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Abstract:

The girls are in advantage in education in sevieelds. Girls are in majority in general high
schools and in higher education, and accordinguio“male disadvantage hypothesis”, the
social mobility of girls is higher, than that of y®(boys study in high schools and in higher
education with better cultural and material backg). The other field - where boys may lag
behind girls -, is school efficiency. Many studs&sow, that girls are more successful in high
schools, and they have better grades in higheratidnc In the ICT field the situation is
different, more boys study in this field, and thradgs and test scores of males in this field are
better than that of girls. Our aim is to investg#te possible causes of this phenomenon. In
this paper we try to find the theoretical backgmamd the possible research method to reveal
this question.

1. Theoretical background

Concerning the theoretical background of gendefewifices in ITC field, first we will
examinethe role of factors affecting school efficiency @eneral), the school efficiency of
male and female students, gender differences ofpetance areas, and finally the possible
causes of the greater high school efficiency dédin general), based on the literature.

1.1. The role of factors affecting efficiency

Educational efficiency contains the efficiency tdidents (not only based on the knowledge
achieved in school), the effectiveness of schoatstaachers, and the correlation of these two
factors. There is no common consent for the measeme of educational efficiency.
International examinations do not only measureetig-product but the output, as well, they
compare the start and end points. The newer dffigieexaminations monitor both student
efficiency and teacher-student relationship and rtile of school leadership. Besides, the
“added value” research examines the effects ofestudomposition of schools (classes) on
the efficiency of schools, as well. (Lannert 2004)

The famous “Coleman Report” (Coleman et al. 19683 whe first to discuss what the
role of within school factors is in the differencbgtween students’ performance, but
according to the early results, the effect of thbosl in student efficiency is negligible;
rather, it was the family background and the indlinl abilities of students to make a
difference. However, according to newer PISA testsl other examinations, as well,
variations of student-performance are also expthlmethe quality of teaching and the social
composition of student groups. Therefore, the dledazontextual effects are also important.
The material background (outward resources) of sbkool may also count, and the
availability of resources within the school may significant, as well (Alexander, McDill
1976).

In Hungary, family background has a large roleme’s education and qualifications —
it is the greatest among the OECD countries (R@@094; Horn, Sinka 2006)

In another study of ours, we researched the caméxgfffects on student efficiency in
a borderland region of Hungary (Fényes 2008b). Atiog to our results, the rate of students
per classes/schools who have highly educated saaffiects student efficiency, and primarily
the efficiency of students with not highly educajearents. Therefore, where the rate of



highly educated parents was small, the students wighly educated parents performed
better, and where this rate was high, the childrenot highly educated parents have better
results. We also found positive contextual effesfth respect to religious relationship
resources of the studerits.

1.2. School efficiency of male and female students

As long as physical power had played a dominar mlsociety, women had no chance for
equal rights. However, the cognitive abilitiesfemales are not worse than those of males,
moreover, their school performance is better. Bmgliage learning ability and verbal skills
of women exceed the similar skills of boys (Czei26B5), but boys have better spatial
abilities, logical and counting skills and techmicbilities, although these differences
decrease with ageing. According to Czeizel, womemat have lower intellectual abilities; it
is their social opportunities that are more limité€izeizel 1985)

It is important to remark that the distribution thie intelligence values of males is
flatter; and the number of men with exceptionaliti&s or a mental handicap is higHefhe
test results show, that there is considerable md¥antage at high scores, except for reading
and text comprehension, and this phenomenon isgremt in time. (At the low scores the
case is inverse.) (Nowell, Hedges 1998).

In the field of basic abilities and competencelsgare improving compared to boys.
The cognitive abilities of girls exceed the aba@giof boys at the end of primary school,
already. In the 1980's, Hungarian researcher (4.1984) already spotted that girls were able
to perform better even in the field of abilities stlg preferred by boys (the international
results will be presented later).

