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T

his paper presents the "Mind the Gap" initiative that aims to encourage female high school pupils to
study computer science (CS) in high school. This is achieved by increasing their awareness to what CS

is, and exposing them to the essence of a hi-tech environment and to same gender role models. Female software
engineers at Google’s Israel R&D Center in collaboration with the Israeli National Center undertook the
initiative for computer science teachers. We describe the initiative and its impact on the female pupils' interest
in CS. One of our conclusions is that even a short visit to a hi-tech company, in this case – Google, has the
potential to change pupils' perception of what CS is and to increase their interest in CS and their desire to study
it. One could easily adapt this initiative to other companies and scale it to influence a rather large population.
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INTRODUCTION

According to the NCWIT Scorecard 2007 Report on the Status of Women in Information
Technology 1, female pupils represented 56 percent of all Advanced Placement (AP) test takers in 2006. Yet, female pupils comprised fewer
than 15 percent of all AP computer science (CS) test takers – the
lowest representation in any AP discipline (see p. 3, NCWIT Report). The report asks why is it that so few young women express
an interest in CS and answers that perhaps this is due to a lack of
awareness, combined with misconceptions about the field (see p. 6,
NCWIT Report). As it turns out, a similar situation exists in Israel, where the percentage of female high school students studying
advanced-level CS is relatively low (Eidelman and Hazzan, 2008).
To address this situation, various initiatives emerged to increase
female high school students’ awareness to what CS means and to
encourage them to choose CS as a high school major. This paper
focuses on one such initiative, launched by female software engineers at Google’s Israel R&D Center 2, aiming to increase the participation ratio of female high school students in CS studies. The
female software engineers promote this initiative as part of the 20
percent time program, which encourages Google employees to use
up to 20 percent of their workweek at Google to pursue special
projects. A key principle in designing this program was to reach as
many students as possible, in the given time restrictions, and make
ta significant impact.
Specifically, female software engineers at Google’s Israel R&D
Center initiated an educational project that aims to a) increase the
awareness of female high school CS students to what hi-tech work
means; b) expose the female high school students to role models
in the field, i.e., to Google female software engineers; and c) introduce them to CS and its applications. By doing so, they aim
to encourage the female students to participate in high school CS
classes. The project is a joint effort with “Machshava” – The Israeli
National Center for CS Teachers.
From May 2008 to June 2011, twenty-two visits 3 of female
high school CS students from the 9th, 10th, 11th and 12th grades
from all over the country, who excel in math and science, were conducted at Google’s offices in Tel Aviv. In each visit, there were 25
to 50 female students participants; about two thirds of them were
already studying CS. In addition, 2 conferences were held in leading universities in Israel for 9th grade female students. In total,
2000 female students participated in the program from over 100
schools and 42 locations in Israel.

Visit structure
Each visit lasts about two hours and consists of four parts:
■ 10 minutes: Gathering – light refreshments

http://ncwit.org/pdf/2007_Scorecard_Web.pdf
See The New Google Tel Aviv Office at http://blogoscoped.com/archive/200706-04-n67.html
3
A grant to investigate the impact of these visits was received from Google after 6
visits were held. Therefore, the investigation of the impact of these visits, as described
in this paper, began only from the seventh visit onward.
1
2

■

■

■

30 minutes: Lecture about Google products and
introduction to Google’s search engine (see Figure 1)
30-40 minutes: Panel of 4-6 female Google software
engineers
30-40 minutes: Office tour guided by the female engineers.
A key element in these tours was an informal chat between
the students and the engineers in smaller groups (8-12
female pupils)

In a later section of this paper, we present the impact of these
visits on the students and on the teachers who accompanied them.

