upper income students in grades '

tive through eight, the 13% who reported owning home comput-
_ers were all boys. (p. 2)

As we can see trom the above studies the level of enrollment of girls in computér classes and
in summer camps' as well as the percentage of computer owners vary considerably fromone ~
study to the other. Howe\ier, whatever the actual figures the consistent trend is for giris to be

ﬂ under represented bgth in enrollmerit and ig computer owner;hip‘. Is this so surprising? Women

“. and girls have long been under represented in math, physics and science in general. Why is the

field of computers different and why i§ it justified to give it particular attention? The main -

H



o R )
e f L

L ~
Gender Differences in Educational Compyting

]

- difference is that the tieuld- of gomputer science s relatively new and educational computmg even
ﬂiﬁg .

newer. Marrapodi (1984) expressed these th8ights: ’

Fortunately, we are addressing the issue at a time when comput- |

ers in the schools are still a relatively new phenomena._’ We will a2
gc-—-—;—ia* ' . . . ) .
. not repeat the mistake of excluding a large portion of our young- ot
sters fro‘m,the freedom of choosing their future roles in society. ‘
<N o v

Similar thoughts have been expressed by Kolata (1984) and, in Quebec, Picard (1984). As ’
educators we are given a chance to take action while the use of oombuters in education is still
in’its childhood. For this regson it is important to understé?d the impact of computer technol-

ogy on our schools, on our life, on our work and in particular on the work.of women.

‘Computers and Work
It ‘is increasingly evident that almost every occupa)tion will be affected by computer technot- '
ogy. The U.S. Department of Labor estimates that in the next generati‘on 50 10'75% of jobé will
involve the computer in some way (;uoted in Sanders & Stone, 1986). Authors on the suoject .
warn that computef‘skills will be essential in tomorrow's job market (Johnson, 1982; Lipkin, 1984; -
Linn, 1983) _a_d_Brécher‘(tQBS) further states that “the most obvious reason tortlearning about
technology isto s:mply have the option to work” (p. 9). It is difficult to establish exactly what the
.- :mpacrofcomputer technology will be on future employment butin general there can no longer be
' any doubt that the prospect tor those with no technological sknlts is grim whlle those who are well .
equipped to emter technologically rich tields wnll prosper. For only th%reason it would seem t
logical to encourage both girls and boys to pamclpate in computer dctivities and to gain as many
technological skills as possible, but there is more. The next section looks at women in the

workforce and how women are 'aﬁectﬁy the advent of computer technology in the workplace.

*

'Womens Work in Canada -
Armstnong and Armstrong (1984) have documented the work of women in Canada. The
— information that follows is taken from The Double Ghetto: Canadian Women and their Segre-
gated Work. Trteir;statistics are, oérived from Canada censos. ' ’ 4
Women, especially married women have tended to'form a reserve army of labour, entering
the work torco during high demands (for e)tample during wartime when men are.away and during

.+ economic peaks) and then retreated back to the home when there is no longer a need. For

-
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. example during the Second World War “the female participation rate rose from 24.4% in 1939 to

33.2% in 1945" and in 1946 ‘the ferrtale paricipation rate had dropped back to 25.3% as many
women disappeared again inte the home” (Arerong & Armstronb. 1984, p. 21). As temporary,
part-year or part-time wprkers women do not usually receive thé same pay or benefits t,hat' full-
time workers receive. Now because of the substantial increase ot women in the work torce t’[\éy
can no fonger be considered a reser\}e army. Although the percentage of women's pantelpation
inthe werk force has increased since 1941, and this despite the increasing rate of womert pursu-
ing full-time studies and the increasing percentage et women over 65, there ttave been relatively
no change in the type of work women 4o.. Women are segregated by the industry for which they

work and by the occupation they hold in these industries. The authors state that “The segrega-

tion of women in specific industries and occupation characterized by low pay, low skill require-

ments, low productivity, and low prospects for advancement has shown remarkable stability

throughout this century” (Armstrong & Armstrong, 1984, p. 22). Women's work is segregated by

* a high proportion of women working in the service, clerical and sales occupatiohs. Women hold

employment in a small range of occupations. Armstrong and Armetrong (1984) report that in

:Canada in 1981 60% of women worked in only 21 different occupations. The occub;tions of ste- -

'nograprtgrs attd typists tops the list with 10.1% of dll women workers holding these occupations

(p. 36) or viewed differently, 98.7% of stenographers and typists are wonien. The authors state,
“Not only were women concentrated in a limited number of occupattons they also tended to-

dommate these occupations, that is, to outnumber men in them™ (p. 38). Menzies (1981) states . ' ;

" that in “1979 clerical, sales or service occupations accounted for two thirds of all Canadian

women in the paid la‘bour force” (p. 9). |n Quebec in 1981 five occupationg accounted for 40% of .
women in the work force. Again, clerical work, stenogréphers and typists ‘r'epreeer'tted 28% of
female workers (Secrétariat a la condition féminine, 1985). Similar figures can be toulnd for
Eﬁgland (Fluws. 1982), Sweden (Berner, 1984) and Australia (Earley, 1981).
Furthermore, Armstrong and Armstrong (1984) report that women make less mohey than
men, even within the sdme occupations, that women are more likely to accept part-time work that

their rate of participation in an occupation is inversely propomonal to the presttge accgrded fo .

- . those occupations and that although female union membership has increased, 78% of women

work without the protection ot a union. In addmon to the above information we find that in Can--

ada “most women work -out of necessny (Canadian Advisory Council on the Status of Women \ -

[CACSW], 1984, p. 4). ]’tte high divorce rate, i‘ncrease?\ birth control and other factors have - o t
contributed to women’s panicszation in the work force. Reparting on a veriety of predictions op

<
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females' participation in the work force Menzies (1981) notes that “All of the studies project
increasing female participation in the labour force at least until the end ofthe 3980's" (p- 5).

_ Women are in the w% force to'stay and prevai.ling conditions indicate that women need to
extend their occupational horizons. This is especially true in view of the impact of technology on

women's work. ' : .

Ne)/ Technology and Women's Work : 3
It has become increasingly evident that,because of women’s occupatio‘nal”segregatio_n tis

p—J

the work traditionally done by women that will be disproportionately affected by the advent of new .
information technology. Armstrong §1984) reports that: o

t

. Eventhe most optimisti¢ researcners agree that there will be at
tleast a short term loss of jobs resultrng from therntroductton of
the new technology, especratty in otttces and the service indus-
try, where productivity is low and where much of the new tech-
% nology has more obVious applications. ’ knd, while frequently
- hesitant to make pr’e‘dicttons in other areas_, mest investigations
of the-impdct of the new tech‘notog)'r agree that women will lose |
< more. (p. 145) N . : .

*Menzies ( 1 Qgé) gives two go’od‘examples of the impaot of tecnnglogy in oocupatione tradi-
tldnally held by women. The first example is the automatic teller rnachines"whlch hand over the
work to the customer, thus decreasing the-need for clencal support staff. ‘Asa second example
because ot “theantroductron of the electronic call switchrng operator requsrements in some - .
Canadian crtres (Vancouver arid ;l'oronto for tnstance) have been reduced by between 24 and 40 -
percént {p. 4) It is not only the lower skrll jobs that are affected but rt seems that due to a lesser
need for, supervnsronobecause of decressed clerical staff and electronlc surverllance the “Iow,leVeI
management jobs, the ones that women héve ]ust recently attained will also dlsappear" (Arm-

« st'rong & Armstrong, 1983 p. 120). And frnally, new technolo_gy not only makes clerical work . B
more scarce but it will also desmll many of the roﬁs that remain. Menzies’ (1982) describes these
support type jobs &s those "whlch are currently being eliminated or reduced to trivrat boredom

through automation and related deskrltrng (p.3)., Inits report on women and microtechnology

.. the Canadran Advtsory\Oounctl on the Status of Women states that microtechnology has the

potentrat of improving peoples’ Iives but: . P o e
asUbstantnat humber of women are not expenencrng fhe, - L
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. B , benefits of microtechnology. In fact they are suffering hardshlps
' : because of increasing leVels of unerrplo'ymenl in the 'service
- sector and because of a decreasrng qualrty of the work environ-
y '_ . ‘ment. (CACSW, 1984, p. 2) £
In light of this mtormatron girls' lack ot enrollment rn%ompuler classes takes ona helghtened
' signrhcanh,\Clearly, grrls must acquire technologrcal skrlls (as well as sclence and math skills)
. ‘ — and the bridge to techr;ology for girls may well he the computer as has been suggested by Turkie
" (1984): “It [the computer] provldes an entry to lormal systems that is more accesslble to women”
(p. 118). This section dealt wrth women who are already in 'the work force. How will the work
o patterns of grrls who are m high school today differ or resemble those work patterns obseived
. now" The lollowrng section examlnes girls’ ocCupatlonal aspirations.
L Girls’ Occupational Aspirations . i

Maureeh Baker (1985) conducled a survey for the Canadran Advisory Council on the Status

‘of Women on ' the asprra ions of Canadran adolescent women The general question this study -
attempted to answer was “ adolescents being adequately prepared for the future of the 1980s
or the year 2000’?'" (p. 1). OneYundred and twenty-two adolescent women were intarviewed
. about their present wes their e catronal plans the work they expected to do, how they. would
organlze thelr persoqal lives apd what a typrcal weekday would be for them at age 30.
The study found that many. adolescent women held views about their future that were unreal-
* « istic or contradictory. Many rndl(:ated lhe desire to pursue a career but’ many were not fully aware
of the requirements of a career or, for that matter of-baing a mether For example a 17-yearcld
girt from Toronto wanted to get a Ph D.in psyohology and lecture around the world desplte her
“Cc" average in grade 12 (p. 51). Another mentroned being a physlotheraplst by the age of twenty

and that she would have 2 school age chikdren by the age of 30 (p. 87)., Yet another said lhat she

7

Mould be married by the age of 30, have three children and be a doctor (p. 88) Although these

< §cenarios are riot impossible, they are lmprobable ThOse who want a career put are not plannlng

« adequ'ately for‘it will probably end up on the job ‘markét with littie orno skills Twemy-lhree
percent {of the parhcipants said that they wanted to do oﬂlce work, The author concluded that

' ‘llhey are maklng stereotyped educatiohal choices which wlll put them in the. poor worklng condr- -
tions of most 1emal,es in the country” (p. 159) The same situatlon canbe found in Quebec Many
hlgh school girls are opting for secretarial vocational programs and gther traditionally femalé -

4
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occupations and there‘is fear that the); will be victims of technological change (Secrétariat A la
condition féminine, 1985). Hence, there seems to be no indicatjon that there has been any sub-
Stantial change in the careérBrientation of high school dirts. It seems attl the more justified to
@ccentuate computer education so that girls will have a better chance In the job market. Inthe
words of Sanders (1 984)*‘directdr of the Computer Equity Pro;ect “lack of computer skills is likely
to re{egate future workers to tow-skltled low-pay jobs. We do not need any more female job
ghettos than we already have” (p. 32). ’
Employment, important as it may be, is not the only reason we should encourage our young-

sters to acqt.uire computer skilis. The two following sections look at other reasons.

A

Survival Skills and Power - .
It has been suggested by many authors that the'need for computer gsills goes beyondthe *

simple requirement for employment. Anderson et al. (1984) state that “not only is computer

literacy important for success in the worid of work but computer literacy is also becoming egsen-

7

v

tial for successful citizenship and useful for everyday living (p. 10). Brecher (1985) echos this
idea vthen she étates that knowledge of computer is necessary to “. .be a full-fledged member of *
the 20th century, able 1o understand the world arouhd you” (p. 5). In discussing socital conse-
quence% of the advent of computers Sanders arld Stone (1986) state: = - ~
T Students who are uncomtortapte with the computer and avoid it
| are likely to continue to feel threatened by computers as adutts. | ,
. Tr;ey are likely to see ter:hnology not as a tool we eléct 16 use., "
but a force against which we are helpless. Retusmg to deal
with technology or becoming obsessed with its power’ are ’
* preducts of this fear. Both are dangerous for citizens to make
decisions about the role of technology tn our goverpment and
our &ves Since women are half of our citizems yve need to ' v
' make sure that girts have enough contactwith computers s0
that they can make intormed decisions when they grow up.
(P.12) - | '
There Is also an issue ot power. Computer Itteracy is easily compared o Irteracy in our /
, society Clearly those persons who do not know how to read and write do not participate tully in
N our society and therefore can nofbenefit fully either since they must rel_eg_ate power to otheérs.
‘Anderson et al (1984) state “educational computer inequity threatens to separate groups and

- ’ v
I 9 N -,
-
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communities by giving some people more effective tools for living in the age of computer informa-
tion” (p. 10). Specrt lly, in terms of gender inequity Bakon, Nielsen and McKensie (1983) state .
“The social conseduences of preparing a tiny male technologlcal elite to. provlde léadership are
ominous and lo eboding” (p. 27). Pursuing the point further in reference to computer inequity,

. Molner state power is not distributed evenly now and computers are widening the gap (Molner

in Sturdivant, 1984, p. 65). , . ‘

/ . N
/ ' - i
Comﬁulers and Education

-

/ There has been much debate over the usefulness of computers in educatlon Whlle some

/dlsmlss computers as ]ust another fad, others welcome their arrival gratelully One thing that is

clear is that computers are merely tools and the use we make of these tools will define their
value. Certainly, the computer has much potential and many authors have suggested that by
sHying away from computers girls may not only lack technological skills but they may also miss

out on a variety of educational experiences. Del Seni (t984) states “computers have the poten-

tial to become an evolutlonary educational advance because these technological devices can -+ -

assimilate the teachmg learning process” (p 68) Linn (19133) writes that “The well documented
.differential participation of males and females in computer learning environments could lead to
cérrequndmg differences in cognitive attainment and career access” (p- 3). Lipkin (1983) has
descnbed the computer as a “tool that aids learning and develops lntellectual capacities” (p. 7)
and that it~ .cah prowde benetlcnal learning expenences ina wude variety of ways to a broad

range of students” (p. 9). Furthermore, there are expenences that are available only through -

computers. For example, simulation software brings into the classroom experiences that are.not -

readily available to most students

n
. Insummary, there are four main reasons to mvolve glrls more in computer courses or com-
puter-related actlvmes First; computers will have an impacton all wor’k and knowledge of

computers can\ only be an asset Secondly, it has been reported that because a Iarge ponlon ol

women are segregated mto clerical and service occupations {and that gtrls ] htgh school are still '

heading ‘this way) thenr work will (or is being) dtsproportlonately affected by technology Thlrdly,
computers and related technology attect almost every aspect of our llves and to be knpwledge-
able of technology may mean to be able to panticipate more actively In our soclety Funally, the

educational potential ot the,computer makes it.a tool that can bring rich educational egperlences

to.all students. N ’ 5o SN

-
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/ Reasons Ior Girls' Lack of Pamcrpat:on L S g . -

