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Introduction

The year 1989 contributed also to reforms in higher education studies. The most important changes in higher edutation area were the implementation of the Bologna Process, that means three levels system of education (bachelor, master and postgraduate) and founding of private schools on every level of educational system.

All these changes found explicit expression in new legislation about high schools Act number 131/2000 and in later appended version.

However, it is rather questionable how much real reform have been realised in public, administrative and private schools and whether the private schools contributed to real innovations and  higher quality of education on every level of education  (primary, secondary and higher level) with regard to  contemporary challenges.

At present science, technology and technique which influence every aspect of society and individuals life put demands on new competencies, skills and generally speaking new technological literacy which does not mean only the ability to use the newest technical achievements, but also the growing need for people to be more critically involved in the discourse surrounding technology. Gender in education on every level, including horizontal and vertical segregation of women which is illustrated later on the example of the job market is not taken into consideration in these reforms of the content of the education. 

Technical engineering field of study e.g. mechanical engineering, applied optics, informatics, building engineering, electrical engineering, etc. do not have enough applicants for studies and a representation of females in comparison of traditional fields is in those subjects markedly lower.

Towards proportion of female and male students in Slovak higher education system


Although women have in number of students on high school temperate primacy, e.g. in the 2004 they reached 55,7% from the overall number of students, their representaton is different from high school. For example, in medical sciences is the ratio of male and females equable. The data from The Institute of Education Informations and  Forecast  forms the basis for National report for publications “She figures Women and Science Statistics and Indicators 2006,2007” given the clear view of development of ancestral differentiate continue hereafter and the structure of students depends on the type and specialization of high school. The girls’ predominance in universities and technical fields of studies is dominant among males. In the 2004 graduated in high schools approximately 30.000 students, 16.000 women (55,7%) and 13.000 men (44.3%). The structure of graduates reproduces the structure of students depending on faculty specialization.  Women predominantly take traditional university studies – social sciences, humanities, medical sciences, economics; men, depending on specialization are represented equally.

Diagram 1: Graduates of Public High schools in Slovak republic according to specialization of faculties  ( to 31.Oct 2004)

	Type of faculty
	Total number of graduates
	Women
	Men
	Women

in %

	
	
	N
	%
	N
	%
	

	Universities
	13 893
	9 312
	57,3
	4 581
	35,5
	67,0

	Technical
	6 481
	1 978
	12,2
	4 503
	34,9
	30,5

	Economical
	6 651
	3 976
	24,5
	2 675
	20,6
	59,8

	Agricultural
	1 606
	706
	4,3
	900
	7,0
	44,0

	Arts
	538
	282
	1,7
	256
	2,0
	52,4

	Public HS summary
	29 169
	16 254
	100,0
	12 915
	100,0
	55,7


Source: The Institute of Education Informations and Forecast, 2005

The gender split begins at the postgraduate level. In spite of fact, that women representation at high school is higher than men and at the same equally participating in a number of graduates, at the postgraduate level the situation changes. The number of women on postgraduate studies was e.g. on 2004 15% lower than their number of high school studies. That was only 40,9%, so less then half of all postgraduates.
Graph 1: Proportion of women and men  regarding of individuals stages of study in %
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Source: The Institute of Education Informations and  Forecast, 2004
In the 2004 were on postgraduate level of studies 9 971 students, 4 078 girls and 5 893 women. The quota of women in universities came down 51 %, which is less then their quota for numbers studying (68,9 %), while their representation in number of graduates of high schools 67%.


 Respectively postgraduate studies are the gender structure slightly modified for women  – their quota in 2004 was 45,1 %.

Diagram 2: Graduates of postgraduate studies on public HS in SR according to faculties specialization  (31.10.2004)

	Type of faculty
	Total number of graduates

 
	Women
	Men
	Women

v %

	
	
	N
	%
	N
	%
	

	Universities
	466
	236
	63,4
	227
	49,4
	51,3

	Technical
	196
	61
	16,2
	135
	29,4
	31,1

	Economical
	97
	49
	13,0
	48
	10,5
	50,5

	Agricultural
	60
	22
	5,8
	38
	8,3
	36,7

	Art
	17
	6
	1,6
	11
	2,4
	35,3

	Public HS total
	836
	377
	100,0
	459
	100,0
	45,1


Source: The Institute of Education Informations and  Forecast, 2005

Women slightly exceed half of successful PhD in universities department studies (51,3 %). On the other hand, high schools manage 1/3 representative (31, 1% on technical studies, 36, 7% in the field of agricultural sciences)

 In accordance with the need for the rise in interest among both girls and boys for engineering studies and need for technology literacy and the need to examine this drop among women at different level of their education, the project Understanding and Providing a Developmental Approach to Technology  Education (UPDATE)
 has been launched.  

The Slovak team has been involved especially in tasks of Workpackage 5 to examine motivating factors and barriers which leds girls and boys to different kind of studies. Survey has been designed to analysis of data gained from standard questionnaire. The informations ( data) gained with quantitatives methods, above all with help of frequency analysis, has been complemented by qualitative informations based on focused group interviews and several case studies.
  The research has concentrated on investigation of motives and obstacles, which intervene in choosing the specialization of study with accent on students of IT and engineering studies. The questionnaire was distributed in autumn 2007 – at the faculty of Mathematics, Physics and Informatics at University of Comenius and at the Electrotechnical faculty of Slovak Technical University. The target groups were the students of  II. and V. year of studies. From original number of 200 students, it was planned half of girls and half of boys, but we have finally worked with sample 123 respondents. That was the result of low number of girls in these classes, which we analysed in question (52 girls, 71 boys). Research collection by studied field covered following subjects.

