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Distinguished Ladies and Gentlemen

Any country wishing to be an integral part of the 21st century financial, academic, and social community
needs to reach full participation of women in science and “technology at all learning stages and all advanced
positions. When this is not the situation, 50% of the work force is not fully contributing to the modern world,
which is in a constant need for more highly qualified professionals. Participation of young girls in math and
science classes, as well as in computer competence, has already been improved in many countries that
started studying the problem of under-presentation of females in so-called "masculine" areas. In many more
countries young females excel in math, science and technology in high school and college (e.g. the United
Kingdom, The United States, Israel). Other countries invest a lot of effort in order to reach equity in
achievements of girls and boys (e.g. the Scandinavian countries), but in spite of their affirmative action
regarding many aspects of public life, and their laws helping to reach gender equity in the private arena,
gender gaps in educationaachievements still exist. On the other hand, in the ex-USSR new republics there
has been a long tradition of full participation of women in all professions, and without any special intervention
areas such as medicine and engineering have been equally divided between males and females for many
decades. In this lecture | am to present the situation regarding gender inequity in math, science and
technology at all educational and professional levels and to suggest effective ways to close existing gender
gaps in school, university and "real life".

Introduction

Nigeria has proceeded far beyond the "raising of awareness of gender equity" stage in many life aspects. In
the last 20 years literacy has increased in Nigeria substantially in general and among women in particular
(Eze, 2010; Jaulmes, 2007). Here is the list of the main institutions that have contributed to dealing with the
gender issue both in education and employment in Nigeria:
l. Committee on the Elimination of Discrimination against Women (2004a, 2004b, 2007);
Il. UNICEF: launch Girls’ Education Initiative in Nigeria (Jaulmes, 2007; UNICEF, 2008, 2011);
lll.  Nigerian Association of University Women (2009). A group of graduate women interested in
improving the mental, social, and physical lives of women and girls in Nigeria. Its main activity:
empowering women to excel in life;
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IV.  The Center for Development and population activities (2011);
V. Business and Professional Women — Nigeria (2011).

In addition, education and employment of women in Nigeria, as well as the women's situation, are discussed
in many newspapers on a regular basis. For example: Eze's (2010) article or the Afrique en lingue article
(Education-Nigeria: Ensuring education for girls, women, 2011). More extensive, scientifically-based reports
have been published in journal articles about this issue. For example: Ukpore (2009) wrote about
"Sustainable development in Nigeria: Roles of women and strategies for their improvement", and Ojobo
(2008) wrote about "Education: A catalyst for women empowerment". Let us cite Ojobo's abstract, as it both
summarizes the problem of gender gaps in education in Nigeria and offers a way to solve it:

The article] examines the place of education as a catalyst for women empowerment in Nigeria. The
paper, using primary and secondary sources of data, has shown that in spite of all the laudable goals and
objectives of education, Nigerian women still suffer a lot of constraints and inhibitions which militate against
their personal and national development. The paper therefore recommends, among others, the involvement
of women in educational policy formulation, extensive enlightenment campaigns, the discarding of
stereotypical division of work into men’s and women'’s job, and women must organize themselves to meet the
challenges of a positive and meaningful role in the struggle for personal and national emancipation,
development and progress (ibid, p. 75).

Personal Versus National Need for High Quality Professionals in Science, Engineering and
Technology

A modern country needs as many students as possible specializing in math, science, and technology in order
to compete with the world economics, supply work places for the less educated or contribute to the national
economics by attracting foreign investments and increasing exported goods. This is one of the main reasons
for encouraging more women to be a part of the high-level professional work-force (Eidelman, 2006). This
obviously contributes to national strength; there is high positive correlation between participation of females
in the work force and the wealth of the country. Nigeria scores no. 32 in the world in its Purchasing Power
Parity (The World Factbook 2010), which means it has a potential of becoming a rich country with a much
higher life quality for all its citizens when more women take part in developing its economics and turning its
natural treasures into financial advantages. At the same time, education and high prestige positions also
contribute to the well-being of females as individuals and as a group.

Women have proved themselves to be able to "make it" in all influential areas, even at the highest
possible levels, such as politics, business or science. It can thus be concluded that we are far beyond the
stage of proving that "it is possible”. The aim of each county must now be increase dramatically the
percentage of these women, a target that is to be achieved only by intensive intervention for the benefit of
large sub-populations of women who have not yet reached the point where they advance relying only on their
merit; they still need some external help. Let us describe some potential ways of helping the less privileged
women.

One such group is underprivileged university students. This is the majority of the female population, who
neither take part in the educational opportunities offered nor participate in the upper level of the work market,
namely, in occupations that are neither manual nor clerical, and have but very limited progress opportunities;
women from the economic, ethnic, and geographical periphery.

One such intervention that has already proven to be of great help for underprivileged talented, ambitious
and diligent women is a mentoring program tailored especially for them.
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Mentoring Programs: Background and Review

At the turn of the 21st century a substantial reform has occurred in the structure of higher education: learning
in academic institutions has become more accessible to larger sub-populations, as more academic and
communal colleges have opened their gates to students from underprivileged backgrounds. Girls living in the
periphery, minority girls, girls from immigrant families, as well as girls from traditional families have mostly
benefited from this "educational revolution"”.