PaEr

+ -This sectton examines several reasons-that have been clted in the.hterature for grrls lack of -
participation in computer actnvmes Note that most of these are not single reasons for thts com-
plex phenomenon They do not explain mthemselves the tact that girls-are underrepresented in
computer acttvmes " Rather they comhine in different ways possnbly drfterently far each tndwrdual
to form a more complex explanatron

’ ' T |

ASsociation with mathematics. One commonly cited reason is that computers are assocrated

with mathematics and that girls are uncomfortable enough with math to stay. away from anything

. related to it, Clarke (1985b) states, “the underrepresentatuon of girls in computmg activities may

be partly attribyted to t_he association of computers with mathematics, science and technology” (p. '

*3). In the same-lirie of thought Hawkins (1985) writes “:..computers are commonly thought of as
d concepts. This leads to the inference that in 6rder to work

" with computers people mugt be mathematically m‘chned or ‘have prior sk:lls an inference that

| may not be accurate 167). Winkle and Mathews (1982) consider that thts assocratton of

computers with math creates & “handicap” for girls for learning about computers. Ftetntorcmg this,
is the fact that computers are often introduced in programming courses offered in conjunction with -
mathematlcs (Lo%kheed 1985) a d that much of the software available tor computers. is math

'ortented (Hess & Miura, 1983). Gressard and Loyd (1984) tnvestlgated the affects ot math
anxiety and sex on three computer measures: “Results indicated that after controlhng for com-
puter experience, fmath anxiety explamed a significant addition of variance for computér anxiety,
computer confidence and computer Itkmg (p.3). Aslong as computers are perceived as bemg

an extension af-math, it is doubtful that grrts enroliment in computer classes will mcrease

» -, '
’

Sex-role stereotyping. Sex-role stereotyping begins early in children. -Hageman and Glad-
dings (1983) eport that etementary school children already have very definite occupatiohal

stereotypes / Keller (1_965), sclentist and author of Reflections on Gender and Science, reports a .

’ r'emahta example of the depth within which stereotypes about math and science are ingrained.
From strikingly early ages, even in the presence of astereot;'pic
‘ . role rodels, children learn to identify mathematics and science ‘ ’
. . a8 ,male. “Science,” my five-year old son declared, confidently )
‘ bypassing the fact that his mother was a scientist, “is for ment” ' .
~ The identification between scientific thought and masculinity ie

>, o
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S0 deeply embedded inthe culture at large that children have ‘

littie ditficulty internalizing #. ‘(p. 77) . ‘
Chrldren are generally rernforced for showing appropriate sex-role behavrour (Macooby & Jacklrn ‘
1976) and chrldren percerve that therr parents expect them to conform to approprrate sex- role
behavrour (Albert & Porter, 1982). In drscussrng achievement motivation Horner (1972) states

otherwrse achievement motivated young women, when fdced with a conflict between their ‘

g otemrnme |mage and expreserngtherr oompetencres or developmg their abllltles or lnterest adjust
therr behavior to their rnternalrzed sex- rol%behavror" (p 173). Since computers are likely to be
viewed as male domain (Clarke, 1985b; Vredenburg & Flett 1984; Lockheed & Frakt, 1984) itis
likely that girls would avoid" oomputers in order to conform to appropnate sex roles. This ls
especially true at the onset of puberty when girls are concerned ahout appearing feminine (Sand-

ers, 1986). ~ -

) \ Male and female role ‘models.\l-females are continuously being presented with ma.le role -
models operating computers (Clarke, t9\85bl. Reportlng on the results::ot a survey of oomputer
using and nonuslng teachers catried out by the National Education Association Stasz, Shave’lson’
and Stasz (1985) report that although the ma]orrty of both using and nohusrng teaChers were
females, the percentage of males was larger among users than among nonusers" {p. 151) It ig
unlrkely that girls will identify usrng computers as an activity that is approprrate for them if all they
have a.re male role models. However, other authors contend that the sex of the tea,cher doesn't

’

matter. Sanders and Stone (1 986) state .
One tactor commonly thought to,be at the rootot the computer
gender gap Is the sex of the computer teacher. if there were
" more women in this job, the thinking goes, the role model
. influence would close the gap The t;est evidence indicates this
is barely true. Asked if seerng ternale teachers use computers
would encourage them fo use computers more, only 11 percent '
ol the girls we asked in' our pilot test said yes. (p. 16) =
It is difficult to gauge: what the actual rnlluence of a role model is because what students

) report affects them (or not) may not be a correct rndlcatlon of what in fact altects them

-

Pubhcrry Publicity is at once a rellector ol the values held by. our society and a perpetuator of *
these values. Ovemhelmrngly, the publicity surroundrng compufers deplcts men and boys using

(i2 L XN ‘
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computers. ‘Women, if shown. are often shown in a passive role. Sanders and Stone (1986)‘
‘ éxamlned four issues of Iarge circulation computer maga}ines They found that women were
y C portrayed in passrve roles jn 36% of the photographs in these magazines and in active roles in
ﬂ‘ 17%. Gerver and Lewcs (1984) counted the number of males and‘l‘emales in computer maga-
., ‘;‘ Zines in Britain and lound a 10lo 1 male-female ralro Ware and Stuck (1985) analysed the roles
\ % ‘attributed to men and womeh in illuslratrons in computer magazines. . N ' »
' R . - Many stereotyplc portrayals were lound men appeared in
, ‘ illustrations alrrrost twice as much as women women were
overrepresenled as clerrcal workers and sex objects while men -
were overrepresented as managers, experts, and repalr techni-
cians. Women were shown significantly more often ina passlve .
‘ . rol“e“yis-a-vis computers. In mixed-sex ill‘usltrations, menwere
! - ) ) r_noé-.l'olterl,shown in the position of aulhorlty. Only women were :
7 .. . shown as rejecting the c‘:omputer or portrayed as sex objects. )
C (p.208) ) ‘ )
Clearly, lhere is nothing in the publicity of computer hardware and soft@re that would incite

!

.~females to ,lf)ecorne more involved in computer activities.

) 4 . s
’ . - Sex differences in ahiljry. In studying males and females the discussion inevitably leads to }
sex differences in ability. An examination of lhe literature jusl co'r‘mng‘oul concerni'hg sex differ- .
ences in corp'puting,abilily reveals varying_results. This is not surprising since most researchers
. are using ditferent scales of measurement and lndeed are measuring different lhings. Until valid
* instruments are developed ar(__}ed in repealed experiments, | little light will be shed on the sex
. differences in computing ability. H0wever the following sludres provnde some information.
Hawkins (1984) conducted a study of children (8-9'and 11- 12 year olds) and found that “for
bolh age groups, boys performed considerably better.on all measures of programmmg experlrseJ -
- and, in general, showed more enthusiasm for. the work and spent more time pmgrammlng {p.
11). In a statewide survey of the'knowledge, attitude, and experiences ol Calrlomrasixth- and
twelth-grade sludents in the areas of computer science and computer Irteracy, Fetler (4985) lound
" .. thatfor ail of the objectives" assessed boys’ performance was superior. ?Iarke (1985a) obtained
ditferent resulls She found that girls in ar all-girl school performed as well as boys in a- mixed
- school bul that girls in a mixed school did nel M/ura and Hess (1983) reporl that differences in

4
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#ty.to learn programming did not seem n 1o be a tactor in the differences in enroliment in summer "
zcamps The Minnesota Educational Computer Consomum found tﬁboys and girls ‘were
roughly equal in overall compulter literacy as well as programming test $cores™ (quoted in Chen, -
1985, p. 10). ” VAN ’

Fennema and Sherman (1977) note that a careful review of literature revealed that studies of
sex differences in math abilities did not take into oohsﬁekti‘oﬁ p"revious experience. Oncae this is
accounted for the gap in abilities between boys and g’fr’s is constderably smaller. 1t is possible
'that similar results could be found in studies of commtﬁ’hg abilities. If boys are spending more
time with computers, either at school or at home, then their familiarity, interest and ability with
qomputers are likely to increase. Although sex differences in co(:nputirtg ability may be a reason
girls stéy away from computers, studies so far are not conclusive. More research needs to be
done in this area to establish it differences in ability exist and how they accouh‘t for dntterences in
enroliment. - \

Software Several authors have suggested that the available software is tnappropriate or un- . %
interesting for girlg (Alvarado, 1?84 Fisher, 1984; Gerver and Lewis, 1984; Hawkins, 1984 Hess
& Miura, 1983; Keisler, Sproull & Eccles, 1983; Lockheed & Frakt, 1984). Many games have
themes of violence, destruction:and competition that have Very little appeal for gids (Keisler et al.,
'1983) and games may.be the first encounter children have wtth computers. Gerver and Lewis i
(1984) in reference to games of violence and desttuction believe that “girls may spend less time in
practical experience with com;')uters because such.games violate their ethical cods” (p. 11). Even
when soﬂyvare does not encourage viotence many of the characters.and \simbols used in soft-
ware are male-oriented. Fisher (1984) gives as examples a math drill that uses race cars as
reinforcement, software that has eight of its ten stories about boys (the other two-being about-
dogs), and LOGO sprttes being balls, cars trucks and airplanes. Characters in software are more . ‘ .
often identifiably male than females (Moe, 1984). Sanders (1986) contends further that much of
thé software |s biased, that their language and sex roles are stereotyped. Seve JG' authors
suggest screemng matenal for subtle and overt evidence of sexism {Alvarado, 1984 Marrapodn
,1984; Sanders, 1986). Finally, it is suggested by Keisler eﬁ l. (1983) that since much of the a
software requires visual and spacnal skills, an area in which boys consustentty outpertorm girts the

N
appeal for girls is lessenegd even more.

L4

What are girls’ preferences if any? Keisler et al. (1983) believe that “at this pointon one really
knows what that software [for girls] would be like but games based o?w_mbat, aggressionand - .
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competition sports are certainly not the answer” (p. 48). Authors have observe‘dz;irls' preferences

for software that involves cooperation (Giﬂfland, 1984; Hawkins, 19é4; Wheeler, 1986), fantasy,

.” (Gilliland, 1984; Malone in Fisher, 1984) and rﬁusic, graphics and puzzles (Williams, Coulombe

-

)

and L?evrow, 1983). Sanders and, Stone (1986) suggest that violent software Is inappropriate for
both sexes because it teaches anti-social values. In an efiort to attract girls to the computer,
4

—

software companies have begun designing software for girls. One such company is Rhiannon.
Phe founders of Rhiannon see g'ames -as being' a vehicle to interest girls in computers. They ‘
claim fo have “characters, plots and processes that we believe appeal primarily to females” (Stott
in Careyﬁ Carey, 1984). Their software involves “two'independem {emale protagonists who
must use their wils, courage and intelligence to survive” (Brady & Slesnick, 1985, p. 24). Their
software has been criticized as being too slow and ends up being interesting to neither sex (Brady
& Slesnick, 1985; Carc_a_y & Carey, 1 984). Other efforts have focussed on developing'software
with contents supposedly of special interest to females such as interior decoration, recipe records
and shopping mall games (Sanders & Stone, 1986). Brady. qnd' Slesnick (1985) point out that the
problem \;vith this Yluffware” as they call it, is g1at although it may get girls to theqcom;;uter it °
reinforces sexist stereotypes. They suggest that software should not only be sex-neutral but that
it shoyld also encourage students to explore non-stereotypical interest. They cite Voyage of the
Mimi as a good example of such software. It is designed for students of 11 to 19 years c;f age
and is about an expedition té) study whales. ltis singled out by the authors because it combines
skills and interests associated with females, with skills and interests traditionally associa}ed with
males. Clearly, educators will have to be judicious in their choices ,Zf software so as to agtend to
‘the inte[ests of both sexes withﬁ'ntfedntorcing stereotypes.

[}

3

Types of Interactions. It has been suggested that people relate\ to computers in different
ways, with more or less ease. It may be that the type of interaction most often required betweeén

a personand a computer is less appealing for girls Gilligan (1982) has noted that females psy-

chological proflle |chudes the desire of intumacy, and tHe need fora)nnectedness wnh others.
Men feel threatened by images of intimacy but 1emales feel threatened by images of competmon
which they feel leads to isolation., Intheir study Pollack and Gilligan (in Gilligan, 1982) gave
college students the Thematic Apperception Test, a test of pictures about which subjects must
‘write stories. They found that males were more likely to project images of violence in the pictures *
where people are close together. Forthe females the vnolence appeared in their stones about a

picture of a man at*his desk, the only picture of a perspn in isolation. Similarly, Keller (1985) -
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argu@s that the object relationship found in science is more appealing to men who are less

inclined toward connectedness and more Iike:tyhto teel comfortable with separateness. The

-eppostte is true for women. Inthe context of computer education Gerver and Lewis (1985)

suggest that “women, who are intimidated by isolation, experience considerably more dtmcuttywln
establishing a relationship with a machine which is perceived as non-intimate” (p. 11). Horner
(1972), in her stﬁdies on Motive to Avoid Success, (defined as “an internal psychological repi -
sentative of the dominant societal stereotype which views competence, independence, competi-
tion and intellectual achieyement as qualities basically inoonsistent with femininity” (p. 157)),
found that girls who scored high in the Motive to Avoid Succese performed significantly lower In
mixed-sex compe’titioh. ,Since girls are more likely to score high on Motive to Avoid Success, and
since most schoo.ls don't have enough computers for all students, girls find themselves in &
mixed-sex competition, a cottdition in which they're not Iikel'y to succeed. This may explain
studies like Clarke's (1985a) in which girls performed better on computer tasks when they were in
sex-segregated environments. : ' .

