Summary


Barriers, Obstacles

· Admission to university

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

· Choice of university

There is an assumption that for female students is a lack of support from the close relatives one of the barriers of their choice of technical or natural science studies. 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 to 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 meet a lack of support from close relatives but also they meet with dissuading a few times more 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 the moment 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 the on the side of the given scientific discipline, university (could have lost the best students) and consequently the whole society as well (unwon potential). 
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 implicate that the boys and the girls are almost equally discontent with their current discipline of studies - juxtaposition with secondary school leaving 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 exchanging 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 results

The girls were not lagging behind the boys in the fondness of the primary subjects as mathematics, physics and informatics, which are profile subject for the observed university studies. Moreover, the girls inclined to the mathematics more than boys did. Natural science and social science subjects were 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 various – they declared wider pattern of favoured subjects. Profile subjects were favoured in the same degree in the both groups, actually more in the group of 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 studied faculties had not only the observed subjects in favour but also they achieved good results. There is no difference of female and male students in this area. They were entering the studied type of university studies with the same or the better relations to the essential subjects and the same or better results as well. According to the official assessment undertaken by the educationists of the relevant subjects, the male and the female students are skilled the same, women 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 researches could be focused on this problem. The given problem has been concerned in this project only partially during some of our focus groups or individual interviews.  

The girls make the choice for the technical/engeneering 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 technical/engeneering 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 industrial 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 subjects education on the schools with high prevalence of girls.   

· Previous education – educationist and method 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 uninspirative methods of natural science subjects education can effect in dissuasive way. 

The data confirmed feminization 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 studied 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 a signal of the sought gender barrier. 
The onward feminization 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 urging: 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 declared that accessibility of these lessons for girls on 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 decision“ 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 technics

The data indicate some kind of rate of different experiences with extra-curricular activities of technical orientation in studied male and female students 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 studied 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) in a wider extent than boys, but on the other side they outbalanced the group with free access to computer also since the secondary school age (age of 16 and more). Whereas the girls had been in advance in the age of early school attendance, they lost the advance 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 – Olympics in profile subjects
The girls had predominance over the last group of activities – representation at mathematical and natural science Olympics.  There have been multiple female participators at mathematical Olympics 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 approved 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 Olympics more often then boys. 

A question is urging: do girls have to be better than boys do to be approved for the studies or do the girls with standard results and representation in profile subjects get lost somewhere? 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 what 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 according to the favourite spare time activities. Only working with computer and cultural undertakings are the equally popular for both sexes, other activities are not equally popular.

The structure of favourite spare time activities is various 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 educationists 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 remark as well, although it was not as distinct as the expression of amazement about the presence of girls in field. Studied female students experienced many more situations with ironic remarks on their address (more then half of the girls), the opposite – ironic remarks on address of boys – experienced circa one tenth of them. The situation when girls are ironized 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 the 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 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 technics than women are“. 
Analysis of gender differences has showed that the boys consented 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 on 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 on gender equality

According to the average rate for 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 a care of small children as the determining period when men get in advance of women in 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 model, 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 knowledge of important female as inefficient. The studied male and female students did not know any important female discoverer 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. 
agents of motivation:

· Choice of university:

Empirical data imply as if boys would put more accent 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 basically only their parents. Influence of fathers was a little stronger than influence of mothers and the 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 was influence of teachers and school counsellors 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 go young people in this age far from home or they cannot afford financial 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 in 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 part as well.
In this place could help increased and more comprehensive information from universities with technical orientation about content of their studies, increased visibility of women among educationists on university, as well as wide representation of successful carriers of women in various disciplines the universities prepare.  
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