Research sample  by  field

	Field of study
	Total Numbers
	percents

	1 = Telecomunications
	31
	25,2

	2 = Physics engineerring
	2
	1,6

	3 = Microelectronics
	1
	0,8

	4 = Applied informatics
	5
	4,1

	5 = Computing/ Robotic
	1
	0,8

	6 = Industrial informatic
	2
	1,6

	7 = Electrical engineering
	5
	4,1

	8 = Economic and financial mathematics
	26
	21,1

	9 = Mathematics and management
	15
	12,2

	10 = Applied mathematics
	12
	9,8

	11 = Electronics
	7
	5,7

	12 = Automobile electronics
	16
	13,0

	Not given
	0
	-

	Total
	123
	100,0


The questionnaire represented these topics:

1. Gender awareness in Slovak society in general - gender stereotypes, gender roles, gender sensitive language etc.

2. Family: experience with technologies, techniques, supportment, traditions, what and who influenced on decision 

3. School: teachers by the type of sex, access to girls and boys, the contents of educational process and the type of lessons, educational courses, the stage of education, disicion by choosing the type of school

4. Free time: exhibitions with accent on techniques and technologies, free time activities 

5. Individual aspect: idea about future career, idea about implementation ,  technological literacy,  self- estimate, skills,  competences
- 

 Key findings based on questionnaire data analysis – interpretation stress upon barriers and motivating factors according each questionnaire dimension 

· Admission to university
No differences have been found between male and female students with regard to an access to university, except little difference in discontinuity of education after the secondary school graduation and the university attending. The presumption is that barriers of higher female representation in technical fields are not hidden in regulations of admission conditions

