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Introduction

As its name implies, the GEM project set out to empower girls to embrace their STEM, digital and
entrepreneurial potential. One of the main activities of the project were the GEM summer camps,
intended as an educational opportunity through which girls can enjoy STEM as they learn about
STEM and through STEM together with other girls. The purpose behind the summer camps was to
inspire girls by giving them a positive experience of STEM and helping them realise their potential
in STEM, digital and entrepreneurial fields.

Ten higher education institutions organised the summer camps in the countries participating in the
project, namely Cyprus, Czech Republic, Germany, Greece, Lithuania, Malta, Netherlands, Slovakia,
Spain and Sweden twice, first in 2021 and then in 2022. The first round of summer camps involved
piloting of various activities and a report was prepared focusing on the planning and activities
carried out in the summer camps held in 2021, lessons that were learnt and recommendations for
modifications emerging as a result of evaluations carried out at a national level. On the basis of this
piloting, the programmes were modified and a second run of the summer camps was organised in
2022.

This report is intended to give an account of the main activities of the summer camps. The first part
of this report focuses on the planning and activities carried out in the summer camps, lessons that
were learnt and recommendations for stake holders interested in advancing the issue further to
successfully organize similar activities. This part of the report gives an overview of the summer
camps and of overall lessons learnt as a consortium. The second part of this report consists of a set
of case studies focusing on the events carried out and including details such as the organization,
content, tasks used and an evaluation of the implementation and its effects. This part of the report
contains a rich description of contexts, plans and activities and their evaluation.
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Part 1: Overall report on the activities carried out as part of the European GEM
summer camps

1.1 Aims
GEM aimed to achieve a number of overall learning outcomes. These were then translated into
specific learning outcomes for the context and students involved in each country and linked to
specific learning activities.

The general desired learning outcomes were:

Girls will have increased interest in STEM/digital disciplines

Girls will become aware of their own potential

Girls will be enabled to perform successfully in STEM/digital disciplines

Girls will be encouraged to study or pursue careers in STEM/digital sectors

Girls will have the confidence to consider leadership positions in STEM/digital sectors
Girls will have an enhanced employability with regards to STEM/digital labour markets
Girls will want to know more about STEM

Girls will want to be involved in STEM

1.2 Pedagogical approach

The consortium developed the pedagogical approach for the GEM summer camps. Inquiry-based
learning was the main pedagogical stance adopted. Activities were offered in which girls could engage
and explore topics or problems motivated by their curiosity. Real-life problems and tasks that are
relevant for society were assigned. Such authentic contexts and problems are known to trigger curiosity,
enhance student motivation (Hugerat et al., 2018) and stimulate ownership of the question and the
method employed. Moreover the use of real-life contexts and the blurring of boundaries between
science in school and science in everyday life were seen to make the subject more accessible to minority
groups (Wilson et al., 2015), foster positive attitudes towards science and reduce the gender gap in
science education (Bennett, 2016). Examples of such contexts and problems included dealing with
environment-related and pollution-related issues in a valley; student projects involving innovative ways
of transforming tourism into sustainable tourism; and mini projects using Arduino to solve a real-life
problem among others. The inquiry activities involved students asking questions and devising methods
to answer the questions. This approach stimulates ownership of the questions and of the inquiry itself.
Students can see the usefulness of the activity and its applicability in real life while being involved in
authentic STEM practices. In order for this approach to be fruitful it was deemed necessary to provide
the right educational environment by nurturing a culture of belonging, fostering social connectivity
among all the participants and developing a learning culture where girls feel comfortable to learn with
others, where making mistakes is allowed, and where they learn from their mistakes. Female role models
also played an important part. Female STEM professionals were invited to talk about their work, their
life, experiences and hobbies. This was intended to introduce the participants to different STEM-related
careers but also present female role models with whom girls can identify themselves. These role models
were intended to show that it is possible to be a female STEM professional and be successful in one’s
profession while having a social life.
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1.3 Students targeted

The project aimed to involve girls between 12 and 18 years old. Different countries focused on
different age groups, some working with younger students while other countries focused on older
students. This depended on the educational context involved, such as the age when the girls could
opt to study STEM related subjects or points when the summer camp might be able to influence
their career choice. Table 1 gives a summary of the number of girls involved in each participating
country during the two rounds of summer camps and the age of the students. During the 2021
summer camp, in a number of countries, COVID restrictions meant that they were unable to host
50 girls or so at one go and that meant that the number of participants was reduced to the maximum
number allowed. Some partners were able to organise more than one summer camp, increasing the
number of participants. During the 2022 summer camp, in most countries, the restrictions had been
removed and organisers were able to involve larger groups of girls. Over 800 girls participated in the
GEM summer camps over the two years.

Table 1: Girls participating in the summer camps

Country Age Participants 2021 | Participants 2022 Total
Cyprus 12-14 20 27 47
Czech Republic 12-16 50 51 101
Germany 12-18 25 15 40
Greece 13-15 68 70 138
Lithuania 12-14 66 36 102
Malta 11-12 35 65 100
Netherlands 14-16 27 20 47
Slovakia 10-18 15 63 78
Spain 13-18 64 59 123
Sweden 12-15 18 (out of 47%*) 7 (out of 17%) 25 (out of 64)

* The event was attended by both boys and girls

1.4 Summer Camp Learning Plans

Each partner developed a summer camp learning plan for the specific needs of the students. These
learning plans were based on guidelines developed for the GEM project (WP2). The learning plans
were based on the key concepts developed by the GEM consortium and the specific details were
designed with the help of the National GEM Teams who gave their advice and feedback on
appropriateness of materials for the girls involved and outcomes desired. The plans varied in length
and in content but in most countries they involved 5-day summer camps with an average of 5.5
hours per day. All are examples of educational approaches to encourage girls to participate in STEM.
Some of the summer camps focused on a particular theme such as colour, designing digital escape
rooms, lab technology and every-day life consumption and mini-projects exploring solutions for
safety and comfort using Arduino. Other learning plans included a number of stand-alone activities
targeting different desired outcomes. All summer camps involved hands-on activities, workshops or
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laboratory work through which girls could solve problems, try out ideas, design and collaborate on
the given tasks.

In 2021, despite the pandemic, most of the summer camps involved participants attending
physically on university campus or on other sites. In Germany the summer camp involved female
scientists who delivered lectures online to students who were physically present on campus. In
Malta and Greece, the organisers were constrained to carry out all the activities online due to public
health restrictions. However, the plan was successfully converted into an online form which still
involved students in hands-on activities and workshops in groups.

By summer 2022 pandemic restrictions had been lifted in most countries. In most countries it was
possible to hold summer camps that were completely face to face on University campus. The Greek
team opted to have another online summer camp in 2022. The summer camps included various trips
and outdoor activities. Some of these summer camps involved collaboration with entities or
organisations that are already involved in STEM related events and STEM communication or that
already organise summer camps or events dedicated to STEM. Their knowledge and experience
were combined with that of the organisers of the summer camps to give a positive and fruitful
experience to the participants.

Ice-breaker and team building activities were used to help participants introduce each other and get
to know each other and these were greatly enjoyed by those present whether attending online or
in person.

The learning plans for the summer camps included meetings with female STEM professionals who
spoke about their careers, challenges encountered and solutions found. They also spoke about their
life in general and their hobbies. This brought science and scientists closer to the girls, presenting
the professionals as normal women who have opted for a STEM career. It also showed girls that it
is possible for a woman to succeed in STEM. In Spain, participants could go a step further since girls
were able to work with and be immersed in the work of a female scientist for four afternoons.

Gender stereotypes were also targeted in other ways. For example, some activities included
interactive sessions that dealt specifically with stereotypes related to STEM and gender stereotypes
in particular. Women'’s contributions to STEM fields were also show-cased.

The learning plans included science content learning such as electromagnetism, human power or
DNA; mathematics such as mathematics in architectural structures; computational thinking and
programming skills; problem-solving; hands-on practical skills and entrepreneurship among others.
In all of these summer camps a lot of learning was taking place while participants were enjoying
themselves doing fascinating things such as blowing a bubble as big as a person or exploring
magnetic fields using magnets that appeared to float in air; designing and 3-d printing their own
escape box or using Arduino and sensors to develop solutions for every-day problems. Through the
summer camps students were also able to develop soft skills such as working with others and
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presentation skills. During several of the summer camps STEM became STEAM (science, technology,
engineering, arts and mathematics — Yakman & Lee, 2012) as the artistic aspect and creativity were
encouraged and developed. For example, designing escape rooms involved a strong artistic aspect
which included developing a story line among other things.

Entrepreneurship was targeted in various ways. For example, workshops involved girls in
considering being their own boss and reflecting about having leadership positions. Another activity
engaged girls in planning how to turn one of their hobbies into a business. Another way of targeting
entrepreneurship was by integrating it with other summer camp activities. For example students
were given a problem for which they were required to produce a solution and create a product. The
girls were then required to pitch the product to an audience.

Over the two years, various digital tools were used for communication such as the OWL-system,
ZOOM, Microsoft Teams or for coding such as Scratch, Arduino, Micro:bits and Blockly games.
Students also used applications when working on presentations, data analysis and so on. All of these
helped develop further students’ digital skills and empowered them to feel ready to participate in
and contribute to our increasingly digital society.

Girls participating in some of the summer camps were able to take home something to remind them
of this event such as an escape box, t-shirt, kit for experiments with magnets, a book about women
and their STEM-related contribution to society or a kit which enabled them to continue
experimenting with coding after the summer camps.

Details of these Learning Plans, the activities involved and their evaluation are available in the
country case studies.

1.5 Recruitment
Recruitment of participants in the various countries involved a variety of strategies and campaigns.
All partners had a summer camp support site with details about the summer camp and joining the
summer camp. These sites consisted mainly of a page on the higher education institutions” web site.
A popular form of advertising was through social media using catchy messages. Below is a list of
strategies and tools used by the various organisers.

e Summer camp support site

e Social media (FB, Instagram, Twitter, LinkedIn)

e Information on Faculty or departmental web page

e Newsletter of the University, Faculty or Centre

e Personal contacts with schools and STEM teachers

e Personal contacts with associations

e Contacts through student-teachers during school placements
e Emails

e Meetings (e.g. with schools, with students, with parents)
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e Newspaper through a press-release

e Radio and TV (regional or national)

e Special occasions such as events for girls

e Advertising during local conferences, seminars and university activities
o Digital leaflets and posters

e Printed posters put up in schools, University etc.

e Education Departments or delegations

e Teacher Centres

e Foundations for Science and Technology

Students generally applied through online registration forms. Paper forms were also provided to
schools in some countries to ensure that anyone can apply and not only those who are able to
register online.

In some countries, the number of applications was greater than the number of places they could
offer. In these cases, selection was necessary. Countries generally opted for selection on a first-
come-first served basis which was facilitated by online registration which included a time stamp.
This seemed to be the fairest and the most resource-saving thing to do.

As these few examples show, there are many possible methods of recruitment and selection.
Reflections about these methods are included in the sections related to evaluation and
recommendations.

1.6 Mentors

A very interesting characteristic of the GEM project was the involvement of GEM mentors in the
summer camps. The partners taking part in this project took up the idea and developed it further.
Some countries involved female experts as mentors by involving them in the design of the activities
or by assigning groups of students to join their research work for the duration of the summer camp.
Other partners involved young female mentors with a STEM-related background as adult group
leaders and session leaders. In this way a mentor would follow a small group of students for the
duration of the summer camp. These mentors were often prepared for their roles through special
training sessions in which the aims of the summer camp, the activities and pedagogy to be employed
were explained. Some partners involved experienced teachers and females involved in non-formal
learning events.

1.7 Challenges encountered
The main challenge encountered when implementing the summer camps in 2021 was the COVID-
19 pandemic. This affected the number of students participating, the activities that could be
organised and also made the logistics more complex. Some of the challenges caused by the
pandemic are listed below:
e A number of countries tried to delay the summer camps as much as possible with the hope
that the situation improves.
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e A number of partners decided on whether to have an on-site or an online/hybrid summer
camp very close to start of the summer camp, mostly the week before. This made planning
difficult and very hectic in the last few days before the start of the summer camp.

e One partner (MT), was not given permission by the health authorities to go ahead with the
on-site summer camp despite planning and including safety and sanitization measures. They
changed to an online summer camp losing some of the students who had registered for the
summer camp.

e Other partners, while having the possibility to organise an on-site summer camp, had a
restriction in the number of girls they could accept for the event with the maximum being
20 or 25 students. Some partners were able to run the summer camp twice so that all the
students could participate but for some partners this was not possible.

e Some activities had to be abandoned due to COVID restrictions such as a project
presentation event to which parents are invited. Partners who still managed to organise such
an event found the activity to be very successful.

Some challenges were specific to the country involved, for example weather conditions such as very
high summer temperatures that limit the possibility for outdoor activities.

Having many girls interested in participating may appear like a positive point but this proved to be
a challenge when the number of applications was greater than the number of places available. This
situation was made worse by COVID restrictions in 2021 resulting in a smaller number of allowed
participants. Selecting girls who would participate in a fair and transparent way was a challenge.
Accepting students on a first come first served basis was adopted by a number of partners. In some
countries attracting a good number of girls was a challenge.

A common challenge was including girls from all socio-economic backgrounds. The educational
nature and timing of the summer schools (during school holidays) together with the venue
(University campuses) resulted in a rather homogeneous group of girls participating, that is, girls
who either themselves or their parents already have some interest in STEM. Although we do not
have data about their socio-economic backgrounds, it is likely that many participants come from
similar backgrounds. Girls from poorer educational backgrounds might have to overcome an extra
hurdle to participate in an event that is organized by a higher education institution. In this respect,
schools are in a better position to encourage girls to consider STEM because girls from all
backgrounds attend school, and this encouragement should preferably start when they are still in
primary level.

One particular partner (SK) implemented the summer camp through an already established summer
camp related to physics which is usually open to boys and girls. In 2021 this was organized for girls
only as part of the GEM project. Several boys and their parents complained. One possible solution
to this challenge is to organize two parallel summer camps one for girls and the other for boys and
girls as was normally the practice.
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Having participants with a wide age range (e.g. 12-16) may present a challenge. This may be solved
by grouping the students into smaller sets with a smaller age range (e.g. 12-14; 15-16).

The distance of certain venues from the main campus was also a challenge.

Ensuring that the activities reflect the interests of the students may be a challenge. One of the
partners found it necessary to adapt and re-design activities on a daily basis during the first round
of summer camps, to reflect the interest of the group of participants and make them more
relevant to the girls.

Another challenge encountered was financial in nature. Engaging mentors, buying materials,
providing lunches and paying for trips meant that some partners needed to look for sponsors to
cover all the expenses.

1.8 Evaluation of the activities of the summer camps

The GEM project adopted a plan-do-check-act approach, so part of the planning and
implementation involved having an evaluation phase. Due to the different educational and national
contexts in which partners operate and the variety of activities involved in the summer camps it was
necessary to analyse systematically the different design aspects and their impact. Those would
permit reflection on the feedback obtained, adaptation of learning plans and making
recommendations for future summer camps whether they are GEM summer camps or other
summer camps organised by policy makers or other stake holders. The evaluation was based on the
experience of all the participants, girls, educators and the organizers themselves.