However, for many high ability female college students the opportunity to get a higher degree does not
reflect their true potential. In many cases the teaching staff in the college is still young and inexperienced in
nurturing gifted, talented students, or consists of retired university professors who teach part-time and
dedicate most of their resources to research. In addition, many of these excellent students, coming from a
traditional background, are not used to attracting special attention and care, especially from male instructors.

For such a student the mentoring option, especially by a female mentor, might be of great help both as a
part of the teaching and learning process and for helping design the student's professional future.

Mentoring of each of the sub-groups of talented students has the potential to make a change, the result of
which is extending the educational as well as the career limits of underprivileged female students.

Mentoring programs have been developed in many EU member countries during the 90s in the academia
as well as in the in industry. The European Commission has sponsored a “Mentoring for Women in Europe”
program, and there are already positive results in three European countries — Germany, Finland, and
Sweden. The percentage of women leadership positions in these countries has increased since the funding
of this project. The “Mellow — Life Long Mentoring Of Women in and/or towards technical jobs”, which is also
sponsored by the European Community, is a part of the “Leonardo-da-Vinci” program in the Netherlands,
England, Ireland, and Germany. In addition, there are training programs in the fields of engineering, which
take place in Greece, Spain and Finland. For schoolgirls summer camps have been offered, and for female
university students — special summer university courses.

Engineering associations, industrial companies, universities, the government and other organizations
have been giving constant support to the British project: “Women into science and engineering [WISE]"
(WISE, 2010). The WISE Annual Awards are given in recognition of companies and individuals who have
actively addressed the issue of promoting Science, Engineering and Construction to girls and young women.
Among the WISE awards are: The WISE Excellence Award; WISE Partnership Award; WISE Outreach
Award, and WISE Special Judges Award. Trish Goodchild, the winner of the 2010 WISE Outreach Award,
said that 'The Outreach Award in particular is given to a University who has implemented and is determined
to sustain a set of successful outreach strategies to support and encourage more female students into STEM
subjects". However, the success of this program has also to do with the fact that the effort to reach females
who are to be a part of this British program starts already in primary school (ibid). Indeed, it is much easier to
succeed when starting early, but it is never too late to start.

Coaching and mentoring women has been carried out in Switzerland both by Swiss universities and by

The Swiss Association for Women Engineers [SVIN] (SVIN, 2010). Here is the organization's credo:
The Swiss Association of Women Engineers (SVIN) is a not-for-profit, professional organization for
individuals with an interest in engineering. The members of our national organization are engineers from
various branches and allied fields, corporations and persons interested in supporting the aims of SVIN.
SVIN is dedicated to the advancement of women in engineering fields, business, education and industry and
strives to motivate young women to pursue a career in engineering.

In addition to the activities aimed at older females, the Swiss Association of Women Engineers has
initiated the "KIDSInfo” setup for children, focusing on young girls (KIDSInfo, 2010). Its latest activity has
been the 2nd festival for children “Hérisson sous gazon”, on June 19, 2010, at Charrat, Valais. Girls
participating in the festival had an opportunity to experience "everyday electricity”, such as building electrical
circles, understanding how everyday tools work, and most importantly — breaking the male stereotype of
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dealing with machines and instruments and fixing them when necessary. Mentoring programs have been
taking place in industrial institutions throughout Europe. For example: Telekom has established a mentoring
program of its own. Activities like “A girls' technology day” have been organized in many industrial research
centers in England, Germany, Austria, Finland, and Sweden.

How Can a Mentoring Program Help?

Mentoring as means of under-represented populations to gain participation in the main-stream education
system and reach higher levels of employment has been known for many decades. A mentor for
underprivileged female college students has many tasks, educational, psychological, and social. Here are the
main ones.

. Identifying the high abilities of the mentees at the earliest possible educational stage and making
plans for their fulfillment. Let us start with an [is "example" the word that's missing here?]. If the mentor
discovers that her mentee has a special gift for languages, she should encourage her to develop this gift in
order to acquire proficiency in a few languages before getting the degree. This will enable the student to
continue her studies in one of the linguistics departments, in an MA translators track or in a literature
department where her languages knowledge will be considered an asset. It will also give her more
possibilities in the market place, allowing her to choose to become a literary, technical or legal translator, or
perhaps to prefer simultaneous translation. In any case — being proficient in a few languages will increase
both her opportunities and her potential salary.

Il. Raising the awareness of the students of their real educational and professional situation. many
underprivileged young women do not even know that there are huge differences between university and
college education, that an academic degree does not necessarily mean getting a job where education will be
taken into consideration that most first degrees are not professional degrees and that different higher
education institutions are valued differently with regard to their quality. The first task of the mentor working
with a BA college student or with a female university student whose expectations do not go far beyond
getting a degree in a non-scientific subject should be helping her to know these simple facts. The mentor
should be very clear in explaining that a first degree from a second rate college is usually sufficient just for
clerical, administrative jobs, while a good university could serve as an "open ticket" for a better education and
a wealthier future.

lll. Being role-models for the students. Role-models must not necessarily be of the same gender, ethnic
group or religion, but it is preferred that they be similar in as many components as possible to their mentees.
For example: a female older woman from a traditional background who is a wife and a mother, in addition to
being a successful academic, can be a living example to a young woman from a traditional family, where the
main task of women is perceived as raising a family.