Choice of university
There is an assumption that one of the barriers for choices in technical and natural sciences for female students is a lack of support from the close relatives. This assumption could be right in Slovakia according to the almost 40% of interviewed female students of second and fifth class from the faculty of Electrical Engineering and Information Technology of Slovak University of Technology in Bratislava
 and Faculty of Mathematics, Physics and Informatics of Comenius University in Bratislava 
. They declared that someone from their close relatives had tried to dissuade them from the studies. Only 17% of the boys declared the same. Moreover, the close relatives used different types of arguments to dissuade girls than boys. The arguments of difficulty of the studies and problems with practical implementation were the same for the both sexes. The argument that the given scientific fields are only for men was peculiar for the female group. One from ten girls was confronted with these types of argument, e.g.: „women attend the school only until they get married“, or   unpopularity of the chosen subject, an absence of a graduation, a low carrier possibilities, an exception within a family (nobody has this kind of education), etc.  Not only girls experience a lack of support from close relatives but also they meet with dissuading more often than boys do.  The arguments are predominantly based on traditional stereotypes: technical disciplines are only for men and the approach of the girls is motivated just by the higher chance to get married in a male collective. This could be where one of the important barriers lies: the barrier, which acts against the wider admission of women to the given „traditionally male“ science fields. The pressure of the close relatives could have broken many girls during the time of the decision making and resign in spite of skills and interests in the „hard“ field. The loss is not only on the side of the „resigned girls“(restrained self-realization) but also on the side of the given scientific discipline. University could have lost the best students and consequently the whole society lost potential as well). 
Maybe this could be the area of necessary activities for the „higher representation of women in technics“: spreading edifying activities aimed against the dissuasion of girls from technical studies, supporting girls with technical potential and interests to „go for it“ and  to counteract the un-support and changing the gender-stereotypical visions of the world
· Attended studies vs. desired studies
The data implies that the boys and the girls are almost equally discontented with their current discipline of studies - juxtaposition with secondary school leavers visions or desires declared the difference of circa 60% in both groups. The boy’s ideal of studies was significantly closer to the current one than the ideal of girls. The girls declared higher degree of desire to study non-technical discipline. It means that relatively many girls studying technical or related disciplines had no concrete vision of their studies (they had universal orientation) or their ideal visions were connected with non-technical disciplines. Their current studies were “ attempt to take the line of least resistance” or a compromise. While the boys from the group “off the past ideals” have been exchanged the technical disciplines, the girls with the same definition belonged to category “since I don’t care, it can be this type of studies as well”; or the actual studies on the chosen faculties meant a resignation on the studies ideal or personal failure related to the ideal, eventually a conformity to circumstances. 
· Previous education – favoured profile subject and achieved result
The girls were not lagging behind the boys in the fondness for the primary subjects as mathematics, physics and informatics, which are profile subject for the observed university studies. Moreover, the girls were inclined toward mathematics more than boys. Natural science and social science subjects appeared more popular for the girls as well. Foreign-language subjects were popular for the both sexes in the same degree but the girls rated Slovak language subject more positively. Overall, a structure of girl’s interests related to the subjects on the both preparatory educational degrees could be evaluated as more varied – they declared wider pattern of favoured subjects. Profile subjects were favoured in the same degree in the both groups, actually more among girls.  
Accomplishments of girls in the primary profile subjects for the observed university studies rendered by the school grades were the same or higher than accomplishments of boys were during the primary and secondary school.  The girls who were then studying in the second and the fifth class of the investigated faculties had not only favoured the observed subjects but also achieved good results. There is no difference of female and male students in the area of ability. They were entering the universities we examined with the same or better relationship to the essential subjects and the same or better results. According to the official assessment undertaken by the educationists of the relevant subjects, the male and the female students are the same in skills, and women often even more. Our research sample has consisted of male and female students of technics and informatics. It would be interesting to know how many female secondary school students with good results and interests in mathematics or physics do not continue in the technical or natural science studies and why. One of our next research projects could be focused on this problem. The given problem has been the concern of this project only partially, during some of our focus groups or individual interviews.  
The girls make the choice for the technology/engineering/computing studies only when they have undeniable, even exceptional relation to the profile subjects and excellent results. The higher degree of students with „normal“ relation to the subjects has been within the group of boys. The boy with „normal“ relation to the profile subject has not been lost for the technical studies but the girls have been.  A question is urging: How to gain girls with the „normal“ relation to the profile subject for the technics?
· Previous education – type of attended secondary school
Girls enter the technology/engineering/computing studies mostly from the comprehensive school, secondary schools of other type (industrial schools or schools with other direction) prepare minimum of girls for this type of university studies. A structure of boys is more various from the point of view of finished secondary school. There are graduates of industrial and other schools. Why so few girls attend polytechnic schools? The reason could be in resignation of girls on the technical schools, influence of stereotypes excluding girls from these schools, a lack of focus on the education of girls who attend these schools or lack of quality of natural science education on the schools with high prevalence of girls.   
· Previous education – teachers and methods of education
The educationist and method of education of mathematics, physics or informatics is one of the significant agents, which can support or discourage girls from the decision to study a technical discipline. Girl’s interests in natural science or technical subjects could be supported by a positive example of female teacher of mathematics or physics and contribute to their decision to develop this interest by studies on university. Teacher’s wrong approach to girls or boring demotivating methods of natural science subjects education can effect in dissuasive way. 
The data confirmed feminisation of mathematics on primary and secondary schools but also that boys and girls have a rich experience with „woman and mathematics“ image; it is not rare for them. Although the retrospective image of sexual structure of computer training classes educationists is considerably different, a relation „woman and computer“ was not rare for the students of the two studied faculties during their educational process. An image „woman and physics“ was for the students rather frequent as well. Male and female students had a rich experience with female teachers of natural science subjects during the pre-university education. The image of women in this area was well known for them, they had a plenty of female role models during a primary and a secondary school.  The barrier of higher representation of women in studies of technical disciplines in Slovakia does not lie in the lack of female role models. The date declared absolute domination of positive rating of educational methods of mathematics on the lower degrees of education.  The observed boys and the girls rated the performance of their secondary school teacher approximately alike – as independent on the educationist’s sex.  The computer training classes were strongly criticized by the current male and female students of selected two faculties. Training of this subject has apparent absences on the both degrees of education. Neither in the computer, training classes has been declared connection between rating of respondents and sex of educationists. The physics case was different: girls regarded methods of physics training generally worse; there was difference according to neither the attended semester nor the membership to a faculty.  The method of the physics training was apparently encumbering for the girls. It can be one of signs of the gender barrier. 
The onward feminisation of education area underwrites the fact that it is very hard to put the absence of women – authorities in natural science disciplines during the preparative degrees of education - in the category of barriers of higher representation of women in the field of information technology and technics in Slovakia. Nowadays, primary schools and many secondary schools are full of quality female role models preparing students for technical university studies. 
The research data declare kind of barriers in the method of physics training on primary and secondary schools. Large group of girls criticized many aspects of the physics training. The boys had significantly more positive opinion on the physics training during the pre-university education. Whereas the reason of the worse rating on the primary school could be an educational method more accessible to boys, at the secondary schools could be added differences in physics education on account of an educational method according to a type of school (more elaborated approach within technical schools which are prevailingly attended by boys in comparison to comprehensive schools where female students of technical faculties mostly come from) 
Two levels of reflection are arising: how to support access of girls to the industrial schools and how to make physics training more interesting and satisfying for them. The research has identified quite large insufficiencies at the educational method of computer training, which has to be made more attractive for both sexes in Slovakia.  
· Previous education – interests 
Many primary and secondary schools in Slovakia offer, except the standard education, non-standard forms of education, which are at the same time proper way of spending a spare time. In this category belong so-called optional courses and study groups of different type. This research has been focused only on those who are related to the technics or natural science subjects. The data showed that accessibility of these lessons for girls in secondary schools was increased while the attendance remained at the same level as on primary schools, the data on boys declared increased accessibility and attendance as well.  In the case of girls, it seems that the study groups of technical and natural science orientation are not attractive on secondary schools anymore or there exists other exclusive influence. Theoretically, it could be a wrong approach of the study group supervisors to girls or the girls are not satisfied with a method of work within these activities, which leads to their resignation on the participation after all.  It could be a pressure of peer groups or majority: they are ashamed to attend a study group where they are in a position of minority and boys constitute majority, they are afraid of loosing understanding in networks of girls, exclusion as „square heads“ and etc.. It could be the sign of the „pressure on choice“ about the secondary school as well, when the more girls with more universal orientation (interest in or fondness of different or all subjects) question their future professional orientation. They could disclose other type of self-realization needs except the intellectual/rational/logical that they had not noticed in the technics, so they focus on other type of study groups or activities (see interests in spare time and opinions on technics). 
· Early socialization – access to household technology
The data indicates different experiences with extra-curricular activities of technical orientation in male and female students we observed, but the differences were not very large.  In the first group of activities ranked under the category „children and technics within family“, the girls declared more access to use of household technical devices, the boys to repairs within household. Anyway, the both sub-samples show that participation in family was enabled to circa 70% of participants.  Most of the  boys and the girls had enabled use of technical devices, as well as „helping“ the family with repairs within household.
The research data has not confirmed situation of disadvantage for girls in the aspect of an access to a computer within household. On one side the girls had possibility of autonomous work with computer since early age (up to 7 years) to wider extent than boys, but on the other hand, they outweight the group with free access to computer also since the secondary school age (age of 16 and more). Whereas the girls had better attendance in the age of early school, they lost the advantage in the age of transfer from the first school to the second school. Neither an average age of the sub-samples of boys and girls is different from this point of view: the boys reached the age of 11,15 and the girls reached 11,30 years. The given differences do not indicate more restraints of access of girls to the autonomous work with computer within the family, at least not in the studied group. 
· Early socialization – spare time activities with technical character
The strongest difference between selected spare time activities with technical character (exhibitions, technical museums, workshops, summer camps, modelling study groups) was found in the attendance of technical exhibitions. The boys had a richer experience than girls had. The research was not directed to the reasons of these findings – whether the reason was general lower interest of girls in this  kind of activities, or it was a gender selection made by parents (they did not think about taking girls to this kind of action), eventually different forms of insufficient access to the activities for girls (fear of male collective, selective information about the activities of technical character directed only to boys,  dissuading from the participation by peers, parents or teachers, etc.. Anyway, we can observe that: since the gender difference was found even in the group of boys and girls who had chosen technics or IT as their university studies, we can assume that the difference in the entire young population will be much higher. One of the barriers in decision making of girls for studying technical discipline could lie also here – low attendance of activities with technical character during young age. 
One way of reducing resignation of girls on technics could be in increase of attraction of spare time activities with technical character for girls during their childhood and early youth.
· Early socialization – performance competition. In  Slovakia  so called Olympics in profile subjects
The girls had predominance over the last group of activities – representation at mathematical and natural science competitions.  There have been multiple female participators at mathematical competitions more often than within the sub-sample of boys. There is often emerging thesis or experience in expressions of women successful in fields atypical for women: “…we have to work much more and be better in the field then men do to reach the same status.” It seems as if the analysis of pre-university education would imply that the similar rule holds in the two of studied „technical“ faculties. There have been accepted girls who favoured mathematics more than accepted boys did on the two studied faculties, in average, they achieved better results in previous education and they participated at the performance competitions more often then boys. 
A question is emerging: do girls have to be better than boys do to be accepted for the studies or do the girls with standard results and representation in profile subjects get lost somewhere? If so, where? 
· Spare time activities - presence
Almost a third of the sample had mentioned working with a computer as one of their favourite spare time activities which puts the working with a computer on the third place in activity chart. This holds for the both sample groups – the boys and the girls.  There are quite large differences between the male and the female groups with respect to the favourite spare time activities. Only working with computer and cultural undertakings are equally popular for both sexes, other activities are not equally popular.
The structure of favourite spare time activities is more varied among the girls than among the boys. In a mass scale are interests of boys are oriented on 4-5 activities (resting time and meeting with friends including), interests of girls are more diverse and various.  The observed scale of interests confirms a more universal orientation of girls. In spite of the fact that the sample composes of female students of technics and informatics, they spend their spare time by reading books, nature tourism, dancing or travelling. Quite large group of girls considers studies as one of their favourite activity which means that their studies are their hobby as well (very rare in group of boys). Although the girls consider their studies as favour activity much more than boys do, their desire for self-realization off the discipline is stronger as well.
· University studies – approach of teachers  and colleagues
The data declared a different experience of female and male students with behaviour and approach of educationists and colleagues from the studied faculties. Male and female respondents had met with amazement about the presence of girls in the field. Both groups consented in the opinion that the girls are more often objects of ironic remarks, although it was not as distinct as the expression of amazement about the presence of girls in the field. Studied female students experienced many more situations with ironic remarks addressed at them (more then half of the girls), the opposite – ironic remarks addressed at boys – experienced circa one tenth of them. The situation when girls are a target of irony is also well known for the male students but the other gender alternative difference is not so strong.   
The data collected from male and female students of second and fifth class from the selected two faculties of technical orientation declared a few facts. The environment is full of experience of gender stereotypical behaviour but both sexes are confronted with different type of stereotypes. Girls are confronted with situations of immediate transfer of gender prejudice and stereotypes (amazement about their presence in the field, ironic or negative remarks in other way) significantly more often then boys during the university studies. The both groups are confronted with situations of different approach according to sex (worse behaviour, indulgent approach). Indulgent approach to one of the sexes can negatively affect both privileged and penalized. The privileged can feel decrease of authority and authenticity, resignation on expertise or displacement to usage of secondary sex characteristics. Those who experience privileging of „the others“ can a long-term incidence of the situation lead to weakening of meaningfulness of self-grow work, feelings of injustice but also strengthening of stereotypes to „the others“. Observed wide incidence of negative situations indirectly confirmed „active“ presence of gender stereotypes of different characters – about the inadequacy of women in technics, about their weaker skills which need indulgence etc.. 
Although prejudice and stereotypes does not have to look like „hard“ declaration and can be presented in humorous way, the fact that the female and male students are confronted with them can lead to negative impacts – it can by a resignation on a technical carrier in the case of girls. Thus we have to look for the methods of their „de-activation“ in this environment.  
· University studies – incidence of gender stereotypical opinions
The girls met with the opinion about inadequacy of women in the given field of studies more then boys did; the frequency of this experience was prevailingly rated as rare. Response to the second observed opinion - that „...building a carrier in a technical area is rather for men and women should rather take care of family“ - brought us to the wider experience. Only one quarter of the sample has never met with this opinion, the three quarters already have. Female students declared more experience with this kind of stereotypical opinion again. 
The collected empirical data implied quite wide presence of prejudice and stereotypes against women in technical university studies environment. Majority of studied male and female students have met with some kind of opinion about inadequacy of women in technics or with declaration that carrier in technics should build rather men and women should take care of their traditional mission – household and family. The data declared that for the studied young people are these experiences well known and that girls meet the opinions in higher degree than boys do. 
· University studies – internalized prejudice and stereotypes
Male and female students of technical faculties of selected two Slovak universities identified themselves mostly with statement about worse practical implication on a labour market of women with technical education than men with the same kind of education. The students positively identified with a statement about stronger identification of men with their carrier in technical disciplines as well, but not so strongly. The third and fourth place belongs, according to the declared degree of consent, to statements displacing reasons of lower representation of women in technics to free choice of women. The studied male and female students of selected technical faculties declared a lower degree of consent with statements about lower intellectual skills of women for technical disciplines. 
There have been declared quite large difference between rating of boys and girls. Indicators showed the sharpest gender difference at the statement: „Women prefer taking care of family instead of a carrier in a research.“ The statement gained twice more positive answers from women then men. Proportion of positive answers was almost twice higher in the sub-sample of girls also at the statement:  „Women have usually less ambition to become research and innovation workers“. The third statement that gained the higher consent from studied girls, although not so strong as previous two, was: „Men are usually more identified with their carrier in technic area than women are“. 
Analysis of gender differences has showed that the boys agreed more with statements, which displaced the explanation of low representation of women in technical disciplines to the sphere of deficient skills of women and the sphere of free choice of women. The girls consented more with different ambitions of men and women for carrier and with women’s desire for self-realization in family.  Whereas the opinions of studied female students inclined more to real-life explanations, the opinions of male students inclined more to stereotypes about lower skills of women for technical area.
· University studies – rating equal opportunities for women and men
Overall, the studied male and female students of selected two technical faculties have feeling of equal chances at the single activities related to the university studies. They saw a certain difference disadvantaging girls in a selection for the study stays, possibilities of scientific work, in participation on projects and membership in academic bodies. Although there appeared certain degree of belief about inequality based on sex (advantage for men) in these four situations, it had not wide representation. Probably we cannot seek for reasons of women’s resignation in technical carrier (they finish university studies but they do not work in the field) in mass belief of female and male students about unequal opportunities for women in Slovakia during the studies. 
Majority of the studied sample had the opinion that demands of studies are neutral from the aspect of sex differences. Opinions on demands of studies and their adequacy for men and women were different according to sex, faculty and attended class. The opinion that „some demands are harder to accomplish for women“ declared mostly the studied girls. The students of Faculty of Electrical Engineering and Information Technology of Slovak University of Technology in Bratislava showed the opinion more often, and according to the duration of studies, the students in the second class showed it mostly. Although it is not predominant opinion, there has been identified certain group of girls who consider the educational methods of university studies and demands of studies adjusted primary for men and thus harder to accomplish for women. 
Demands of studies can, at least for this group, present barrier for full realization in technical studies and later in practical implementation. 
· Opinions with regard to gender equality
According to the average rate of the whole sample, the most significant influence of low representation of women in technical sciences was attributed to effects of maternity. The large part of studied male and female students considered the time which women invest into care of children as the determining period when men get ahead of women in the field. This opinion is fully in accordance with Slovak life and institutions, because taking care of children and family still belongs to primary role of women, and according to the majority sample, parenting is reduced to maternity. Maternal duties can represent one of the significant barriers in Slovakia, which can lead to the retardation of women in the field and weakening of their expertise, moreover  - if it is not combined with supportive arrangements from the employer. One of the other reasons of under-representation of women in technics is also related to the household duties of women. It was the care of family, which is a barrier to the women’s fully-fledged dedication to the professional carrier that was attributed by the studied male and female students as with second strongest influence. According to the opinion of the students on the two technical faculties the main barrier of higher representation of women in technical sciences are their family duties. 
The group of employment agents, which can represent barrier of higher representation of women in technics as well, was ranked behind the reasons from the household and family sphere: style of work in technical disciplines, which can be more adequate for men, and weak support and appreciation of women in the field of technics. Hence, not only prevailing models in care of the family but also prevailing models of employment in technical field were identified as barriers of lower representation of women in technics. The opinions of boys and girls on the reasons of deficient representation of women in technics were consonant in some areas, in the others were significantly different.  The sharpest differences have displayed at the agents related to the household sphere.
· Opinions – models of female technicians and scientists
Overall, we can rate the level of knowing an important female as inadequate. The studied male and female students did not know any important female scientist or inventor except M. Curie-Sklodowska. 
Representation of important women and their integration into the standard education could help breaking the barrier and overcome indifference of girls in technics and natural science. It could have a motivational effect.  
The studied female and male students stated it themselves when they identified deficiency of female models in this sphere within the reasons of a low representation of women in technical sciences. 40 % of studied female student and 35 % of male students expressed the opinion that low representation of women in technical disciplines can be induced by absence of positive role models of women who have asserted themselves and reached significant achievements. 
· Opinions – necessity of focus on gender equality
More then a half of the girls and a quarter of the boys studying on the two selected faculties of Slovak universities believe in necessity of higher focus on issue of equal opportunities of women and men in technics. 
Motivating factors