Based on American data of the 1960's, researchere Bhown that women have
altogether better results in high school, evenh#yt filter out the effect of the family
background, abilities, skills and the choice of gamatory course for higher education
entrance exam. Girls also tend to have better ¢idned self-concept. They only lagged
behind in the field of mathematics resu(ilexander, McDill 1976)

Today, even the mathematics results of girls ateebé&éan those of boys, and in the
U.S. and other developed countries we find an divieetter high school performance of girls
according to GPA (Grade Point Average) indexesrkiRe et al. 2004, Clifton et al. 2008)
The 1991 and 2001 data of the OECD countries aieovghat the elementary and high
school performance of girls is better than that tbé boys. Other researchers have
demonstrated that, in the 1990’s, tests showedghtshale advantage (and the differences
hardly changed with the lapse of time (Hedges, Nlo®95)), but with respect to grades,
girls were already in the lead in the 1950’s an@QL® (Buchmann, DiPrete, McDaniel 2008).

One of the efficiency indexes is the ambition afdsing further in higher education.
In the U.S. in 1980 the rate of further study plavess similar in case of girls and boys;
however, in 1996 these rates were already diverdg% of girls and 49% of the boys
intended to undertake further education. In addjtigirls often start their further studies
directly after high school, and they are also mmeeseverant, and finish their tertiary level
studies at a higher rate. (Bae et al. 2000) Acogrtb the 2003 Hungarian results, girls were
also in the lead with a 64% of them intending tadgtfurther as opposed to the 58% rate of

! In classes where the number of churchgoers wal, sheastudents not going to church were morecifit. In
classes where this number was high, the churchgaenes more efficient. Presumably, this is the stating
effect of denominational schools on the efficienfghurchgoers. It is notable that the religiodatienship
resources of parents — churchgoing and the rekgiwaup of friends — did not affect student effiig, either on
individual or on group level.

2 The reason for the higher rate of men with exceyaii abilities can be that these tests were priynaniented
by men and for men. (Czeizel 1985)



boys. It is remarkable, though, that when not amirls would choose the option to retry
application process at a greater rate, while bogsildv attempt to choose some sort of
profession. Girls were also accepted in higher atioic at a greater rate, while many boys did
not even attempt to study further (the self-setecidf boys), or were not accepted. (Liskd
2003)

As we have already noted, girls today have bet@das on all school levels; therefore
their tertiary level efficiency is also greater Buann, DiPrete, McDaniel 2008). According
to certain Canadian data from 1997, there was aiffidrence for the advantage of girls in
tertiary level institutions in higher education foemance, but this difference was not
significant. Nevertheless, girls studying in higleelucation proved significantly better in the
fields of text comprehension, debating skills, atrdtegies for success. (Clifton et al. 2008)

1.3. Gender differences of competence areas

If we look at the competence areas, girls are leaa at reading- and text comprehension
according to the PISA 2000 test — both in Hungany im the OECD countries. A slight male
advantage can be detected in mathematics and ssigmat the difference is only significant
in half of the OECD countries, and it decreasesinme (Freeman 2004). Other data also
indicate significant gender difference in readitgit not in mathematics (Marks 2008).
Hungarian analyses show that girls are better ading and text comprehension, and that
there is no gender difference at mathematics (Horwé&drnyei 2003). According to recent
PISA studies, differences in performance on thield§i®f competence between girls and boys
are considerably smaller in Hungary than in otleemdries (Keller, Martonfi 2006).

American researchers encountered divergent resiuéarly reading abilities according
to social status. Among students with a disadvaaag background, girls had better reading
abilities, but gender differences disappeared atlestts having better social background.
(Entwisle et al. 2007) It is an interesting phenaoreto see that even according to Hungarian
data, the difference between the performance of laoyg girls decreases with the increase of
the qualification of parents (Véari et. al. 2000).