IV. When possible, meeting the student's family member who might hinder her aspirations in order to
"soften" their objection gradually. It is highly recommended, especially for students from a rural
background, that the female mentor visit the mentee's parents. In that case the resistance to leaving home,
acquiring a high-prestige family, or the delaying of marriage, which usually accompany higher education,
might lessen, making the student's life easier.

A Practical Issue: Cost and Benefits of a Mentoring Program

In many existing mentoring programs, aimed to raise the participation of girls and young women in math,
science and technology, the mentors have volunteered to their task without any payment (CyberMentor,
2009; MentorING, 2008; Mentoring an der TUM, n.d.; Schneiderdorfer et al., 2003). In all these programs the
mentees contribute to the mentors as they are all good students willing to participate in science and
engineering studies at the earliest possible stage. Thus the cost of the mentoring program will be minimal. A
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young diligent female student who is happy to get all the advantages an older professional can give will be
eager to help the mentor in any possible way. The mentor, on the other hand, will be obligated both to the
high education institution where she works and to the future advancement of good students in the various
fields of knowledge.

Summary

A mentoring program is just one idea for helping young underprivileged high ability women to reach the full
extent of their potential. As many other mentoring programs have been successful both abroad and in Israel,
it is time for that special effort to be invested in a large population that has been underprivileged in spite of
their proven abilities and high motivation. The program is based on the good will and willingness to invest in
the next generation of young women who are both intelligent and diligent, and as such can be enriching not
only to the mentees but to their mentors as well.

Gender and Education
The State of the Art in Math and Science

Participation of women in high prestige occupations, especially in the areas of technology and “hard” science,
has been low in spite of efforts made by many concerned countries. The under-representation of women has
focused in the areas of mathematics, technology, physics and engineering (Amancio, 2005; Braithwaite &
Tacitus, 2001; Frauen in der Informations Gesellschaft, 2000). The main obstacle to learning high level
science and technology has been a lack of mathematics knowledge (e.g. Hassi et. al, 2010).

Gender Differences in Participation and Achievements in Math, Computers and Technology, and
Science

Math and science are the keys to technology. Therefore it is crucial to bridge existing gender gaps in these
two areas in order to maintain access to underrepresented groups to technology-related occupations.

Gender Differences in International Examinations in Grades 4 and 8 Math and Science
Findings from international examinations.
In Mathematics

In 2007 36 countries participated in The Trends in International Mathematics and Science Study (TIMSS) at
grade 4, and 48 participated at grade 8. Among 4" grade students, significant gender differences favoring
boys were found in 12 countries; gender differences favoring girls were found in 8 (Mullis et al., 2008, Exhibit
1.5). In grade 8 significant gender differences favoring boys were found in 8 countries, favoring girls — among
16 (ibid, Exhibit 1.5).

More careful analysis of TIMSS 2007 reveals that in regard to the actual results, gender differences have
been reduced in the last two decades substantially, and in many countries their direction has turned over and
girls score significantly higher than boys. However, if we look at the "Self confidence in learning mathematics"
result (ibid, Exhibit 4.11) we shall see that among high self confidence math students, substantial gender
differences favoring boys have been discovered in most countries participating in the TIMSS 2007. Only in 4
countries, Kazakhstan, Kuwait, Qatar and Tunisia, more girls than boys belonged to this category, while in 22
countries, including countries where the actual achievements of girls were higher than those of boys, boys
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scored higher regarding self confidence in math learning.

A similar picture has been revealed among 8 grade math students: only in Bahrain, Cyprus. Qatar and
Saudi Arabia girls were the majority among "high self confidence in math learning" students, while in no less
than 26 countries there was a significant difference favoring boys in "high self confidence in math learning"
(ibid, ibid). This could have been understood had boys scored higher in math in these countries, but that was
not the case. Of the 26 countries with boys having a majority among high self-confidence students in math
learning, in most cases there was no actual reason for this high self confidence, as only in 8 countries boys
scored better than girls (ibid, Exhibit 1.5).

We can conclude that girls' self confidence in math learning must be improved even when they actually
do very well in school. It has been proved that belief in one's own math ability is the single component
influencing more than any other the actual achievements among junior high school students (David, 2009).
Thus girls who do not believe in their math ability have worse prospects to go on learning it than those who
believe in their ability to improve and develop in this area.

In Science

Of the 36 countries participating in the science part of the TIMSS 2007 at grade 4, significant gender
differences favoring boys were found in 8 countries; gender differences favoring girls were found in 6 (Martin
et al., 2008, Exhibit 1.5).

It is of special importance to note that the advantage of boys in math, even at an early stage — grade 4, is
highly correlated with advantage in science. Of the 8 countries, where significant gender differences favoring
boys were found among grade 4 science students, 7 were also in the 12-country list with significant gender
differences in mathematics. The eighth, El-Salvador, which had also significant gender differences favoring
boys in science, had also quite large gender differences in math among grade 4 students (9 points), though
this difference was non-significant (Mullis et al., 2008, Exhibit 5.1; Martin et al., 2008, Exhibit 1.5).

Of the 6 countries where girls scored higher than boys in science in grade 4, 4 — Armenia, Qatar, Tunisia
and Kuwait — also had gender differences favoring girls among 4t graders in mathematics (ibid).

In grade 8 significant gender differences favoring boys were found in 8 countries, those favoring girls — in
16 (Martin et al., Exhibit 1.5).