· Choice of university:
Empirical data implies that boys would put more emphasis on a financial aspect of future practical implementation in the process of choice of university studies and girls on a content of studies (technical subjects educated within given studies). The expected perspectives of discipline and vision of interesting carrier after the university graduation as well as influence of significant others on the choice of studies has the same motivational strength  - they were declared by the same portion of boys and girls (16 %).
A certain influence on the decision making of young people about university studies had only their parents. Influence of fathers was a little stronger than influence of mothers and both parents appeared more in the answers of boys. Therefore, the parents had urged boys more than they had urged girls into the studies of technics or informatics. According to this survey, the influence of teachers and school counsellors was very low. It seems as if only close relatives would enter the process of decision-making about university in Slovakia. 
· Comparison of motivation for secondary school and university
Empirical data imply that into the process of decision-making about university enter very various agents and their strength differs according to the single grade of studies. The desires and parental recommendations have very strong influence in the time of primary school leaving when the decision about type of secondary school has to be made. Very significant agent influencing the choice of secondary school can be accessibility of school in the place of residence (because of economical or other reasons). The influence of parents and availability of school in the process of decision making of young people about university studies decrease after secondary school graduation, and visions about a future carrier and a content of studies enter more into the process of decision making. Identification of areas where it is possible to affect in direction of empowerment of women’s entrance into the technical disciplines, which is the basic goal of the research, makes the next facts important: 
Since the parents significantly influence decisions of boys and girls in the time of primary school leaving, there should be enforced their awareness of perspectives and adequacy of technics for girls, so they would support girls in the case of girl’s interest in these subjects and disciplines and not dissuade them. Many of the female technical talents can get lost at the transfer from primary to secondary school. One of the reasons can be no available school of technical type in a place of residence. Parents are not content with letting young people of this age go far from home or they cannot afford expenses related to an accommodation near the school.
Decision taking is more independent and visions of future employment enter the process more intensively. Many female technical talents can be lost at this moment just for the lack of information about the content and subjects of studies as well as about possibilities and conditions of future practical implementation. Myths and stereotypes about inadequacy of women for different disciplines can play a significant negative role as well.
In this situation increased and more comprehensive information from universities with technical orientation about content of their studies, increased visibility of women among educationists at university could help, as well as wider representation of successful carriers of women in various disciplines should be prepared by universities.  