Based on data from 19 countries from the years 186# 1982, we can state that
gender differences decreased with the lapse of iimmeathematics test results and grades,
and the difference is smaller in those countriesmlyirls are represented in higher education
at a higher rate and their prospects for work atéeb There are countries where even girls
had better results in mathematics as early as 1BBand, Hungary, the French part of
Belgium and Taiwan). (Baker, Jones 1993)

Interestingly, results in mathematics do not diffier gender in the first years of
studies, and gender differences appear later ore @aal. 2000, Freeman 2004). The
background to the slightly weaker mathematical ggenbince of the girls in 1960’s and in
1970’'s may be that the attitude to mathematics eofidence in one’s mathematical
knowledge were different by gender. Women were iet&sested in mathematics and were
less confident in their mathematical knowledge.t¢@abis 1994) Therewith, according to
numerous psychological examinations, the backgrouodthe weaker mathematical
performance of girls can be found in gender stgpsEs, gender socialization, and not in
weaker abilities and biological features (Spented.€1999, Spelke 2005).

The mathematical results of our times hardly devfeam each other by gender ifi 6
and 12" grade, but girls are less interested in mathematicl therefore few girls choose to
study mathematics and sciences in higher educa#flany researchers suggest that careers on
these fields of interests have to be made moractte for girls, and it is not the problem in
the results that needs solving. (Liver et al. 2002)

The divergence in the choice of courses in highoslshis also important. In the
1980’s, less women chose advanced level mathematiosses in the U.S. Girls only



accomplished the minimum (in mathematics and se®nthat was necessary for entering
higher education. (Mickelson 1989) Nowadays, howeyels tend to choose mathematics
classes at the same rate, and the choice of cagrbesoming more similar at boys and girls
(horizontal segregation is decreasing) (BuchmanRyrdde, McDaniel 2008). Advanced level
mathematics courses are chosen by boys and gitlseatame rate, and the differences in
performance rather depend on attitudes than onchioéce of courses. (Bae et al. 2000,
Freeman 2004)

1.4. The possible causes of the greater high school efficiency of girls

Besides knowledge, the other important featurehosl is diligence, as opposed to creativity
or quick wit which is mainly characteristic of bogRostas, Fodorné 2003). Girls are more
diligent and tend to memorize more, while boysystid find correlations between knowledge
items. Considering all, we can observe that thdystnethods of girls are more efficient, and
that they are more successful in elementary anth Bichools. (Rostas, Fodorné 2003)
Hungarian students are on the top of the OECD cpuank with respect to rote learning.
Hungarian girls have a remarkable “cramming teaneligwhich is way above the OECD
average (Horvéath, Kérnyei 2003).

While there is hardly any gender difference in atiga abilities, the grades of boys
are worse, and their rate of absence is greatschool. Some think that the cause of this is
found in the differences between non-cognitive itddd. Boys are less capable of paying
attention in school, and find it harder to workaigroup. They are less helpful, and cannot go
along with homework and other school materialsfasiently as girls. This may also affect
the further study plans of boys in a bad way —tlgir worse school results. (Jacob 2002)
Boys have more problems with reading, and girld tienhave better social skills and behavior
in the class. Girls also relate to studying morsifpeely and most of their non-cognitive
abilities are better(Buchmann, DiPrete, McDaniel 2008) Besides thests tpke part in
extra-curricular activities (except for athletice)ore frequently (e.g. cultural activities,
working at the student self-government) (Bae e2@D0, Freeman 2004).

The greater self-discipline of the girls also leadshigher efficiency in school
(Duckworth, Seligman 2006)Another reason for higher efficiency may be thet fdmat
parents deal with their daughters (e.g. in the adsmathematical difficulties) during their
studies rather than with their sons (Muller 1998).