The impact of each summer camp and its activities on the participants was explored using a pre-
post survey design. A literature review was carried out to identify previously validated instruments
that can be used to explore participants’ characteristics and attitudes such as students’ interest in
science and scientific careers and perceived relevance of science education. These were used to
develop an instrument for use in the GEM project. This includes items developed by Knezek and
Christensen (2010), PISA (2006) and the Modified Attitude towards Science Inventory (Weinburgh
& Steele, 2000). Following review and extensive discussions within the consortium it was agreed to
prepare a short and simple version of the instrument that can satisfy the need of the evaluation
without burdening students with lengthy questionnaires which would be contrary to the aim of the
summer camp. The pre-questionnaire was intended to determine the characteristics, views and
perceptions of the participants while the post-questionnaire was intended to provide feedback
about the summer camps and their impact on students. The post-questionnaire included a number
of open questions to give students the opportunity to elaborate on their views and experiences.

The pre-questionnaire was divided into three sections. The first section collected information about
the age of the students, the STEM-related subjects studied at school and their career aspirations.

The second section looked at participants’ thoughts about STEM-related school subjects. The items
were based on the STEM semantics survey developed by Knezek and Christensen (Tyler-Wood,
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Knezek & Christensen, 2010). The third section investigated girls’ feelings about STEM subjects and
about studying STEM through eight Likert scale items. Items 1-4 were items from the PISA (2006)
study while items 5-8 were from the Modified Attitude towards Science Inventory (mATSI). The
items chosen were adapted to focus on STEM and not only on science. Items 1 and 2 explored the
students’ enjoyment in learning STEM; items 3 and 4 their instrumental motivation to learn STEM;
item 6 targeted their self-concept of STEM; while items 5, 7 and 8 explored their views about the
value of STEM in society.

The post-questionnaire too was divided into three sections. The first section consisted of a series of
statements that targeted the desired outcomes of the summer camp. Students were required to
mark their level of agreement with each statement on a five-point Likert scale. The second section
consisted of the same items that appeared in Section 3 of the pre-questionnaire. It was intended to
explore any changes in views and thoughts as a result of the summer camp. The third section of the
post-questionnaire was intended to provide feedback about the regional activity.

A short reflective questionnaire was prepared to obtain feedback from educators leading sessions
with the students. A template with questions and instructions, to be filled by partners helped the
development of a case study report for each country. Copies of these instruments may be found as
Appendices to this report. An analysis of the key characteristics and outcomes is given in the
following sub-sections. The quantitative data presented is based on an analysis carried out by Oliver
Straser from University of Education in Freiburg, Germany (PHFR).

1.8.1 Characteristics of the students attending the summer camp

The students who attended the summer camps tended to have quite positive attitudes about STEM.
The students ticked a number in a STEM semantic survey making part of the questionnaire, to
indicate how they feel about the STEM subjects that they learn at school with 1 representing ‘means
nothing’ and 7 representing ‘means a lot’. Table 2 summarises their thoughts about STEM subjects.

Table 2: Participants’ thoughts about STEM subjects

SCIENCE MATH. BIOLOGY CHEMISTRY | PHYSICS
Mean 5.67 5.59 5.57 5.09 5.11
To me science means nothing 1 1.47% 2.30% 3.10% 6.19% 7.93%
2 1.47% 3.55% 2.00% 5.73% 3.30%
3 5.03% 5.22% 6.87% 6.42% 6.61%
4 12.16% 9.39% 9.76% 12.61% 13.22%
5 19.08% 17.75% 17.07% 20.87% 18.06%
6 21.59% 24.84% 23.73% 19.72% 22.47%
To me science means a lot 7 39.20% 36.95% 37.47% 28.44% 28.41%
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The mean scores were between 5.09 and 5.67. The physical sciences had slightly lower means
compared to the other STEM subjects, however overall most participants had a positive attitude
towards STEM. Around 11% of the participants neither liked nor disliked STEM subjects, while for
another 13.5% STEM means nothing or very little. Table 3 on the other hand summarisé@the
students’ responses related to how interesting they find the school subjects ranging from 1 (boring)

to 7 (interesting).

Table 3: Participants’ level of interest in STEM

SCIENCE MATH. BIOLOGY CHEMISTRY | PHYSICS

Mean 5.68 5.24 5.39 5.33 5.02

To me science is boring 1 2.30% 5.22% 5.92% 6.75% 9.21%
2 3.34% 4.59% 5.29% 4.14% 6.21%

3 4.18% 8.14% 4.23% 4.36% 7.49%

4 9.19% 11.90% 10.15% 13.51% 11.56%

5 15.03% 16.70% 15.64% 13.51% 13.49%

6 26.72% 20.46% 20.51% 20.70% 20.13%

To me science is interesting 7 39.25% 32.99% 38.27% 37.04% 31.91%

The mean score for science learnt in an integrated form is the highest score observed. However
most participants expressed a relatively high interest in the STEM subjects. This is understandable
as the summer camp was a voluntary activity and in most countries it took place during the students’
summer holidays so it is no surprise that it mostly attracted girls who show a moderate to high
interest in science. In fact, when asked why they applied for the summer camps most students did
so out of their own personal interest in STEM as shown in Figure 1.

Why did you participate in the summer camp?

= | am interested in science

= My parent(s) thought it would be good for me

= My friends took part

= My teacher recommended it

Figure 1 Motivation to attend the summer camp

* %
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But does the students’ interest in STEM correspond to an interest in further studies in STEM? This
issue was tackled by another item in the pre-questionnaire. The responses to this item are
summarised in Table 4.

Table 4: Participants’ interest in continuing studies in STEM

Continuing studies in STEM is . .. Continuing studies in STEM is ...

ordinary 1 3.35% unappealing 1 2.31%

2 1.89% 2 1.47%

3 4.61% 3 4.82%

4 12.37% 4 13.21%

5 20.34% 5 16.35%

6 27.04% 6 27.88%

fascinating 7 30.40% appealing 7 33.96%

Mean 5.48 Mean 5.60

The responses summarised in Table 4 show that before the summer camp almost 25% of the
participants did not feel fascinated by the possibility of further studies in STEM nor did they find the
prospect appealing.

1.8.2 Girls’ feelings about STEM subjects before and after the summer camps

A set of questions were included in both the pre-and post-questionnaires. These questions
investigated girls’ feelings about STEM subjects and about studying STEM. The questions explored
student enjoyment in learning STEM, their instrumental motivation to learn STEM subjects, their
self-concept of STEM and their views about the value of STEM in society. Table 5 shows the means
of the responses given by the participants on a five-point Likert scale where 1 corresponded to
‘strongly disagree’ while 5 corresponded to ‘strongly agree’.

Table 5: Means of the pre- and post- responses related to students’ feelings about STEM and STEM

learning
Statement Mean pre- | Mean post-
questionnaire | questionnaire
A. | am interested in learning about STEM 4.14 4.44
B. | enjoyed learning STEM topics 3.96 4.47
C. Making an effort in my STEM subject(s) is worth it because this 4.04 4.22
will help me in the work | want to do later on
D. What | learn in my STEM subject(s) is worthwhile for me because 3.91 4.1
| need this for what | want to study later on
E. STEM is useful in helping to solve the problems of everyday life. 3.76 4.15
F. STEM is easy for me 3.45 3.64
G. STEM is helpful in understanding today’s world 4.06 4.31
H. It is important to know STEM in order to get a good job 3.74 3.89
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The means show that overall, student responses ranged from a neutral position (3, neither agree
nor disagree) to an agreement with the statement (4) before the summer camp. Their enjoyment
in learning STEM (statements A and B) showed a mean of around 4 corresponding to agreement.
The statements linked to their feelings about the value of STEM in society had means ranging
between 3.45 and 3.76. The lowest mean (3.45) was observed for the statement linked to their
self-concept of STEM indicating that for a number of participants STEM is not easy. The means of
the statements linked to instrumental motivation to learn STEM were 3.91 and 4.04.

When asked to record their feelings about STEM subjects following the summer camp all the
means increased to show a more positive disposition. Figure 2 shows a comparison between the
means scored per statement in the pre- and post- analysis.

Pre - Post Analysis

[t is important to know STEM in order to get...
STEM is helpful in understanding today’s...
STEM is easy for me.
STEM is useful in helping to solve the...
What I learn in my STEM subject(s) is...
Making an effort in my STEM subject(s) is...
I enjoyed learning STEM topics.

[ am interested in learning about STEM.

(=]
[N
N
w
B
(€23

H Post W Pre

Figure 2: Pre- Post- analysis of responses related to students’ feelings about STEM and STEM
learning

A t-test analysis, based on 400 matched pre- and post- questionnaires, showed that the differences
between the pre- and post- responses were statistically significant. Cohen’s d value for the size of
the effect were low to medium with the greatest effects (d = 0.504 and d = 0.445) obtained for
statements B (I enjoyed learning STEM topics ) and F (STEM is easy for me) respectively. Other
relatively high effects were observed in relation to their interest in STEM (A), the instrumental
motivation to learn STEM subjects (C) and the value of STEM in society (G). These statements are all
linked to outcomes targeted by the summer camps. Although Cohen’s d values are not very high,
one has to keep in mind that the participants started the summer camp with a relatively positive
attitude towards science hence the modest increases.
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A set of questions in the post-summer camp questionnaire targeted the desired learning outcomes
identified by the consortium for the summer camps. Students were required to self-assess and
indicate their level of agreement with a list of success criteria. The percentage of participants
choosing each category are shown in Table 6 with 1 representing ‘strongly disagree’ and 5
representing ‘strongly agree’.

Table 6: Student self-assessment

| am aware
| can of the | can | can
mention relevance imagine imagine
ICT-related | | am aware | of digital myself myself
uses and of gender | technologi | lamready | | amready | workingin | workingin
application | stereotype esinmy toengage | toengage | ascience- an ICT-
S s life in science inlICT related job | related job
1 2.66% 3.02% 1.52% 2.83% 4.72% 2.65% 7.09%
2 2.47% 1.51% 1.14% 2.08% 8.49% 3.98% 11.22%
3 12.55% 8.30% 7.39% 15.47% 21.70% 16.67% 28.74%
4 54.56% 30.00% 41.67% 37.36% 40.19% 32.39% 31.89%
5 27.76% 57.17% 48.30% 42.26% 24.91% 44.32% 21.06%
Mean | 4.02 4.37 4.34 4.14 3.72 4.12 3.49

Around 80% of the students agreed or strongly agreed with most statements. The lowest levels of
agreement were for statements related to their readiness to engage with ICT or an ICT-related
career (65 and 53% respectively). This trend is evident in the mean score for each statement, also
given in Table 6.

In most countries more than half the students participated because they were interested in science.
This is expected as the summer camp was voluntary and likely to attract girls who were already
interested in science. The high interest and positive attitudes of participants before the start of the
summer camp meant that increase in interest and change in attitudes in many countries was modest
(Figure 2) however students still reported a change in their views about science which were
broadened as their knowledge deepened (Figure 3). A more substantial change was often observed
for their awareness of the applicability of STEM in everyday life. This showed that one of the
strengths of these summer camps was the way STEM was presented through real-life contexts using
hands-on activities. Their meetings with females in STEM professions also helped students learn
about how science was being used to solve real-life problems such as developing a vaccine for
COVID-19 (ES) or use of electromagnetism in diagnosis and treatment of medical conditions (MT),
among others.
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Do you think differently about science
since attending the summer camp

ENo
H A little
® Quite a lot

B Yes definitely

Figure 3: Changes in how the participants see science

1.8.3 Which advertising methods attracted students to participate?

Figure 4 shows that most of the girls heard about the summer camps from their schools or their
teachers. Parents and friends were also influential. It appears that personal contact was the most
effective method for recruitment since having someone encouraging them to attend, influenced
girls’ decision to participate. In this respect it may be helpful to involve schools and teachers who
may encourage girls who are less likely to come forward and apply because they are not very good
at STEM subjects or because they have never considered a STEM-related career. In this way the
summer camps would be able to reach girls who would benefit from these events more than girls
who are already very keen on science.

How did you learn/hear about the summer camp?

= From my teacher = From my friends
= Through social media = Through a school advertisement

= From my parents

Figure 4: Advertising methods that attracted the participants
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1.8.4 Feedback related to the summer camps

All summer camps reported very high enjoyment of the activities involved. Figure 5 summarises the
students’ response about enjoyment of the activities. Their response to this statement corresponds
to their response to the question about whether they enjoyed learning STEM during the summer
camp, discussed in Section 1.8.2.

Did you enjoy the summer camp programme?

= No, hardly ever = Sometimes = Most times = Yes, almost always

Figure 5: Feedback related to enjoyment of the programme

Students also reported feeling comfortable during the events which would have contributed to their
enjoyment. This was one of the aims of the summer camp: providing a comfortable and non-
threatening environment in which the girls can work. Figure 6 summarises their responses related
to this point. It is evident that the summer camps managed to achieve this aim as most students felt
comfortable and at ease during the summer camps.
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Did you feel comfortable during the
summer camp?

u No, hardly ever
B Sometimes
m Most times

M Yes, almost always

Figure 6: The environment during the summer camp

Another item in the questionnaire required students to indicate whether they would recommend
this summer camp to other girls. The responses are summarised in Figure 7. Students indicated that
they are likely to recommend the summer camp, in fact 96% of the students indicated that they are
likely to do so.

Would you encourage other students
to participate in the summer camp
next year?

m No, notatall
B Probably not
u Probably yes,

H Definitely yes

Figure 7: Encouraging other girls to participate

The questionnaire also encouraged participants to write their reasons for their choice of statements
and to provide further feedback through open questions. The students provided a lot of feedback,
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some of this specific to a particular camp or activity which the organisers can use for future summer
camps.

A number of students suggested longer summer camps and shorter breaks so that they would have
more time doing science:

“I would like a longer one, maybe a week camp would be great!” (CZ)
“Those breaks are unnecessarily long, we lose time to explore something else.” (CZ)

“I wish it lasted more days!” (GR)

Participants also stated that they would encourage other students to attend and reported a change
in their views and attitudes related to STEM:

“Before the summer camp, | couldn’t connect much with STEM. My friend persuaded me to take
part in the summer school and it was so much fun. | would like to do my student internship at ICSE
next year.” (DE)

“Yes | did because after this camp | found that science can be very fun and interesting”. (MT)

Some students stated that they would apply again the following year if this opportunity was again
available. This shows that the various types of summer camps such as in-person or online, the
activities included (such as working with scientists, meeting and talking with female scientists,
hands-on tasks and experiments, creating and building something together such as an escape room)
were well planned and appropriate for the age groups involved. Students reported learning new
STEM-related content, learning about STEM-related careers, entrepreneurship and gender
stereotypes:

“It strengthened my desire to become a respected person in a given field where there are mostly
men!” (CZ)

“I realised that women have a wide variety of jobs in STEM and that it is not male related at all.”
(MT)

“Being a scientist seems like a dream to fulfill and the woman can do anything she dreams of.”
(ES)

The extent of achievement of the various outcomes was impressive. It varied from country to
country and each partner has identified particular strengths of their model of the summer camp and
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events, as well as taking note of areas that needed to be reinforced. These specific points are
available in the country case studies presented in Part 2 of this report.

Students appreciated the challenge in some of the tasks such as creating their own riddles and
coding:

“What | liked most was that we could make up our own riddles. Maths riddles are particularly
exciting”. (DE)

“I liked creating the project the most, it was a lot of fun when you find out that the project you
made works and can be useful for others, and | also really enjoyed collaborating and working in
groups”. (LT)

“It was a lot of fun and exciting ... it is possible to develop imagination and thinking here”. (LT)
The participants also appreciated activities that were linked to real-life contexts:

“I really enjoyed working in the biology lab and | got excited because | learned about my
blood type by doing the experiment myself’ (CY).