Conclusion

1.Islamic Countries Have Higher Gender Differences Favoring Females in Math and Science.
in Actual Achievements

Grade 4 science: Of the 6 countries, where gender differences favoring girls were found, 4 were Muslim:
Algeria, Qatar, Tunisia and Kuwait; 2 are mainly Christian, with other influencing religions: Georgia with about
10% of Muslims, and Armenia with a variety of minorities, including Kurds who practice Sunni Islam (ibid);
Grade 4 math: gender differences favoring girls were found in 8 countries, 5 of which were Muslim: Tunisia,
Kuwait, Qatar and Yemen (Mullis et al., Exhibit 1.5).

Grade 8 science: gender differences favoring girls were found in 16 countries, 8 of which were Muslim:
Egypt, Jordan, The Palestinian Authority, Saudi Arabia, Kuwait, Oman, Bahrain, and Qatar (Martin et al.,
Exhibit 1.5).

Grade 8 math: gender differences favoring girls were found in 16 countries, 7 of which were Muslim: Jordan,
Kuwait, Saudi Arabia, Bahrain, The Palestinian Authority, Qatar and Oman (Mullis et al., Exhibit 1.5).

In self-confidence

Grade 4 math

Among high self-confidence grade 4 students, significant gender differences favoring girls were found in the
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TIMSS 2007 only in 4 countries — all Muslim: Kazakhstan, Kuwait, Qatar and Tunisia (Mullis et al., 2008,
Exhibit 4.11).

Grade 8 math: significant gender differences favoring girls regarding high self-confidence in math were found
in 4 countries, 3 of which were Muslim: Bahrain, Qatar and Saudi Arabia (ibid).

Grade 4 science: Among high self-confidence grade 4 students, significant gender differences favoring girls
were found in the TIMSS 2007 in 10 countries — 5 of which were Muslim: Algeria, Kazakhstan, Kuwait, Qatar
and Tunisia (Martin et al., Exhibit 4.11).

Grade 8 science: Among high self-confidence grade 8 students, significant gender differences favoring girls
were found in the TIMSS 2007 only in 4 countries — all Muslim: Bahrain, Kuwait, Qatar and Turkey (ibid)

2. Gender Differences Favoring Boys are not Necessarily Larger in Countries Where Achievements
are Higher

There has been found no correlation between gaps in achievements and the achievements themselves. Let
us see some of the findings.

Grade 4 mathematics:

Of the 8 countries with gender differences favoring girls in grade 4, four had scored much higher than the
international mean (Singapore Russian Federation, Kazakhstan and Armenia); the other 4 - all Arab
countries — scored under it (Mullis et al., 2008, Exhibit 1.5).

Grade 8 mathematics:

e The country which scored the highest in the world in the TIMSS 2007 — Singapore — had a
significant gender difference of 15 points favoring girls.

e Of the 16 countries with significant gender differences favoring girls, 5 scored above the
international mean and one, Thailand, scored exactly at the international mean — 453 (ibid). On the
other hand, of the 8 countries with significant gender differences favoring grade 8 boys only one —
Australia - had achievements higher than the international mean. It can thus conclude that in most
cases increasing the level of girls has a contribution to the country's mean, and in well-educated
countries an increase in girls' achievements is accompanied by an increase in boys' achievements.

Grade 4 science:

Of the 6 countries with gender differences favoring girls in grade 4 one —Armenia — had scored well above
the international mean (Martin et al., 2008, Exhibit 1.5).

Grade 8 science:

Of the 14 countries with gender differences favoring girls in grade 8 two had scored well above the
international mean and who more just a little under it (ibid). It seems, thus, that while the correlation between
gender differences favoring girls and the actual scores is negligible in math, it is a little higher in science.

3. Something is Rotten in Denmark: Being "Western" Does not Necessarily Mean Having Small
Gender Differences in Educational Achievements

The TIMSS 2007 show that only non-Western countries had overcome the gender gap favoring boys in grade
4 and 8, both in math and in science. Let us examine the results in detail.

Grade 4 mathematics

Of the 8 countries where gender differences favoring girls have been found among 4 grade students there
was not even one western country: of the 6 Muslim countries 4 were Arab (Tunisia, Yemen, Qatar and
Kuwait); the other two were both ex-USSR countries (Kazakhstan and Armenia), Kazakhstan is also Muslim.
The remaining two countries were Singapore and the Russian Federation (Mullis et al., 2008, Exhibit 1.5).
Grade 8 mathematics:

Of the 16 countries where significant gender differences were found, there was not even one Western
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country (ibid).

Grade 4 science:

Of the 6 countries where significant gender differences were found, there was not even one Western country
(Martin et al., Exhibit 1.5).

Grade 8 science:

Of the 14 countries where significant gender differences were found, there was not even one Western
country (ibid).

4. Do Gender Differences Increase with Age? Will Gender Differences in Achievements, Favoring
Boys, in Grade 4 Predict Similar or Even Larger Differences in Grade 8?

In 2007, gender differences favoring boys were found in 12 countries among 4 grade students in
mathematics, but only in 8 countries among 8 grade students (Mullis et al., exhibit 1.5). A somewhat different
picture was found in the science part of the TIMSS 2007: in 8 countries gender differences favoring boys
were found among 4 grade students; in grade 8 the number increased to 11 (Martin et al., 2008, Exhibit 1.5).

It is of special importance to note, that most countries where gender differences favoring boys existed in
grade 4 did not prove to be able to close them in grade 8 (ibid). Furthermore, in most cases these gender
differences became larger in grade 8 (ibid).