*In her book The Second Self Turkle (1984) has described two types of interactions with
computers that she has observed in children; She refers to Yhese as “herd mestery" and “soft
m;stery" and describes them es tetlows: , ,

Hard mastery is the imposition of will over the machine through
the implementationof a plan. A programis the instrument of
premeditatect contfol. Getting the program to work s more like
getting ‘to say one’s piece” than allowing ideas to emerge in the
- "give-and-take of conversation. Soft mastery is more
interactive...like a palnte(r ho stands back between brush-
strokes looks at the canvias, and only from this-gontemgaation

bt

decides what to do next. Hard mastery is the mastery of the
planner, the engineer, soft mastery is the mastery of the arist.
(p. 104) X

Not surprisingly, glrls tend to be “soft masters”. Although both types of interactions can be

. equally producttve and satisfying, Turkle points out that “not all computer systems, not a\l com-

puter languages offer a material that is flexible enough for drﬂerences in style to be exp(essed"
(Turkle, 1984, p. 105). Similarly, the structure found in most schools and the general stm\cture of
programming courses probably favor the “hard master” style. The answer to getting girls to the

computer may lie in the types of tnteractions we introdute themto. The following section looks at
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projects for promotiFEcomputer equity.

‘Iémjécts ’

In the United States girls’ lack of participation in computer activities has prompted the devel-
,opm@ol sevaral courses and projects to'promote gender equity in computer education. Debo-
ran Brecher (1985) has written a book entitied The Women's_Computer Literacy Handbook. The
book is the produéf of her work at the school she founded in San Francisco, the Women's Com- \
puter Literacy Project. She explains that the idea for a women's course arose from the difficulty
she had in finding books and classes that were not ladden with technical jargon that makes
learning about compufers intimidating and difficult. Her book is said to have a feminist approach
&‘o technology: “The ke.y element of this approach ié holistic awareness of the entire system,
which includes both the human operator as well as the maching” (p. 15). The book, completely
. Egjpped of technical jargon and using examples that are familiar, covers all topics usually found in
an introductory course, in a manner that is clear and concise. )

Sanders and Stone (1986) héve written a book entitied The Neuter Computer. The authors
developed a Computelr Equity Tra;\ning Project at the Women's Action Alliance, a groub dedicated *
l to the improvement of educational éqhity for girls and women. fhe, book contains suggested
activiljes for ach?eving equity in‘ oompu?er gducation as well as guid\elines for in?plementing a
computer eauity program an; resoukces, The authors report that “usind many of the strategies in
" this book, girls at the field test schools inereased their computer use 144 percent in one term.
Girls went from being a quarter of the oBtional-time computer users at the beginning to half of
them at the end" (p. ix). N ¥ l

The Lawrence Hall of Science atBejj\ely has developed a program called EQUALS in Co)m-
puter Technol8gy. It is an inservice program developed to: )
. “ increase 2ducators' av;/areness of the im‘Bortance'to females of

acqﬁiring technical competenpe. EQUALS in Computer Technol-

ogy provides educators with' classroom strate?i:s and materials
2 designed to encourage girls aind underrepresented minorities to
participate in computer courses, to help develop thinng skills in e
the areas most necessary ‘for technica! work, and to p'drovide
information anq experiences which will enablé students to master
new technology (Gil:ijando. 1984, p. 42).
4 , i . o Q - '
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The project, Practical Solutions to Overcoming inequitable Cbmputer Use was developed by
the American Institute for Research through a grant from the Women's Educational Equity Act
Program (WEEAP), U.S. Department of Education. This project has three main objectives: First,
to define the factors that produce inequitable access; secondly, to generate potential solutions
and tf\irdly, to develop self-assessment instruments to identify inequitable factors in the classroon:
(Schubert, 1986). » ‘

u The Project on Equal Education Rnghts (PEER 1985) has developed a Computer Equity
Action Kit. This kit offers instruments to assess computer mequny. strategies for change as well
"as an impressive 'Iist of resourcesin the U.S. In each of these projects the strategies suggested
are similar and relatively straighf forward (for example, checking software for sex bias). However,
wlhat is more complex is 'm—aking people aware of computer inequity and getting them to access
these projects. ' Ay
' AN
Computers in Quebec Francophone Scheols ]

The arrival of computers in Quebec schools is fairly new. in July of 1983 the Minister of
Education made public his implementation plan for microcomputers '(MLnlstére de I'éducation
(MEQ), '1983). The plan outlined the main courses of action to be taken for tr;e following five
years. The plan included the training of school personnel, the purchase of hardware and soft-

. ware: the implementation of comphters in.schools and plans for research and development.

Starting in the 1983-84 school year and ever since, students of secondgry four and five can

take an introductory comput_er science course (Initiation & la science informatique). The course }s

an optional half-year course. The focus of the course is the nature and functioning of the

. computer, of software and of programming (Commission des écoles cathofiquas de Montréal,
(CECM) 1986). Except 16r isqlated cases and for vocational courses, most of the use of the
computer at the.secondary level is limited to this course (Leclerc, 1986a). Aside from technical
difficulties, one of the problems with this course is its.scheduling which often requires students to
make choices between this course and courses which they need as. pre-requisites o higher
education (CECM 1986) or simply courses that they feel will be more useful or interesting (for
exayple English for francophone students) (Leclerc 1986a). The computers at the secondary

- level are mostly located in computer labs (Centrale de enseignement du Québec, (CEQ), 1985)
to which students have access only durmg class or if ateacher is on duty to supervise the lab
(Leclerc '1986b).

o
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Atthe primary level the situation is different. No official program exists and the presence of

» computers and their use vary trorh school to school: For example, in.the CECM 8% of primary
séhools have eight computers or more, 29% have none and the rest have between one and seven
(CECM, 1986). This school board reports a large variety of brands of computers and en impres-
sive array of compt;ter-related activities. The activities seem to be particular to each school and
no uniformity of ot programs exist. Word processing and graphic processing are popular uses '
(CECM, 1986) In primary schools computers are more often found in the classroom although
they also tend to be spread out throughiout the school or be mobile (CEQ, 1985) It has been '
reported that there is more enthusiasm ,nd initiative at the primary level, atthough most teachers
report that much of the work involved in implementing computers in their classrooms is done on
their own time (Leclerc, 1986b). 4 2

It has been suggested tHat teacher training may be the most important element inthe |mglem-
entation of computers in schools (CEQ, 1985). Forteachers in Quebec, this is clearly a source of
dissatisfaction. The CEQ reports that only a little over 1% of teathers surveyed felt that they were
adequately trained for each of the nine computer uses that were suggested (CEQ, 1985). quther-
more they report that the training available_ to teachers is inappropriate in terms of length of
course, content and available funds. The CEQ (1985) describesb the need for training at the
primary level as urgent (p. 17). An article in. La Presse about\ teachers’ computer training de-
scribes that at first most teachers eagerly enrolled in com;)uter courses but that the enthusiasm
quickly faded (Une formation..., 1986). ‘ '

) Two other problems have made the introduction of computers in Quebee schools difticplt:

. Problems of hardware and eottware. The choice of the Max-20 corhpi.lter by the government has
been highly criticized. Technical problems have manifested themselves and the number of
computers allotted was clearly insufficient {CECM, 1986). Problems of software are even more
difficult to solve. Since the Max-20 is pot used anywhere else but in Quebec schools, no software
?s designed especially for it except those developed by the MEQ which -were given to each school-
board. These were not very satisfactory andwere even described as “anti-pédagogique™ (CECM,
1986, p. 29). Development of software is a slow .process‘ (and requires tunds) and the private ’
sector does not e%e the production of francophone -educational software as being particularly
Iucratlva Despite these problems, according to the CEQ, Quebec is not stgnmcantly behmd other -

? Canadlan provinces (CEQ, 1985).

Computers and Sex D:flerences in Ouebec
Atth0ugh the focus of thls study is the drttetences in computer use between male and female

. 19
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students, it is interesting to note ditferencee between male and temale teachers.
Teachers. The CEQ reports that 29.4% of male teachers own e computer and 18.'9%' of .

female teachers own a oom;;uter Although the majority of teachers at the primary level are

" females, male teachers use computers,more than do female teaChers at thls level (CEQ, 1985)

They also report that male teachers of both primary and secondary levels demonstrate a greater

interest in using computers than do female te.achers. Note that computer users were defined as

those teachers that used computers for educational pruposes. Hen{ce.‘the number’ot OwWners is

dreater than the reported number of users.

3

Students. A preliminary study done by this author has revealed‘ that very little int'ormation is

‘available about sex dmerences in computmg in Quebec. The issus has been mentloned bneﬂy in
the popular press mostly warmng about the possibility of comriputer inequity based on Amencan

studies (Picard, 1984). Interviews with educational advisers for computer education (conseiller

pédagogique en micro-informatique) of teur Montreal,school\ir:s revealed that the issue of - "

girls and tomputers has not been addressed. Al agreed that the\enroliment in the introductory

computer science course does not seem to indicat'e' g.6x diﬂerence but not all agreed that thls

meant no probiem exists. The MEQ (1985) reports that in the 1984-85 school year, 46.7% of w

students enrolled in the introductory computer science course were girls. Aninformal survey by

this author of four introductory computer science classes reyealed that 34% of the students inthe
course were girls. No data are available on girls’ partrcrpatron in computer activities in prirviary
school and secondary levels 1 to 3, and in view of the wide variety of activities at these levefs,
none of which are uniform across schools, such data would not be generalizable. The CEQ

. reports that 75 9% of teachers who use computers do not perceive a ditterence of interest be- .
tween boys and girls; 9.9% did not know, while 14.2% noted that girls showed Iess interest. The
CEQ suggests two hypotheses to explain this: Either the situation in Quebec concerning gms
and computing is fundamentally different from that reported rnthe,Unrted States, or the teachers
are not aware of the reality of the situatien. They recommencf that tunner research on girls and

" computing, and particularly on girls’ attitudes, be conducted as soon as possible. -

ol S

" The Study ’ _— :
: , .

The purpose of tl)ie study was to provide further insight into the situatien of giris and comput- |

ing in Quebec francophone schools. The logical place to start was to examine how maleks and"
5 20
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temales used oomputer_s and if any differences in use existed. Interviews with the educational
advisers for computer educatio'n in fout Montreal &hoolboards revealed that: First, the only

systematic use of oornputers across francophone’ schools (other than in special vocational pro-

¢ . grams) was in the mtroductory computer.science course. Seoondly. no centralized statistics were
kept regarding who took this c6urse Schools keep their own records which do notusd’&y differ-
entiate students by sex. Thrrdiy. none of the intervnewees knew of any records or research done .
v regarding sex differences in oomputer use In view of this information, it was decnded to examme .
AN ' . possible oomputer inequity by oollectihg rnformatron about students’ attitudes.

’ Thére were twd parts to fhis study The tirst part of the study measured secondary school ‘
" students’ attitudes toward computers, focussing partrculariy on the differences between the sexes,
itis imp'ortant to be aware of stuﬂdents"attftudes in order to fully understand the factors influencing
' educational eyents.. Shaw and Wright (1967) ‘state “if the attitude of a person toward a given
object, or a class of objects, is known, it can be used in conjunctiorwith situational and other '
dispositional variables to predict and expiain reactions of the person to that class of objects”
- (p. 1). lfwe know what attitudes exist we can beg to tind tactors influencing those attitudes and
hence, if necessary, begin to find ways to aiter those attitudes Deveiopmg posituve attitudes
towards various school sub]ects has always been an rmportant part of the educational process
and “..it seems Iikely that students’ attitudes toward computers and toward learning abotit
computers'may be an imporant factor i inthe success or faiiure of the new computer programs”
~ (Gressard & Loyd, 1984, p:501). It is probable that if boys and girls bave different attitudes

N

'tqwar'ti computers there will be other differences relating to computers (i.e, in enroliment,

[N

performance or other). It difierences exist, ed’ucators should be aware of 'tﬁem so that comput'er’
education programs may be adapted to respond to the needs of students.

) .The second part of the ‘study examined students’ responses to a variety of strategles that have
been saggested to promote equity in computer education It a situation of gender inequity arises rt .
will be useful to have more information on the strategres available for changmg the situation. The

strategies toward which sfudents react more tavorably wouidbe more successtully implemented

AN

Several strategies for change have been suggested in the literature. Students were

questioned on the tollowing proposed strategies ot o
. . . s ) - 4,

» L
-

0 f . ) . v, L. .
1. To.require that all students tak: a computer course (PEER,.1985; Linn, 1985).

4

(1 question) ° : ' ) . : .

2. Tousethe oomputer more,as a tool r_ather than only for programming (Lockheed, 1985,
A e ‘ . . Lo ~

. . B - | ) . ) -y -
.‘ , , i 5 - ‘ 4
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Hawkins. 1985). (1 questron) : h
To decentralize the computer trom the math curriculum (Gressard & Loyd 1984)

(1 questjon) - .. : ; . /

To promote collaborative work (PEER, 1985) ( 1 questron)
To segregate computer activities by sex (Clarke, 1885a). (1 question)

To inform girls about the pertinence of computers in their future iife {PEER, 1985):
o . - L4 '
(2 questions) -

Avoid “boys only” settings like the compuier Iab (McGreg& 1985). (1 questton)

[}

* Toincrease the numberof computers (Clarke 1985a) (1 question) -

%

. 'q‘

Research Questions ’ "

" The following research questions were examined.

1

2)

3)

"

"(

5)

Attitides toward computere g - \ .

- Do males and females differ in their attrtudes toward computers’7 '

- is there a diflérence betWeen students of drtterent levels?

Expenence with computers ) 2 . . a ‘

- Do females.and males differ in their experience with computers at school, outside ci
SCI’-iOOI with games and non-games? . ~ B

- Do they differ in the number of hours per week that they ude computers?

- Do they differ in therr mtentron to take a computer course? ).

- Does having expenence affect their attrtude toward computers?

Amtude toward other sthool subjects ’

- Do iemaies and males driter in.their attitude tcward math science and writing?

- Are there drﬁerences in their overall attitudes of these three subjects,?

- Aftitudes about !emales competency ;

- Do males and temales fedl'that females are as competent as males in learning to use

-

computers? ’ ‘
- Do females feel that they are peréonafiy competent fo use conrputers?
Strategies to promote equity in computer education

- How positively or negatively do females and males respcnd fo each strategy?