Case study


From these realised case studies, we are choosing one case, mother and daughter, who both reached an education in IT area and they perform high working positions.

Following two dialogues are the parts of case study, which contains the discussion with women and men actors in science, with an intention focused on development and continuity of gender aspect in their professional and private life. 

The choosing of these two respondents was determined not only by responsible skilled characteristics and a career in technical sciences, but also by the fact that it is a mother (technical cybernetic and managing of research) and daughter  (automation in automobil industry).

We would like to remind the reader that the interview with Mrs Elena Gramatova is the second interview for gender agenda needs. The first one was realised in 2002 in scope of project “Women in sciences”(2002/2003) iniciated by European Commission, 
 In discussions with both respondents we were concentrated on dimension of motivation, barriers and family backround of women in relation to technical siences and to their proffesional career. 
Elena  Gramatová, the date of interview  12/12/ 2007

She has graduated on Faculty of Natural Sciences University of Comenius Bratislava. In fact whole professional career (from 1971) she took a job on Technical Cybernetics Institute SAS and she worked on reasonable research projects on computing architecture and microelectronics, which were n this period  so called state programme. In 1984 she finished the Ph.D. programme on „technical cybernetics“ and she was asked by the director of her Institute to establish and manage the Department of microelectronic diagnostics and testing. 