Figure 1: Lecture about Google products. Lecturer: Daniela Raijman

2

METHODS

To help analyze the impact of these visits and
adapt for better results, the students complete
questionnaires at the beginning and end of each
visit, that examine if and how their perception
of CS changed during the visit. The CS teachers who accompany the pupils on the trip to Tel Aviv complete
another questionnaire at the end of the visit that examines the
visit from the teachers’ perspective. All questionnaires include both
open and closed questions. The closed questions are based on a
five-level Likert scale, where 1 indicates no agreement and 5 indicates strong agreement.
The data analysis presented in this paper was conducted on data
collected during seven of the female high school pupils’ visits to the
Google site. On the first two of these seven visits, pilot questionnaires were administrated and observations were conducted. Based
on the data gathered during these two visits, more elaborate questionnaires were constructed. These questionnaires were administrated on the five subsequent visits.
Table 1 outlines the number of participants in each of the last
five visits who filled out questionnaires, differentiating between pupils who were studying CS at the time of their visit to the Google
site and pupils who were not studying CS at that time. Table 1 also
presents the number of teachers who accompanied their pupils on
each visit.
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3.2 Short-term impact on pupils’ desire to study CS

TABLE 1. NUMBER OF PARTICIPANTS IN EACH VISIT

Visit No.

No. of
pupils
who were
studying
CS

No. of
pupils
who
were not
studying
CS

Total No.
of pupils

No. of
teachers

1

26

15

41

6

2

28

15

43

5

3

40

0

40

5

4

11

21

32

3

5

20

0

20

2

Total

125

51

176

21

3

DATA ANALYSIS

This section addresses five topics: The pupils’
general impressions from the visits; the visits’
short-term impact; the role of role models; a
comparative analysis of pupils’ conceptions those who were studying CS at the time of the
visit to Google vs. those who were not; and a comparative analysis
of pupils’ vs. teachers’ perspective on the visits.

3.1 General satisfaction from the visit
In general, all female pupils who visited Google, both those who
were studying CS and those who were not, expressed high satisfaction from the visit (average satisfaction of 4.5 out of 5), with 94%
mentioning either very high satisfaction (60%) or high satisfaction
(34%). The visit to Google met the teachers’ expectations as well
(average satisfaction of 4.3). Table 2 presents the students’ satisfaction level with different elements of the visit.
We highlight that 92% of pupils (N=164) indicated at the end of
the visit that they will recommend studying CS to their friends (both
male and female friends). This emphasizes the positive perception
of CS after the visit, as both a male and female friendly discipline.
TABLE 2. SATISFACTION LEVEL FROM VARIOUS VISIT ELEMENTS
Visit Element

Average Rank (1- 5)

Refreshments (N=171)

4.4

Lecture about Google (N=168)

4.2

Visit to the offices guided by the
female engineers (N=171)

4.6

Panel with female engineers (N=171)

4.4

The trip to Tel Aviv (N=169)

3.0

Meeting female pupils from other
schools (N=168)

4
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3.3 The role of role models
One of the questions the pupils were asked was whether they would
be interested in continuing their connection with Google through
various specified communication channels. Table 3 presents the
pupils’ responses. Specifically, when asked about online future
communication with the female engineers, there was no consensus.
However, when they were subsequently asked whether there were
other ways in which they would want to continue the connection
with Google (open question), they listed the following options:
■ Working at Google;
■ Paying additional visits to the company;
■ Including teenagers in the company’s brain-storming sessions
(for example, during the summer vacation) since youngsters are
very creative and can contribute significantly to the company;
TABLE 3. PUPILS’ DESIRE TO CONTINUE THEIR CONNECTION
WITH GOOGLE
Future communication channels with Google

Yes

No

Joining a Facebook group of female high school pupils
2.3 4

Since no interaction was facilitated between pupils from the different schools, it
seems logical that the pupils did not consider meeting pupils from other schools
to be an element that contributes to their satisfaction from the visit. We plan to
facilitate some interaction between the schools in future visits and to examine its
impact on the female students' satisfaction from the visit