N

To offer more femaie role models (PEER, 1985; Yredenburc'& Flett, 1984). (2 questions)

&
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) CHAPTER 3
e
T 3 METHOD

Subjects )
The subjects were 422 students from two Iarge francophone secondary schoots in Montreal.
The total number of females-was 199 and tne.males nimbered 223. Datalwe're collected frpm .
182 students in secondary fevel | (86 females and 96 males), 124 students iry secondary level tll
(57 fernales and 67 males) and 116 students in secondary level V (56 temales and 60 males). '
-Jhe age of the students were approxnmately 12,15:and 17 respectuvely for each level. The
students were given the questronnaure in intact classes chosen by the contact person in the
| school. The class subjects were atl ones that were compulsory for all students of each level.
The data were collected in January and February 1987

The two schools were very snmllar The total student population of the first sghool was 1225, :
while the second school had a total of 1150 studenfs. Both schools contained secondary lovels 1
to 5. The principals reported that the soclo-eoonomncjevel of therr student population to be ~
- “middie” for the first_ school and “middle to upper middle” for the second school. Both schools had
+ computers for the-use of fhe students 26 and 18 respedtlvely and both offered the course vl
Introdudtion ala scoence mforrr}a( que, the mtroductory half-year course oﬁered in secondary \
levels4 and 5. On a yearly baS|s this course is taken by 90 students in the first school and by 100 9
students in the second school ’ . ye
Instrurnentation - ,

The instrument used in’this study was the‘ Instmment to Measure Attitudes of Secondary'
School(Males and Females toward Con‘tputers (CO"IS 1884), referred to hereafter as the Collis

questionnaire. Several reasons gunded the dGClSIOn to use this questlonnarre The first reason |s

that it was designed specmcally to measure students’ attitudes toward oomputers as opposed to
'other scales that measure computer Irteracy or other facets of computer education

Secondiy, the Collis questronnanre’was developed for use with'secondary school students. it .

is felt that it is imp‘ort‘ant to use a questionnaire ‘especiallyldesigned for this group so as t6~ .

3
L

capture the particularities of the attitudes of secondary school students. . R
Thlrdly, ’the questionnaire w? developed uging a modé! of.attitude measurement developed _

by Mclgennell 1974) ‘This model distinguishes itself by the fact that the content is defined by a

large representative sarnple of the target populatron inste&d of by the investigator. In a field as

»
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’ new as educational ccmputing this model of attitude measurement development seemed

particularly appropriate. .

Finally, since no such question‘naire had been developed in Quebec, the Collis questtonnaite

" developed in British Columbiawould Be a more appropriate instrument than one developed in the

United States or elsewhere. Although clearly, students in British Columbia and Quebec differ
culturally, their experience with com'puters, taking into account the general thrust of Canadian.
education and the development of technology in education in Canada is more similar than with
students of other countries. o ' .

" The COIlIS questtonnatre contams 24 quggtions pertaining to students attitudes toward
computers, 14 questions on thelr attitude toward other school subjects and 4 questions on their i
computer experience‘ for a total of 42 questions. The students respond to each ot theseona’s
point scale, “1” being “Strongly agree” and “5” “Strongly disagree”. Since we have little informa-
tion concerning students' use of computers in Quebec one more questton on students/ computer
experience was added (see question 53). Note that question 52 on the original (“| have taken or |
am ‘taktng computer science 11/12"t was changed to the/ equivalent Quebec content. '

Since this study wanted to provide more information on the strategies that have been sug-

gested for promoting equity in computer education, 11 questions were added pertaining to

" strategies to prombte computer equity suggested in the literature. The'strategies chosen to be

included in the questionnaire were those that involved the students directly. - .

An Engtigh version of the final questionnaire can be found in Appendix A. Each question has
t)een identified according to the following code: Questions identified with the lette? “C” are
questions fpettaining to attitudes about cornputers; “M indicates questions pertaining to math;

“Sc” to science; “W" to writing; “E" to experience with computers; and “ST" to proposed strate-

-gies. This coding was not on the copies given o the students.

,
>

Procedures .

AN

Prel;m:nary interviews. $mce'the information on the use of computers in Quebec is fairly - -

limited especially pertaining to attitudes, preliminary tntervnews were conducted wrth the educa-

‘tional advisers for computer education (conseiller pédagoglque en mtormattque) m four Montreal

school boards. These interviews prowded background information on the use of computers in

Montreal schools® The interviews [evealed that at the secondary level computers were used

mostly in the introductory computer sciefice course and in vocational courses. At the primary

- é
level, the uses of computers was varied. The persons interviewed did not perceive a difference

-
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“of interest between males and 1emales

- Translation and pilot The questtonnalre was professionally translated from Englishto - -
Frerith. The translator was told who would be answermg the questionnaire and was askedto .
translate it in a way that would be appropriate to the age of the students. )

In brder to ensure thq appropriateness of the translation, a pilot study was conducted. Seven
students aged 12 to 18 completed the translated que‘stionnaire They were ‘asked {o make a note
of words or questions that they did not understand or that were unclear. All students reported
that the questtons were clear and that they had no problems with the vocabulary. No changes

were made. A copy of the translated questionnalre as it was given to the students can be found

4

in Appendix B, .
In .order to collect inform tio‘n about the school® where the data were 'collected a series of
questrons waere put fogethgr and formed a second questuonnalre to be answered by the principat
or another resource persgn in the school. This questionnaire can be found m Appendlx C.
Proposal to the CECM (Commission des écoles catholiques de Mentréal). . A proposal was
submitted to the research committee of the CECM. The proposal wis acoeoted and arrange-

x -

ments were made with two schools.

+

Administra&ion of the questionnaire The questionnalre was given to intact classes of secon-
dary levels 1,3 and 5. The students were told to read and follow the instructions on the top of the
ﬁrst page of the questionnalre They were told that their answers should be marked on the
answer sheet andv were remtnded to indicate'their sex in the appropnate space.

- No time limit was provided and all students completed the questionnaire within 20 minutes.
No talking was aliowed although it was never necessary to reinforce this.

The principals completed the questionnaires destined for them. The data were then coded

and prepared for analysis. . ) : o Y
. . . R

L
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RESULTS - '

The data were coded so that a lower score indicates a more positivé atmude The negatively-

worded questions were caded so that disagreeing with a negative statement obtained a low score :

(i.e.,a posmve attitude). On the five- ponnt scale “1” was “Stronhgly agree” and ‘5" was “Strongly
disagree”. Means and standard devsauons for all questions answered on the five-point scale can
be fgund in Appendix D. Forthe True-False and the muttiple cholce questions i(eguencues are
givén in Appendix E. e
-Parametric analyses were used to detect différences among groups\ln spne of the ordinal
nature of these data. Tests for homogeneity of variance were applled througﬁout and vnolanons
noted and these results were not discussed. The primary reason for using these techmques Is

that no non- parametnc analyses exist which are capable of the comparisons central 10 this study.

- Stringent alpha lgvels were maintained (.05 or Iess) and caution exercised in mterpqetatlon The

~ Table 1 (see next pagej.

role of these tests was principally to highlight possible difierences, not dtsprgve theoretlcal >
hypotheses. . '

Research Question #1: Attitudes Toward Computers

A 2x3{sex by level) MANOVA was perf‘ormed on the students’ responses 10 the 24 questions
pertaining to attitudes toward\computers. No significant sex by level interaction was found. The
data revealed an overall sigrificant effect for sex (F(24,353) = 3.171, p< .001) and forlevel
(F(48,706) = 4.271 p< .001). Means and standard deviations for this analysis can be found in

A

Sex differences. Overall males were more positive than females. Five questions showed
significant difierences for sex. These were questions 2? 6, 7, 33 and 27. For question 2 (“People
managed before without domputers, so computers are not really necessary now") (F(1,376) =
8.74, p< .O1$. qu,estior.\b 7 (“Com?uters; are éxcning") (F(1,37§) = 7.93, p< .01), and question 33 ("I
enjoy working with computeré") (F(1,376) = 5.88, p< .01}, males showed a more po~smve re-
sponse. Question 6 (“People who 'like‘ ‘computers are often not very sdciable") was marginally

significant (F(1,376) = 3.23, p< .07), with females being more positive. Similarly for question 27

"("Females have as much ability as males when learning to use oornpugers") (F(1,376) = 12.26, p<

.001) females were more-positive. _ . u Y

26
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Table 1
Means and standard deviation for 24 questions penaining to computers
- Males . N . . Females .
Secondary 1 3 5 1 3 - 5
. Level Mean * Mean_ Mean Mean Mean Mearn
Question S-.ﬁ. , Sd. S.d. Sd. ~ 8d Sd.
1 1.29 1.43 1.72 - 1.46 1.76 1.53
.63 59 . .90 ' .64 , .93 7,
2 2.41 '2.45 225 2.82 2.78 2.47
1.15 1.06 1.05 1.17 1.1t 1.00
4 I~ 1,31 —153 - 1.63 1.36 1.65 1.78
‘ .60 .83 .75 . 56 .89 87
.6 2.45 236 . 2.04 2.31 2.00 1.91
123 . .92 1.02 1.23 1.04 .76
7 1.86 1.98 2.05 1.99 2.48 2.31
.98 75 97 - 94 1.06 .87
9 2.60 . 277, 1.89 2.42 1.93 .1.88
1.34 1.23 " 1.01 1.09 ) 93 93.
10 1.42 1.87 1.68 1.58 1.56 1.65
: 88 - 1.13 ) .89 . 106 77 .90
12 2.27 2.15 1.86 2.32 2.12 165 ¢
N A 1.30 .97 .95 1.10 1.03 .83
14 ° 3.19 3.07 2.12 283 2,67 2.29
< 1.24 1.17 114 "1.25 1.18 1.02
15 ] 2.30 2.40 2.00 2,50 2.37 2.16
1.05 1.08 1.01 .92 . 1.06 . .75
17 1.87 225 1,95 N 222 2.01 .2.04
. 1.08 1.12 .85 1.23 1.12 1.08
/18 3.42 362 - 4.11 3.49 3.80 4.27
: 128 | 135 1.03 © 114 1.11. 03
20_ 1.42 1.70 1.60 160 - 1.74 1.65
85 1.04 73 .94 1.03 .88
f21 2.00 193 - 1.82 2.06 1.98 2.00
1.15 : 1.02 1.00° ©a1.19 1.14. 112,
23 1.42 1.55 1.82 131 . 1.46 1.51
" 79 77 1.12 57 84 58
24 2.68 2.75 2.84 288 ' . %288 273
.88 . .89 .88. 72 63 .70
26 . 1.99 1.85 2.19 2.04 2.07 © 242
1.28 97 1.12 117 1.21 1.21
27 1.76 1.78 1.81 "1.56. . 137 <122
‘ 1.19 © 1.09 1.19 .96 88 55
30 2.65 3.00 3.04 3.09 2.83 " 3.10
1.32 130 . . 134 98 1.33 1.18
31 3.02 - M - 414 3.26 ' 3.87 424 .
7 -, 1.28 1.28 1.19 k 1.33- ) 1,18 ".80
33 1.51 1.80 2.15 ‘ 1.71 217 2.26
- .80 94 . .86 .79 1.02 .76
34 1.83 1.65 2.47 "1.50 1.83 2.37
, 1.14 97 1.32 |~ .88 1.00 145
.35 2.38 243 233 - 254 250 2.42
1.20 1,13 ~ 108/ 1.10 124 .98
36 1.49 183 - 202 | 1.51 ) 1.65 2,02
’ .90 1.15 - 1.0, 75 . 87 1.09
, -
N - - S
e
4
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Note that questnbns 23 and 9 were signmcant but violated the test of homogenetty of variance
and so the results are nof discussed. )
Level differences. Nine questions.were significantly different for level and did not violate the
- /

test of hbmogeneity of variance. These were questions 4, 6, 7, 14, 15, 18, 31, 33 and 36. Ques-

. tions that were significant but did not pass the test of homogeneity of variance were questions 1,

9, 12, 23 and 34.
Post hoc compariso;'ls (Tukey) for question 6 (“People who like computers are often not very
sociable”) revealed significant differences between levels 1 and 5 (q('384) = 433, p< .01), with

level 1 students being more likely to agree with this statement. ) '

Post hoc compatisons for question 4 (“| would like to leam to use a computer”) revealed

significant differences between levels 1 and 3 (q(384) = 5.8, p< .01) and between levels 1 and 5

(q(38;1) = 8.16, p< .01). In bothinstances more Level 1 students positive than the other two
levels. " The same pattern was revealedfor quastion 7 (“Computers are exciting”). Significant
differences were found between levels 1 and 3 (q(384) = 3.82, p< .01) and levels 1 and 5 (q(384)

= 3.03, p< .01). In both cases the younger students showed more positive attitudes.

For question 14'("If you like science, you like computers”) post hoc compar?sohs revealed

significant differences between levels 3 and 5 (q(384) = 5.@7, p<.01) and tevels 1 and 5 (q(384) =

'7.78, p< .01). For this question the students of level 5 were more positive.

For question 15 (“The world would be better off if computers were nevér invented”), post hoc
comparisons revealed differences between levels 1 and 5 (q(384) = 3.67, p< .01) and between
levels 3 and 5 (q(384) = 3.18, p< .01). Level five students were more positive.

For qﬁestion 18 (“Typing wauld be the biggest problem I would have in learning to use a
computer’) post hoc comparisons revealed significant differences between levels 1 and 3 (g(384)
= 2.58, p< .05), 1 and 5 (q(384) = 7.13, p< .01) and 3 and 5 (q(384) = 4.25, p< .01). The level 1
students were more positive about this statement than the level 3'students, and the latter mare
than the level 5 students. e ' -

Question 31 ("l would rather spend an evemng doing something new wnh a computer than go
out with my friends”) and question 36 (“Computers are boring”) produced similar results in the

post hoc comparisons. Significant' differences were found between students of levels 1 and 3 (re-

'specti\)ely for questions 31 and 36: q(384) = 8.89, r3< .01, q(384) = 2.79, p< .05), levels 1 and 5

(respecnvaly for questions 31 and 36, q(384) = 14, 05 p< .01, q(384) = 6.08, p< .01) and for
levels 3 and 5 (respectively for quesuons 31 and 36, q(384) = 4.90, p< .01, q(384) = 3.09, p< .01). -

"In both instances the level 1 students were more positive that the students of levels 3 and §, and.,
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the students of level 3 were more positive than those of level 5.

For question 33 (I enjoylworking with computers'"),»»significant differences were found be-
tween levels 1 and 3 (q(384) = 4.98, p< .01), levels 1 and 5 (q(384) = 7.95, p< .01) and between
levels 3 and 5 (q(384) = 2 82, p< .05). For this questnon Ievel 1 students were more positive than

both levels 3 and 5, and Ievel 3 students were more posmve than level 5 students.