She has 3 children, so her studies were suspended three times when she took her maternity leave. Since 1989 she has taught at the Slovak Technical University.

  Since 1992 she has been working on international projects which brought her a lot of new experience, knowledge, invitations to and membership in international conference program committees. During 2005- 2009  she was the member of presidium  of the Slovak Academy of Sciences. 

Mrs, Gramatová, our discussion today is interesting also because it is a “repetition”. We discussed the gender theme before, five years ago, for a different project. Also at that time we discussed the situation of women in science, their opportunities and obstacles and possibilities of balancing the  professional and family lifes. You have been working at that time on some of technical institutes of SAS and to tell it simply, you actually did not have any ambitions to “manage science” on higher level… What kind of circumstances led to your career which today  is in  “science management”?

 I reached it on basis of supplementary votes. The first chamber of scientific assembly that means the people who are working in the area of technical sciences and natural sciences had asked me to change my decision and try to candidate for a member of Board. And why I did it? Perhaps I was persuated that there was the need of trying it. I have never changed my job and I had a feeling that I have to try something else. The reason was also, that some people from our department were coming to ask me to candidate. And the second reason was that my colleague, who was working with me in the department promised that she would undertake the department, and my family agreed that they help me in private to arrange all to make it possible for me to do it for four years.

 What kind of specification area is in your responsibility in this position?

 I was choosing the informatics, because I came from the Institute of Informatics, I am cooperating first of all with Computing Centre concerning information technology. The second thing what I wanted was to facilitate some communication between Institutes, between members of Board and informatics. The area of international projects was added. Since I was participated before in few international projects the chairman suggested to me the membership, the position of Slovak Academy of Sciencies  deputy secretary  that means that I am in department with a purpose of  international cooperation. The third agenda is the equal chances for men and women in SAS. I established the Commission for equal chances and I am beginning to take care also for this problematic.

Gender equality is concretely content of your duties. Five years ago you had on this agenda the very realistic opinion and we also discussed about your private, family life and about the coordination of these lifes, etc. Today, we will also talk about glass ceiling. What do you say today that there are still only a few women in managing structures of science, in higher positions / posts that you are representing ? Do you think, that in the period 2 and a half year could we speak about improvement? Do you think that this theme or agenda developed in area of science?

 I think that was developed. In every decision, when evaluating, or honouring, everytime we can find a woman. The Board of the SAS understands the utmost importance of this. It is not my merit, it is done by mainstreaming in Europe. I do not know the exact numbers, but I have perceived that lately it is more than in the past that a lot of candidates for Institute’s directors are women. Also in the second and third department. We are at the beginning, but it is still stagnating.

But at the second department was it not common five years ago, so that means that the change begins direct at the area of technical sciences or natural sciences?

We can see the changes there, women are more active….

Is it not the reason or experience with participation in international projects connected with request of gender balance of teams etc.?

 I do not think it. It could be done by the fact, that more women  are working at the area of natural, medical or chemical science or engineering I am not sure  whether  it is generation change, but there are for sure women about fifty, who  received  the highest scientific degree  (DrSc) or  hold position as  head of an institute.

The third department is prefeminated, some institutes have more women representation, but since we are focusing on engeenering and IT, the first one is more interesting for us. By the way, you are also „came“ from institute like this. Do you see some „gender change“ in the last five years? 

I do not know…. It is emerged some postgraduates, but I do not have an information, whether that it is more now than in last two or three years.

The more frequented theme in last years is the not the same recompense. Due to this reason, it is very difficult to find the open discrimination. But there is some other, less frequented or evident area. Before this interview, we discussed informally about recompensation. Do you think that the noticeable smaller percent of award women testifies to some gender stereotype?

I think it is not a stereotype. When we obtained these diagrams and saw the noticeable smaller number of award women, we asked ourselves why, for example how many postgraduates we have and after PhD, it is only a small number of senior lecturers etc…. It could be that women do not finish the PhD due to maternity duties, they leave for maternity leaves and they take care of family, the second thing is that we award older persons and women were going to retirement at the age 54-55 years and nobody mentioned them anymore, if the number of candidates is sufficient. Nobody mentioned why there are no woman there. Since we have this Commission, we always think about it. Have we some women there, why we do not have them, we have these or these…. Therefore, I could say, that during these last two years the consciousness about women has increased. 

So, you watch the minimum gender of representation.

Exactly, minimum by noticing and reminding. We have the proportion of science employees men and women 2:1. The number of men is twice the number of women, so we can not wait that the half of awarenes will be women, but it is appr. 25%, what is really too small number.

You have mentioned the problem of “unappreciated” women / older science employees. Lot of tem are retiring sooner. From your point of view / is it true? As we know, men can stay in their professional career until later age, in full time job. Is it possible that there are no women of pensionable age, more less for the reason of earlier retirenment?

I think that is true. To my mind and based on my own experience  and feeling is that we do “send” women on pension and men not, because of “overemployment”. The reason is, that women leaving by themselves decisions. The claims on taking care of grandchildren and similar things I see in our institute. By chance, in our institute one woman is going to retire and I asked her if she would like to stay, but she got an offer from her daughter to take care of her child and she does not know what to do.  So it is very difficult to say. 

When we compare “older” women and postgraduates or young women with ambitions to stay in SAS, do you think that their interest is bigger, especially for technical disciplines? If you have a chance to compare it with situation five years ago, how do you see it?

I think that is the same situation. If we have an entrance examinations on posgraduation studies, it could be that from ten applicants two are women, one technician an one from second or third department.. 

On what kind of problem will the Comission focus in short future, what kind of systematic plan do you expect? 

We have in programme three basic things: to make statistics about women representation  in mamaging positions, postgraduated and we did it, so we want to publish it. The second programme is the child angle, to help young families when they come to institute and the third one is continuous engagement to similar projects and activities in the whole SR. I am considering the project, which could „make visible“ women and I am thinking about some column in SAS News, or SAS web side when we could present the women’s opinions. But I did not activated it yet. 