66

This section examines whether the visit changed the desire of those
pupils who were not studying CS at the time of the visit to choose
CS as one of their electives in the subsequent year of high school.
The questions that addressed this issue were presented only to pupils who were not studying CS at the time.
Of the 51 students not studying CS as the time of the visit, only 9 intended to study CS in high school before the visit. Of the 42 pupils who
did not intend to study CS, 57% declared at the end of the visit that they
had changed their mind about studying CS the following year (from No
to Yes). Reasons that were given as triggering this change were the exposure to the female software engineers, the working environment, and the
pupils’ improved understanding of what CS is. These reasons are important in light of Eccles’s model of achievement-related choices (Eccles,
1989, 1994). We elaborate on these factors in Sections 3.3 and 3.4.
When the 9th graders who had to select a major for next year were
asked if they had changed their minds after the visit, 56% of those
who did not change their minds declared that they had already intended to study CS and that their decision now had been reinforced.
The remaining 44%, who did not change their mind, indicated that
they were not sure that CS was their most preferred subject.
This indicates that a short visit to a hi-tech company, accompanied by a personal connection with same gender role models, can have
a significant impact on students’ perspective of CS. The visit had a
distinctive short-term influence on pupils who were facing a decision
whether or not to study CS. Long-term influences will be investigated in the future. We further elaborate on this issue in Section 3.4.
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with an interest in CS (N=169)

70%

30%

Using an internet website containing CS learning
material and dedicated to female high school pupils
who study CS (N=171)

82%

18%

Participating in an internet forum in which female high
school pupils who study CS can discuss different issues
and help one another (N=168)

60%

40%

comprehensive articles

Specifically, the pupils indicated explicit ways to have a face to
face personal connection with the female software engineers they
met during the visit:
■ Inviting the female software engineers to give lectures and
teach courses to groups of pupils;
■ Establishing an option of talking directly with the female
engineers, for example, through a forum;
■ Conducting meetings with the female engineers in which
they would discuss various CS-related topics with the pupils,
assist them, and expose them to CS in an interesting way.
As to the topic of this paper, however, we wish to highlight
the pupils’ comments that specifically suggest ways to continue
the connection with the female software engineers they met during the visit. As we shall see later on in the paper, the opportunity to talk with the female software engineers, both during the
panel session and during the office tour, left a strong impression
on the pupils. This observation further highlights the importance
of exposing young female students to role models in CS (see for
example several works published in Inroads – the SIGCSE Bulletin
June 2002 Special Issue on Women and Computing). Goode (2008)
explains this importance and cites two reasons for it: “First, having
a role model of the same ethnicity and gender aids students’ ability
to imagine themselves in that professional role. … Secondly, role
models can break stereotypes that students hold about the work of
computer scientists.” (p. 364)
We illustrate the open and direct interaction between the high
school pupils and the female software engineers with several questions they posed to the panel 5.
■ How did you get into the field of CS? When did you start
studying CS?
■ Why do you love the profession?
■ Please tell us about something interesting that you did at
Google, or about a special project.
■ How many hours do you work every day?
■ Do you work at the computer ten hours every day?
■ What is it like to be a mother and a software engineer?
■ How do you feel in a predominantly male environment?
■ What is unique about Google Israel?
■ What other roles at Google, beside yours, are connected
to CS?
■ How are you evaluated?
■ Must you play? 6
As is evident, the questions addressed topics related to CS, the
working environment, the social life at Google, and the engineers’
personal lives.
Furthermore, when the female high school pupils were asked what
the most interesting thing was in their conversation with the female
We note that during the panel session with Google's female software engineers, the
teachers also expressed interest in the engineers' work and posed many questions.
6
It is reasonable to assume that this question was inspired by the pupil's exposure
to the games that are scattered throughout Google's offices, either before the visit
through the media or during the visit.

software engineers, their answers indicated a change in several known
misconceptions and stereotypes related to CS study and careers. According to the high school pupils, we mention several such misconceptions that changed following the visit. These include a lack of women
in the field, negative attitudes towards CS (it is not interesting, it is not
applicable), the need to have previous experience in order to enter the
field, lack of courage to learn the subject and other social influences,
and stereotypes of people who work in CS. All these conceptions are
well-known stereotypes of CS (see, e.g., Margolis and Fisher, 2001).