Research Quastion #2: Experiance with Cemputers
Several questions pertained to the sludents’ experience with computers. These were ques-
tions 49 (" have studieg‘about computers in school”) , 50 (“l have used a cempulter outside of

school to play dames , 51 ("I hdve used a computer outside of $chool to do something other than

play games”) and 524for this question the phrasing differed depending on the level. For levels 1
and 3 “| plan to take the course Introduction to Computer Science” and for level 5 “I have taken or
| plan to take the course Introduction to Computer Science”). These questions were answered by

True or False.

o
-

Oueetion 53 was a multiple choice question. The statement was “During one week [ use
computers:” and the choices were “a) 0-1 hour; b) 2-5 hours; ¢) 6-10 hours; d) 11 hours or more.”

In order to see ifa dmerence existed between ‘the males and females in terms of their com-

\ puter'expenence an experienced student was defmed as one who answered True o both ques-
e

tions 51 and 49. An inexperienced student was defined as one who answered False to both

these questlons

+ A chi-square revealed that for levels 1 and 3 males were more likely to fall into the “experi-

enced” category than femalee. The differences, however were not significant. The differences in

level 5 were significant with the same patterns emerging, males being more frequently ';experi-

enced” (X? = 6.183, 2d.f.). Percentages are shown in Table 2. ’
/

Table 2 , / \

{
Pementages of expenenced"and /nexpenenced" males and females inlevels 1,3 and 5

A

M . F M F M F

" *experienced” 48.5% ' 34.3% 37.5% 25.7% 67.6% 33.3%

“inexperienced” | 51.5% 65. 7% 62.5%. ., 74.3% 32.4% 66.7%

A

° ‘ 100%  100% 00% 100% 100% 100%
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- 41.3% of females)

to Computer Science. Although a greater percemage of males responded that they had taken or

" Overall all males used computers more than females on a weekly bakis. Ten percent of males

A

’ Gender Differences in Educational Computing

Using the same cnterla as above for “experienced” and “inexperienced”, males and females
were compared on thelr mean sggre on the 24 questions pertaining to attitudes toward comput-
ers. An ANOVP: revealed the following results. No interaction was found between “experienced”
students at each level. An effect was found for level of experience (F(3,104) = 31.13, p < .001).
As might be expetted “experienced” students were more positive in their attitudes towards
computers than were “inexperienced” students. No significant difference was found between the ]
attitude toward computers of “experienced”.males and “experienced” females. However, a
significant difference was found between “inexperienced” males and “inexperience&” females,
with females having a'more negative attitude toward:computers (F(1,29) = 5.57, p< .02). This
indicates that females’ preconceptions of computers are different from the males’. Means and

standard deviations for this analysis are found in Table 3. '

Table 3
Means and standard deviations for "experienced” and /nexpenenced" males and females, an the
24 questions pertaining to computers . .
Males Females Entire Popuiation
Means _ Mearr . Means.
S.d. S.d. S.d.
“experienced” . 47.60 . 49.18 48.19
8.71 i 9.06 8.82 -
"inexperienced" 55.40 N 61.75 ' 59.03
7.52 8.40 8.54

A

For question 50 (“1 have used a computer outside of school to play games:) a chi-square
revealed a significant difference between males and females (X2 = 14.32, 1 d.f.). Males were

more likely to have played games than femaies (58.7% of males answered True as opposed.to

»

N

Questlon 52 asked studennts if they had taken or were planmng to take the course Introduction

were planning to take this.coursé, the differences betweeh the males and females of all levels

were not significant. )
Finally, the students were asked in question 53 to indicate the amount of time they spent

using a computer during a week. A chi-square revealed significant differences (X? = 9.74, 3 d 1.).

/

°
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answered that they used compu!ere for 11 hours or more a week as compared to 3.3% of fe-

males. Table 4 shows the percentages for the other categories.

.\”\‘ ;@ ‘L

Table 4

Amount of time spent at computer weekly. .

. Male Fergale
e >
, 0-1 hrs. 52.4% . 61.0%
: o ~2-5 hrs. 26.2% 28.6%
6-10 hrs. 11.4% 7.1%
¥ . t 11+ hrs. 10.0% - 3.3%
100.0% 100.0%

‘. - ¢4 Research Question #3: Attitudes Toward Other School Subjects

' . Although the intent of this study was to examine attitudes toward computers, it is useful to

look at the students’ attitudes toward other school subjects in order to see if the differing attitudes

‘ toward computers Is specific to computers or whether the males have a more positive attitude

overall. Also looking at students’ attitudes toward other subjects gives us an idea of how our

sample qompares with other secondary school students in the Irterature

. - Four questions pertdined to math (question 3, 13, 19 and 25), five to science (questions 8, 16,

29, 32 and 37) and five to writing (question 5, 11, 22, 28 and 38). An ANOVA performed on the
’ . '
7 . meanwhij,,of eachrespondent from the items on all three school subjects revealed a significant

sex by levehinteraction (F(2,315) =

5.4, p< 01) (see Fugure 1"on following page) As is shown in -

. " Figure 1, the fnales were positive in level 1, then became more negatlve in level 3 and went down

agqin in Ievel 5 to a more positive score, but not as positive as in level 1. Post r\oc comparisons

revealed significant differences between levels 1 and 3 (q(168) = 2.90, p< .05).

The females scores followed a slightly different pattern. They also became more negative in

level 3 but their level 5 mean was more positive that both the means of lgvels 1 and 3. Post hoc,

comparisons revealed no significant differences for the iemales. Further, post hoc_comparlsons

-

» revealed no differences between the males.and females of each level A

ANOVAs were also performed on the means for each of the three schoo! subjects séparately.

*The results of the ANOVA for math revealed no significant interaction and no significant differ-
;} ences for sex. “A significant difference was found for level (F(2,416) = 12.34 p< .001), btﬁ post

hoc comparisons revealed no further differences.

we
L

»
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Figure 1. (
.Sex by level interaction on combined school subjects (math, science and writing).

A

. 2 /

38
36
‘ 34 - / M
32 -+ *
F
30 —+
| | |

The ANOVA performed on the responses to the science questions showed.no interact&n. no

sex differences and no level differences. The mean for the males was 2.22 and for the females,
233 r . _

The results were ditferent for t}\e questions on writing. - A sex by level interaction was found |
(F(2,416) = 4.15, p< .05) (see Figure 2). Post hoc comparisons revealed significant differences
between males and females of level 3 (q(124) = 3.32, p< .61) and between the males and females
of level 5 (q(116) = 2.48, p< .05). In bo}h instances the females were more positive than the
males. These results are concordant with similar comparisons found in the literature fwWilder,
Mackie & Codper, 1985). 0

-

Figure 2. ‘

Sex by level interaction for writing.
16 T ~ : )
15 - ,

£ M )
° 14 T

13 T F * »
12 '

Males’ and females’ attitudes toward these school subjects are very similar. Where sex

differences exist, as in writing, females are inore positive. There is no reason to believe that

32
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males have ‘a more positive attitude in general. The observed sex differences in attitude toward

computers pertain specifically to computers.

Research Question #4: Aftitudes About Females’ Competency with Computers

An ANOVA was performed on the males’ and females’ means for question 27 (“Fema!es”
have as much ability as males when learning to use a computer’). Results showed a significant
effect for sex (F(1,414) = 13.31, p = .001). No significant effect was found for level. As might be
expecled females résponded more positively to this statemer;t than males, although both were
poéitive. The overali-mean fc;r males was 1.8 and 1.43 for females (“1” represeniing as before,
"Stronﬁly agree"j.

The next comparison looked at the females’ responses to question 27 (“Females have as
much ability as males when learning to use a computer”) and compared them to their responses
to question 35 ("It would be hard for me to learn to program a compute’r") to see if the females
had as much confidence in themselves individually in learning to use a computer as they do in
females as a group. ' | )

Results of t-tests (1(196) = 12.16, p < .001) indicate that females are significantly more
bosmve about the abilities of females in general than in their own individual capabilities. This is in

concordance with previous research that has noted this “We can, but | can't” paradox (Collis,

1984).

Research Question #5: Strategies )

A 2x3 (sex by level) MANOVA was performed on the déta of the students’ responses to the
strategies. Ten questions (39 to 48) pertained Yo various strategies, question 46 having three
parts (a), (b) and (c), and were answered on the five-poin\t Likert scale. The elevgnth question,
number 54, was a muitiple choice question. Since it was important to know how students felt
toward each strategy (not only those that showed differences), each que§tion is reported here,
even those that.did not show an interaction or an effect. Mearis and standard deviations for thése
questions can be found in Table .5 (see next page). Table & shows the results for qdestion 54.

The results of the MANOVA revealed a significant sex by level interacﬂon‘( F(2,334) = 2.44,
p< .00)). The questions that were significant for the sex by level interaction were questions 42 (“1

would feel more comfortable learning about computers if the teacher was a man”) (F(2,334) =

11.65, p< .001), question 46b (“] would like to use a computer in social sciences”) (F(2,334) =

4.02, p< ..01) and question 46¢ (“i would like to use a computer for literature”) (F(2,334) = 5.6, p<

o 33
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Table 5
Means and Standafd deviations for males' and females’ responses to question on strategies

4

Y Males Females
Secondary 1 3 5. 1 .3 5
Level ¢ Mean Mean Mean Mean Mean Mean
Question Sd. : Sd. S.d. S.d. S.d. S.d.
39 3.54 4.02 4.40 3.78 396 |, 438
“1.40 1.26 96 1.28 1.30 .99
' 40 1.60 1.72 2.29 155 °204 . 2.28 .
1.00 .87 } 1.27 .83 92 105
41 , 2.69 . 2.41 2.69 3.04 3.30 3.50
1.08 1.10 1.16 121 ™ .11 1.16 '
- 42 257 . 340 \ 287 3.27 2.78 3.50
1.07 1.23 1.10 1.b9 1.11 1.15
43 1.47 1.66 \ 1,88 1.72 148 168
91 .97 117 .| 101 89 77 -
44 1.69 1.86 1.92 . 1.84 . 180 - 204
.89 . .BO 1.08° . .86 1.04 .95
45 1.70 1.79 1.80 1.88 y o gs 1.78
87 .87 9 .88 .89 R/
46a . 1.39 1.50 1.79 1.66 .1.35 1.96
: 79 .73 1.00 .88 ' .64 1.14
46b . 1.94 2.33 : 2.88 2.55 2.39 2.70
95 1.10 1.20 1.05 1.02 1.30
46c 2.16 2.38 3.00 2.69 243 2.44
BERAE 1.31 1.39 117 1.19 1.30
47 2.47 2.22 2.65 2.55 2.61 2.92
1.34 1.23 1.28 1.27 . .93 .28
A8 1.49 1.88 2.12 1.88 ' 1,93 T 248
.83 ‘ 1.07 .98 1.01 1.08 1.09-

.01). Allof these passed the test of homogeneity of variance.

Question 42. ("I would feel more comfortable learning about computers if the teacher was a
man") (see Figurg 3 for the diagralm of this interaction oa next pag‘e)‘ Significant differences were
found between e males of levels 1 and 3 (q(180) = 5.88, p< .01) and 3 and 5 (q(180) = 3.49, p<
stinguished itself by being more negative than both levels 1 and 5. For the .
icant differences were found between levels 1 and 3 (q(160) = 3.19, p< .01) and
levels 3 and 5 (q(160) = 4.44, p< .01). Again the level three students distinguished themseélves,

t contrary to the males, the female level 3 students were more positive than students of both

Mevels 1 and 5. Significant differences between males and females were found at all levels: for

level 1 (q(134) = 6..09. p< .01), for level 3 (q(104) = 3.95, p< .01), and for level 5, (q(102) = 4.00,
p< .01). For levels 1 and 5, the males were more positive but for level 3 the females were more
poshivé. ) . -

Question 46b. ("I would like to use a computé_r in social sciences”) (See Figure 4). Post hoc )

% /
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Figure 3.
Interaction for Question 42

40 — T - Ny
38 + ‘ .

36 + ‘
34 —+
32 —
30 +
28 |-

\ . 26

2’4 B

1 3 5 :

[

oolmbaﬁsgné revealed significant differences bgtween the males of levels 1 and 3 (q('l 80) = 6.74,
p< .01), between levels 3 and 5 (q(180) = 3.71, p< .01 ), and between levels 1 and 5 (g( 180) =

10.41, p< .01). The level 1 males were more positive than the males of bot‘r] levels 3 and 5, and

" Figure 4. * . N
Interaction for Question 46b

29 +
28 1
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26 4+
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. Gender Differences in Educational Computing .
the males of ievel 3 were more positive than those of level 5. No significant differeénce was found '
for the females. A significant difference was found between the males and females of ievel 1

R A (q(134) = 4.54, p< .01), males being more positive, buf no differences were foung between the
' males arfgg'the ferrfales of the other two levels.

2

‘duestion 46¢ (| would like to use computers for literature”) (see ﬁ?;ure 5). For thfs compari-

son significant differences were found between the males of levels 1 and 5 (q(180) = 5.24, ;')<‘ ‘

. .01), and levels<3 and 5 (q(180) = 3.71, p< _.01).‘ The males of levels 1 and 3 were m:)re positive
than the males of level 5. No differences were found for the females. Significant differences

were found between the males and females of level 1 (q(134) = 3.50, p< .01), males being more

- positive, and between the males and females of level 5 (q(102) = 3.23, p< .01) with females heing
more positive.
" ~
. Figure 5.

Interaction for Question 46¢

3.0 —

. 29 1

28 T

27 |

. 26—+
- 25
24 —
23
22

Ty

' { . [ |
-~ . [ [ '
. . 1 ' 3 5
Ditferences in level. The following question are those for which there were no_ln@eraction but

that showéd an effect for level. These were qfuestions 39 (F(2,334) = 10.46, p< .001), 47 (margin- .
ally significant, F(2,334) = 2.58, p< .07), and 48 (F(2,334) = 16.60. pg .001). Note that questions
46a and 40 were signiﬁcéﬁt but did not pass the test qf homogeneity of vari;a\nce.

_ For question 39 (“l would feel more comfortable learning about computers f all the students
in\ ‘the cldss were the same sex [either all boys or all girls]), significant differences were found
bétween students of Igvels 1 and 3 (q(340) = 2.95, p< .05), levels 1 and 5 (q(340) = 6.42, p<

s
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.01) and levels Jand 5 (q(340) = 3.32, p< .01). The students of level 1 were mc;;re positive tﬁah
the students of both levels 3 and 5, and students of level 3 were more positive than those of level

L d

5 - : ,
- - ~ o

. -

. For question 47 (*I would prefer working with' jhe computer in the classroom rather than in the

computer lab”), significant differences were found between mé students of levels 3 and 5 (q(340)
= 3.03, p< .01) and 1 and 5 (q(340) = 2.43, p< .05). Students of level 3 were the rr)ost positive, °
followed by those of level 1.  ° . 2 ‘

For question 48 (*If my school had more computers, | would use compulars mere"), significant
differences were found between students of levels 1 and 3 (q(340) = 2.4'/". p< .05), 1 and 5 [§(340)
= 6.52, p<.01) and 3 and 5 (q( 340) = 3.83, p< .01. The students o”f level 1 were the most
positive, followed by {hose of level 3. | .