The girls also appreciated the contact with female scientists especially when they were able to
shadow them during their work:

“This is a different way of learning science than in school, it is practical, you enter a laboratory,
you meet people who are dedicated to this and especially the point of doing it yourself and doing
a real research”. (ES)

“Great chance for students far from the capital to meet such interesting females. Very inspiring.”
(GR)

This last comment showed how an online event may prove to be successful and may even be
advantageous as students who live too far from the university organising the event may still
participate and benefit from the experience.

1.9 Lessons learnt and recommendations

Several lessons were learnt through the experience of the two rounds of summer camps held in
2021 and 2022. These included lessons of a more general nature as well as specific lessons related
to activities or events held. In this section recommendations of a more general nature are described.
Other recommendations that are more specific to a particular summer camp or activity can be found
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inthe case studies. These recommendations are based on the feedback given by students, educators
and parents as well as observations and reflections of the project consortium.

1.9.1 STEM SUMMER CAMPS CAN REACH ALL GIRLS

e Attracting girls who are not very interested in science

While a sizeable number of girls who participated were not very interested in STEM or STEM-related
careers when they joined the summer camp, it is recommended that where possible more students
of this type should be involved. Girls who do not have a STEM background (such as high interest in
science, high achievers or parents in STEM-related professions) should be invited and encouraged
to participate. Teachers and schools may be able to help by encouraging such students or their
parents to register for the summer camp. Organisers may include this as a selection criterion when
selecting participants. Furthermore since schools are already in touch with students with a range of
interests in STEM and diverse achievement levels, they are in a very good position to influence girls.
Schools may benefit from the activities organised in the various GEM summer camps and draw from
the ideas based on the cost free GEM summer school organization guidelines that are available on
the GEM website. These may be adapted for use with students. The in-school activities may include
informal meetings with STEM professionals, discussions related to gender stereotypes in STEM as
well as hands-on educational activities. The ages of the students catered for by the GEM summer
camps were set by the EC at 12-18 years. However we recommend that school activities targeting
girls should start at an even younger age and continue throughout their years at school. Schools
may benefit from seminars or workshops on aspects targeted by the GEM summer camps.

e Helping girls who are somewhat interested in science

One of the observations made was that generally girls who participated in the summer camps
tended to be already interested in STEM. A good number were not interested in a STEM career
before the summer camp but claimed that they would consider it at the end of the summer camp.
It would be interesting to know how many students would eventually opt to further their studies in
STEM related areas and take up STEM-related careers. This information is not available and could
not be collected so soon after the event. The evidence seems to suggest that summer camps are an
ideal activity for girls who are somewhat interested in STEM but do not necessarily feel inclined
towards a STEM career. Events like the summer camps may act as the final encouraging push in the
direction of STEM careers. They are also a very good tool for higher education institutions to attract
future students.

e Attracting participants
Ideally planning should start several months before the actual camp to allow tackling of all the
logistics and to permit a good advertising campaign. It would allow parents to make arrangements
about vacations and other commitments such as planning activities for their daughters during
school holidays. When organising events such as summer camps, getting students from
underprivileged socio-economic backgrounds to participate may not be easy. We recommend visits
to schools from such areas and reserving some places for girls from these backgrounds. When
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preparing the dissemination materials itis advised to consider teachers and parents as target groups
of the dissemination measures, since the majority of girls did not apply on their own, but were
encouraged by them.

1.9.2 ORGANIZING SUMMER CAMPS IN A COLLABORATIVE WAY IS BENEFICIAL FOR THE
SUCCESS OF THE SUMMER CAMPS

e Involving experienced persons, existing networks and events
The summer camps have shown that using the expertise of persons who are already involved in
organising summer camps can enhance the students’ experience. These persons may be involved in
the planning but may also organise a session/s. It is important to inform these experts about the
aims of the summer camps. Similarly, any existing networks or activities for girls may be used.

e Mentors and role models

Several partners reported the benefit of having students working in small groups while being
supported by a female mentor who could lead the work involved. In some countries, the mentors
were involved in planning and designing the activities. Some mentors were asked to attend training
sessions. It is recommended that mentors leading work in groups attend workshops/training
sessions prior to the summer camps in which the organisers can brief them about the pedagogies
that would be employed and how they can support and scaffold student learning. The STEM-related
content can also be introduced. The role of the mentors is considered crucial to the success of the
program as they helped provide a supporting environment where girls feel safe and able to work in
aninclusive and welcoming environment. Mentors were also able to encourage girls to persist when
faced with challenges and difficulties, emphasising the importance of grit and determination and
showing girls that failure is a normal part of the learning process.

Visits to workplaces involving female scientists who can act as role models and who can show that
it is possible to be female and a STEM professional while at the same time have a normal social life
are also recommended as ways of tackling gender stereotypes. It is important to show female
professionals in an approachable way, so that girls can identify themselves with these role models.
Besides speaking about their careers, role models may also speak about the challenges they have
encountered and how they managed to overcome gender stereotypes.

1.9.3 INCLUDING THE GIRLS’ SOCIAL SURROUNDINGS MAXIMIZES THE IMPACT

e Parents
Since the girls were minors, parents were involved in the registration process and were required to
give their consent for data collection, photography etc. In fact a considerable number of participants
said that they applied because their parents encouraged them to apply. We recommend that when
advertising STEM summer schools, parents are included as a target group. Due to COVID-19
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restrictions, in most countries it was difficult to involve parents in a meeting, therefore some
countries organised an online information meeting for parents. An event where students present
their projects or the work carried out during the summer camp to an audience that includes their
parents is highly recommended. This can be an occasion to target stereotypes that parents
themselves may have or may be followed up by sending parents further links and online materials.

e Shaping boys’ attitudes too

One of the discussions that often came up in meetings related to the project were whether it is best
to organise the summer camps only for girls or whether both boys and girls should be included.
There are pros and cons for both types of summer camps. What is definitely needed are
opportunities to shape boys’ attitudes on girls in STEM too. This may be done by showcasing girls’
teams’ success in STEM-related investigations and projects. When facing criticism about organizing
a "girls-only" event, it proved to be a good practice to indicate and communicate all the other STEM
events in the region, that are organized for boys, since project partners made extensive networking
activities and knew about the STEM activities on offer. The girls who participated in the summer
school were also encouraged to tell about their summer schools experiences in class, show the
products they had developed through programming, engineering or researching. This way the whole
class gets involved and the impact is extended.

1.9.4 IT IS INSPIRING TO SHOW THE VARIETY OF STEM ACTIVITES AND THEIR CONNECTIONS
TO AUTHENTIC REAL LIFE PROBLEMS

e The activities

The activities that may be included vary according to the students involved. The project partners
and the national GEM teams organized activities involving inquiry based learning and real-life
problems in a supportive learning environment and linking the topics chosen to the world of work
and involving female role models in STEM. The case studies have shown that activities that resemble
school STEM activities (including report writing and listening to a talk) should be avoided or kept to
a minimum. On the other hand, activities that actively involve students such as laboratory-based
activities, hands-on activities, coding, planning, designing and discussing were all motivating and
beneficial. The fun factor and the wow factor are also important. Ideally students should be
introduced to various STEM fields including relatively new STEM fields. Activities linked to real-life
contexts and to the interests and lives of young people were particularly successful.

The activities should provide opportunities for learning experiences that make girls feel that STEM
learning is accessible and to persist when faced with challenges. This requires the right type of
activity, scaffolding and support.

Involving students in presenting their projects to an audience will also help develop students’
presentation and communication skills.
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Tackling gender stereotypes and entrepreneurship directly is also recommended. This may include
specific discussions related to stereotypes, students learning about women in STEM including
examples from history and the present day. Meeting role models is another way of tackling gender
stereotypes. Entrepreneurship may be developed by designing the summer camp around a problem
or competition that will help participants develop these skills. A product may be developed as part
of the summer camp which students are then required to ‘sell’.

e Location and duration of a summer school

The length of the summer camp and of each day should also be considered. While a number of
partners reported that students asked for longer summer camps and more activities, one particular
partner received feedback that the day was too long and that some students were tired towards the
end of the end. Striking a balance between types of activities and length of each summer camp day
requires some trials and adjustments. For example an event in the form of a summer school during
school holidays for girls who are already interested to some extent in STEM may be one or two
weeks long. This type of summer school may be a suitable holiday activity for these students while
their parents work. On the other hand shorter events may be more suitable for girls with lower
levels of interest. The organizers should consider the best options by weighing costs against the
added value of the activities and the length of the event.

Since it is expected that a summer school offers a variety of activities for entertainment and social
interactions, it is very much appreciated, if the learning also takes place outside a class room.
Outdoor events are recommended, such as learning about laws of physics while being in a climbing
arena or learning about optics in a laser tag room, or going to the mountains at night to watch stars
and learn about astronomy and so on.

e Learning Environment
The use of activities such as ice breaker activities and games helped students to get to know each
other. These activities may also be linked to STEM. This time for exchange between students, making
friends and socialising is an important part of the process. This together with other efforts to provide
a supportive and non-threatening environment are very important.

e Group work and collaborative work
Girls working in groups and supported by an adult leader (mentor) proved to be very successful.
Groups of around four students worked very well. Grouping of students may be carried out in
different ways. In some examples reported in the case studies, allowing students to work with their
friends encouraged students to participate and in most cases helped students. In one particular case
in the first round of summer camps, students were distracted when working with their friends and
worked better when working with different students.
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1.9.5 EMBEDDING THE SUMMER CAMPS IN THE REGIONAL AND NATIONAL STEM EVENTS
SCENE HELPS MAINTAIN STEM INTEREST

e Follow-up events
A positive outcome of the summer camps was the fact that many girls enjoyed the summer camp
experience so much that they declared that they wished to apply again. We recommend follow-up
events for these girls to sustain and support their interest in science — this can be done by informing
the participants and their parents about the other STEM events that are organized by the same
institution or other institutions in the region.

1.9.6 FURTHER APPLICATIONS OF THE GEM SUMMER CAMP PILOTING EXPERIENCES

e Workshops/summer school for teachers
Based on the feedback gained through the networking activities, teachers may benefit from
workshops related to stereotypes, entrepreneurship and pedagogies and activities that may support
girls in their STEM classrooms. Our Lithuanian colleagues are already ahead of this and based on the
GEM summer school experiences, the knowledge gained in connection to gender and STEM, a 40-
hour professional development course was developed and will be launched by April 2023.

e STEM Summer schools as an outreach event of higher education institutions

During the piloting several higher education institutions recognized the benefits of organizing a
STEM summer camp for girls, in order to attract future students. The organization of the GEM
summer camps was done in a collaborative way: higher education institutions offered rooms and
staff, STEM female professionals participated on a voluntary basis without remuneration and in
some cases there was sponsorship by private companies besides the EU grant that was used to cover
the expenses involved. Local institutions, non-governmental institutions and initiatives connected
to STEM and gender equality were good collaboration partners in establishing the organizational
team of the summer camps. These structures will be maintained in some countries and they will
continue organizing STEM summer schools, setting an example also for other higher education
institutions.

1.9.7 BECAUSE OF THE COMMON INTEREST IN ATTRACTING MORE GIRLS TO STEM STUDIES
AND CAREERS, SHARED FINANCING OF THE SUMMER SCHOOLS IS IMAGINABI;/

Apart from the higher education institutions and local institutions, non-governmental institutions
and initiatives connected to STEM and gender equality who might be interested in supporting the
organization of summer schools mentioned in Section 1.9.6, we would like to highlight two other
possible support groups:
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e Parents
Since it is in the interest of parents for their children to find promising jobs in the future and since
they may also be in need of (educational) leisure time activities for their children in the summer
holidays, many parents would be ready to pay a participation fee for the STEM summer school. This
however may only include girls and parents who are already interested in STEM subjects or a future
STEM career to a certain extent and excludes girls who are unable to pay the fee.

e Business
Additional support may be obtained from local companies that can offer their employees as role
models and guided visits of the premises of the company for world of work connections. Big
companies who are willing to get involved in education and who already have staff and financial
capacities for this purpose, may help when searching for funds.

1.10 Conclusion
The first part of this report gave an overview of the GEM summer camps organised in the 10
countries involved in this project, evaluating several aspects of the planning and implementation.
This is followed by a series of case studies focusing on specific summer camps.
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Part 2: Country case studies — Summer Camps 2022

In the following sections case studies describing and evaluating the summer camps held in the different
countries are presented.
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[Cyprus]

1. The Context

(Provide some background information on the educational context including for example ages of compulsory
education, subjects taught (especially whether STEM, entrepreneurship and ICT are compulsory), age when
students make subject choices, if any etc.)

The educational system in Cyprus is centralized with all schools in Cyprus (ages 4-18)
monitored by the Ministry of Education and Culture which decides on the curricula and the
books that will be taught in each age year. The compulsory education covers ages five to
sixteen, and for those ages education is free in all public schools. The main teaching language
in public schools in Greek. There is also the option for private schools for which the

parents have to pay tuition fees, and these are usually schools in which the main teaching
language is English. For the primary school (ages 6-12) the curricula includes mainly the
following subjects: Greek Language, Mathematics, History, Religious Education, Health
Education, Science, Sports, Music and Environmental Education. In the secondary
education (12-15) the students again focus on general knowledge in various subjects similar
to primary education, but science is divided in Chemistry, Biology and Physics, and ICT is
added as a new subject. In the high school (15-18) the students choose a specialization
(Classic studies, STEM, Finance) or a technical direction. Students who wish to follow STEM
careers have to choose the STEM specialization which focuses mainly on Mathematics,
Physics, Chemistry and a choice between Biology, Advanced ICT and Architectural Drawing.

2. Recruitment
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(Provide information about the advertising and recruitment campaign, what worked and what was less
successful. Describe activities, tools, materials used in the advertising strategy.)

Because of the covid-19 restrictions our group had to wait until last minute before deciding on
whether the summer school 2022 would be held on-line or as a face to face event, and also to
be able to decide on the number of students we could accommodate in the classroms. Given
the good conditions at the beginning of the summer in Cyprus, we decided to hold the summer
school as a face to face event at the University of Nicosia campus mainly, with some visits to
other premises as well. The summer school was scheduled for the week after the end of the
school year, June 27" until July 15t 2022.

The local team prepared a letter introducing the summer school and providing all details
(dates, program, link to form for people interested). The letter was circulated to personal
contacts, all university faculty and staff, on a facebook page for teachers and parents and was
also advertised in an online newspaper (paideia-news) that is popular with teachers and
parents. The letter with the details and the schedule is included in Appendix | in greek. The
letter included a link for parents to register their children to the summer school. We decided
that if we had more participants than we could recruit we would use a first come first serve
approach and this was possible because the online registration form has a date and time
stamp.

The initial registration was very successful with more than 40 girls registering for the summer
school, but we were informed by the University that we could not have more that 27 girls at
the University classrooms. Therefore, we selected the first 27 girls who registered and
informed their parents. The consent form to photograph activities and record parts of the
summer school was included in the initial form submitted by the parents.

3. Summer camp support site
(Provide brief information and link to the summer camp support site.)

A summer camp support site was prepared and this included information about the project,
the team and the daily schedule.

http://www.girls4stemcyprus.com/pilambdaetarhoomicronphiomicronrho943epsilonsigmaf.
html

European
Commission



Empower Girls to Embrace
ol their Digital and
ItermationalCentr forSTEM Education ® Entrepreneurial Potential

Link to the summer camp support site:

http://www.girls4stemcyprus.com/pilambdaetarhoomicronphiomicronrho943epsilonsigmaf.
html

4. The Plan
(Give a description of the ideas behind the learning plan; people supporting the plan such as any companies e.g. ICT or
software companies. You may include copies of adverts, posters etc. Describe your plans. What did it involve? (How
many days and how many hours in each day? Where were the sessions held? What kind of activities have you planned?
Did you organise trips? Who was involved? What is the agenda?)