3.4 Pupils’ preconceptions about the visit: Pupils
who were studying CS at the time of the Google
visit vs. those who were not
Although the female pupils’ general impressions from the visits
were favorable (Section 3.1), statistically significant differences
were found between the two groups of female pupils – those who
were studying CS at the time of the visit and those who were not 7–
that may further explain the visits’ impact on each group.

A. Pupils’ expectations from the visit
As mentioned, the average score given by all female high school
students to the question whether the visit met their expectations
was 4.5. However, as can be seen in Table 4, although the visit
met the expectations of all pupils, there was a significant difference
between the two groups (p≤0.1). Specifically, the visits met the expectations of the pupils who were already studying CS to a higher
degree. This result can be explained by the fact that the visits were
more relevant, meaningful and understandable to them.
TABLE 4. SATISFACTION LEVEL FROM THE VISIT: PUPILS WHO
WERE STUDYING CS VS. PUPILS WHO WERE NOT
Pupils who were
studying
CS (1-5)

Pupils who were
not studying
CS(1-5)

Statistical
significance –
t-Test

4.6 (N=124)

4.41 (N=46)

074.

p≤0.1

B. Internal and external facets of CS
The pupils were asked about specific factors manifested in the visits that affected their desire either to continue studying CS (for
those who were already studying CS) or to choose CS next year
(for those who were not studying CS). As Table 5 indicates, significant differences were found between the two groups 8.
Table 5 shows the following.
(a) On the one hand, the mere understanding of what people
do in the hi-tech industry contributed more to the desire of
the pupils who were already studying CS to pursue their CS
studies than to the desire of pupils who were not studying
CS to choose to study CS the following year (p≤0.1); and

5

To simplify the presentation, we use the term 'the two groups' without specifying
them.
8
We do not present the ranking of additional factors for which significant differences
were not found.
7
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(b) On the other hand, working conditions at the Google
offices contributed more to the desire of pupils who were
not studying CS to study CS the following year than to the
desire of pupils who studied CS to pursue their studies.9
TABLE 5. FACTORS THAT AFFECTED PUPILS' DESIRE TO
CONTINUE STUDYING CS OR TO CHOOSE TO STUDY CS
Factor

Pupils
who were
studying
CS (1-5)

Pupils who
were not
studying
CS (1-5)

Statistical
significance
– t-Test

Understanding what
people do in
the hi-tech industry

4.2 (N=125)

4.0 (N=47)

.08

Working conditions
at the office
(food, games, view)

4.6 (N=125)

4.8 (N=48)

06.

p ≤0.1

Indeed, one might assume that pupils who were not studying
CS at the time of the visit would be more impressed by external
and visible factors either because they could not understand all of
the topics mentioned during the visit or because they could not
at all associate CS with what they heard. At the same time, these
exact two reasons may also explain why understanding what people
do in the hi-tech industry. That is, an internal facet of CS, contributed more to the desire of the students who were already studying
CS to continue studying it: they could mentally base what they
were presented with during the visit on their current CS knowledge and could associate CS with what they saw and heard 10.
This external-internal duality of CS is expressed also in the students’
answers to the following question: Can you propose additional activities to be integrated in the visit, which you would find interesting?
Pupils who were studying CS proposed activities that indicate
their interest in what is actually done at the company, specifying very
clearly CS problem solving processes by programming to include:
■ A closer look at life within the company:
Sitting with programmers and seeing how software is written,
how engineers actually work, how team meetings are held;
Obtaining a more detailed explanation about the different
professions at Google, about the different projects, and
other additional information about the company.
■ Some interactive activity:
The opportunity to write a small program within the
company
Simulate some of the work of Google teams.

Given these findings, separated visits are now set for the two groups. Further, usually,
a more introductory level talk (CS in the real world) is presented to students who are
not studying CS.
10
In addition, the connection between CS and the visits could be easily ignored by the
students who did not study CS simply because they did not know the CS teachers
who accompanied them (if they knew what those teachers taught at all) and
perceived them to be merely the trip's "responsible adults", without associating
them with CS studies.