Is it some „pressure“ on you? Do the women or men come to ask you questions within the framework of gender agenda? 

No, we communicate only with members of Comission, they presentated and arranged everything on national and European level and I am concentrating first on the internal situation in SAS. 

Is there in Commission representation also for men?

Yes, we have three men there. We have two or three meetings in year, not lot of programme to discuss, but they are coming and they are supporting us so much.  

And now I would like to ask you something very personal, because you are doing now something very gender specific. Did you change or modificate your personal point of view on the need of this agenda because of effect of these activities?

I think, yes. I feel the requirement for this agenda.  When we made the interview five years ago, I was declarring that I do not have this requirement or need. I have to say, that my point of view has changed.

 Do you think that the work of the Commission or similar structures – long-termed and more expansive could contribute to bigger representation of women in technical departments? 

Perhaps yes, but I say maybe… It could be the one of the possibilities. Information science so absorb myself, that this was for me only minor, but I now think that it is neccessary to take care of it, for young generation as for old aged as well.  I can say for myself, that by using an expressions everytime I am taking care how do I say it. It is necessary to make bigger further education. 

Thank you for an interview.

Veronika  Gramatová, the date of interview  4 /12/ 2007

Miss Veronika, you in our small sample as a young woman represent some possible generation bariers and motivations in gender innovative proffession, branch. Could you introduce yourself personal and proffesional? What do you do concretely, where do you work in these days and how do you get to your momentary position? What did you study? 

I finished the French Gymnasium in Bratislava and then I started to study on Faculty of Electrotechnic, the subject automatization, in period of three years I got to automatization during finishing my graduation work I made a praxis /thanks to my mother/in SAS, appr. 6 hours daily.  

I finished my studies in January 2004 and in that time I had informations about a big french company coming to Slovakia. It has attracted me partly because it was a french company and partly because it was in the automobile industry. I got there by accident. I simply went to perssonal agency, I told them that I want to work there and that I will stay there until they make an interview with me. Basically, they engaged me immediately. 

So you are working on typical technical position, is it the personal or other sphere?

Of course, it is technical position.

We admit intentionally also your mother career. In period when I was making the first interview with her /2002/ you have studied in high school technical- engineering department. Do you think that mothers influence or influence of your family decided about your choosing the “men” faculty?

 I do not know, if it was like this. Partly I was influenced…my father is also electrical engineer, so both my parents have the same orientation and they worked together for a while. They discussed their work at home very often, but I choose it rather for that reason, that I do not know this, I do not understand it, so why not? 

You have started your studies at the end of 90 ties. In that period was there at your faculty this typical unequal representation of women? 

I think that at that time it was bettr then before, that means thare were more girls there, but it is not enough at all. Concretely we were six girls from eighty students and that we could say is not enough.

What do you think about this, was it this “unbalanced” situation well? Was it for study, concretely specialization disadvantage?
These women introduce something fresh. Finally I had one or two classmates, which were more clever than any boy who studied there. My opininion is that it not only men ´s branch! 

Where is the reason or obstacle to more expressive number of girls on these studies? In your case the barrier was not in family, exactly. So where is that barrier in your opinion for other talented girls?  Is it apprehension to apply for these studies?

You are right, it could be fear. For example, in our grammar schools, we had only little chance to learn something about technical orientations, it is an unknown area and if you know anything about it, it is difficult. Many people think about this area only that it is only “men´s world” 

How was your experience from secondary school / concretely in the French Lyceum? Do you think that the motivation was the same for technical disciplines for both genders, or was there some barrier for girls?

It have no bad experience, because our school was orientated on technical studies, the big emphasis was given on mathematics, physics, biology, chemistry. That was half and half / some of us gone to study medicine, psychology, or law. I have one classmate who has graduated in the Faculty of mathematics, physics and information science. Therefore, I do not feel that we were blocked.

What is your opinion on gender problem, completely? Are there in our society  equal opportunities for men and women?
I see some inconvenience in older generation; because there are some people who think that women had no place in, higher positions and I have met with this opinion also in high school. I would like to mention that women in high positions are refreshing. They have different kind of view, I do not say that better, or worse / simply different. Sometimes we find the right solution just for the reason that we have two different kinds of view – masculine and feminine.

You have suggested some negative gender experience from school, was it the reaction of pedagogues?

 We had some older pedagogues with very odd reactions that indicated  that this type of school is not for women. 

Was it evident for example in examinations?

It was not noticable…. but when I had some problem they usually commented it like …” I am not surprised, a girl“… 

Do you think that one of the possibility of “humanising” and make these disciplines more attractive requires a different approach of pedagogues?

 It depends on the personality. I have experienced before that as a woman, I communicate with other people more simply and in my job, it is an advantage. If I were a man, I would find it more difficult to realise some things. I am a technical engineer. I have some devices in my duty and some training for operators, which are working with these devices, so I am cooperating with employees. 

If you have a chance to change it, to make new decision what to study, will you choose again this or another type of study?

I do not regret it.  Generally, I think that in this new generation the relations are more opened.  Once the people were not allowed to say anything, but these days people are more presuming. …On the other hand, courageous. Sometimes it could look like we are friends with my colleagues, but somebody could see it like sexual harassment, but is is only some “spicing of life”, also in working life. 
Are you working predominantly in the team with men? 

These days it is well balanced. At the beginning when I came was it was a team of men. Last year or two it is better. Perhaps men are going onto better positions….

So you are high proffesioned specialist. Do you have some postgraduate degree or some other type of qualifications? 

No, only business.

Do you think that if you will want to reach higher career in your type of specialization – business, the chances for men and women will be the same?

 There will be no differences, I have met women who were coming into higher positions directly. So it seems that the chances are the same.

So, from your point of view you do you  not feel a need of supporting precautions for women in technical disciplines? Do you think that you will reach what you want to reach?

 The only limit what I mention is that in place where I am working there are a lot of young women before thirty. So from their point of view it is a worry what to do if they will go for maternity leave…But I have met with women, who were pregnant and they came back into the same position as they left.

So we are admiting that it does not exist the basic proffesional obstacles for maternity. Could you imagine it in your concrete case with reference to your position and ambitions? Do you think that the coming back to work will be simple?