A further reason for the better school efficiend¢ygols may be their will to meet the
requirements, to be a good student, to accompligit parents and teachers expect them to do
(H. Sas 1984). This can originate from the diffgrigender role socialization. Men find it
important to acquire professional knowledigend other intrinsic rewards. They also have
better self-confidence, but girls aim to acquireigbappreciation and other external approval.
(Mickelson 1989)

It is an interesting question what correlation vea dind between the high rate of
female teachers and the better results of girlds @iould like to be like their female teacher;
this helps their assimilation in the school andrthdaptation to school life (Rostas, Fodorné
2003). Boys do not consider school life and theumegnents masculine enough, and rebel
against the educational system mediated by womesvemtheless, there are opposing
opinions, as well, saying that the female teaclags pnore attention to the male student, and
we can find the respect of the opposite sex. Relees also argue whether boys perform
better if the teacher is a man (Buchmann, DiPidtaniel 2008).

% To acquire professional knowledge, of course cativate boys to gain better school results, as,well the
secondary school system do not reward this aspirais much as girls’ ,good student” attitude.



The cause of higher female efficiency may be thet fhat girls tend to study with
greater pleasure — as opposed to boys. In secaud gf elementary school, boys feel that
they succeed more easily, think that they are keigtihan girls, tend to be more content and
like going to school. Fourth graders, however,righat discipline makes it easier to adapt to
school life and girls seem to be better at thisitbays. By this time, girls love going to
school and learning more than boys do, and alssidenthemselves more diligent (Rostas,
Fodorné 2003)

There is a question also, how the option for coatiacal or separate education affects
the efficiency of boys and girls. According to soresearchers, segregated training in higher
education is advantageous to girls. They reasoniththe 1960’s and 1970’s there was a
great number of famous women (physicians and relsees) graduating at female institutions
in the U.S.. However, the lack of the filteringsafcial background and selection is the fault of
this research, since these schools are predomynaitéinded by the daughters of high-status
parents, and female students in these instituttwasrather career-oriented. Thus, these two
factors could be the reason for their success Ilatéife. (Jacobs 1996) The statement that
coeducational schooling would be of positive effémt male student efficiency in high
schools and of negative effect for female effickeraid not gain verification, either.
Coeducational schooling did not affect Mathemadied English results either in a positive or
negative manner (male advantage in Mathematicdeandle advantage at English remained).
(Smith 1996)

Another cause of the higher female efficiency maythmat girls have greater cultural
activity. According to DiMaggio’s (1982) researthe cultural capital of girls is significantly
higher than that of boys (based on the measurenusets by DiMaggio). The author draws
our attention to the fact that cultural interestl gmactice are culturally expected from girls.
However, this is less characteristic of boys, meeepit may trigger negative sanctions from
their peers. Because of the career opportunities ahits inherent financial advantages
monopolized by men, girls find it more importantexcel on cultural-type markets. Further
reason for the higher cultural capital of girlstigt “women who wish to be recognized as
eligible partners for man from high status backgumay need cultural capital to a greater
extent than man who wish to achieve in the worldiofk” (DiMaggio 1982, 198).

Hungarian girls also display greater cultural iaggrthan boys do; girls tend to have
greater cultural consumption and read more (eslyeamre belles-lettres — for data see also
Fényes 2006, 20084) According to DiMaggio, abilities and the familyds@round on their
own have but little influence on school grades, tinat cultural capital of the students may
have a greater effect. Based on his results, tfextedf cultural capital on non-technical
subjects approximates that of the assessed ahilfiecording to Bourdieu (1973), students in
the school are rewarded based on their culturatatand since the girls’ cultural capital (but
not the parental cultural background) is signifibamigher (either in high school or during
the first years of higher education — see Fényasztai 2006, Fényes 2008a), this may be a
reason for their greater efficiency. It is alsoevedrthy that, according to DiMaggio’s (1982)
American finding from 1960, the results of fematedents with parents of higher education
were affected by cultural capital to a greater eix{eultural reproduction model is present
here). Meanwhile, this was true for the resultsn@fle students whose parents had lower
educational qualification (cultural mobility modsl present here). It is important to note that
DiMaggio examined the cultural resources of stuslamid neglected the resources of parents.