Summary

*Unlike what we have all been taught to believe, high achievements do not necessarily result in widening
gender differences in math and science achievements. In many more cases increased achievements have
been shown in countries where gender differences have been decreased.

* Trying to decode the mystery of the reasons for gender differences in achievements by finding common
characteristics of countries where gender differences favor girls requires is far beyond the scope of this work,
if at all possible.

* As most studies about gender differences in general and educational gender differences in particular are
conducted and published in the US, it is possible — maybe even likely — that these studies do not reflect the
situation in other countries.

* In spite of the fact that there is no simple correlation between gender differences in math and science at
grade 4 and those at grade 8, the connection between them should not be ignored. From an educational
point of view it means that preventing gender differences or closing them when they already appear at the
earliest possible age helps to avoid such differences at a later stage.

The Main Objective: Improving the Education and Employment af Women in IT Society

A straight line can be drawn along the path from early education to future occupation in the areas of science
and technology. When we look at the global picture, the data is far from being satisfactory. Let us look first at
the European situation.Europe can be divided according to participation of women in technology and science,
both in industry and in the academia, into three main groups: 1. The German-Flemish Group, which includes
Germany, Austria, Switzerland, Belgium, The Netherlands, and to some extent Denmark. This group scored
the worst regarding female achievements in high school in science and technology, female participation in
"typically male" academic areas and female participation in high prestige careers in these fields. 2. The
Southern countries — Greece, Turkey, Portugal, Spain, and to some extent Italy. They have scored the best in
all abovementioned educational and occupational stages. 3. France and Scandinavia — except for Denmark
(to some extent except for Norway as well) — they have average scores regarding female education and
occupation level. England, Scotland, and Ireland belong to this group as well — they are characterized by
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mixed results, namely high level of gender differences in some areas, low level of such differences in others,
and average gender differences in the remaining fields. Let us see what happens in these three groups at all
educational levels, with some examples of particular countries within each educational and occupational
level.

There is an accepted assumption, which we have already shown to be true when discussing gender
differences in math and science at age 10, that until the age of 12 girls do at least as well as boys in all
subjects, including mathematics and science. According to this assumption, at age 12, because of social-
cultural pressures, girls, particularly the more talented, start to underachieve in mathematics (e.g. Arnot, et
al., 1998; Bailey, et al., 1997; Boaler, 1997; Campbell, & Sanders, 1997; Lundenberg, 1997; Wilgosh, 1998;
Zorman & David, 2000). As a result, the percentage of girls studying enough mathematics to enable their
further education in prestigious professions is smaller than that of boys. Let us see what has already been
done to improve this situation at the various stages of education.

School Programs

Because of the necessity to encourage girls — at the youngest possible age - to participate in extra-curricular
math and science activities, a number of programs have been developed in Europe for primary and junior
high school girls. Let us survey them briefly.
Teaching single-sex classes. The National Association for Single Sex Public education (NASSPE) has
recently reported that

In March 2002, when NASSPE was founded, only about a dozen public schools offered single-gender
classrooms. As of January 2011, there are at least 524 public schools in the United States offering single-sex
educational opportunities. Most of those schools are COED schools which offer single-sex CLASSROOMS,
but which retain at least some coed activities (NASSPE, 2011).
The program was developed in the US for primary and junior high school girls. Its aims: to raise the level of
self-esteem among girls; to raise the assertiveness level of girls; to improve cooperative work among boys.

Gender-Responsive Pedagogy (GRP)

The Forum for African Women Educators - FAWE - developed the Gender-Responsive Pedagogy (GRP)
model to address the quality of teaching in African schools. The model trains teachers to be more gender-
aware and equips them with the skills to understand and address the specific learning needs of both sexes. It
develops teaching practices that propagate equal treatment and participation of girls and boys in the
classroom and in the wider school community.
The credo and main objectives of the program are as follows:
The GRP model trains teachers in the design and use of gender-responsive:
e Teaching and learning materials.

Lesson plans.
Language in the classroom.
Classroom interaction.
Classroom set-up.
Strategies to eliminate sexual harassment.
Management of sexual maturation.
School management systems.
Monitoring and evaluation.

Gender-Responsive Pedagogy was initiated in 2005 and has been introduced in Burkina Faso, Chad,
Ethiopia, The Gambia, Guinea, Kenya, Malawi, Namibia, Rwanda, Senegal, Tanzania, Uganda and Zambia.
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Impact of FAWE’s GRP Model

e Improvement in girls’ retention and performance.

e  Greater participation of girls’ in the classroom.

e Improved gender relations within schools.
Over 6,600 teachers have benefited from FAWE’s GRP training since 2005 (Gender-Responsive Pedagogy,
2005).