The learning plan for this years’ summer school was modified based on observations and
comments from the first year. As a team we reflected on the process from Year 1 and noticed the
following: (a) there was a need for a more integrated learning and a problem that would tie together
all activities, (b) the emphasis on technology and entrepreneurial skills was not highlighted in the
previous year. Therefore, the second summer school was modified to account for these two issues.
We decided to use a problem as the guiding for all days, and we also placed an emphasis on
design thinking process.

The target group for this year were 12-14 year old students and the duration was five day, 6-hours
per day. Four of the days took place at the University of Nicosia, in different labs and Departments,
and one of the days was a visit at the Athalassa National Park. The detailed plan is presented
below. The activities were interactive and required the students to work in small groups, collaborate
and create various artefacts. People from the Department of Education, Department of Human
Biology, the National Environmental Center of Cyprus and various companies were involved.

(a) Pedagogy

(Include a description of the pedagogy employed in the activities, giving examples.)
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The emphasis was on using the design thinking process as a way to solve different problems
that were presented in the activities. Specifically, the main problem that was presented to the
students was: How can you improve scientists’ well-being at work by using colors? In order to
be able to address the problem the students had to first familiarize with different scientists
and their working spaces. This involved visiting different labs at the university (i.e. VR lab,
biology lab), outside the university (i.e. environmental center), and meeting scientists working
in different companies (i.e. interface design engineer, a space craft engineer) and discussing
with them about their work life and everyday life. At a later stages they had to brainstorm
about different solutions, chose the most appropriate solution using specific criteria (if it is
feasible in terms of making a prototype and cost), prepare their product and pitch it to the
audience. Therefore, the pedagogy was mostly problem-based learning, using aspects of
design thinking process.

(b) Focus on entrepreneurship
(How was the focus on entrepreneurship achieved?)

Our focus on entrepreneurship had to steps:

(a) On Day 5 we invited two female role models working in private companies (interface
designer and software designer) to visit the students and do the following: (a) present
aspects of their work, especially the entrepreneurial aspect, and (b) act as judges for
the products prepared by each of the group.

(b) Students were asked as part of the design thinking process to prototype a product
and pitch it. Pitching involved creating a logo and identity for their product and
company, and presenting their product in 5 minutes using creating ways. During the
process of preparing for the pitching of the product they received feedback and
comments from the female role models.

(c) Technology
(How was technology incorporated to enhance girls’ digital competences?)

Insert text here

- They engaged with AR and VR technologies in the special lab on Day 1
- They engaged with programming and robotics on Days 2 and 3 (Lego WeDo)
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5. The learning plan for the summer camp
(Include a copy of your learning plan.)

Day 1: Introduction and the science of colours

9-10: Introduction to the summer school and ice breaking activities
e Draw a STEM person activity and share it with the rest

10-11.15 am: Break

11.15-12.15 pm: Virtual Reality and Colors (visit at the VR lab of UNIC and emerging in VR and AR with
the guidance of Dr Chris Christou)

12.15 - 1 pm: Discussing with female role models - Meeting an astrophysicist (Dr Stella Manoli)
1.pm - 1.30 pm: Lunch Break
1.30pm - 3 pm: The science of colors and materials

e The students will work in groups in the science lab mentored by a female scientist to understand
the science behind iridescent colors.
e Students will experiment with materials to create their own iridescent colors.

Day 2: Colors in the environment - Visit to National Part and environmental center
9-10: Introduction to the activity, field study and tools

e Students will be introduced to the problem: what is the role of colors in the environment and
where can you spot iridescent colors in the National Park.

e Students will be introduced to field study rules and the technological tools that they will use
during the field study.

10-11.15 am: Break
11.15 - 1.00 pm: Group Work

e Field study
e Presentation of findings and discussion of findings with female scientists

1.pm - 1.30 pm: Lunch Break
1.30pm - 3 pm: Designing a sustainable school - activity using LEGO we do 11

Day 3: Using colors in the lab and the mathematics of colors
9-10: Introduction to lab work and lab rules

e Students will visit the Human Biology and Technology labs at the University of Nicosia and will
learn about basic rules and the technologies and tools that are available for them to use (i.e. 3D
printer, stop motion animation, lab equipment). How do we use colors in lab work? Using
indicators and change color as a way to see changes

e [ntroducing the role of women in STEM through an interactive presentation of history of STEM

e The role of mathematics in STEM
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e [nterview with a female scientist (Dr Vicky Nicolaidou, Immunologist)

10-11.15 am: Break

11.15-1.00 pm: Learning how to program - workshop on programming LEGO we do 11 using light and
color as the problem (Dr. Efi Nisoforou and Eftychia Xerou)

1.pm - 1.30 pm: Lunch Break

1.30pm - 3 pm: Time for cinema! Movie screening of a movie about women in STEM

Day 4: The role of technology and the process of designing and promoting products
9.00-11am.: Working with technological tools and how they can help

11.00-1pm: Group work on design thinking and promoting products

1.00-1.30p.p.: Lunch break

1.30-3.30p.p.: Working in groups to produce a product related to colors

Day 5: Entrepreneurial skills in STEM

9.00pm- 11am: During the last day the students will work in their groups in order to prepare the final
project.

11lam - 1pm: Meeting female role models (Christina Vasiliou, Interface Designer/ Eleni Michailidou/
Software Designer)

1.00-1.30pm: Lunch Break

1.30 - 4.30pm: Presentation of final project and Evaluation by Female Role models
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6. Learning Outcomes
(List the learning outcomes targeted.)
STEM/ICT subject | Knowledge of | Knowledge about | Entrepreneurial | Transversal skills
w knowledge inspiring role | the STEM/digital | mind-sets
s £ models and their | world of work
§ g meaning
Draw a|lX X X
STEM
person
Giant X X
bubbles
The science | X X X
of colors and
materials
Visit to | X X X X
National
Park
Using colors | X X X X X
in the lab
The role of | X X X X X
designing
and
promoting
products
Final X X
presentation
7. Mentors

(Describe the involvement of mentors, how they were recruited, the number, their STEM backgrounds, how
they were trained/prepared for the summer camp.)

Some of the mentors were also involved in the first summer school. Those involved in the
first summer school reflected on their activities from Year 1 and modified them. Those
involved for the first time were informed about the target audience and purpose of the
summer school before attending.
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Maria Evagorou

Associate Professor in Science Education focusing on inquiry based
learning

Efi Nisiforou

Lecturer on Technologies, her work focusing on using technological
tools (i.e. eye tracking) to identify users’ needs.

Myrtani Pieri

Associate Professor, her research focuses on gastointestical track
physiology. She also holds a diploma on entrepreneurship

Maria Nicolaou

Theoretical physicist

Liza Pitri Artist, work focusing on materials and color

Vicky Nicolaidou Assistant Professor, hew work focuses on autoimmunity

Stella Hadjiachilleos Environmentalist, work focusing on sustainable development

Stella Manoli Astrophysicist, work on designing products and solutions for
spaceships

Agni Stylianou Associate Professor on Learning Sciences, work focusing on multiple
perspectives

Eftychia Xerou Expert on robotics

Chris Christou

Associate Professor in Multimedia, expert on AR and VR technologies

Christina Vasiliou

Interface Designer and entrepreneur, works at a national bank in
Cyprus as an interface designer for bank apps

Eleni Michailidou

Software Designer, works at a private company

8. Evaluation data collection
(Describe the preparation related to data collection such as obtaining permissions, consents.)

During the application process the parents were asked to indicate whether they provide
consent for data collection, including recording of some sessions, photos and responding to
questionnaires. All parents provided the written consent for data collection for research
purposes and for the use of photos for research purposes.
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Ctvrtek 23. 6. 2022

9.00 Pfivitani na Pedagogické fakulté Univerzity Karlovy (Or. K. Chroustova, mentorka letniho
tabora) — pfed mistnosti R216

9.05 - 9.30 Organizaéni zileZitosti (dotaznik, nabidka pro volbu jidla k obédu) - R216

9.30 - 10.30 Pfednaska o genderovych stereotypech ve védé (Mgr. Markéta Brabcova,
Mgr. et Mgr. Gabriela Langhammerovd, R216)

10.30 - 10.50 Prestavka s oblerstvenim - R216

10.50-12.20

Skupina I: Chemie a uméni (doc. 5. Kuckova, R216)

Skupina II: Barvy v chemické laboratofi (Ing. T. Smirnova, R206D)

Skupina lil: Méfime s poditaéem v chemické laboratofi (Dr. K. Chroustova, R206A)

12.20 - 13.25 Obéd (jidlo dle dopoledni individudlni volby) - R216

13.25-14.55

Skupina I: Barvy v chemicke laboratofi (Ing. T. Smirnova, R206D)

Skupina II: Mé&Fime s poéitaéem v chemické laboratofi (Dr. K. Chroustova, R206A)
Skupina lil: Chemie a uméni (doc. 5. Kuckova, R216)

14.55 - 15.15 Prestavka s oblerstvenim -~ R216
15.15-16.45
Skupina I: Mafime s poéitacem v chemické laboratofi (Dr. X. Chroustova, R206A)

Skupina II: Chemie a uméni (doc. 5. Ku¢kovd, R216)
Skupina lil: Barvy v chemické laboratofi (Ing. T. Smirnova, R206D)

16.45 — 17,00 Zakonéeni prvniho dne (doc. 5. Kuékova, Ing. T. Smirnova, Dr. Chroustova, R216)
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Patek 24. 6. 2022

9.00 Privitani na Pedagogické fakulté Univerzity Karlovy (Dr. K. Chroustova) - pfed mistnosti R216

9.00 - 9.10 Organizaéni zélezitosti (nabidka pro volbu jidla k obédu) - R216

9.10 - 10.40 Jak miZe barevné 2lato vylepiit mikroskopii? (doc. V. Petrdkovd, R216)

10.40 - 11.00 Pfestavka s ob&erstvenim - R216

11.00 ~ 12.30 Lov a obchod se zviraty (Dr, K. Vojif, Mgr. A. Nejedly, R216)

12.30 - 13.25 Obéd (jidio dle dopoledni individudlni volby) - R216

13.25-14.40

Skupina I: Prirodovédné principy v jednoduchych pokusech s litkami kaidodenni spotieby
(prof. M. Bilek, R206A)

Skupina II: Jak se oddéluji litky kolem nas v chemické laboratofi (Or. K. Chroustova, R206D)

14.40 - 15.00 Prestavka s obcerstvenim - R216

15.00 - 16.15

Skupina I: Jak se oddaéluji latky kolem nas v chemické laboratofi (Dr. Chroustova, R206D)

Skupina I: Pfirodovédné principy v jednoduchych pokusech s litkami kaidodenni spotfeby
{prof. M. Bilek, R206A)

16.15 - 17.00 Zakonéeni letniho tabora (dotaznik, pfedani certifikatd, Dr. Chroustova, prof. Bilek,
R216)
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Mgr. Markéta Brabcova a Mgr. et Mgr. Gabriela Langhammerova

Markéta Brabcovid a Gabriela Langham
merova jsou z oddéleni Narodni kon-
takini centrum - Gender a vidda Sociolo
gického ustavu AV CR, Zabyvaji se pro-
blematikou institucionalni zmény ve vé-
deckych a vyzkumnych organizacich, a
také strukturdlnimi pfekazkami ve védé
a vyzkumu, se kterymi se potykaji
zejména Zeny ~ védkyné béhem své ka-
riéry. Markéta vystudovala prava a do
kontuje genderova studia, Gabriela vy-
studovala teologii, filosofii a genderovd studia, dokon¢uje doktorské studium,

JLeny a divky do védy patiil”

doc. Mgr. Ing. Stépanka Kugkova, Ph.D.

Stépanka Kutkova vystudovala analytickou chemii na Pfirodo-
védecké fakulté UK a biochemii na VSCHT v Praze, V soudasné
dobé plsobi na obou vysokych Skoldch, ale na UK se nyni vé-
nuje pfipravé budoucich uditell. Z védeckého hlediska se za-
byva pfevaliné analyzou uméleckych objektd a proteomickymi
analyzami krevni plazmy pacientd s onkologickymi a neurode-
generativnimi onemocnénimi, Doma ji vidy po ndvratu vitaji
dva mainiti myvali kocoufi.

JZivot je kratky, délej, co té bawil"

RNDr. Katefina Chroustova, Ph.D.

Katefina Chroustovd vystudovala uditelstvi chemie a matema
tiky pro stiedni $koly a ndsledné didaktiku chemie na Pfirodo-
védecké fakulté UHK, V soucasné dobé pracuje na Pedagogické
fakulté UK, kde se podili na vyuce budoucich uditeld chemie.
Jeji védecké pasobeni se zaméfuje na témata z didaktiky che-
mie, zejména na oblast digitdlnich technologhi &i experimental-
nich éinnosti ve vyuce chemie. Ve volném ¢ase chodi do divadla
a rada si zpiva,

+Nikdy neni pozdé s éimkoliv zodit!™
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Ing. Tatiana Smirnova

Tatiana Smirnova wystudovala Vysokou $kolu chemicko-technolo-
gickou v Praze v oboru Biochemie.

1iZ od bakaldfského studia se vénuje analyze proteind s vyuitim
ruznych analytickych metod. V soufasné dobé pokraduje ve svém
vzdélivini v doktorském studiu také na Vysoké 3kole chemicko-
technologické v Praze. Soudasné je odbornou asistentkou na Kate-
die chemie a didaktiky chemie Pedagogické fakulty Univerzity Kar-
lowy, kde vede cviteni a laboratofe z analytické chemie.

~Pokud néco chees, tak to urdité pijde udélat!”

doc. Ing. Vladimira Petrakova Ph.D.

Vladimira Petrikova se narodila v roce 1985, Vyrastala v Kladné,
kde vystudovala Fakultu biomedicinského inZenyrstvi CVUT, Ve své
doktorské praci se zabyvala vyzkumem luminiscenénich center
v diamantu pro biomedicinské aplikace. Ti roky strdvila diky Hum-
boldtové stipendiu na Svobodné univerzité v Berliné, kde od nano-
diamantd pfegla ke studiu nanodastic zlata. Od roku 2019 pGsobi

. v Ustavu fyzikdlni chemie J. Heyrovského Akademie véd (R, kde
diky prestiini grantové podpofe zakladda vlastni vyzkumnou sku-
pinu. Zabyva se tim, jak pomoci plasmonickych nanoddstic vylepiit
superroziidovaci mikroskopil. Je jednou ze zakladatelek organizace
Crexpats in Science, kterd sdruluje Ceské védce v zahrani¢i. Ma
ctyfi déti, dcefi je Sestnact, syndm deset, osm a nejmladdimu dva
roky.

Nevzdavejte véci dopiedul”

PhDr. Karel Voji¥, Ph.D.

Karel Vojif vystudoval uditelstvi biologie a chemie na pedagogické
fakulté Univerzity Karlowvy. Doktordt ndsledné ziskal na Plirodové-
decké fakulté Univerzity Karlovy, V soutasné dobé pasobi na ka-
tedfe biologie a environmentdlnich studii Pedagogické fakulty
Univerzity Karlovy, kde se podili na pfipravé budoucich uéiteld.
Vyzkumné se zaméfuje pfedeviim na kurikulum pfirodnich véd,
aktivizaZni metody ve vyuce a dovednosti budoucich uditela pfi-
rodovédnych pfedméti.

~Kdo hleda, naléza.”
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Adam Nejedly vystudoval ulitelstvi biologie a télesné vychovy.
V soutasné dobé pokratuje ve svém studiu v rdmci doktorského
studia zaméfeného na didaktiku biologie na Pedagogické fakulté
Univerzity Karlovy, Vyzkumné se zaméfuje pfedeviim na védecké
dovednosti 2dka | budoucich uditeld. Zaroven pusobi jako uditel na
Zakladni Skole Davie,

~UEime se pro Zivot.”