* Girls are in the lead in ,high culture” activitié®ading habits, theater, museum, art movie andero
attendance), but our results showed, that boysteseet more frequently, so it can be said thatitbys’
cultural activity differs from that of girls’, anitlis not necessarily inferior. DiMaggio’s resustispport, that in
the secondary school the cultural activities, pref by girls improve their school performance. tBa other
hand cultural activities, preferred by boys mayaege their better chances on the labor market.



His results show that the positive effect of thdtwral resources of students on school
efficiency will still prevail even after the filterg of the effect of individual abilities and
social background. Dumais (2002) also establighatsdultural capital has a positive traceable
effect on the grades of girls, while this effectweaker in the case of boys. Because of
traditional gender roles, girls tend to show greatdtural activity and their success in school
is more impelled by cultural capital.

2. Research methodology

Concerning the possible research methodology tangmagender differences in ICT
field, we suggest regression analysis, with a l#lpvhich we can examine our research
qguestion. For building such regression models (wluculd be done by SPSS data analysis
program), we have to define dependent and indepenaeiables, and than we can calculate
how the explanatory variables affect the dependanable. The dependent and independent
variables should be continuous or dummy varialbilesjinal variables could not be included
in the model. We need samples at least with 108@gtper country (because the standard
error should be minimal). The students have to t@sen randomly (who will fill in the
guestionnaire).

Before computing regression analysis we can ussstabulation method (concerning
nominal variables), compare means method (conagmrromtinuous variables), or correlation
analysis for examining gender differences, whidrauch easier to calculate than regression
model, but we can check only the relation of 2 oraBables, and not the effect of several
variables.

Concerning regression model, first we have to e@efow we measure school
efficiency in ICT field. This will be our first degmdent variable. We have to create a complex
measurement, not only based on grades in high EhodCT subjects, but we have to
measure the test results in this field, as well. 3&ie include further variables as participating
in student competition activities, in extracurreudctivities, private lessons, and study circles
in ICT field. The other group of variables could ‘lseft” measurements, like somebody like
to study ICT subjects, what kind of attitude hesbe possessing concerning ICT learning.
The complex variable of ICT achievement in schdamsed on variables, we have already
mentioned) could be created by principal compomaathod or factor analysis (by SPSS
program).

The second step after creating the dependent Vaiiralbegression models is to define
the explanatory variables. The first variable <ofirse - is gender (sex), but in sociological
perspective we have to control the effect of theiaddackground of students, as well. The
guestion is, is there any gender difference in [i&fformance, after controlling the social
background of students. Our previous results (imd4uy) show, that the social background
of boys is better in high schools (their social itigbis smaller), so the greater school
efficiency in ICT field of boys could be a resufttbeir better social background. We have to
test this hypothesis. So our further explanatoryiabdes are concerned with the social
background of students. It can be measured by taerral background of students (for
example possession of durable consumer goods dérstisi family during the studies, the
subjective material background variables for examfdtandard of living better than 10 years
before” or “possible financial problems”, the numbésiblings, which can affect the material
background as well). The second group of explagai@riables refer to the cultural
background of students (the education of parenéagored by the number of years completed
in education), reading habits of parents (whetherparents read, the number of their books is
above average), the cultural consumption (theateuseum, art movie and concert
attendance), or the objective cultural capital (possession of encyclopedias, dictionaries,
books in a foreign language, books an art, claseic&ic records, paintings per students and



their parents). The students’ place of residenceatso affect the efficiency. These variables
should be included in the model, and in the quesadae.

The contextual variables can also affect succed€Tnfield, for example the social
composition of class (the rate of parents withliettual profession, or the rate of boys in the
class). These effects could be measured with rewdil models, which are normally not
compatible with SPSS program.