A whole school policy approach to gender reform. Different aspects of the program were developed in
England (Acker, 1988; Arnot et al., 1998; Ruddock, 1994) and in Norway (Imsen, 1996; Undheim et al.,
1995). Its main objectives are establishing a school policy that focuses on equity at all functioning levels.
Wilson (2003) had presented her program for overcoming the shortage of women in computer science. Her
program consists of two main parts: 1. Improve the recruitment for potential computer scientists 2. Encourage
college students to take computer studies as a major. According to her, the first part is the more important
one; when it is not done on time it is usually too late to correct it later. It includes:

e  Programs concentrated on working with girls in elementary and middle schools to teach computer
skills and thus to bolster confidence in computer competence,
e Programs directed toward role modeling and mentoring for middle and high school girls showing
successful women in the field of computers.
e Summer programs directed at reducing the male “stereotyping” of computer problem-solving
activities by involving girls in an “all-girl” computer camp.
Some of the efforts purported to reduce the attrition of women in college computer courses are:
e Formation of peer support groups among the women studying computer science, with “upper-
classwomen” mentoring “under-classwomen”,
e Use of cooperative learning techniques rather than the competitive/individualistic approach to
writing computer programs,
e  Offering supplemental class sessions for those with lesser computer experience,
e  Making connections with other disciplines to have more practicality in computing assignments.
A program for attributional retraining to improve the performance of talented girls in math, physics, and
chemistry (Heller, 1998, Ziegler, Dresel, & Schober 2000) was developed in Germany. The "Assessing
women in engineering”" organization (2005, n.d.) has dealt with most of the important issues regarding
encouragement of girls, adolescent females and young women to study math, engineering and technological
issues. The organization supplies written materials on the following topics:
1. Attribution Theory
Career Development Theory for Women in Engineering
Cooperative Learning
Family Influence on Engineering Students
Gender Differences in Math Performance
Gender Differences in Science Achievement
Mentoring and Women in Engineering
Psychological Sense of Community for Women in Engineering
9. Self-Efficacy and Women in Engineering
10. Psychological Sense of Community for Women in Engineering
11. Self-Efficacy and Women in Engineering
12. Visual Spatial Skills
Ort to the 21st century (Rom, 1996) was developed in Israel. Its aims: to educate more girls and boys towards
a degree in engineering, and to advance girls in hi-tech. The program functions successfully up to now; the
percentage of girls participating in math and science in Ort schools is not smaller than that of boys (Loten,

N~ WN

20



ISSN 2240-0524 Journal of Educational and Social Research Vol. 1 (3) October 2011

2005).
Computers: A Necessity to the It World
Starting as Early as Possible

Improving the employment situation of women in the IT society is one of the main objectives of each
developing as well as developed society. Therefore, let us first look at the already existing European
programs aimed at supporting and encouraging young girls and professional women at the various stages of
their schooling and career. These programs are to serve as models to be fully or partially adopted.
A popular way to enhance maximal exposure of all students — with a special focus on girls — to educational
and recreational web-sites, is to be up-to-date and to supply the information about available web-sites to the
students. For example — a short list of those that might be interesting for girls: There is evidence that while
being exposed to the Internet decreases reading ability among boys, that is not the case among girls
(DeBelle & Chapman, 2006; Vigdor & Ladd, 2010). Girls benefit from computer games as much as boys do,
while preparing themselves to have better future occupations, to serve in higher level positions, and to
improve their financial situation. In countries where computers are comparatively expensive, and schools do
not offer free use of them, here is some advice that might increase participation of girls in computer use.
Support girls who want to indulge in computer games by ensuring they get equal time to that of the boys.
That can be done by allotting half of the available computers to girls (Furger, 1998), by forming — when
students need to work with a partner — only girls' or boys’ pairs, so that the boys wouldn't take control of the
computer while letting the girls watch them, and by encouraging girls to deal with the more technical parts of
the work with the computer, e.g. installing new programs, preparing floppy disks for the entire group, and
especially learning new programming languages.

In addition to these means, all teachers, headmasters and counselors should participate in special
gender-equity in-service training, as the positive attitude of the school’s staff towards science education at
the primary education stage is crucial for the success of such a program.

Summary

The way to gender equity in math, science, computers and technology, at all educational and occupational
levels, is still long. Only when a country adopts a national program aimed to decrease the gap, only when all
girls, adolescent females, young women and older women have access to the program most suitable for
them — only then will the prospects to bridge the gap increase. Without the talent, diligence, ambition and
motivation of 50% of the population no education, cultural or financial system can flourish. Thus, it is the task
of the educators to persuade all authorities involved that while better education for females is indeed
expensive, the benefits to come from it are much higher and long-lasting than any other investment.

References

Acker, S. (1988). Teachers, gender and resistance. British Journal of Sociology of Education, 9(3), 307-322.

Amancio, L. (2005). Reflections on science as a gendered endeavour: Changes and continuities. Social Science Information, 44(1), 65-
83.

Amot, M., Gray, J., James, M., Rudduck, J., & Duveen, G. (1998). Recent research on gender and educational performance. London;
Office for Standards in Education.

Assessing women in engineering Project (2005). Attribution Theory. AEW research Overviews. Retrieved on 25 January 2001
fromhttp://www.engr.psu.edu/awe/misc/ARPs/AttributionWeb_03_22_05.pdf

Assessing Women in Engineering (AWE) (n.d.). Retrieved o January 25 2011 from
http://www.nae.edu/Activities/Projects20676/CASEE/26338/35823/EEESHome/AssessinWomeninEngineeringAWE.aspx

Bailey, B.L., Scantlebury, K., & Letts, W.J. (1997). It's not my style: Using disclaimers to ignore gender issues in science. Journal of
Teacher Education, 48(1), 29-36.

Boaler, J. (1997). Reclaiming school mathematics: The girls fight back. Journal of Teacher Education, 48(1), 285-305.