Pupils who were not studying CS proposed activities that
relate more to the working environment at Google; nevertheless,
they did address the problem-solving facet of CS, emphasized by
the female software engineers throughout the visit:
■ Hearing about additional topics Google works on other than
the search engine; 11
■ Having an opportunity to play with the games;
■ Seeing additional things that female engineers do at Google;
■ Experiencing how the Google engineers work; working on
a challenging problem, for example by giving the pupils a
problem and letting them find creative solutions;
■ Activities related to possible improvements in Google
products or problems the pupils face [when using Google
applications].
The fact that pupils who were studying CS could make more
connections between CS and what they saw and heard during the
visit is observed also in the pupils’ answers to a question about the
contribution of each of the different activities that took place during the visit to their satisfaction from the visit. As Table 2 indicates,
all students expressed high satisfaction from most of the elements
related to the Google visit. However, we found statistical differences with respect to the factors presented in Table 6: The lecture
about Google and the conversation with the female software engineers. Once again, it is reasonable that these components of the
visit were more meaningful to the pupils who were studying CS at
the time of their visit to Google.
TABLE 6. SATISFACTION LEVEL FROM THE VISIT COMPONENTS:
PUPILS WHO WERE STUDYING CS VS. PUPILS WHO WERE NOT
Visit component

Pupils
who were
studying
CS (1-5)

Pupils who
were not
studying
CS (1-5)

Statistical
significance
– t-Test

Lecture about Google
(N=168)

4.3 (N=123)

3.8 (N=45)

.00**

Conversation with
female engineers
(N=171)

4.5 (N=123)

4.2 (N=48)

.02*

** p≤0.05

* p≤ 0 . 0 1

The above explanations are also supported by pupils’ answers
to an open question in which they were asked to specify additional
factors related to their visit at Google that they felt contributed
to the decision to study or to continue studying CS. Pupils from
both groups referred to the kind of work carried out in Google. For
example, they cite,

9
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11
During the analysis of the questionnaires distributed during the pilot stage, we
observed that the pupils identify Google only with its search engine. Following this
observation, the female software engineers added to their lecture about Google some
information about the company's other products and applications. In the following
visits, it was evident that the pupils were surprised by the fact that Google has other
applications besides the search engine, for example, that YouTube belongs to Google
and that Google has its own cell phone.

comprehensive articles

“The wide variety of domains and the freedom to express new
and good ideas”,
“The explanation of what they do here made me realize that this
is not a boring job and that it is challenging and can even be fun”)

TABLE 7. FACTORS THAT AFFECTED PUPILS' DESIRE TO STUDY
OR TO CONTINUE STUDYING CS: PUPILS VS. TEACHERS
Factor

All pupils
(1-5)

Teachers
(1-5)

Statistical
significance
– t-Test

Regarding the pleasant atmosphere at the Google offices, they state,
“The atmosphere was very nice and the lecturers were very nice”)

Understanding what
people do in
the hi-tech industry

4.18 (N=172)

3.8 (N=21)

06.*

Pupils studying CS at the time of the visit presented yet additional factors that reflected a wider and more diverse spectrum of
topics related more directly to CS; they address the way in which
the visits changed their conception of CS. The following are several
such factors presented by the pupils who were studying CS.
■ The hi-tech work
I got the impression that the work is not so hard as it
sounds […] and that there is no constant supervision and
that the work hours are convenient;
Work in this domain can be very interesting and
convenient and it does not mean just sitting in front of the
computer screen all day and doing boring things.
■ The wide spectrum of CS 12
Different disciplines within CS;
Google projects are interesting and increase my interest in
studying CS;
One can work on different projects and it is not just one
fixed thing [you work on].
■ The practical aspects of CS 13
Knowledge that the subject [CS] has usages and
implementations;
CS is a reality-based domain.
■ The social aspect of CS
Teamwork;
Connections with other countries;
Satisfaction of the people who work here.
■ Women in hi-tech
Women can also study and work in hi-tech.