The other dependent variable could be the furthieigher education - study plans in
ICT field. Here again we can measure gender difiees, after controlling the social
background. Hypothesis of these two models (wiffedint dependent variables) could be
that boys are in the lead in ICT performance amthéu study plans in ICT field, even if we
control their better social background in high siko

The occupation of parents could be also interestilg can examine the parental
background concerning what kind of profession tlaeepts have. An important question
could be whether is the profession is atypical bpdgr, or is the profession related to ICT
field or not. We suppose that gender atypical @sifen of mother or occupation of parents in
ICT field affects students’ ICT performance andeeaurchoices.

It is an interesting question, why the boys orgyithoose ICT field in vocational
schools and in their further (higher educationylgtplans. What kind of motivation can be in
the case of different genders? Why the girls chcosé further studies in a lower percentage,
than boys? Concerning this question we can ask, tvbystudent wanted to study in high
school (the motivations could be: he/she like siuglythe family or friends motivated
him/her, the prestige of the institution etc.). To#er question could be what kind of
motivations are existing concerning further — higba@ucation -studies in ICT field (better job
opportunities, better salaries in ICT field, betiegh school performance in mathematics and
ICT field, special interest in this field, familyadition, vocation, the friends choices etc.).
These motivations can be varied by gender, and ¢his affect career choices and
performance in ICT field.

We can ask in the questionnaire, as well if thelesttt worked during the studies, in
which field, and we can measure the attitude tokwore. what is relevant concerning the
work based on students’ opinion). These above bimsacan affect career choices and ICT
performance. We can ask questions about studegligiosity and the scale of values of
student, as well which can also affect school ifficy and career choices.

We can examine gender-role models in family, andestts’ attitudes to gender roles.
This could also affect success in ICT field, anteea choices. We can explore the students’
gender role attitudes by the agreement of such kihdentences: “domestic work is a
women’s task”, or “the father should be involved bringing up children” etc. Another
guestion could be what is more important in lif@nfly and private life, or the work and the
career. We can ask, as well if the student wahate children and if yes, how many. We can
ask other questions about gender stereotypes amat gbnder socialization of student, as
well.

Finally beside social background, motivations attduales of student, we can ask:
what is the student’s opinion about coeducationakeparate education, especially in the field
of ICT. We can ask further questions about the esitgl opinion about the feminization of
teacher profession.

3. Summary

Although there are still areas where girls areigadvantage, (even in education, e.g. due to
the horizontal and vertical segregation), we cartesthat there is an overall girl advantage in
education. As we could see, girls are in majonitysécondary and higher education, and in
former studies of ours (Fényes, Pusztai 2006, Fer3@08a) the male disadvantage



hypothesis was supported. This hypothesis suggdbegtdthe social mobility of boys is
smaller and their attempt on studying further imgyal high schools and in higher education
is based on their better material and cultural gemknd.

Besides the rates in education and the social gliliere is another area where girls
are in advantage, and it is school efficiency. ifdtf we studied the background of efficiency
examinations. We dealt with the role of factorseefiihg efficiency, the divergent efficiency
of boys and girls, the differences of competen@asrand finally with the possible reasons
for greater female efficiency in secondary levali@tion. We found — based on the special
literature - the reason for this in the succesthefstudying methods of girls, their better non-
cognitive abilities, their greater self-disciplingheir willingness to meet all demands
(acknowledgement of others is more important famh the greater pleasure they find in
studying and finally their greater cultural actyi(girls read more, and their cultural
consumption is bigger).

Concerning the research method of examining geddtsrences in ICT field we
suggested regression analysis. The dependent hartdbthe model could be student’s
performance in ICT field (we have to create a caxpheasurement), or the further higher
education study plans in ICT field. We can buildotweparate models. The explanatory
variables could be similar in the two models, besséx we can examine the effect of the
social background of students, family tradition @@ming jobs in ICT field, gender role
models in family, students’ gender role attitudestivations of studying in high school,
motivations of further studies, students’ religtgsithe scale of values of student and the
students’ attitude to work. Further questions -clhare to be included in the questionnaire,
and later to be examined - the students’ opiniavuagender stereotypes, the feminization of
teacher profession and about coeducational or atpaducation in ITC field.
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