Jana Fiftova

Jana Fiftova vystudovala potravinafskou primyslovku a pasobila jako
mistrova v cukrafské vyrobé. Potom preéla na Katedru chemie a didak-
tiky chemie Pedagogické fakulty UK a je zodpovédna za laboratofe, pfi-
pravu laboratornich €innosti a daldi podobné aktivity.

~Holky, nebojte se laboratore, chemie je krdsnd!™

prof. PhDr. Martin Bilek, Ph.D.

Martin Bilek vystudoval uditelstvi chemie a fyziky pro zdkladni a
stiedni skoly a vénuje se celou svoji akademickou kariéru vzdéldvani
uditeld pfirodovédnych a technickych pfedmétia zejména chemie. Za-
stupuje Univerzitu Karlovu v konsorciu ICSE, zaloZeném na Pedago-
gické univerzité v némeckém Freiburgu, které je hlavnim koordinito-
rem projektu GEM. Na Webu konsorcia ICSE (icse.eu) je fada Infor-
maci k podpofe wyuky pfirodovédnych a technickych pfedmétd,
wietné daldich projektd, ndvodd k fedeni problémi apod.

+~Déviata, nebojte se chemie, je viude kolem nas, a nebude nam sko-
dit, kdyZ budeme védét, co znamend a jok fi poudivat!”

/
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Comparing conceptions pre and post summer school

Itisimportant to know STEM in order to get a good job _ 4.08

4.06

STEM is helpful in understanding today™s world _
3.98

sTem s easy for me. T : 62

351

STEM s useful in helping to solve the peotloms of everyday NN :

ffe 4.06

What fleam in my STEM subjectfs)is worthwhite for me [ «2¢

because | need this for what I want 1o study later on 413

thes will help me in the work | want to do later on 428

4.54
L enioved learring STEMooics. T
10y € PX 4.10

e interested in tearmirg about STEM. TR 459

4.41
e i 000 050 100 150 200 250 300 350 400 450 500
+
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“For me studying more for STEM fields is..." use a scale from
1=it is usual to 7=it is amazing, to reply.
30.00%
24.68%
% 22.08%
19.48%

20.00% 18.18%

15.00% 12.99%

10.00%

5,000
3
130% o ooee  1:30%
0.00% - L
It is usual 2 3 4 5 6 s No reply
amazing
+
+
|
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"For me studying more for STEM fields is..." use a scale
from 1=it is not interesting to 7=it is attractive, to reply.

30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

!
I SYEE) -0 -

2.
0.00%
-

v

10.39%

]
» >

12.99%

“

37.66%

18.18%

©

18.18%

A

&

"I am ready to be occupied in science", reply using a scale from
1105, where 1= Strongly disagree and 5=Strongly agree

50.00%
45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

0.00%

Strongly
disagree

0.00%

Disagree

11.11%

Neither agree
or disagree

19.44%

Aggree

45.83%

23.61%

Strognly No reply

agree

Did you feel confortable during summer school?
45.83%

50.00%

2.78%
. —
&

30.56%

20.83%

&

&

N
Sy >
-~
&"p &

o-m l
»

@(}*

&

® Sometimes

® Most of the times

= Yes, almost abways

» No, almaost not at all
W No reply
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Would you motivate a student to participate in
the summer school?

50.00% 45.83% 45.83%
45.00%

40.00%

35.00%

30.00%

25.00%

20.00%

15.00%

10.00% 6.94%

5.00% -~ 000% poo% — 139%
0.00%
No, no way Apparently Certainly! Apparently  Other No reply
yes not I
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7KH /LWKXDQLDQ HGXFDWLRQ VI\VWHP LV FHQWUDOLVHG 3ULPDU\ HC
IRU \HDUV JUDGHYV 7KLV HGXFDWLRQ LV FRPSXOVRU\ EXW SDUH
RU SULYDWH VFKRRO *HQHUDO HGXFDWLRQ ODVWV IRU \HDUV JUD!
LV DOVR FRPSXOVRU\ HGXFDWLRQ B6HFRQGDU\ HGXFDWLRQ LV QRW
SURJUDPPH *UDGHYV RU *\PQDVLXP ,,, ,9 6HFRQGDU\ HGXFDWL
LOQWHQG WR FRQWLQXHWKHLUHGXFDWLRQ ZLWKD YRFDWLRQDO TXD!
ZKR GR QRW LQWHQG WR JR RQ WR KLJKHU HGXFDWLRQ FDQ IROOR
YRFDWLRQDO WUDLQLQJLQVWLWXWLRQV 9RFDWLRQDO WUDLQLQJ L
7KH PDLQ ODQJXDJH RILQVWUXFWLRQ LQ SXEOLF VFKRROV LV /LWKX
LQ SULPDU\ VFKRRO /LWKXDQLDQ ODQJXDJH PDWKHPDWLFV ZRUO
HGXFDWLRQ DUWLVWLF HGXFDWLRQ DUW DQG WHFKQRORJ\ PXVLF
SK\WLFDO HGXFDWLRQ ,Q VHFRQGDU\ VFKRRO SXSLOV VWXG\ /L
PDWKHPDWLFV KLVWRU\ FKHPLVWU\ ELRORJ\ SK\VLFV DUW HGXF
WHFKQRORJ\ DQG FLWL]J]HQVKLS HGXFDWLRQ 3XSLOV FDQ WDNH HF
SVI\FKRORJ\ SKLORVRSK\ WKHDWUH DQG RWKHU HOHFWLYH VXEMHF
WHDFK 67(0 VXEMHFWYV HLWKHU DV DQ LQWHJUDWHG VFLHQFH FRXUV

o L lutb|l;m|-m7 "tll;ul-lrvtrrou| vbl;

,QIRUPDWLRQ GLVVHPLQDWLRQ DQG FRPPXQLFDWLRQ WRRN SODFH
VFKRRO ZDV SXEOLVKHG RQ WKH 9LOQLXV 8QLYHUVLW\ ZHEVLWH W
J)DEXOW\ RI 3BKLORVRSK\ZHEVLWH DQG VRFLDO QHWZRUNV ,QIRUPD)
ZLWK WKHLQYLWDWLRQ ZDV VHQW WR DOO VFKRROV LQ 9LOQLXV &LV
VFKRRO VSXEOLFLW\ PHDVXUHV ZHUH GLVFXVVHG DW WKH 9LOQLXV !
WKH H[SHULHQFH RI SUHYLRXV VXPPHU VFKRROV ZH KDYH PRGLILH(
UHTXHVW WR ZULWH PRUH GHWDLOHG UHDVRQV IRUDWWHQGLQJ WKH
7TKHLQYLWDWLRQ DQG LQIRUPDWLRQ DERXW WKH VXPPHU VFKRRO Z|
ZLOODOVREHIRUZDUGHG WR WKH VFLHQFH WHDFKHUV DVVRFLDWLF
7TKHFRQWHQW RI WKHLQIRUPDWLRQLQFOXGHY WKHIROORZLQJ SRLC
,QYLWDWLRQ GDWH SODFH DJHRISDUWLFLSDQWYV
%ULHILQIRUPDWLRQ DERXW WKH SURMHFW

%ULHILQIRUPDWLRQ DERXW WKH VFKRRO DOUHDG\KHOG

'"HWDLOHG VFKRRO SURJUDPPH

SDUWLFLSDQW UHJLVWUDWLRQ IRUP SDUWLFLSDQW GHWDLOV PR
SDUWLFLSDWH LQ WKH VXPPHU VFKRROV

KWWSV 7277 YX OW NYLHFLD YX PRN\NORYV LU DNDGHPLMRYV YDVDU

KWWSV 777 IVI YX OW QDXMLHQRY IDNXOWHWR LY\NLDL JHP SI
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7DUJHW JURXS JLUOV IURP 9LOQLXV FLW\ VFKRROV DJHG
/IRFDWLRQ 9LOQLXV 8QLYHUVLW\ %XVLQHVV 6FKRRO 6DXO{WHNLRTL
'D\V GD\V KRXUV SHU GD\

ODLQ DFWLYLW\ H[SORULQJDXWRPDWLRQ VROXWLRQV IRUD VDIHDC
VHQVRUV )RFXVRQFRPSHWHQFHY 3UREOHP VROYLQJ &ROODERUD\
&QULWLFDO WKLQNLQJ 'LIJLWDO IOXHQF\

(GXFDWLRQDO H[FXUVLRQ WR 9,9,6723 D FUHDWLYLW\ VRIWZDUH DQ"
KWWSV 7277 YLYLVWRSX]XSLV OW

O-P ;7-]o]«

7KH6XPPHU 6FKRRODFWLYLWLHY ZHUH EDVHG RQ WKH SULQF
FXUULFXOXP ZDV EDVHG RQ WKHFRQVWUXFWLRQ RI QHZ NQR.
WKHVWXGHQW VLQYROYHPHQW LQ SUDFWLFDO DFWLYLWLH\
WKHH[SHULHQFH RI VXFFHVV 7KH SDUWLFLSDQWYVY RI WKH VX
DQG VNLOOV WKURXJK WKH SURFHVV RIFUHDWLQJPLQL SUR?

OOP oltvom;mju;ru;m;tuv_»br

2QFH WKH PRGHOV DQG SRVWHUYV ZHUH ILQLVKHG D SUHVHQWDWLRC
DOQOWLFLSDWHG WLPH ZKHQ WHDPV SUHVHQW WKH UHVXOWY RI WKHI
B3URIHVVRU 20JD .XUDVRYD DQG 3URIHVVRU 0DAHQD ODFNRLW 6LQ?!
SUHVHQW 7KHUHIOHFWLRQ VHVVLRQ ZHQW ZHOO ZLWK WKH YLVLWL
JLUOV SUHVHQWDWLRQV EXWDOVR FRPPHQWLQJRQ WKHP DQG DVN
2QH RI WKHDLPV RI WKLY VFKRRO ZDV WR JLYHJLUOV D SRUWUDLW R/
FDUHHU DV D VFLHQWLVW FDQ EH OLNH KHOSLQJ WKHP WR IXOILO V
SHRSOH 7KHDLP ZDV WR VKRZWKHLPSRUWDQFHRIGLIJLWDO VNLOOV
IRUZRPHQ V IXOILOPHQW DQG FDUHHUV 7KH VFKRRO V JXHVWYV DUH
20JD .XUDVRYD KDV EHHQ DZDUGHG WKH ILWKXDQLDQ 6FLHQFH 3
KHUVHULHV R RIDUWLFOHYV )URP 'DWD 6FLHQFHWR $UWLILFLDO ,QWHC
6LOQNHYLpPpLHQ; LV WKH B3UHVLGHQW RI WKH <RXQJ OLQGV 'LYLVLRQ F
ILWKXDQLD

O1P $;1_moso]«

7HFKQRORJ\ ZDV XVHG WR FUHDWH PLQL SURMHFWY PRGHOV
+RXVH JDUDJH VWUHHW OLJKWLQJ $UGXLQR /('V EXWWRQ UHPRWH
FDUG :LIL

7UDIILF OLJKWV $UGXLQR /("

ORWLRQ GHWHFWLRQ LQ WKH\DUG $UGXLQR 3,5 VHQVRU /('V OLJKW
$ODUP IRUXQDXWKRULVHG DFFHVV $UGXLQR EX]JHU /('

&UHDWLRQ RIDFFHVV FRQWURO IRUDXWKRULVHG SHUVRQV RQO\ $U
5HPRWH FRQWURO RI WKH ERRP EDUULHU $UGXLQR VHUYR PRWRU /(

" $ ;t;-umbm]rt-m=ou|_;vtll;ul-Ir
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‘HSODQQHG WKHVFKRRO VSURJUDPPHEDVHGRQ WKH *(0 SURMHFW \
WRPRWLYDWHJLUOV WROHDUQ67(0VXEMHFWY WREHLQWHUHVWHC
DQG HQWUHSUHQHXUVKLS VNLOOV 7KH WKUHH GD\ VFKRRO SURJUD
KDQGY RQDFWLYLWLHYDQG OHLVXUHDFWLYLWLHYV

2Q WKH ILUVW GD\ RI WKH VFKRRO WKHJLUOV ZHUH ZHOFRPHG E\ 3UF
WR WKH*(0O WHDP DQG WKHQ GLVFXVVHG WKHVFKRRO SURJUDPPHLQ
YROXQWHHUV RUJDQLVHG WHDP EXLOGLQJJDPHV WKXV FUHDWLQJTL
DFWLYLW\RIWKHVFKRRO ZDV +RZWR XVH '"SHQFLOVDQG KRW JOXH
ZHUH DOUHDG\ YROXQWHHULQJ LQ WKHLU WKLUG VXPPHU VFKRRO
GLVFXVVLRQ RQ KRZ PRGHUQ WHFKQRORJ\ LV PDNLQJ OLIH PRUH FRF
PDNH SHRSOH V OLYHVY HYHQ PRUH FRPIRUWDEOH 'U $QLWD -X&NH
HOHPHQWV RIDVPDUW KRPH H[SODLQHG WKHWKHRUHWLFDO EDVLF\
WKH NQRZOHGJH QHHGHG WR FUHDWH PLQL SURMHFWY DQG $UGXL!
GD\ VDFWLYLWLHY ZHUH PRUH WKHRUHWLFDO WR SUHSDUH IRU WKH

7KHVHFRQG GD\VWDUWHG ZLWK JHQHUDWLQJLGHDV IRUPLQL SURM/
WKHJLUOV DFWLYHO\ SURSRVHG LGHDV IRUPLQL SURMHFWYVY DQG GL'
WKHLU LGHDV ZHUH LPSOHPHQWHG 7KLV ZDVIROORZHG E\ D GLVFXV
DQG WKHLU SRVVLEOH DHVWKHWLF GHVLJQ

‘HZHQW WR WKH FUHDWLYLW\ VRIWZDUHDQG KDUGZDUH VSDFH 9,9,6
DHVWKHWLF GHVLJQ RI WKH PRGHOV 9,9,623 LV DQLQVSLULQJ VSDF
LGHDV DVSDFHZKHUH\RXFDQILQGDOONLQGV RIWRROVWRUHDOL\
VNHWFKHVY FKRVHWRROVDQGPDWHULDOV $IWHUWKHILHOG WULS "
PRGHOV ZLWK $UGXLQR :KLOHRQ WKHILUVW GD\RI VFKRRO WKH JLU(
EUHDNV RQ WKH VHFRQG GD\\RX FRXOG VHH WKHLU LQWHUHVW DQG
ZRUNHG LQ VPDOO WHDPV RI WZR RUWKUHH GLVFXVVLQJ ZLWK HDFK
WKHLU ZRUN 21 FRXUVH LW ZDVQ WHDV\ DV WKH SURJUDPPLQJ UHT
%XW WKHUH ZzDV D ORW RI MR\ ZKHQ WKH UHVXOW ZDV ILQDOO\DFKLH

20 WKH WKLUG GD\ WKH GHYHORSPHQW RI WKH PRGHOV FRQWLQXH
$UGXLQR 7KH ODVW GD\RIVFKRRO ZzDV DOZD\V YHU\LQWHQVH LWZ
wLPH WR EHDEOH WR JHW WKH DUWZRUN GRQH WR PDNH SRVWHUYV
TXHVWLRQV ZKHQ GHVLJQLQJ WKHLU SUHVHQWDWLRQ SRVWHU