- ~

Differences by sex. Two questgns did not show an interaction but st}owed differences by

sex. These were questions 41 and 48.

- .
. ‘ . .
Question 41. (“| would feel more comfortable leaming about computers if the teachers was a

-

woman®) (F(1,334) = 28.52, p < .001). The males were more positive than the females on this

question.
—~~

Question 48. (“If my school had more computers, | would use computers more"j (F(1,334) =

6.57, p <.01). Again, the males responded more positively to this question.

! Other questions. The following questions shéwed no interaction and no e‘lffects: 40 ("l would
like to usea computer to write stories, draw pictures or make music™), 43 (I think that students
should have to take at least one computer course in school”), 44 (“| would be interested in know-
ing more about how computers will affect my future life”), 45 (“| would be interested in knowin_g
more about how computers will affect my future job opportunities”) and 46a (I woul& like to use
computers for science and math”). For all of these questions ghe students’ responseg were very

- positive, all means being below 2.

o N ‘.'“ o e erraa .
. Question 54. (“| would préter working at the Eomputer: a) alone; b) with one other person; ¢)
o in a small group of 3-5”). Three chi-squares were performed for question 54. No significant

' differences were found between the males’ and females’ preferences in warking with the com-
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y W

puter. "Both males and females preferred working with computers with one other person (42.9% of

-the males and 47.1% of the females chose this category (see Table 6). A chl-squaro pedormed

on the responses of the males of the 3 levels showed a signmcant difference (X’*’ 9.11, 2 df.) .
{see Table 7). Level 1 males seem to be more inclined to indicate that they would prefer to work

- with one other person or. irg a s‘ma’ll»group than the mal®s of the other two levels who showed a

preference for working alone. No differences were found for the females.

-
~

)

‘ Table6 - o RS
Percentdges for Question 54 by séx .
| would brefer working .
* * atthe computer: Males Females
| * Alone ' 40.6% 40.2% '
With one other person 42.9% 47.1%
In a smaill group 165% 12.7% R
o 100.0% 100.0%

Table 7
Percenrages for quest:on 54 for the males of each level

>

{ would prefer worklng

at the compuiter: ) Level 1 Level 3 Level 5
" Abne . 307% |- 500% |- 45.0% '
J . With one other person 45.5% 39.1% 43.3%
* Ana small group 23.9% 10.9% 1.7%
v ‘1 -
C . 1000% |- 100.0%. 100.0%
% ) s ‘
4
- ~ ~
13 - . LY - Y .
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CHAPTER 5%

DISCUSSION
.‘ ¢

Overwhelmingly this stud;/ has shown that the situation of females and camputers in Quebec

is nbt substantially dif_ferent from tha{ reported in the literature. The data from the two gqhools .
tested have revealed that stereotypes about computers are still present in schools. The five re-
search questions are discussed in this section. For the purposés of this discussion in order 1o
define What is meant by a positive attitude, the five-point scale was divided in three pa;ts. Stu-
dents are said to be positive if their mean falls within 1 and 2.33, inclusively. Students with ™
means vae 2.33 and up to 3.66 are uncertain about aquestion. if their mean is above 3.66,
students are considered to have a negative attitude. Note that tﬁese limits were chosen arbitrarily

to facilitate the discussion and do not rep'resem absolute values.

Attitudes About Computers
Overall students have a positive attitudg toward computers. The students' overall mean
indicated a positive response 1o seventeen of the twenty-four questions &naining to attitudes
toward computers. Students responded with uncertainty to six questions and negatively to one.
The statistical analysis'revealed no séx bylevel interaction t;fn showed an effect for both sex and
level. The sex differences revealed that overall males were more positive than females but the
differences in their respective means was verylsmall. ‘Signiﬁcar;t sex differences were found for
five questions. For question 2 (“People managed before w_ithgut computers, so computers are not
really necessary now") both sexes responded with uncertainty, with males having a slightly lower
(and the'retO{e more positive) mean (M = 2.37, F = 2.69). Both males and females responded
positively to questions 7 (“Computers are 'excitin‘g") and 33 (‘I enjo; working with Qompufefs") but
. males were more positive. The means for males and females on question 7 were, respectively,
1.96 and 2.26, and on question 33, 1.84 and 2.05. For questions 6 (“People who like computers
are o-ften not very sociable”) and 27 (“Females have as much ability as males when learning to
use a computer”) both Males and females were positive but females were more positive. Two
ﬁoims about the results of this analysis are noteworthy. The first is that females are positive
about computers and that this will greatly facilitate attempts to get females more involved with® '
computers and technology in general. ' The second point is that we cannot ignore that sex
differences exist. Although in most cases the males’ and females’ means were close, the delicate

balancé could easily be upset if the females’ needs.are not attended to. The differences in s¢hool
\ .
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level revealed interesting gnd soméwhat ‘unexpected results. Although geherally students
responded positively, younger studenté tended to score lower on the twenty-four questions
pertaining to computers than djd older students. Of the nine questions which revealed significant
level differences, six showed younger students Being more positive. As examples, the means of
leve|s 1,3 and 5 for question 33 (“l enjoy working with computers”) were, respectively, 1.61, 1 .98,
2. 21 for question 4 (“] would like to learn to use a computer”) the means were 1.34,.1.59 and
1.70. -
Siudents of all three levels had means that fell into the positive category but the consistency

with which younger students were }rwore positive is worth noting. There are several possible

] _explanationsfor this trend. The first reason that comes to mind is that level 1 students know less
about computers and that they see computers as toys which to them is positivé Secondly, it may
be that level 1 students have had a different type of exposure to computers lhan Ieve! 5 students.
Thns sample is particular in that computers are new enough in schools that the level 5 students
probably did not use computers when they were in primary school but the students of level 1

almost certainly did. Level 1 students may be more positive sifnply bacause of the quahty of their

expenence The use of the computer at the prlmary level and the educationdl structure found in i
. the primary schools (i.e., student-teacher ralio, classroom arrangements, location of the com- /\/
puter) may be more cqndusive to fostering rich and satisfying interactions with the computer. For
v level 1 students the computerb may be a more natural part of thejr learning environment, I;ence
théir more positive attitudes. The results obtained may\very well be idiosyncratic to this unique ~/
period of history. ) ' .
Of the three questions on which level 5 students responded more positively, two-wers ques-
tions pertaining to stereotypes about com;puter users; question 6 (“People who like computers are
often not véry sociable”) and question 14 (“If you like sciencé you like computers”). éince level 5 '
students are more likely to be oomputer"users (at least in school) and since they are more likely to
be conscious of their sdc';al status, it is understandable thaf they are niore éensitive 10 stere-
otypes about computer users. The third question was number 15 (The world wouid be bettér off if
’ computers were never inver}ted"). Given that yanger students were usually moreh‘positiv:a itis
surpriging to find that level 1.and level 3 students were uncertain about this question V\.Iilh means
_of 2.4 and 2.38 respectively. The level 5, stgdehts were positive with a mean of 2.08. One expla-
nation for the level 1 and 3 students’ uncertainty about this queétion is that they do not have a '
good basis of comparision; they do no't know wr_lat a world without computers is like. They cannot

speculate or 6omp’are with what is for them an unknown.
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. Arecently published report (Rhéaume, 1986) of a pilot study conducted with students of levels

' 1 and & revealed rdfsults very similar to this study. The, author reports that males are consistent?y '
more positive in their attitudes towara computers than are females and that the students of level 1
are often more positive than those of level 5.
. ) L
‘ . . ¢,

.

Experience with Cogputers
The results of the analyses pertair;ing to the question of Students‘ experience with computers
revealed that overall males had more,experienoe with computers than did females. In levels 1 and
3 males and females were equally likely to be experienced with computers. Sex differences f
manifested themselves in level 5 with males being more likely to be e)tperienced. Itis disturéing,
thqugh not surf:rising, to find that the difference in experience ogcurs when students have access
to a computer course and when they are making decisions about their postjsecondary-tuture. A
significant difference in attitude toward computers was found between students that qualified as
"é‘xperienced" and thoge that were “inexperienced". As might be expected “experienced" stuctents ‘
were more positive with a mean of 2.00 and “inexperienced” students were uncertain with a mean
of 2\.45: (Note that these analyses were conducted with only a portion of the sample; those
students that qualified etther as “experienced” and “inexperienced"” totaled 199.) Of greater
interest were the comparisions of sex by expeﬁ"ence. N&itferences in attitudes was found”
between "experienced” males and females. However, a significant difference was found between
“inexperienced” males and females. The males were positive with a mean of 2.31 and the females
were uncertain with'a mean c:t 2.57. Males were gtso more likely to have used computers to play
game‘s‘,:nd they spent more time using computers on a weekly basis. All of these results highlight
not only sex"differences but they also show the relationshipobetween experience and attitude
toward computers Inasmuch as the definition used to differentiate “experienced” and “inexperi-
enced” students is appropriate, these results suggest that experience wrth computers may pro-
mote more positive attitudes toward computers. Since temales are both lmtlally less positlve than
males and have less experience, it follows that overall they are not gurte as positive as their male
counterparts in their attitudes towards computers. These results would be dtscouraging‘were it
not for the fact thal whellemales have as much experienc; as males, there is no difference in
attitude toward computers. This reveals two conclusions: that males and temales do not start on
an equal tootmg and each has specaal needs that must be attended to and that if attending to

N

them leads to equal experience, a balance occurs at least att:tudmally.
41
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Attitudes Toward Other School Subjects
The.main reason for this comparison was to see if males held more positive attitudes in
general (as reflected by these three sf:bjects) or it sex differences in atttiludes was particutar to
cornpi.rters. No sex differences were revealed on the three subjects (math, science and writing)
taken as a group and no sex differences were revealed for math and science when examined
individually. Students were generally positive and occasionally uncertain. A sex by level interac*
tion for writiig revealed sex differences for levels 3 and 5. The mean for level 3 females whs 2.43
and for level 3 males the mean was 3.08. For the level 5 students the females’ mean was 2.49
and the males’ 2. 98 Overall males' and females’ attitudes toward these SUb]GCtS is very similar. l/w
There seems to be no reason to believe that males are generally moré positive about school.
- .

Attitudes About Females’ Competency

‘ Both males and females respondeq positively to question 27 ("Females have as much ability
as males when learning to use a computer”) but the males and the females were s}ill statistically
different. The males’ mean was 1.8 and the females’ 1.43. It is encouraging o see that males do
not reveal blatant bias toward the temalee‘ cempetency but somewhat discouraging to see that
ditterences are still revealed, (though some difference might be eipected simply because the
question rtselt calls sex differences to the respondent s attention). What is disturbing Is to see .
how females’ attttudes difter when they respond to females’ competency In general and when they

’ respond to questions about their own individual competency. The “We can but | can't” parad0x B

that Collis (1984) found in her study is clearly present in this study. The females have no heslita-
tion in saying that temales are competent (as seen in question 27) but, sadly, they do not feel that -
they are personally competent to work with computers, as revealed in their responses to question

35. More will be said on this latter. . .

a ¢
Strategies for Computer Instruction

LY

: !
The students responded positively to six of the twelve strategy questions that were answered -

on the five-point sca!e (questions 40, 43, 44, 45 464, 48). For five of these the means were under
2.00. All of these strategles could probably be successtully implementated This is not to say that
they would be effective (further research,ts needed to establish this), but at least they would be
well accepted by the students. The students responded with uncertainty to five of the strateey

. questiong (41, 42, 46b, 46c, 47) itis noteworthy that students responded with uncertainty to

questtons 41 (1 would feel mere comtortable learning about computers if the teacher was a -
2 }‘\ ' 42 s % ' ' . L4
P \ “N—
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womman”) and 42 (“1 would feel more comfortable learning about computers if the teacher was a
¢ ]
man”). The students’ mean for these questions were, respectively 2.90 and 3.05. It is interesting

to note that for question 41 a sex difference was found; in a direction opposite one would expect.

, Males produced a lower score (the males’ mean was 2.60 and the females’ 3.28). It is surprising

{o see that males feel more positive than females about having a female teacher, especially in
view of the fact that females were more positive than males in their response to questioh 27

(Memales have as much ability as males when learning to use a computer”). Although it is dificult

. to interpret such seemingly contradictihg results, it may be that females are competent in a

general sense, but they still feel that males hold more credibility as teachers of computing. Figure
3 on page 35 which shows the interaction for question 42 ("I would feel more comfortable iearning

about oomputegs if the teacher was a man") is difficult to interpret and does not offer any further

' clues as 1o the students’ preference far the sex of their t€achers. What stands out for both

questions 41 and 42 is the students’ uncertainty about tr)is issue which suggests that further
investigations are needed. Spéculations about the students' preferences for teachers of either -
“sex should be withheld until more infarmation is avallable '

. Fmal!y, the students responded negatively to question 39 (*! would feel more comfortable
learning about computers if all the students in the class were the same sex (either all boys or all
girls)"). The students’ mean on this question was 3.97. Clearly, for thesé students, the sex
segregation of classes i§ not an appropriate strategy. Finally the last questioqpertainihg fo
strategfes was question 54 (I prefer working at the computer a) alone b) with éné other person c)
in a small group of 3-5"). Level 1 students showed a preference for working with one other. person

or in a small group whereas the levels 3 and 5 studénts tended to prefer working alone.

Conclusions and Recommendations

The results of this study suggest that sex stereotypes surrounding the use of computers exist
in the schools tested. The stereotypes found in this study are not blatant and might easily be
overiooked. The subtlety of the stereotypeé are revealed in several.;xamples. The “We can but |
can " paradox probably exemplifies the situation for females today: overt sexism may have
disappeared but we are still far from equality of the sexes. Their responses to question 27
showed that the males think that the.females are competent, but sex differences in the means
were reveZed-‘nonetheless. Although tt\le idea is not to always have a fifty-fifty split, ﬂ:lG persistent
sex differences revealed in this study indicate that the sex differences exist and must be

addressed. " Schools could benefit from a program that makes teachers and parents aware of the
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gender inequitx in ‘computer education, such as the ones mentioned in the “projects” section of the

literature review. This would not change stereotypes at large but at least it would give females a
chance to leam about‘computers‘ Positive effects iTchool may have repercussions elsewhere.