 I think that if they will give me the same position it will not be a problem. Nevertheless, this is the concern where changing of position is not a problem. It could happen that you change your position in period of three or five years for the reason not coming into routine. So that means, that when I will come back it could be in another position which will satisfy me.

 If you are thinking about it from your personal view you are putting it off, how it is in this area?

I am not planning. If it comes, we will make a solution. I think that the management is ready to deal it. This year four women gone for maternity leave and it is not a problem. During the period when they were gone they made a training for somebody else who will do their job, so no problem.. 

If we are discussing about balance between personal and professional life. Could you imagine how to do it well when this situation happened?

I think that it will come constitutional. It is a problem of the two people to discuss it between them and if the man is responsible, he knows that the woman cannot manage whole housekeeping and family.

Do you see the femininity in your own professional life as a advantage?
Yes, it is an advantage, for a woman in the position I have. In the period of three and a half year, it made many things easier for me.

In your family, you did not meet with some gender restrictions, during the study and in your job as well. Therefore, could you give us some advice how to do it to help another women “to lost the barriers”? What is the correct key to manage it? Maybe get over the misgivings, that also the specialization, which is percepted as a specialization for men, could give a lot also to women. I am glad tnat I am doing the job what I have.

Do you believe according to gender equality agenda as an integral part of European politics and precautions, that it is a subject of acceleration in Slovak conditions? Are we from the point of view gender perspective on a “ wright way?

I think, precisely. 
You have studied at the French lyceum, you are working in french concern…are your good experiences not in connection with your motions in foreing culture surroundings? Is it not this the most important role?

No, it is not the right difference between French and Slovaks, how I see it.  Previously I have met with an opinion, that you are woman and technician, why do you do it?I have been there one and a half year on study stay with my colleagues, that is the reason why we know each other so well, we lived together during this time. I had one of my French colleague there, with whom I was working very close and I saw that he does not accept me…but in the course of time when we dealed with many things his opinion changed. Suddenly he admitted that I have good ideas, that I can find good solutions and found out that cooperation with me is better than in France, because we have learned in Slovakia to make a solution with action and reaction!

Do you have some experience to real life in France from the gender view, professional chances, self-confident? Could you imagine your life there?

No. French as a nation and also the society do not suit me. It could be caused by my concrete experience from concern when I have been.  Anyway from this point of view I do not see some basic difference between our and their society and experience. 
Do you think that we have not to “grow up”?

Definitely not (Thank you for the interview). 

 Key  fidings regarding motivation and barriers

Focused group interviews only with girls (40) also indicated some factors, which influenced the motivation on choosing some traditionally male dominated subject of study.  Relevant factors seem to be a need to integrate technology and science in previous stages of education in terms of active behaviour activities of children. In addition, narrative interviews have shown technical literacy and education should be supported by teachers by using experimental, intuitive and open style with emphasis of all subject taught and no gender bias. 

 Based on Slovak survey carried out within UPDATE project following factors have been identified like these that can feed into motivation and learning behaviours

Motivating factors:
· Encouragement by parents; the Slovak sample showed only a moderate predominance of the influential parent to choose non conventional career

· Equal access to integration of science knowledge and technology in early education

· New ways of teaching science an technology at every level of previous stages of education based on experiments, intuition, connexion to real life of people

· Clear and detailed information on career an prospective occupation in science and SET (science, engineering and technology)

· No gender bias in education

· Motivating teachers who use innovative, creative methods to attract young people both girls and boys to learn science and technology

· Attitudes to science and technology at age about 15 have also been shown an influence whether students continue to study SET and take career path in SET

Following factors seem to be obstructive barriers:

· Gender biased education under Slovak circumstances especially at secondary level of education

· Lack of technology literacy of teacher and gender stereotype in teaching led to de interest of young people to study SET

· Low self esteem of girls related to gender bias in education, or strong criticism against their skills, knowledge and competences together with the pressure of competition

· Lower confidence of girls in their academic abilities; moreover, when self-efficacy is closely related to performance in the field SET

· Lack of appropriate information about prospective career in the filed of SET

· At highest level of education postragraduate study Ph.D. female students are not motivated to continue career because of motherhood responsibility.

Conclusion

We live in the new cultural era, which gives us a need of new literacy definition. This means that in the last 70 years literacy means not only acquiring of reading, writing and counting. Today, when the innovation, creativity, sustained development, information technologies are increasing, it requires to determine the contents of literacy, which could involve not only using technology and computing but also understanding their social dimension and impact on society in the earlier stages of education. Despite this fact and the fact that education policy in Slovakia acknowledges knowledge-based society, innovation, utilisation of human resources and equal opportunities, there is more rhetoric rather than real policies of gender mainstreaming implementation in school system. On contrary, no gender sensitive pedagogy and a lot of gender stereotypes and prejudices that influence motivation and the choice of study were identified on the base of several surveys, including UPDATE aims.  To support young girls and boys to have ideas, to grow ideas and realise them needs extreme changes in curricula and an innovative pedagogy, free from gender bias in order to promote reflection and understating in school technology courses at primary and secondary level of education. Girls and boys increasing participation in SET study means to eliminate barriers, institutional and structural, cultural and societal, and encourage students to take career in science, engineering and technology. To move towards this objective and achieve increasing rates of girls in SET presupposes no space for gender bias. 

Note:

The text represents a summary based on   Slovak survey that has been carried out in terms of a questionnaire, case studies and focused group interviews 
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� See website UPDATe http://update.jyu.fi/


�  Slovak questionnaire in English, received data in two files SPSS and Excel format are available on website, also in Slovak national section.  The complete analyse in English is available also there.


�  Each dimension is analysed and interpretation of findings is available on http://update.jyu.fi/


� In Slovak original: Fakulta elektrotechniky a informatiky, Slovenská technická univerzita v Bratislava  (Faculty of Electrical Engineering and Information Technology of Slovak University of Technology in Bratislava)


� In Slovak original: Fakulta matematiky, fyziky a informatiky, Univerzita Komenského v Bratislave (Faculty of Mathematics, Physics and Informatics of Comenius University in Bratislava)
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