7KH SXUSRVHDQG DSSOLFDWLRQ RIWKHPRGHO

ZKDW VXEMHFW NQRZOHGJH ZDV QHHGHG WR FRQVWUXFW WKH P
WKHWRROV XVHG WR FUHDWH WKH PRGHO

WKH GLIILFXOWLHYVY H[SHULHQFHG

ZKDW ZH KDYH OHDUQHG

ccco

6R RQFH WKH PRGHOV DQG SRVWHUV ZHUH ILQLVKHG D SUHVHQWDMW
DOWLFLSDWHG WLPH ZKHQ WHDPV RI SDUWLFLSDQWY VKRZFDVH WK
SOHDVXUH WR KDYH 3URIHVVRU 20JD .XUDVRYD DQG 3URIHVVRU
UHVHDUFKHUV IURP 9LOQLXYV 8QLYHUVLW\ SUHVHQW 7KH UHIOHFW
VFLHQWLVWY QRW RQO\ DWWHQWLYHO\ ZDWFKLQJ WKH JLUOV SUHV
DVNLQJ TXHVWLRQV +RZ PDQ\LQWHUHVWLQJ TXHVWLRQV ZHUH DVN
WKHJLUOV DQVZHUV
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2Q0H RI WKHDLPV RI WKLY VFKRRO ZDV WR JLYH WKHJLUOV D SRUWUD
WKH FDUHHU RI D VFLHQWLVW 7KH ODVW DFWLYLW\ RI WKH VXPPHU
VFLHQWLVWY 7KH WKHPH LV W V IXQ WR EHD VFLHQWLVW 7TKH Lt
IHPDOH VFLHQWLVWY ZHUH DLPHG DW FKDOOHQJLQJ VWHUHRW\SH
UHVHDUFK DQG SURYLGLQJ SHUVRQDO H[DPSOHV RI KRZ LQWHUHVW
FDQ EH 7KH DLP ZDV WR VKRZ WKH LPSRUWDQFH RI GLIJILWDO VNLO
WHFKQRORJLHV IRU D ZRPDQ V VHOI IXOILOPHQW DQG FDUHHU 7KH
PRGHOV 3URIHVVRU20JD .XUDVRYD KDVEHHQDZDUGHG WKH /LWKXTI
RI 7THFKQRORJLFDO 6FLHQFHYV IRU KHU VHULHV RI SDSHUV )URP 'DV
7THFKQRORJLHV 'UODAHQD ODFNRLW 6LQNHYLPLHQjLV WKH3UHVLGH
(XURSHDQ 3K\VLFDO 6RFLHW\LQ /LWKXDQLD

$IWHU WKH PHHWLQJ ZLWK WKH ZRPHQ VFLHQWLVWY WKH DZDUGLQJ
SDUWLFXODUO\SOHDVHG WR UHFHLYH FHUWLILFDWHV IURP\RXQJ EX
UHFHLYHG LQWHUQDWLRQDO DQG QDWLRQDO UHFRJQLWLRQ

TKURXJKRXW WKH VFKRRO WKHJLUOV ZHUH ORRNHG DIWHU E\H[FHO
*DELMD 5DXEDLW; (OHQD .XSU\W,j

$W WKHHQG RI WKH VFKRRO LW zZDV JRRG WR EHDVNHG E\ WKH SDUV
&OHDUO

\  WKH

6PDU ORQGD\ -XQH

&L W\ + 5HIJLVWUDWLRQ 9LOQLXV 8QLYHUVLW\ %XVLQHV
+ "HOFRPH WR WKH ZRUOG RI 67(0 3URI 9 'DJLHQ;

6XPP OHANDXVNLHQj

HU + /JHW V PHHW BWXGHQWYV IURP WKH ,QVWLWXWH RI

6FKRRO— +RZWR XVH 'SHQFLOV DQG KRW JOXH" 6WXGHQW

KDG 6FLHQFHYV

WKH " +RZWR OLYHPRUH FRPIRUWDEO\" 67(0 DFWLYLWLH

JLUOV 'U $ -XaANHYLpPLHQj 9LOQLXV 8QLYHUVLW\

KRRN

HG 7XHVGD\ -XQH

ZKDW v = 'GHD JHQHUDWLRQ OLQL SURMHFW LGHDV 'U $

ZKDW n IXQFK

ZH

ZHUH + (GXFDWLRQDO H[FXUVLRQ WR 9,9,6723 D FUHDWL

DLPLQJ KWWSV ZZZ YLYLVWRSX]XSLV OW
IRU &UHDWLQJDQG SURJUDPPLQJPRGHOV ZLWK $UGX
'U $ -XANHYLPpLHQj] 9LOQLXV 8QLYHUVLW\

I+

'HGQHVGD\ _ -XOQH
&UHDWLQJDQG WHVWLQJPRGHOV ZLWK $UGXLQR
'U $ -XANHYLPLHQ] 9LOQLXV 8QLYHUVLW\

I+

+ /XQFK

+ 3UHSDULQJ SRVWHUV DQG SUHVHQWDWLRQV
'U $ -XANHYLPLHQj 9LOQLXV 8QLYHUVLW\

+ 3UHVHQWDWLRQ RI SURMHFEWYV 5HIOHFWLRQV

n W VH[FLWLQJWREHD VFLHQWLVW

'LVFXVVLRQ ZLWK 9LOQLXV 8QLYHUVLW\ VFLHQWL
ODWKHPDWLFV DQG ,QIRUPDWLFV ,QVWLWXWH RI
7HFKQRORJLHYV GU 0 ODFNRLW 6LQNHYLpPLHQ )]
7KHRUHWLFDO 3K\VLFV DQG $VWURQR P}
&HUWLILFDWLRQ &ORVLQJRIWKH VFKRRm
European
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&RPSHWHQFHV WR EHGHYHORSHG SUREOHP VROYLQJ FROODERUDW
WKLQNLQJ GLIJLWDO OLWHUDF\ HQWUHSUHQHXUVKLS

/HDUQLQJ RXWFRPHV 7KHJLUOV ZLOODFTXLUHDQG GHHSHQ WKHLU
*LUOV ZLOO DFTXLUH SUREOHP VROYLQJ FROODERUDWLRQ FULWLF
EHFRPHPRUHFUHDWLYH RXW RI WKH ER[DQG RULJLQDO WKLQNHUYV
*LUOV ZLOO OHDUQ DERXW ZRPHQ VFLHQWLVWY WKHLU LQWHUQDWL
WKHP WR EHFRPH OHDGHUV ZKR ZLOO FUHDWH D EHWWHU ZRUOG *LU
WR GLILWLVDWLRQ

u: ;-umbm] t|lol;v

*: ;mjouv

7TKHPHOQWRUV HGXFDWRUV RI WKH 6XPPHU 6FKRRO DUH PHPEHUV RI W

9DOHQWLQD +BILRHIGNVVRUDW9LOQLXV 8QLYHUVLW\ ODLQ DUHDV RI DI
IRUWKH LPSOHPHQWDWLRQ RI FRPSXWHU VFLHQFH DQG LQIRUPDWL
DQG VA\VWHPDWL]DWLRQ RI WHUPLQRORJ\ WHFKQRORJLFDO WRROV
DOJRULWKPLF UHVHDUFK DQG H[SHULPHQWDO GHYHORSPHQW R
ORFDOL]DWLRQ ,Q WKH VXPPHU VFKRRO WKH\ ZLOO WDNH SDUW 1
GHYHORSPHQW RIPLQL SURMHFWYV

$QLWD -X&NHY¥ LI H@ &4RPSXWHU 6FLHQFH UHVHDUFKHU 9LOQLXV 8
VFLHQFHV DQG GLILWDO WHFKQRORJLHV 5HVHDUFKLQWHUHVWYVY SL
FRRUGLQDWLQJ WKHPDLQDFWLYLWLHVY RI WKHVFKRRO EXLOGLQJFP

$Xaub \QLH®FWRU RI 1DDWXUDO 6FLHQFHYV 3K\VLFV 5HVHDUFK )H(
$WRPLF 7KHRU\ ,QVWLWXWH RI 7TKHRUHWLFDO 3K\VLFV DQG $VWU
LQWHUHVWY DWRPLF WKHRU\ DQG DWRPLF VSHFWUD 5HODWLYLV
LQWHUDFWLRQ RI HOHFWURQV DQG SKRWRQV ZLWK DWRPV VWXG\ RI
SODVPDYV 6KHLVUHVSRQVLEOHIRURUJDQLVLQJVFKRRODFWLYLWLL
PRGHOV

$VWD OHANDXY¥NIMMRFLDWH SURIHVVRU DW WKH ,QVWLWXWH RI (GX
8QLYHUVLW\ 'RFWRURIBRFLDO6FLHQFHVY UHVHDUFKLQWHUHVWYV H
QRQ WUDGLWLRQDO OHDUQLQJ HQYLURQPHQWYV 6KH LV WKH KHDG
'HYHORSPHQW

v: “-tf-|bom 7-|-1ott;1|bom

$Q HOHFWURQLF TXHVWLRQQDLUH KDV EHHQ GHYHORSHG *LUOV DQV
VFKRRO EHIRUH FODVVHV DQG RQ WKH ODVW GD\RIVFKRRO DIWHU
SUHVHQWDWLRQV 6FKRRO WHDFKHUV DQG PHQWRUV DQVZHU WKH T

- -tt;m];v;mlotm|;u;7
$IHZ RI WKH VXPPHU VFKRRO SDUWLFLSDQWYV MRLQHG D OLWWOH OD\
TXHVWLRQQDLUH LQ WKH PLGVW RI WKHLU EXV\ VFKHGXOHV 7KHUH
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SDUHQWY JXDUGLDQV RI WKH SDUWLFLSDQWY ZHUH YHU\ XQGHUV
TXHVWLRQQDLUHYV

ee: "-tt-|bomo=|_;vTtll;ul-Ir

3DUWLFLSDQWY RI WKH VXUYH\ ZMWH7 ; JUT RMIDIHEWLRQV ZHUH DVN
SRLQW /LNHUW VFDOH ZLWK EHLQJ WKH OHDVW IDYRXUDEOH DQ
DQVZHU

*LUOV DQVZHUV RQ WKHLU FDUHHUDVSLUDWLRQV YDU\ZLGHO\ *LUOC
DQ DVWURQRPHU D PHGLFDO GRFWRU D SKRWRJUDSKHU D ELRC
SURJUDPPHU DQ DUFKLWHFW DILQDQFLHUDQGD SLORW 1DWXUDO"
IUHTXHQWO\PHQWLRQHG

&RPSDULVRQ RI VWXGHQWVI DWWLWXGHV WRZDUGV 67(0

7TDEOH VKRZV WKHJLUOV UHVSRQVHV RQ WKHLU LQWHUHVW LQ 6
67(0 KDVLQFUHDVHG DIWHU WKH VXPPHU VFKRRO

/DEOH 3UH 3RVYV

, DPLQWHUHVWHG LQ OHDUQLQJDERXW 67(0

, HQMR\HG OHDUQLQJ67(0 WRSLFV

ODNLQJDQHIIRUWLQ P\67(0 VXEMHFW V LV ZRUW
WKH ZRUN ,ZDQW WR GR ODWHU RQ

:KDW , OHDUQ LQ P\67(0 VXEMHFW V LV ZRUWKZKLU
IRUZKDW ,ZDQW WR VWXG\ODWHU RQ

67(0LV XVHIXOLQ KHOSLQJWRVROYHWKH SUREO

67(0LVHDV\IRU PH

67(0LVKHOSIXOLQ XQGHUVWDQGLQJWRGD\TV ZR

WLVLPSRUWDQW WR NQRZ67(0LQ RUGHU WR JHW

+HUH ZHFDQ VHH KRZJLUOV DWWLWXGHVY WRZDUGV 67(0 FKDQJHG
JLUOV DWWLWXGHV WRZDUGV 67(0 KDYH EHFRPH VWURQJHU ZLWE
WKDW 67(0 KHOSV WKHP WR VROYH SUREOHPV LQ HYHU\GD\OLIH DQ

* *
*ak
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3UH 3RVW

,WLVLPSRUWDQW WR NQRZ67(0 LR RUGH
67(0LVKHOSIXOLQXQGHUVWDQGLQ,

67(0LVHDV\IRUPH
67(0LV XVHIXOLQKHOSLQJWRVROYH YKH SUI
:KDW , OHDUQ LQ P\ 67(0 VXEMHFW V LV ZRUWKZKLOH IRUPHEHFPXVH, G
ODNLQJIDQHIIRUWLQP\67(0 VXEMHFW V LV ZRUWK LW EHFDXVH WKLV ZI
,HQMR\HG OHDUQLQJ 67(0 W

,DP LQWHUHVWHG LQ OHPUQLQ.

m 3UHE 3RVW

7TKHVH DUH WKH PRVW WASLFDO DQVZHUV IURP WKH VXPPHU VFKRR
LWV DFWLYLWLHYV

L, QWHUHVWLQJ \RXFDQ OHDUQ D ORWDERXWG6WHP DQG SURJUDPP
7TKHVXPPHU VFKRRO FRXOG EH ORQJHU OLNH GD\V
%HFDXVH\RX FDQ OHDUQ PRUHDERXW WHFKQRORJ\DQG PDNH QHZ
, OLNHG GUDZLQJ ZLWK 'VWLFNHUVDQGJOXH WKHPRVW |, KDYHQ
ZDV IXQ WR WU\

, HQMR\HG PDNLQJ WKH PRGHO ,W ZDV GLIILFXOWDW ILUVW EXWYV
LQWHUHVWLQJ ,ZDV YHU\KDSS\ZLWK WKH UHVXOW
, OLNHG WKH 9,9,6723 FODVVHYV 7KHUH ZHUH ORWV RIGLITHUHQW W

ee: ;vvOomvt;-um]|

, ] SRVVLEOH RUJDQLVH D GLUHFW VHOHFWLRQ RI SDUWLFLSDQW
DSSOLHG IRUWKH VXPPHU VFKRRO :HEHOLHYH WKLV ZRXOG KHOS
WKHRQOLQHUHIJLVWUDWLRQ IRUPIRUWKHJLUOV :HKDYHKDG FDV
VFKRRODQG RQO\DWWHQGHG EHFDXVH WKHLU SDUHQWY UHJLVWH
JRWLQYROYHG 8QIRUWXQDWHO\ WKHUH ZHUH FDVHYV ZKHUH JLUO"
‘HVKRXOG VSHQG PRUHWLPHRQ SUHVHQWLQJPLQL SURMHFWV $(
LVUHDOO\IULHQGO\ WKHJLUOV ZHUH H[FLWHG WR SUHVHQW WKHL

* *
*ak
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HQYLURQPHQW LV QHHGHG 7KH IRUPDW RI WKH SUHVHQWDWLRQ
FRQYHUVDWLRQ VKDULQJRIOHVVRQV OHDUQHG IRUH[DPSOHDQ I

e‘:1I1oll;m7-lbomvu;t-|;7|o]|_;ou]l]-mbE-|bomo=o0otf|]o=vl_oot;";

‘HZRXOG OLNHWR RUJDQLVH VXPPHU VFKRROV LQ RWKHU /LWKXDQ
ILQG VSRQVRUV HQWUHSUHQHXUV 67(0 FRPSDQLHV WKHOLQLVW
ZKR FRXOG FRYHU DW OHDVW KDOI RI WKH VXPPHU VFKRRO EXG.
ILWKXDQLDQ FLW\ WKDW KDV DOO WKH QHFHVVDU\ LQIUDVWUXFWX
IRUWKHVXPPHU VFKRRO SDUWLFLSDQWYV

’: _olov-m7o0|_;u;"b7;m1;
O mlst7; _;u;P

* ¥
* *
* *
* *
e
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Girls/STEM Week

Who, when, where
- What it's all about

* Registration

;‘t
A :3\_
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Dh m.\-

- - GEM Project Is an EU co-funded project that exciusively addresses girls to show
them the complex yet exciting facets of STEM and ICT and ta help girls acquire 2 range of transversal
skifs and competences. Contact bexzing st for more Information or wisit

httos//icse sa/intarnational-prosects/aem/ to leatn more about the project und its sctivitses.
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GEM project Call for Mentors to lead students

participating in a Girls4STEM week

Newnpont » Noooe » Opportunstien » 2022 » Ay » CEM project Call for Mersor 20 kead wudents participating in » CrhesTov

: o Projects & 1000, 00 M 2002

Share:

aooe

The Copartmest of Maferutics & Sdence Education [(Facuity of Education] within the
University of Malts i cursently participating in She GEM Project, an EU project,
franced by the DG Communication Programme of 2019,

The peojoct s 10 Mmpire aod eruble Europe's gk 1o Lag thee STEM, Signtsd snd
ertrepreneurial potential
For the purposes of S project, the Usivervty requises $he servion: of female mentons.