Braithwaite, M., & Tacitus, S. (2001). Gender in Research. Gender Impact assessment of the specific programmes of the fifth

21



ISSN 2240-0524 Journal of Educational and Social Research Vol. 1 (3) October 2011

Framework Programme: Improving human research potential and the socio-economic knowledge-base. Brussels, Belgium: The
European Commission.

Business and Professional Women — Nigeria. Our Activities. Retrieved on 20 January 2011 from http://www.bpwnigeria.org/content/our-
activities

Campbell, P.B., & Sanders, J. (1997). Uniformed but interested: Findings of a national survey on gender equity in pre-service teacher
education. Journal of Teacher Education, 48(1), 69-75.

The Center for Development and population activities: Nigeria. Retrieved on 20 January 2011 from
http://www.cedpa.org/section/wherewework/nigeria

Vigdor, J. & Ladd, H. (2010). Scaling the divide: Home computer technology and student achievement. Working Paper, No. 48: National
center for Analysis of Longitudinal Data in education Research.

Committee on the Elimination of Discrimination against Women(2004a). Concluding observations. [12-30 January 2004] Retrieved on 21
January 2011 from http://www.iwraw-ap.org/committee/nigeria.htm

CyberMentor (2009). Retrieved on 22 January 2011 from http://cybermentors.horbury.wakefield.sch.uk

David, H. (2009). The influence of gender, religion, grade, class-type, and religiosity on mathematical learning in the Israeli junior high
school. Saarbriicken, Germany: VDM Verlag.

David, H. (2011). Creative and talented girls: Theory and praxis. In M. Shechter, & E. Gilad (Eds.), Gender and Education (Hebrew).
n'7vun? O TIY

DeBelle, & Chapman, (2006). Scaling the Digital Divide: Home Computer Technology and Student Achievement.

De Welde, K., Laursen, H., & Thiry, H. (2007). Fact sheet: women in science, technology, and math (STEM). Retrieved on January 21
2011 from http://www.socwomen.org/socactivism/stem_fact_sheet.pdf

(Jan 20t 2011). Education-Nigeria: Ensuring education for girls, women . Retrieved on 20 January 2011 from Afrigue en ligne:
http://www.afriquejet.com/news/africa-news/education-nigeria:-ensuring-education-for-girls,-women-2010112461761.htm|

Eidelman, L. (2006). Gender and Sector-Based Analysis of Israeli High School Computer Science Studies. MSc thesis in Education in
Technology and Science, The Technion, Haifa, Israel (in Hebrew).

Eze, Stella (20/9/2010). Nigeria: Literacy - No Justification for Marginalising Women, Girls. Retrieved on 20 January 2011 from
http://allafrica.com/stories/201009090453.html

Fine, C. (2010). Delusions of gender: How our minds, society, and neurosexism create difference. New York: Norton.

Frauen in der Informations Gesellschaft (2000). Internationale Konferenz im Rahmen der deutschen EU-Praesidentschaft. Bielefeld,
Deutschland: Bundesministerium fuer Bildung und Forschung.

Freeman, J. (2004). Cultural influences on gifted gender achievement. High Ability Studies, 15(1), 7-23.

Furger, R. (1998). Does Jane compute? Preserving our daughters’ place in the cyber revolution. New York: Warner Books.

Gender-Responsive Pedagogy (GRP) (2005). Forum for African women educationalists (FAWE). Retrieved on 24 January 2011 from
http://www.fawe.org/activities/interventions/GRP/index.php

Hassi, M.-L., Hannula, A., & Sal6 i Nevado, L. (2010). Basic mathematical skills and empowerment: Challenges and opportunities in
Finnish adult education. Adults Learning Mathematics — An International Journal, 4(1), 44-61.

Heller, K.A. (1998). Gender differences in performance and attributional styles among the gifted. In R. Zorman & N. Krogold (Eds.),
Nurturing gifted girls in the natural sciences (pp. ix-xxxvii). Jerusalem: The Henrietta Szold Institute.

Imsen, G. (1996). Gender equality as an educational objective. Some results from a national evaluation study in Norway. Paper
presented at European Conference on Educational Research, University of Seville, Spain.

Jaulmes, C. (20 March 2007). Literacy empowers women and girls in Northern Nigeria. Retrieved on 20 January 2011 from
http://ww.unicef.org/infobycountry/nigeria_39152.html

Judge, S., Puckett, K., & Bell, S.M. (2006). Closing the digital gap: Updates from the early childhood longitudinal study. The Journal of
Educational Research, 100(1), 52-60.

KIDSInfo  (2010). Ma&dchen und Technik [Girls and Technology]. Retrieved on 25 January 2011 from
http:/lwww.kidsinfo.ch/cms/index.php?id=14

Laafia, I., & Larsson, A. (2001). Women in public research and higher education in Europe. Brussels: The European Communities.

Literacy empowers women and girls in Northern Nigeria(2007). UNICEF report. Retrieved on 20 January 2011 from
http://www.unicef.org/infobycountry/nigeria_39152.html

Loten, O. (2005). Educating towards gender equity. Submitted to the Knesset [Israeli parliament], The Committee for the Advancement
of Women's Position (Hebrew).

Lundenberg, M.A. (1997). You guys are overreacting: Teaching prospective teachers about subtle gender bias. Journal of Teacher
Education, 48(1), 55-61.