As Baker's (1985) study showed, giris in high schooftoday are still heading for the same job

_segregatiorf of theirtoremothers. Although most of the girls in this study planned to take the

o

inypductory course, Baker's study showed that girls’ plans and the ensuing reality are quite
different. We cannot rely on changes to take place by themselves. thhatever strategies are used,
we do not have a choice but to address the issue because we cannot let females continué on this
“collision course” (Menzies, 1981) with technology even if the problem is beyond the realm of the
present role of education. - ‘

The level differences found in this study may prove to be valuable in making decisions about
the future use of computers; Students should be glven experience with the computer earlierlr*\
seconoary school whenrnstudents Seem to hold more positive atitudes. This would foster positive
attitudes tor both males and females. Also, by getting females involved with computers at an
earliar age lthey may transend the social stereotypes associated with computers. It would cer-
tainly be worthwhtle to examine the use of computers at the primary level to see how to best
continue using computers at the secondary level, not only to assure a logical educational continu_— <
ity but also to nftake sure that .students continue to have -positive attitudes. Although the uses of
computers are highly varied at the primary level, one com;non tactor that seems to be present is
that computers are more intergrated in the curriculum (i.e., having the computer in the classroom,x
usrng “tool" software such as word and graphic processors) and this may be a ' more appropriate
use of computers than studyrng computers as a separate subject as is now being done at the
secondary level. Furthermore, sincp increased experience seems to eliminate gender differences
in attitudes toward computers, it is recommended that students have increased exposure“to using
computers. Howaever, it would.be important to investigate more specifically the types of exposure
fo computers that promotes positive attitudes so that changes can be made qualitavely as well as
quantatlvely This is aqjea for further research

]‘he assessment of participation rates in computer activities should not be neglected as an
area for further investig'ation. When records at the secondary level be¢ome more accessible and
when formal programs at primary level are developed, valuable data can be collected. This will
become especnalty important if intervention programs are introduced.

The students’ positive responses to some of the proposed strategiegrsMowed that they could _

be easily implemented. The purpose of this part of the study was not to explore edch strategy in
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depth but rather to.gi\/e leads on further uses of these strategies. More reseémh needs to be

'done to determine exactly the effectiveness of each strategy, the feasibility of implementing them
in the/schools and the long-term and short-term benefits and short-comings. This study suggests

¢ " .
that those strategies to which students responded with uncertainty or negatively should not be im-

plemeénted until further research is available. It should also be remembered that no strategy will
ever be successful if the persbﬁ implemgnting it is not convinced of its worth. The ;irst step in
providing equitable compdter education r:nway be educating the schoo! personnel.

The problem of inequity in education is a complméx one not likely to be overcome by one
solution. However, as educators, it is our responsibility to attempt to providd leaming
en(ironments in which males and females not only have equa! access but are equally motivated

to access certain features of education. As educational technolc?gists our responsibility ligs not

‘only in designing software, course material and curricula that are free of sexism and other N

discriminations (thi;is the minimum expectation), but in acting as agents of s%éial change, these
materials must transcend discrimination, allow each student and each teacher to,ﬁ‘plore learning
at a higher level, and leas towards gr'o’wtgh as a person. $ystemic educational design includes the
analysis of components from spe°cific cognitive, affective an8 pé)'/chomotor skill development to

broad social considerations. Positive attitude is usually a prerequisite to effective learning. The

-

present study has addressed both the identification of a problem (continuing attitude differences

in the target population) and possible solutions for solving that problem. While by no means

. being the only obstacle whlch the educator faces, we must strive to move out of the dark ages of

gender Inequtvy and into a more enllghtened equutable education system

It
N
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QUESTIONNAIRE FOR STUDENTS

For each of the statements, indicate how much you AGREE or
DISAGREE by filllng in the appropriate circle on the ansver
sheet accordxng to the following procedure:

Fill in "A" if you STRONGLY AGREE with the statement.

Fill in °*B® if you AGREE with the statement.

Fill in "C" if you are UNDECUIDED about whether you agree or

disagree with the statement. .

Fill in "D if you DISAGREE with the stateuent., ’

Fill in "E® if you STRONGLY DISAGREE “the statement. .
We are interested in your attitudes’ and opinions. There -

are no right or wrong answérs to any of the statements..

n . .

STRONGLY AGREE * UNCERTAIN DISAGREE STRONGLY

AGREE - . . * : -DISAGREE
A ° B > N ":c N D ’ E

1 -

C1. I think that- a home computer can be very interesting.

. C 2. Pedple naﬁabedvbefore_withput donputers, 80 computers
are not really necessary now.

M 3. Mathematics is one of my best subjects. -

&

F 4. I"would like to learn to use a'computer. .
W 5. When I hand inran es;ay I\feel I’n going to do poorly.
C?f. People who 1ike comgut?rs are often-no; very so¢1a§ie.
C 8. I want to learn all I can about science.’ -
C 9. I would not,expéct a good athlete to lik; computers.
c lo.lConputers will never lnt;rest ne.: i

W 11. I look forward to writing down my ideas.

C 12. I would be embarassed to tell my friends“that I would
like to join a computer club.

C.13. If 1 d&n’t see how to do a mathematics problea right.
avay, I never get it. .

C 14. If you like science you 1iKe computers.

9,

C 15. The world wyould be better off if cnnputers were never
invented. . .

]
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'SC 32. 1 never find myself thinking about science.

SC 16. I hope I never have a job where 1 have to use science. -
C 17:'WOrking with computers I's not ny idea of fun.

C 18. Typing would be the bigdest problem I would have in
learning to use a computer. : .

M 19. No matter how hard 1_try I\cannot understand
-athematlcs. “

C 20. Conmputers do not jnterest .iié
C 21. You have to be. smart to like computers.

W 22. 1 feel confident in Ry ability to clearly express ny
ideas in writing.

C 23. Computers are fun.
C 24. Mlcrocomputers are easy to use.
M 25. I am proud of the work I do ln mathematics. ' -

C 26. If my family had a conputer, I would probably use lt . ;
more than anyone else. ' :

C 27. Females have as much ability as nafeé when learning to- =
use a computer. "

W 28. I sometimes write storles at home even if the are not

assigned for school.

SC 29. Learning*science is just as important for glrls as for
boys. . “ .

C 30. I am concerned that people light nake computers too
powerful in the future.

C 31. I would rather spend an evening doing something new
with a computer than go out with ay friends.

C 33. I enjoy working wlth c&nputers.

.

C 34. Using a computer ln math class would make math nore
fun.

C 35. It would be hard for me to learn to program a conpute?.

C 36. Computers are boring.

SC 37. Girls are as good as boys in science.

. o
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W 38. I do not enjoy writiné‘storles or essays. .

ST .39. I would feel nére coafortable léarning about computers
if all the students in the class were the same sex either all
boys of all girls. :

ST 40. I would like to use a computer to write stori!s. draw
pictures or make music.

ST 41. 1 would feel more comfortable Learning about co-puters
1f the teacher was a woman. .

kY
’

'ST 42.. 1 would feel more comfortable learning about couﬁuters
ff the teacher was a man.

ST 43. 1 think that students should have to take at least one
conputer course in school. e .

St 44. I'would be interested in knowing more about how
cbaputers will affect my future life.

ST 45. I would be iAterested in knowing more about how
computers will affect my future job opportunlties.

ST 46. 1 would like to use computers for the foLlouJ&g
subjects.

a) Math and science. . .
b) Social sciences. . ' R o
c) Literature. ' ' ) '

AN v

3
h

. . i )
ST 47. 1 would prefer working with the computer in the
classroom rather than ,in the computer lab.

ST 48, If my school had more computers, I would Gsé computers

more. .
' -

Please answer the followifng questions TRUE or FALSE on your
answer sheet. Fill in “T" for TRUE or °"F°' for FALSE.

. E 49. 1 have studied about computers in school. .
E 50. I have used a conputer'outsi%e of school to playugllea.

E 51. I have used a computer outside of sghool to do
sonething-other than play gases.

E 52. 1 plan to take Introduction to Computer Science ﬁer
level 5: I have %aken or I plan to take Introduction Computer
Science). ‘

-

Select a),#b), ¢), or d) for the following questions.

E 53. During-one week I use computers: ' °
a) 0-1 hour b) 2-5 hours c) 6~10 hours d) 1{ hours or more

¢

-
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ST 54. I would piefer working at
a) Alone. ~
b) With' one other person.

c) In a small group of 3-5. .
3 .
—
;
) .
i
© .
. - n
k
o » - '
‘
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QUESTIONNAIRE A L'INTENTION DES ELEVES -

Pour chacun des énoncés . qui suivent, 'indiquez 3 que! point vous Etes
d'accord ou en déseccord, en encerclant la lettre correspondante sur la
feuille de réponse. Procédezr comme sult:

©

~Encercliez la lettre A si-vous &tes TOUT A FAIT D'ACCORD avec

1*énoncé. .
. , ¢
~Encerclez la l.ttrc\i s! vous 8tes D'ACCORD avec 1'énoncé i
- ~Encerclez la lettre C sl vous Btes INCERTAIN face 3 1'énoncé. .

N

~Encerclez la lettre O si vous !tfs EN "DESACCORD avec 1'énoncé.
-Encerclez s lettre E sl vous &tes EN TOTAL DESAFCORD avec |'énoncé.

Ce qu'll nous intéresse de connalftre, ce sont vos attitudes et vos opinlons.
It n'y a*pas de bonne ni de mauvaise réponse 3 aucun des énoncés.
(=3

¢

k™S
TOUT A FAIT D'ACCORD INCERTAIN EN DESACCORD EN TQTAL
D'ACCORD ' DESACCORD N
A ‘8 c - 0 €
= " @
1. Je pense qu'il peut &tre tres Tatéressant de posséder un ordinsteur
personnel, . «

2. On s'est !oujéurs débrouillé sans l'ordinateur, alors Je n'en vois
pas .vraiment )'utitité, .

-

3. Les mathématiques sont une de mes matidres fortes,

k., J'llmerais‘apprgndre 3 me servir d'un ordinateur. t )
5. 'Quand je remets un travail éérlt.'jc ne m'attends pas ¥ de bons v
résultats. L. /
* 6., Les gens quli a{yent tes ordinateuﬁg sont souvent peu soclablles.-
7. L'ordlnlteur est un outll excitant. . Linad
8. Je veux apprendre le plus possible dans le domaine des sclences. ~
9, Selon moi, un bon athldte peut difficilement aimer |'ordinateur. o -

1¢. L'ordinateur nem'intdressera jamais.

N \ L]
11, J'al toujours hite de mettre mes ldées Bar écrit,

12. Je sersis mal 3 1'aise de dire 3 mes amls’que jtaimerais me joindre
» un club d'usagers d'ordinateur. ,

13. Si Ja ne trouve pas d'un seul coup !a solution & un probitme de
mathématiques, c'est que je n'y arriveral jamais,

”
W, Si on aime les sciences, on aime forcément les ordinateurs.
Lt os
. L3
o
, -
4
- .
» 5
N R N v 57 & ~
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TOUT: A FAIT D'ACCORD INCERTAIN EN DESACCORD EN TOTAL

D'ACCORD . DESACCORD
A ] [ 4] 3
-
15. S1 V'ordinateur n'avait jamals ¢td"inventé, le monde s'en ¢

16.
17.
18.

19.
20,
21,
22.
23.
24,
25.
26.

29'
30:
n.

32,

33,
34,

35.
36,
37.
8.

porterait mieux.

J'espire n'avoir jamais un travall qul exige de recourir aux sciences.
L'{dée d'avoir recours & l'ordinateur est loin de m'enchanter,
Si j'apprenais 3 me servir d'un ordinateur, 1'usage du clavier serait
pour moi te plus gros problime.
‘Malgré tous mes efforts, Je ne tomprends rien aux mathématiques, *
L'ordinateur ne m'intéresse pas.
Pour &imer I'ordinateur, il faut &tre intelligent,
Je suils convaincu deapouvol-r exprimer clairement tmes ldées par écrit. .
On peut avolr beaucoup de plaisir 3 se servir d'un ov:dlnateur. )
i1 'est facile de se servir d'un mlcro-ordlnateu:.
Je suis fier du otravail que j'a't:complnls en mathématiques,
Si on aveit un ordinateur & la maison, c'est probablement mol qui
m'en servirals le plus, . v
Les femmes sont aussi! douées que les hommes pour apprendre 3 se servir
d'un ordinateur.
>
1) marrive ) 1a maisontde faire des compos.tlons qu ‘on ne m'a pas
données en“devoir 3 1'école.,
ks
11 est aussi lmportant pour les filles que les gargons d'étudier les
sciences. .
Je crains que 1'ordinateur ne devienne un outil ‘trop pulssint.
. ‘ ‘
Je préférerals m'amuser toute une soirée avec un ordinoteur que de
sortir avec des amis, ) !
11 ne m'arrive Jamais de penser aux sciences.
J'aime travailler avec !'ordinateur. -
SI on se s,rvalt de 1'ordinateur au cours de math, on suralt plus de plalsir.,
J'aurals de.la difticuitd 3 aﬁprendn ] ;rogrnmcr un ordinsteur,
L'ordinateur m'ennule. '
Les filles sont aussi fortes que les garcon en sclences..
. .
Je n'aime pas faire des compositions ni des dissertations.
v \" ’ -
4
- N q
. . %
. - --
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D *ACLORD . N . DESACCORD

TOUT A FgT D'ACCORQ.  INCERTAIN EN DESACCORD EN_TOTAL g ‘

A -;lc o . E

.
.
o M
§ < -

J9. Je me sentirais plus 3 1'sise de m'initlier 3 J'ordinateur si la clesse ne

conprenalt que des dldves du méme sexe (rien que des filles ou rien que des gercgons).
4o, J'aimerals ms servir de |'ordinateur pour écrire, dessiner, ou falre deeh mys lque.

41, Je préférerals que ce soit une femme qul miapprenne 3 me servir de |'ordinsteur.’

¢
42, Je préférerals que ce solt un homme qul m'apprenne 3 me servir de I'ordln.tcur.