Asphcants sppiying for this opportunty et

T e indvicuals sither powsessing 3 Il Bd. Plors T 5. [Mors ] or aguivalent, or s
cumently 108owing 3 degree Cowrse i 3 STEMACT subject

T have euparience In teaching leading provps even in the non-4ommal wecton

1 be of sound mocd characie

b i possewaion of 3 recent cean police conduct cartficate

' be in possewsion of 3 walid VAT number. or willing 1o 3pply for £

Thee services of Mentors will Be required Aor events taking place Between Monday 12

ol Feiday 16 Septensber 2022 Detween 0830 and 13300 Remureration will be t The

tabe of EURZO.00 Dinct VAT « i appiicabie] per howe. The seleciod candhdates witl abio
be regured 42 attond traming veniona

The syt Dy the Usiversity of Maits will e mude of0n Comgletion of The
commbsioned Lriks snd duties, agarat the geowheon of VAT seceipts by the same
candidate.

Mertors will e espatitd 10 work acooeding 10 The roads of The propect.

Candicdates munt swbemi thale kettar of appiication, a copy of S curriculum vitas, 3
swcanvnd Cogy of e CortifCaties and 3 sanwed Cogry of 3 recene Pokoe Condhct
Corvificane by evd by mot liter than 7 July 2002

Late appiications will not Se conddensd.

See More

L] UM delegation attends
PRIME-VRD project
moeting and conference

PROMCTS
TLAE 24 Oct 2022

FROM
CBA2, 19 O 2002

Categocies

ARTS &

CATURE

COURSES

DOOSITIONS

NOTIFICATIONS

PROECTS PUBLICATIONS.
RESEARCH

SEMINARS

TALKS

WORMSMOPS

"HSI%6& 1()M&++ %6&-) /1)*10$.-)*/ !
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Further studies in STEM is ordinary vs

fascinating

1(1.47%)
’ _7(10.29%)

24 (35.29%) - . 11(16.18%)

\_ 17 (25.00%)
s ] (means ordinary) #*2 =3 =4 =5 =5 =7 (means fascinating)

"HE%&' )+, -#,%#,$).-%0/# 1#,1012314.15+&/#,48&67!8.1594 .. #,4-#,$7 |

Further studies in STEM is unappealing
vs appealing

< ‘2'94_'_’_‘_’ 3 (4.41%)

’,‘ 7 (10.29%)

- 22 (32.35%)

26(38.24%) .

® 1 (means unappealing) »2 =3 »4 =5 =6 =7 (means appealing)
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Do you think differently about science since attending
the summer camp?

7(11.29%)

13 (20.97%)
13 (20.97%)

26 (41.94%)

= No = Alttle » Quite alot » Yes definitely
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Would you encourage other students to participate in the
summer camp next year? Why?

Probably vas Definitely yes
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-5"4(3%."2-1+(6(2-.+5"-."*T6*8&* +"$22$1+%6. (+/"+$"&(B*H" 1-+,*"- "7 2&$1*">2@9"+,1$%4,"" - B
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"# $"%&PYr+,- # +//'"+012# 31301# -"+ *4- #51-6#5#*-#$66-',- #$"#!" )7!$"7#+05$8%85%- # +$6-.# +5#
S"1+"0$"TH51-$'#9"134-. 7-#+" #+/[-0$+5$I"# #,<=>  "HI%&'()*+%,

#

-.%/0+%12%+"#/0+#3+425#6%'7/) 7 +*#72.48#3+#)1@/629+8:

H02%/+%1#6%+*+ (/') 2(*#' (8# 12%+#/) L +# <2YotH P (8% =6+%)+(7T+*B@$"T#4-, #/'- -" 5+53!" #31$01#
+'-#$" $.-#+ #E5HT-5,#8-'(H#*I'S TR '%/) 7)6'(/# (8# ?B-, #5+49 #+" #6!'-#+05$8$5 R '%/)7)6'(/, #

#

H)(TAX)2(# 2<tt 12%-+# 2./82206+8%# '7/)9)/)+*# 9<1-# CA-05&'-,C# 01&4.# 1+8-# 1+.# *--"# 1&5.1I' M #
?'%/)7)6'(1#' (BH@A+)(&H#12%+#2./#822821%/)7)6'(/, #

#

B(74.%)2(#2<#BCDB"*+8#7216+/))2(*#>?D#.&"#+" .#,0$-"55:$0#0!6/-5$5HHRY0/) 7)6' (/#' (8# ?$#51$"IHSH#
31&A H#+. #,16-#6V"-#S$.-+ #AS9-#3-#.1#+#5"-  + &'-#1&"5#*-0+&,-#$#31&4 . #'-+A4(H#AS9-HBHPBA)7)6' (/#
'(8# ?D"#-,0+/-#'116#3$51#6+51-6+530+480&-,5%!", AtR'%/)7)6'(/, #

#

$9+00'44"#*/ 8+(/*#102%2.&0AF# +(G2F+8# [0+# 7/)9)/)+*"# [0+# 2%&' ()* )2 (# ' (8# 2./ T2 1 +*# 2<# [0+1 H)Yod*1 1#
BCDE#J++K#H@#3+"5#6! -FAGA-+ -# 1 #I"-#"-HS# (- +'#: ' -+'#I#+" #51-"#I-+'HK  1##P2'%/)7)6'(/ ##

#

" 159688, (&)*%H, (-
|

A+425%+#)162%/" (1#72(*)8+%'))2(*#4+'Yo(/#<%21#/0+#2%&'()*')) 2 (#2<#/0+#H)%4*#I#BCBE#J++K:

#

H(8* 2(# 7N9))+HH) Y4 Yo +#12%+#12/)9'+8#'(8H#+(&'&+8#8.%) (&#'7/)9)/)+*#8.%)(&#50) 70#/0+F# ' Y%o+#
"71)9+4F#82)(&#*21+/0)(&#%'0+%#/0'(#6**)9+AF#4A)*/+() (&#/2#*6+ KHBHR2+*+ (/') 2(*M#CO+%+<2%+#) [#
V*HO+%F#)162%/" (#/2#)(74.8+#)(NJ%4BH0'(8*  ; 2(#+=6+%)+(7+*#50)70#' 44254#8& ) %04 *#/2#+=642%+"#/)(K+ %
"(8#3+#7%+'/)9+HM

#
;HD=6+9%)+(7+8#%24+#128+4* #H) Y4 #(++8H#/ 2#*++#52 1+(#502# ' %+#7 . %% +(/4AF#52%K)(&#)(#BCDE#7'%+-
*HY0+4' [ 3A+HPAH#128+4*H#) (H2%8+%# 2#3+4)+9+#/0'[#/0+F#T' (#' 4*2#'70)+9+#/0+) %#8%+' L *M#O /#)*#) 16 2%/
[2#0'O+#'#&228#1)=#2<#*+()2%#' (8#G. () 2%0#%24+#128+4*#>1+(/2%* #*2#/0'[#&) Yod*# 7' (#<++4#*.662%/+8#'
*['&+*#2<#/0+)%H#HG2. Y +FM

#

s HPH*.662%/)9+#+(9)%02(1+(/:#H) Yo 4* # (4B + A+ <+#' (8#*.66 2%/ +8#) (#2% 8 +%0#/ 2#' K+#%) *K*#' (8#
+=6+9%)1+(/M#Q%+'/) (&H#' (#)(74.%)9+#'(8#5+4T7 2 1) (&H+(9) Y% 2(1+(/H#)*#T7%.7) 4#) (H2%8+ Yot/ 2#+ (&' &+#&E) Yo 4*#)
BCDE#'7/)9)/)+*M#CO+#%24+#2<#/0+#1+(/2%*#)*#/0+%+<2%+#7%. 7) A 2#/0+#* 77 +**#2 < /0+#6%62&'1 1+
#

#.(# OIR)*#)162%/ (#12#1'K+#*.%+#/0'/#/0+#'7/)9)/)+*#' Yo+#+(G2F'34+#' (8#+(&'&) (&H#*2#/0' [#&) Yod*#
T2()(A#12#3+#)(/+%+*/+8#)(#BCDEMHE'K) (&#/0+#'7/)9)/)+*#%+4+9' (/#/2#/0+) Yot +9+%F8' FHA) 9+*#7' (#3+#'#
&%+'[#5'F#I2#1'K+#/0+1#12%+#%+4'/'34+#'(8#H.(M

#

R +90%)* +(7+HH) VoA #(++8#/2#3+#+(72.% &+8H/2#H6+%*)*[#) (#I0+#<"T+H2<#T70'44+(&+*#'(8#8)<<) 7.4/)+*M#(
7' (#3+#82(+#3F#+160*)*)(&H#/0+#) 16 2%/ (7T+#2<#&%0)/#'(8#8+/+%1) (/) 2(#'(8#*025)(&#&) Yo 4*#/0'/#<")4.%+#
VH'H(2%1'A#6' Yo/ #2 <#/0+#4+'% () (&#6%02 T+** MHP &) V8B Y% 08 # 2 <#1+(/2%*#5) 4 4#H+(*. Yo +#/0'[#/0+#
6'%/)7)6'(/*#' Yo+#5+44662%/+8#' (8#+1625+%+8#/2#* . 77++8#) (#HBCDEM#

#

#
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I"# 15968 ((%)*+,-)./0%1+,%*/,'/, 2%/'03+)-4+,-')/'5/'6,/'5/.82"1/%7%),./5'0/3-01
!
| "HE06& ("&()$ - SHE("H " &-$&-0"&B(L'+./'- $+8$28$3-8$280$$H&AS67 'H#-" &"9"+-182$(&
1.(#/&
&
BTH("8"9"+-/:8&50" (" & /&' &+" &2B(&*$("&" D" +-I&H.;"&-0"&<. (#=4567&>"":&I$&-0'-&1.(#/&) +&0'9"&
*$("&SP2B(-3+.-."1&-$&" @ PHS("&'+ &AL @?$/" &-$&A56TBES0" /" &" D" +-1&+"" &-S&A" BRI " &
&I HCE)) I AR &ISE-0" -&I&*+C&L.(#I&'I&2$/ A#'&) +&7'(-.).7'-"B&
&
BD$+-+3",8/327%(- &E-& /& *?B(-+-&$&2($9.,"&)$+-.+3" &/372$(-&2$(&1.(#/&"9"+& 2-"(&-0"C&0'9"&

#4 $(/0.282(SL(H  B(&S+H.+"&("I$3()"18-0"-&1.(#1&) +&'))"IIB&

&

853+, +1:&50"("&.[& ' &+" &2B(&*$("€&23+, +1&-$&I3?7B(-8ATHH -" &"9"+-/&2B(& 1. (#/&I$&-0"-&-0"C&
)+ EA"&(3+ES+& &H (1" (&) #'&+,&(")0&*$("&1. (HIB&H'- $+%.,"&) *?" 1 +/&) +&'HIS&A"&)$+..," (", &
-$8O"H&(["&'Y ("+"1/& A$3-&-0"& *2$(-+)"8&$28456 78", 3) - $+&2$(& 1. (H/R.

&

88.9"(/"&(+1"8&$28&)-.9.-." - RE-8./8. *?B(-'+-&-$8$22" (&'&,.9" (/" &(+1"&$28&)-.9.-."I&-&ASETH " &
"9"+-/&I$8-0-& 1. (#I&) +8&2.+,&I$*"-0.+18-0'-& +-"("[-1&-0"*&'+,&-0'-&-0"C&) +&/""&-0"*"#9"I&
23(/3.+1&.+&-0"823-3("B&50./&)$3#, & +)#3, "€ %S (0$?/F &?'+'#&, /) 3/] $+/F &EBHE)-.9.-."[F&"-)R.
&

BI($*$-"8 2. 9" &($H'&*D,"H#]: & E-&.1& *PB(-+-&-$&?($*$-"82$/.- O"&(H'&*$, "#/& -&ASEY H#'-" &
"9"+-/&/$&-0'-& 1. (#I&) +&/"™ & Y0 &./&?S/] AH'€2$(&-0"&. 2BB(B"&'&) (" (&.+&4A56TB&50./&)$3#, &
AWH3,"& 49 - +1&2"H &1 3-8 (IF&IOS%) [ +1&/3)) 11234 &S +8&.+&AS6T&2."H#,IF&"-) B
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B44 #<*CAI'H#S%E& ()*%#16,)),&/DI8YoH #)1$%6& | (#< (/] #)1$%&' /M
1#:6*/9)(#<1*#12(B),/, !

"HEY6&' ()*Uo#!+)), &1 (&, #)/! |

!
!
"HAR ()14 %)
!

)1 1-)($ 0
|

1)!1-.)1$2314)5%$'.).6 17(1857)(5)19:'5-$73(!-$!$%)!:(7<).67$=!3>1?-4$-0! @-5'4$=13>19:'5-$73(A!
1)l-) 1B.)6)($4=!$-C7(D!B-.$!7(-1.)6)-.5%!B.3E)53$!) ($0$2):H1'4%5,810%&6/1)%!1'7&(8,!