MentorING (2008). Careerbuilding fir Ingenieurinnen und Naturwissenschaftlerinnen [career building program for female engineers and
life scientists]. Retrieved on 22 January 2011 from http://portal.mytum.de/mentoring/mentorING

Mentoring an der TUM ([Techische Universitdtt Munchen) (n.d.). Retrieved on 22 January 2011 from
http://portal.mytum.de/mentoring/index_html_en

Mullis, 1.V.S., Martin, M.O., Gonzales, E.J., & Chrostowski, S.J. (2004). TIMSS 2003 International Mathematics Report: Findings from
IEA's Mathematics and Science Study at the Fourth and Eighth Grade. Chesnut Hill, MA: The International Study Center, Boston
College, and International Association for the Evaluation of Educational Achievement.

Mullis, I.V.S., Martin, M.O., & Foy, P. (with Olson, J.F., Preuschoff, C., Erberber, E., Arora, A., & Galia, J.) (December 2008). TIMSS

22



ISSN 2240-0524 Journal of Educational and Social Research Vol. 1 (3) October 2011

2007 International Mathematics Report: Findings from IEA's Mathematics and Science Study at the Fourth and Eighth Grade.
Chestnut Hill, MA: TIMSS & PIRLS International Study Center, Boston College.

Martin, M.O., Mullis, 1.V.S., & Foy, P. (with Olson, J.F., Erberber, E., Preuschoff, C., & Galia, J.) (December 2008). TIMSS 2007
International Science Report: Findings from IEA’s Mathematics and Science Study at the Fourth and Eighth Grade. Chestnut Hill,
MA: TIMSS & PIRLS International Study Center, Boston College.

The National Association for Single Sex Public education (NASSPE) (2011). Retrieved on January 26 2011 from
http:/lwww.singlesexschools.org/schools-schools.htm

Nigerian Association of University Women, Ikeja Branch (2009). Retrieved on 24 January 2011 from www.nauwikeja.kabissa.org

Nigeria Concluding observations(2004b). 30t session. Retrieved 0 27 January 2011 from
http://www2.ohchr.org/english/bodies/cedaw/docs/co/NigeriaCO30.pdf

Ojobo, J. A. (2008). Education: A catalyst for women empowerment. Ethiopia Journal of Education and Science, 4(1), 75-93.

Rom, Y. (1996). Ort to the 21st century. Advancing girls in High Tech and Sciences. Tel Aviv: Ort Colleges and Schools for advanced
Technologies & Sciences.

Rudduck, J. (1994). Developing a gender policy in secondary schools. Milton Keynes, Open University Press.

Schneiderdorfer, S., Carstensen, D., Pauschenwein, J., & Jandl, M. (Eds.). (2003). Mentoring Program supports Women in Science and
Engineering. In Newsletter Juli 2003: Neue Medien in der Lehre an Universitaten und Fachhochschulen (p. 19). Retrieved on 22
January 2011 from http://serverprojekt.fh-joanneum.at/noflash/new/archiv/juli03.pdf (San Jose Mercury News, 10.06.2003).

SVIN (2010). The Swiss Association for Women Engineers [SVIN]. Retrieved on 25 January 2011 from http://www.svin.ch/en/

Ukpore, B.A. (2009). Sustainable Development in Nigeria: Roles of women and strategies for their improvement. Journal of Sustainable
Development in Africa, 10(4), 268-283.

Undheim J.O. et al. (1995). Academic achievements of high-ability students in egalitarian education: A study of able 16-years-olds in
Norway. Scandinavian Journal of Educational Research 39(2), 157-167.

UNICEF and partners launch Girls' Education Initiative in Nigeria( 2008). Press release. Retrieved on 20 January 2011 from
http://www.unicef.org/infobycountry/media_43620.html

Wilgosh, L. (1998). Counseling to enhance gifts and talents and undo underachievement of girls. International Journal of the
Advancement of Counseling, 20, 339-346.

Wilson, B.C. (2003). The Shortage of Women in Computer Science: A Continuing Enigma. The Ken-Tenn Conference, Murray, KY:
February 2003.

WISE (2010). Women into science and engineering [WISE]. Retrieved on January 25, 2011 from
http://www.wisecampaign.org.uk/parents_and_teachers/wise_awards.cfm

The World Factbook (2010). Retrieved on 25 January 2011 from Central intelligence Agency https://www.cia.gov/library/publications/the-
world-factbook/geos/ni.html

Ziegler, A., Dresel, M., & Schober, B. (2000). Praediktoren des selbsttrauens von Maedchen und Jungen vor dem erstmaligen
Chemieunterricht am Gymnasium. Psychologie in Erziehung und Unterricht, 47(1), 66-75.

Zorman, R. & David, H. (2000). There is another way - Women, preadolescent females and girls: Towards the 21st century.
Achievements and challenges. Jerusalem: The Henrietta Szold Institute and The Ministry of Education (Hebrew).

http://uk.qgirltech.com/electronics.aspx,

http://www.creativewonders.ca,

http://www.webgrrls.com,

http://www.thecreativewonder.com,

http://www.borderbund.com,

http://harrypotter.warnerbros.com/harrypotterandthedeathlyhallows/mainsite/index.html

http://www.creativewonders.ca,

http://www.games2girls.com,

http://www.everythinggirl.com/home/home.aspx

23



24

ISSN 2240-0524

Journal of Educational and Social Research

Vol. 1 (3) October 2011