43. Je trouve qu'on devrait avolr su molns un cours d'Inltiatlion 3 I'lnl’ornthue
* 3 1'école. B @

o

- N . & ¢ P
by, J'almersls en savoir davantage sur 1'impact qu'aura |'ordinateur syr ma-vie 3 venir,

LS. -J'aimerals en savolr davantage sur t'impact qufaura I'ordinateur sur mes
perspactlves d'emploi. N

46, J* almenls me servir de l'ordinateur pourles matidres sulvantes:
: a) mathématiques ey sclences ’
b) sclences sociales . . ,
c) littérature >
» & ‘. .
r - N .
L7, Je préférerals travalller avec 1'crdinateur dans la classe plutdt que dans
le laborgtolre d' informatique. .
4 .w . f’ 5

ha: ‘ll y aval't plus d'ordinateurs 3 mon école, Je m'en servirals davantage.

n

Veulllez répondre VAl ou FAUX aux questlons sulvantes. Sur la feullle de r(pgnse
Iindiquez V pour VRAl ou F pour FAUX. ’ K

- . ~
’ . N

49, J'al appris quelque chose 3 1'école au sijet des’ordinateurs.
Y N

50. Je suls servi d"un ordinateur en dehors de"1'école ‘pour Jouer 3 des Jeu:.
»

L3

51°° Je me suls urvl d'un ordinateur en (‘ll:hors‘k de V'école pour ‘sutre chose
que des ‘ jeux. .

52, J'al pris (ou je vais prendre) le cours Iptrbduction 3 la sclence Inrorma’th%e. .

’

<

E\dlquu un cholx a), b), c) ou d) sur 1a feullle de réponse.
>

’53.% 1'intérieur d'une semaine J° 'uti 110, 1'ordinateur de: :
a) 03 1 heure b) 2 I S heures <) 6.2 10.heures d) 11 heures '6 plus

Sh, Je prdfircrals travalller 3 'ordinateur: a) seul b) avec une autre personne

_c)en petir groupe de 3 3 5 personnes -
N L ] -
I
0, N ~g‘ ¢
" . ‘
‘ . ‘
T ¢
LY ~ N . . °
L3 + - l
. . \
‘ - ~
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: FEUILLE.DE REPONSE
’ i )
Tout & fait D'accord- Incertain En désaccord En total
d'accord . v désaccord
A ‘ B . c D E

SEXE  F— M ___

L —
1.° a B c D E 31, A B c P ‘E .
2. A B € D E 32. A B C D E
3. A +B C D E 3. A B € D E
. A B ¢ D E 3. A .B C D E
5. A B ¢ D E 3. A* B C D E
6. 'A B ¢ D E “| 3. A B S E
7.7 A B. C D E 37. A B c 0 E’
5. A B @ D . E 3. A B C D E
S. A- B ¢ D E 3. A "B € D0 E
10..A B € D E 0. A B 'C D E
"“". A LB ‘C D ‘E 4. A . B € D
120 A B ¢ D E 2. A B C D E
13. A B c D E 43. A B c D E
4. A B ¢ D E -l 44. 2 B ¢ b E
15. A B c D E 45, A B € D s
6. A 8 ¢ D, E 46. . ;
17. A B c D (E a) A B ¢. D E
8. A+ B ¢ D 'E . b) A B c 0 E
19 A B C D E c) A B € D E
20. A B C D E ? 47. ,LA° B € D E
21" A4 B -C D E 8. A B C D E
2. A B ¢ D E ‘9. vV  Fe
2. A B € D . E 50. v F :

24 A B € D E 51, v F °
2. A B C D CE~ ] 52. v F ° .
6. A B C D E 53. a) b} e . d)
274 A B c D £ 54. al)b .b) c) -
2. A B C D E v
29. A "Bs C D E ) k .
30. A B C D E

>

f ) -
(
, : ' \
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q ‘. ¥
. - ; / p
- a ’ ’ ECOLE PARTICIPANTE
< -
o ﬂ 1. Nom de 1'école: LY . ) L !
(RN
2. Nom et fonction du répondant: N
.3. A quel.niveau socio-économique appar‘t!ent la population de votre écolel "
’ 1) Faible 2) Moyen 3) Hoyen-élevé " k) Eleve g
L. Que! est “le nombre total d'é€l2ves de votre école? )
' . MNombre de filles . ' i
Nombre de gargons
5. Quelé niveaux du secondaire retrouve-t-on dans votre école? % v
' 123, S 185 {_ .
. 6. lcombien de micro-ordinateurs soft=ils accessibles aux éldves? ' \
* 7. De combien de loglclels €ducatifs dlspourvous (npproxlmtlvement)?
) s & Votre écolé offre-t ~efle le cours Initlation & la sclence informatique (151)?
Sinon, veulllez passer 3 la question 14, .
Si ouf, - . - .U
9. Comblen d'enseignant-e-s dispensent ce(g::s? Nombre de femmes T )
. Nombre d'hommes
. 10. Depuls quand ce cours est-il offert?,
. 11. Ce cours est-11 ac'cesslblc 3 tous les £&lEves de lle et Se secondalire?
LN a
12, Combien d'éldves’ prennent ce cours chaque année?
13. A l'intérleur de quelles options s'inscrit le cours lnlroductlon 3 Ia sclence lnformllquo'l '
i Autrement dit, si les étudiants ne cholsissent pas ce cours, que cholsluent-lls‘l
'Y .
Afin de déterminer la proportion de filles et de garcons qul prennent -le cours introduction b /
M la science Informatique, il me seralt utile .d'avolr Vs liste dc-jzvu qul y sont Inscrits
cette année et, sl possible, les 1istes des dernidres anndos. rel! .
14, Pouvez-vous décrire sommalrement I'utlllsa:lon des ordinateurs de votrc école pour des
fins éducatives? ) ¢
K]
! » o -
S| vous ave: d'autres \commenulres, 'h‘ésllez pas d me cor?tlcler. Mercl de votre colla-
boration! \ '
. i Sonila Ribsux
: i : a ’ .523-1219 . - -
. a® - .
- . . N N
* [ . .
K .
»
o
62" : )
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MEANS AND STANDARD DEVIATIONS FOR ALL QUESTIONS ON-THE FIVE-

POINT SCALE

g
e,
b
A
N

MALE - ' . FEMALE /
)1 .3 5 13 5 ;
aean Rean nean anean ~mean nean .
. s.d. s.d. s.d. . s.d. s.d.  s.d.
Question ) i
1 1.27 1.40 1.70 1.47 1.75 1.54
0.61 0.58 0.88 0.65 0.91 0.69
2 2.49 2.45 2.22 2.85 2.82 2.4}
1.17 1.08 1.04 1.13  1.14 -0.99
3 2.22 2.73  2.25 2.3¢  2.74 2.39.
1.15 1.49 1.37 © 1,28 1.28  1.26
4 - 1.29 1.%2 -~ 1.64 J.34  1.63 1.78 -
,0.58 0.8! 0.76 0.54 0.88 0.83
5 2.46 2.88 2.28 2.71 _2.23 1.89
1.44 1.07 1.11 1.22 7 1.13  0.97
6 2.52 2.33 2.08 2.40 2,00 1.93
1.22 0.93 1.07 1.25 1.03 0.80
O 1.82 1.99 2.08 2.01 2.%0 2.36 *
. 0.98 6.83 .1.00" 1.00 1.08 0.87
-8 2.04 2,45 2.31 2.6 2.74 2.73
, 1.01 "0.97 1.26 " 1.07, 1.13 * 1.30.
9 2.60 2.75 1.93 2.43°  1.91 1.95%
1.32 " 1.25 1.04 1.04 * 0.92 0.96
10 1.43 1.83 1.70 1.5 1.59 1.68
, 0.89 - 1.11v 0.89 1.03 0.83 0.88
1 2.82: 2.94 .3.10 2.34 2.39 2.69
1.23  1.25 1.04 1.18. 0.82 1.14 ‘
12 2.27 2.14 1.88 2.31 2.16 1.64
1.29 0.97 0.96 1.09 1.09 0.82
13 1.80 2.15 1.45 1.82 2.04 - 1.63
1.00. 1.23 0.70 1.09 1.03 p.82 )
14 3.19 3.04 2.13 ° 2.87 2.70 - 2.23 o
' 1.27  1.16 1.11 1.27  1.11  0.99
15 2.29 2.42 2.00 ° 2.52 2.3%5 2.15%
. 1.07 1.03 1.04 0.93 1.06 0.76
16 2.27 2.52 2.38 2.65 2.39 2.38
©.1.01  1.19  1.24 0.99 1.01 1.15
. Y
. AR
\ -
. .
? . 9’ > .
. 64"
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MALE » FEMALE
1 3 5 ' 3 5

mean nean mean mean mean . mean

R ‘ s.d. s.d. s.d. s.d. s.d. s.d.
Question ' - i

17 1.92 2.24 1.98 2.24 1.98 2.07

1.13 1.12 0.85 t.24 1.11 1.03

18 3.44 3.58 4.03 3.47 3.86 4,25

1.26 1.32 1.07 1.12 1.11 0.92

19 .2.00 2,36 -1.77 2.20 2.53 1.77

~ 0.96. 1.15 1.05. 1.20 1.28 1.08

20 1.43 1.69 1.63 1.62 1.74 1.70

0.86 1.02 0.76 0.92 1.03 0.87

21 2.10 1.95 1.88 2.09 2.02 2.09

1.29 1.03 1.04 1.19 1.19 1.10

.22 2.46 2.64 2.67 2.35 2.18 2:23

1.06 1.11 1.06 0.99 0.89 , 0.83

- 23 1.41 ~ 1.52 1.88 1.31 1.47 1.60

0.76- 0.75 1.15 0.62 0.63 0.68

24 2.61 2.81 2.85 2.92 2.86 2.75

i 1.01. 0.91 0.98 0.73 0.64 QfG?

25 2.13 2.70 2.43 2.27 2.60 2.46

1.17 1.35 1.28 0.99 1.21 1.17

26 1.94 1.87 2.24 2.07 2.05 2.14

1.28 1-.01 1.13 1.18 1.19 1.17

27 1.8 .. 1.76 1.82 1.56 1.39 1.27

1.23, 1.06 1.16 0.94 0.8¢6 0.65

2.73 3.49 3.73 2.80 2.64 3.02

- 1.38 1.41 1.34 1.44 1.23 1.36

29 1.77 1.91 1.87 1.75. 1.79 1.78

1.07 1.07 1.10° 1.02° 0.92 1.12

30 2.70 3.00 3.05 3.06 2.77 3.05

. 1.32  1.33 1.33 0.97 1.32 1.14

31 2.98 3.72 4.08 3.21 %7 "3.84 4.27

1.31 1.30 1.24 1.32. 1.11 0.80

32 2.12 2.64 2.13 2.68 2.60 2.32

0.94 1.16 1.02 1.10 1.18 1.16

.



e

MALE FEMALE
. A . 3 5 1 3 5
_mea mean mean mean’ mean mean
s.d. s.d. s.d. s.d. s.d., . s.d.
Question . '
~ Y, . - £
33 1.56 1.84 2.18 1.66 2.16 2.27 -
0.83 0.93- 0.85 0.78 1.01 0.73
34 1.78 1.63 2.50 1.52 1.88 2.41 -
. 1.11 0.93 1.30 0.89 1.07 1.17 )
35 2.46 2.42 2.36 2.54 2.%6 2.48
1.22 1.12 1.09 1.10 1.24 0.97
36 . 1.62 1.81 2.08 1.56 1.68 2.05
‘ 1.08 1.12 1.06 0.77 - 0.97 1.10.
37 2.20 2.06 2.07 2.02 1.79 1.70
’ 1.34 1.11 1.31 1.36 1.11 0.99°
. 38 2.90 3.34 3.15 2.67 2.48 2.99
' 1.31 1.39 1.29 1.24 - 1.16 1.23
39 3.58 4.00 4,39 3.75% 3.93 4,2%
. 1.42 1.24 0.97 - 1.28 1.32 1.13
40 - 1.87 1.82 -2.30 1.61 2.05 '2.32
- -1.09 0.95 - 1.25 0.83 0.93 -1.05 -
41 2.71 2.37 2.7} 3.13 3.35% 3.45. '
1.12 1.14 1.15 1.22 1.13 1.11
42 2.68 3.28 2.86 3.20 2.84 3.42
1.12 1.23 1.04 1.05 1.17 .1.,1%
43 1.60 1.66 1.98 1.71 1.61 1.71
) - 1.06 1.02 1.21 1 .03 1.01 0.88
44 1.70 - 1.93 .1.93 1.87 1.95 1.07
0.95 0.93 1.05 0.90 . 0.98 0.97
45 1.76 ].88 1.83. 1.93 1.96 1.80
0.94 1.01 0.92 . 0.90 0.96 0.73 °
46a 1.39 1.46, 1.79 . 1.57 1.40 - 1.91 ‘
. 0.78 0.70 <0.98 0.84 0.84 1.10
46b 1.97 2.37 . 2.91 2.51 2.40 2.72
. 0.99 1.10 1.21 1.03 1.09 1.28
46¢c 2.16 2.39 2.98 2.69 2.46 2.47
1.10 1.26 1.36 1.15% 1.25 1.32
47 2.41  2.24 2.73 2.56 .2.%56 2.80
’ 1037 t.25 N 1024 1028 1.00 1029
48 1.51 1.87 . 2,29 1.90 1.9 2.4%
0.84 1.09 1.10 1.10 ”l.lzw' 1.07
—
P N
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Frequencies for True-False and multiple-choice questions

-

Absolute - .Relative
Frequency Frequency (PCT)

Question 49 -

TRUE" Q126 29.8
FALSE _ - 278 - 65.7 (
OUT OF RANGE 19 N 4.5
Question 50
TRUE - | 293 69.3 N
FALSE 113 26.7 - !
OUT OF RANGE 17 4.0
Question 51 } .
TRUE 245 . 57.9 . ¢
FALSE 162 ¢ 38.3
OUT OF RayGE 16 3.8
Question 52 ] R
TRUE . . 226 ‘53.4
FALSE , 174 _ 41.1
OUT OF RANGE 23 5.4
Question 53 ° ‘ Co
O-1hr 221 52.2 .
2-5hr 107 25.3
6~10hr 37 8.7
1thr+ - 27 6.4 O
OUT OF RANGE 31 7.3
Question 54 ]
ALONE o 162 . 38.3,
WITH 1 PERSON ' 180 42.6
SMALL GROUP 59 J43.9
OUT OF RANGE 22 5.2
,' i "
P
— -
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