Learning new material

3.86 (N=172)

2.75 (N=20)

00.**

3.5 Pupils’ vs. teachers’ perspectives on the visit
The questionnaire the teachers filled out at the end of each visit
was similar to the questionnaire the pupils filled out at the end of
the visit and it aimed to reveal the teachers’ impressions of the visit.
As it turns out, differences were found between the pupils’ perspective and the teachers’ perception of the pupils’ perspective. Here
again, due to space limitations, we mention only those questionnaire items for which significant differences were found between
the teachers’ and the pupils’ perspectives.
Table 7 shows factors related to the visit at Google that may
contribute to the pupils' desire to study or to continue studying CS.

This conception change is important since "Boring/don’t like it" was found by Gal
Ezer, Shahak and Zur (2009) to be the most dominant reason given by high schools
pupils for not taking CS in high school.
13
Margolis and Fisher (2001) found that female CS students tend to look for practical
and human-related usages of CS. This observation was also observed here, although
we have no intention to argue that it is incorrect with respect to male CS students.

*p≤0.1

* * p≤ 0 . 0 1

As can been seen, statistically significant differences were found
between the pupils and the teachers.14
It is evident that the teachers underestimated the influence of the
two factors presented in Table 7 – understanding what people do in the
hi-tech industry and learning new material – on their pupils’ desire to
study CS. We note that, from the pupils’ perspective, the understanding of what people do in the hi-tech industry was a major factor that
contributed to their desire to study CS (see Table 5). We can partially
explain the teachers’ relatively low appreciation of these two factors by
the fact that they were unaware of the pupils’ perception of CS and of
the fact that the visit in fact introduced the pupils to new aspects of CS.
We also found differences between the teachers’ perceptions and
the pupils’ perceptions with respect to two of the visit components,
as Table 8 indicates. As can be seen, the components presented in
Table 8 relate to the logistics of the visit. The significant differences
between the teachers’ and the pupils’ perceptions with respect to the
trip to Tel Aviv15 can be explained by the fact that the teachers attributed higher importance to other elements of the visit. However,
as can be seen, the pupils did not attribute high importance to the
trip to Tel Aviv as a factor that contributes to their satisfaction level
from the visit. With respect to the refreshments, it seems that we
can add nothing beyond noting the pupils’ high appreciation of this
component as a contributor to their satisfaction level from the visit.
TABLE 8. SATISFACTION LEVEL FROM THE VISIT
COMPONENTS: PUPILS VS. TEACHERS
All pupils
(1-5)

Teachers
(1-5)

Statistical
significance
– t-Test

Trip to Tel Aviv

3.0 (N=169)

2.3 (N=18)

.03

Refreshments

4.4 (N=171)

3.8 (N=19)

.02

Visit component

p≤ 0 . 0 5

4

12

CONCLUSION
Although we should and will investigate the
long-term impact of such visits, we can draw
several conclusions at this stage.

The teachers were asked what factors, in their opinion, would contribute to the
pupils' decision to study or to continue studying CS.
15
The pupils came from all over the country. School location may have some impact of
this datum.
14
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■
■

■

■

The visits to Google met the female pupils’ expectations;
The visits to Google had an immediate influence and impact
on the female high school pupils’ decision whether to select
CS studies in the high school;
A short visit to a hi-tech company can change pupils’
conceptions and stereotypes about the nature of CS,
computer scientists and software engineers, and about
working in the hi-tech industry; It is worth mentioning that
the Australian Digital Divas project (Lang, Craig, Fisher
and Forgasz, 2010) had similar success but their project
lasted a whole year. Our research suggests that even a one
two-hour visit can initiate a meaningful change.
The dominant role of role models presented during the visits
is a main explanatory factor of the above conclusions.

This paper presents only a preliminary data analysis of the high
school female pupils’ visits to Google offices in Tel Aviv. The long-term
impact of the Google initiative will appear in future publications. Ir
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