)9, *&H*:%) (B! (#<! 1#)&., A& #,=&*(6!.%) ,#)*(BIG %) ' H-7(13IE)5$7<)! 3>1$%)! B.3E)5$! 76!$31 7(6B7.)!
-(:1)(-14)19'.3B)J6!D7.46!$3!$-BI$%)7.18G920!: 7D7$-4!-(:1)($.)B.) (). 7-4!B3$)($7-4A

|

K(1?-4$-01$%761.)6)-.5%!B.3E)5$127 441 723)@18HH5$7<7$3)B-(76):1>3.1-. 3'(:! 67L$A7<)
N)-.10ID7.46!>.3Ab>).)($65%334680)<)($ 12744!1)! 3.D-(7P)N$2))(1$%)! ™ $%-(:1"Q %
8)BS)HI).l+*+1-$1 $96)1:(7<).67$=!5-HB'6!7(1$%)!H3.(7(D6!RS TUNIRABY0 . B\ 7441>35'6!
3(18G9?!-(:IKXGI-5$7<78E)6)!274411)1%- (B(-5$7<7$7)6!6'5%!-6!6 7HB4)!)LB). 7H)($6!-(!
1-67553:7(0$-6COA(! 3.:).1 $31)<-4"-$)! $%)-5$7<7$7B3'4:147C)! $313I$-716)):1-5C! |=!
H)-(6!3>1$2316%3.$!Y)6$73((-7.)6!D7<)(1$31$%)!B-.$757B-$7(D'D7.46AIG%)!Y")6$73((-7.)6!2744!
765.71'5):013()! -$1$%)16$-$13()!  -$1$%)1)(:13>1$9%)12))BGYT 447 (D17 (13>15%) 1Y")6$73((-7.)!
27441$-C)!-.3'(:I'ZIH7('$)6A!

|

1) 123'4:!1 )ID.-$)>'417>1=3'123'4:1D78).H76673(1>3.1=3".1:-'D%$).| $BL.$757B-$)! B¢ 76!
2))C13>1-5$7<7$7)6 .)6)-.5%!6$":=11=1>7447(D!7(1$%)!-$$-5%):153(6) (HH3$757B-$73(1 76!
<34'($-.=1-(:1-66)($!>3.H6127441:76$.71'$):1$316$":) ($6! 3(4=!3(5)B-.)($6!D7<)!53(6)($A!
1%)(1>7447(D!7(1$%)!Y)6$73((-7.)016$":)($6!274411)1-6C):! (3$!$3!2.7$)!$%) 7.1 (-H)6!3(1 7$!-(:!
$9%)=!H-=15%80(3$!$3!53HB4)$)! 7$A! @'.$%).H3.)01$%)! Y)6$73((-7.)6!2744!1)!53:):0!63!$%-$!
)<)(1$%)!7:)($7$=13>1$%)!65%3341274411)1-(3(=H76):Al[44] -21:-$-1274411)16)5'.)4=16$3.):!-(:!
$9%)!:-$-131$-7():1274411)1634)4=1'6):1>3.1$%)!53HB 74-$73(13>1$%761.)6)-.5%A

|

1) 123'4: 147C)1$31-66")1=3'1 $U2B 27441 -17-)1 =1 -441 $%)1)$%75-41 D'7:)47 ()61 766'):1 I=! $%)!
(7<).67$=1)6)-.5%!9$%756!X3HH7$$))!13>1$%)1:(7<).67$=13>12-4$-1$%.3'D%3'$!$%5)!63".6) 13>
)6)-.5%AI8%3'4:1=3'1)Y'7.)1>".$%).17(>3.H-$73(0!B4)-6)!:3!(3$!%)67$-$) $ 316 (JB4)-6)!
6))!53($-5$!:)$-7461D7<)(1)43R A

!

@7 (-4023'4:11)ID.)-$4=1-BB.)57-$):17>1=3'123'4:16 7D(1$%) 153(6)($!>3.H!7 (54"): -(:1.)$.(!

7$! $36! 1= )H-74! 3(! 6$)B%)(AI)PP7(-_'HA)'AHS! N3'.! 533B).-$73(! 7(! $%76! 76! D.)-$4=!
-BB.)57-$):A

|

G%-(C'=3%3.1=3.1C7(:!53(67:).-$73(0

|

87(5).)4=0
! !
! !
&36)$$)!@-..DY-! X%-.4)6!"3()443
! !
?$$*8,| @M+ VOH* ?2$$*8,| @VOM+IVH"Z

1'(*6!(<<&,//AIE36)$$)A>-.. D7-_"HA) ' AHS$ 1'(*61(<<&,/IAI5%-.4)6AI3()443_'HA):'AHS



N"HS OB&'()*+$!,+-.$/($"&0+12%$/3* +$4,5 /1-$1EF6/+*++6*8+,1-$9(/*6/,1-$
$
(6.6/$<(+&$=D1+*6/"

HISYO& (), H - [")-0"+ [ +-$, [0 HSY8 () B+ (4%, (| 17'%)"+,(2"2+304"-&0"+,-+"#"
-.I",-0"+,"%55%)+3&(+4"+%"-26"T3/2+(%&2"-&0"0(2$322"+,/"2+3048

9&" +,/|| :_2(2" %III +’/Il (&l%)*_+(%&ll ;(l/&<ll#ll _;)//Il +%II ;(-/II *4II$%&2/&+II +%Il _::%>ll *4" 0_3;’_'_/)"

%);-&(2/0"-2"5-)+" %" +,/" @AB" 5)%@[$#D)" E%2/++/"F-))3:&0"D)" G,-)=/2" HY&!=}%
9%);-&(1(&BJ,(2">(=="+-6/"5=-$#>//&"+,/"KL *"-&0"KNI'N/5+/*:/)"LOLL "+"+ /"P&(./)2(+4"
$-*532"(&"+,/"*9%)&(&; 2" QRSOTKYRID" ) 2\VIB-*"->-)/"+ +"*4"0-3;, +/)">(=="-=2%"/"-26/0"
+06" (=="(&"+>%"73/2+(%8&&-()/2"-2"5-)+"%"+,")/2/-)$,"5) % C/$+8"

[INSERT HERE [INSERT HERE [INSERT HERE

W-)/&+X2"&-1" W-)/&+X2"2(;&-+3)/" W-)/&H+12"$%8+-$+"*-(=

D-+/9INSERT HERE"

Y/12[-)$,/)12"N(;&-+3)/" " YI21-)$, )12 N(;&-+3) s

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



H$%E )3+, (% (/0," (1 *

!
IR () *+rE |
I
|

)1 1$0)(S 1
|

2)1-)1$3415)6$'.)./ 17(1867)(6)!90'6-$74(1-$!$%)!:(7;)./7$<!4=1>-5$-112-6'5$<14=190'6-$74(@!
2)1-) 1A))($5<!$-B7(CIA-.$!7(I-1.)/)-.6%! A.ADPSB5)ER234* 5386$7,%6*2)%81*($*389%": *
(;,)%%*<)=)('8*""0%3"(%,6%,",/%)'8*>$(,"() &%) ! G-7(14HD)6$7;)! 4=1$%)! A.4D)6$! 7/1$41 7(/AT.)
9'.4A)I/IC7 5HHA'$!/67)(6)!-(0!$)6%(454C<1I8F9>!-(OIKEFM

|

K(1>-5$-11$%7/1.)/)-.6%!A.4D)6$!375517 GIB)IE!-6$7; 7$ Bo-$I13755!H)14.C-(7/)01=4.1-.4'(0!
ITN$27:)IP)-.IQ!C7.5/1=.4G!07==).)($!/6 YER4BES 13755!$-B)!IA518)$3))(1$%)!"*$%!-(0!
"R$6!I8)AS)GH).1++41-$D6)1:(7;)./7$<16-GA/17(1$9%6)!G 4. (7(C/ISTU+NPAIM1%./X(0!3755!
=46'/14(18F9>!-(0IKLF!-6$7;7$7)/@!

|

2) 134'50! H)! C.-$)="5! 7=! <434'50! 64(/70).! A-.$767AZET 7(! $%73))B! 4=! -6$7,7$@

Y- $767A-$74(17/1;45'($-.<I-TBI<4Y/)($! <4'137551H)!-/B)0I$4IA-.$767A-$)17(1-6$7;7$7)/1.)5-$)0!
$418F9>1-(0IKLF!-$1$%)1:(7;)./7$<@!IF%)/) -6 BTHEW) % )BX (C!$%)G4.(7(Cl=.4GI T@++!
-G!$4!-.4'(0! *@++AG@!F%)/)!-6$7;7$7)/1-.)I A5-(()0!$4!H)!)(D4<-H5)!-(0!)(C-C7(C!-6$7;7$7)/!
=4.£4'-(01/%4'50!H)!7($).)/$7(C!-(0'="(@

|

K(14.0).1$414H$-7(1=))OH-6B-HA'$I$66)T; 7$13)13755-/BI<4'1$41=7551$34Y%4.$1Z')/$74(@1.)/
F%)/)1Z')/$74((-7.)/\3755!=46'"/1GA/B<14(1<4' 1;7)3/1-HA'$I8F9>!-(01$%)!-6$7;7$7)/!-(0!3755!
)Z'7)- 40! [ IG7($)/1$4=7558N

|

2%)(1=7557(C17(1$%)!Z)/$7A((-FEW' 137554 H) 1-/B)0I$413.7$)k 4" (-G)/ 14.1$%)!(-G)!4=!
$9%)6%445!-(6:4'1G -<16%44/) (43!$4!64GA5)$) ! 7 SEHEE-$740455)6$)B755!H)!/)6'.)5<!
/$4.)01-(013755!HI54/)01=4.1$%7/1.)/)-.6%6@6)!1$341Z')/$74((-7.)/'3755!H)!07/$.7H'$)0114()!
-$1$9%)!H)C7((7(C!-(014()!-$!$%) 1) (0!4=1$%)!3RB

|

I
F9%-(Bl<4'=4.1<4'.1B7(0!64(/70).-$74(1
|

87(6).)541
! !
! !
! !
&A4AN$$)!?-..'CT7 L%-.5)/1*4()554
! !
@) ASBWHHWQ+* @##): *ASBV#+IWHI

3&)8+00%,11B4/)$$)@=-..C7-]G@)0'@G$ 3&')8%00%,118%-.5)/@H4()554]G@)0'@G$
! !

!

I



1"#$ B&()*+$!,+-.$/($"&0+12*$/3*,+$4,5,/1-$16 7$"6/+*+*6*8+,1-$9(/*6/,1-:

. *6/$<(+&$=$/87*6/ "

IS8 (V¥ #" - [")-0"+ [ ++-$,0" I"#$%& )™+, ((,%6*(/0," (. 17%)"+,(2"2+304"-80"+,-+"
#' - 1" -0"+,I"%55%)+3&(+4"+%"-26"T3/2+(%&2"-&0"0(2$322"+,/"2+3048

98"+ ["1-2(2" %" + B Vo) -+ (V08" (S&S" H" ;) I["+,—+"H" ¥ =(>>(&;" +96" 5-) + (BS+HI"=1/6" %"
“$+(.(42"%);-&(2/0"-2"5-)+"%"+ /"2 @A) %B/SHENDI2/+EL))3; (- “&O"C)F,-)>/2'G%E&/>5%

) "%);-&(H(& =& +,/"13 *+"-&O" IKH"L/S+/%:1)" IMII" -+ "4/"NE&(./)2(+4" %" A-><{&"+ /"
*0/6)&(&;2"OP QMR FZIM" ) 2 BB- 1> 200" =-) "+ —+"#'=(>>"/"-26/0"+ %™ (>>"(&"+=%"73/2+(%&&~()/2"
S2"5-)+"%"+ [")/2/-)$,"5)%6B/$-8"

[INSERT HERE [INSERT HERE [INSERT HERE

L+30/&+U2"&-*" L+30/&+U2"2(;&-+3)/" L+30/8+U2"$%8&+-$+"/*-(>

C-+/INSERT HERE

V/2/-)$,/)12"L(;&+3)/" y/2/-)$,/)12"L(;&—+3)/"



"HHSY PR Yo++,)'-! O H1$-!

"H#HP%E&!"()*(+,++!

-.%/0/1'1)0$(23
|
4.)%! /156! 71$$(2803%:.70! $%8:*1)>%! BJO@12A0$BIEIEES%3! DYE (FFBI(EY%E>*H)O0!!
J.%70AA%'K1G!)01.G('A1L1;!80! M2 RETHERE%ND ) S 0B 943+5)603$! 2-$781#)! 3*9$%:0
#,0-! <-=-#97! %'> 3#$05$0'01$-%7! ?)#0B-%N@FV01)0! $Sd2H61$$! L(5%! 70! *0OAMO2%! (!
*OE H260<a7 @58%*701$!F5 2 EHUE30VIHS 1) >198%: LH;!181*)*0G7 ({THKA; %!RFC3!G060$%70!(!
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,Q1/ 8WUHFKW ZH ZRUN PDLQO\ZLWK RQH RI WKH QDW!|
KLIKHUHGXFDWLRQ '8 WDOHQW 8 7TDOHQW QO 7KL
8QLYHUVLW\DQG WKH8QLYHUVLW\RIDSSOLHG 6FLHQ

‘HPDGH WKLVDGYHUWLVHPHQW WR WKH SDUWLFLSDW

$UH\RXLQ UGRU WKJUDGH KDYH\RX SDUWLFLSDW#
FRPSXWHU VFLHQFHDQG SK\VLFVLQWHUHVWLQJ" 7KH
6XPPHU 'D\VSURJUDP %HFDXVHPDWK FRPSXWHU VFL
\RXLQIRUWKH:,1"<RXGRQ WKDYHWRJHW KLJKJUDG

1 LVNXQGH ,QIRUPDWLFD 1DWXXUNXQGH ODWKH

:KDW ZLOO \RX GR"<RX OO EH FRPLQJWR 8WUHFKW 8Q
GD\\RXZLOO ZRUNRQ PDWKHPDWLFV FRPSXWHU VFLF
DQGIHPDOHVWXGHQWY (YHU\GD\LV GLIITHUHQW DQG
\RXUVHOI IRUH[DPSOHE\GRLQJDQ H[SHULPHQW RU S
ORRNDURXQGLQ SODFHV RIWKH XQLYHUVLW\ZKHUH\

J)LQDOO\ DQG SHUKDSV PRVW IXQ RIDOO \RXZLOO JHV
HQWKXVLDVWLF DERXW PDWKHPDWLFV FRPSXWHU VF
SURJUDP RI WKH 6XPPHU 'D\V JHW WR NQRZ HDFK RWK'
WRIJHWKHU

7TKLVDGYHUWLVHPHQW DQG DFFRPSDQ\LQJDFWLYLW
‘HGHFLGHG WR PRYHWKHG6XPPHU &DPS WR WKH $XWXF

1RZZH FRXOGLQYLWHHQRXJKJLUOV

.......
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“tll;ul-lrvtrrou|vb];
O uo™b7;0ub;=bm=oul-|[bom-m7sbmh|o|_;vTll;ul-lrvfrrou|vb]|;9P

HGHFLGHG WR KDYHD ZHEVLWH DV SDUW RI WKH DOUHDG\
WDOHQW QO DUHJLRQDO QHWZRUNLQ WKH 8WUHFKW UHJ
HGXFDWLRQ

$OO0O LQIRUPDWLRQ ZDV VXSSRUWHG E\DQ LQIRUPDWLRQ OF
6FKRRO WKLV LVDFRQWDFW SHUVRQ IRUDOO DFWLYLWLH

$QG ZH DOVR SURGXFHG DQ LQIRUPDWLRQ OHWWHU WR SDL
WKH GD\V

bmh|o|_;vfll;ul-lrvftrrou|vb]|;9

KWwWSV X WDOHQW QO DFWLYLWHLW JLUOV FOXE ZLQ ]R
WUDQVIRUPHG WR KWWSV X WDOHQW QO DFWLYLWHLW .

“T%_; t-m
Ob™;-7;viubrlbomo=|_;b7;-vO;_bm7]|_;s;-umbm]rs-m8r;ors; vitrroulbm]|_;rs-
VOo=|%-u; 1olr-mb;v9 +ot |l-<«bmlst7; 1orb;vo=-7";u|lv7 rov|;uv ;|19 ;vliubO; <otfu
I-mc7-<v-m7 _0% I-mc<_otuvbm;-1_7-<5)_;u; %;u;|_;v;vvbomv _;s75)_-|hbm7o:
b7 <ot ou]-mbv; |ubrvb) 0 %-vbm~ 0os™;75) -|bv]|_;-];m7-5P
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‘HDOUHDG\KDYHD 8WUHFKW 8QLYHUVLW\FRRSHUDWLRQ DUR

WDOHQW QO JLUOVFOXE IURP RQZDUGYV
'LWKLQ WKH)DFXOW\RIG6FLHQFH GLIITIHUHQW GHSDUWPHQWYV D
ODWKHPDWLFVY 7KHJLUOV DJH FRPHIURP WKH 8 7TDOHQW

DERXW WR GD\V WKURXJKRXW WKH\HDU )RUDQVLGHD RI WKF
VHH KWWSV HOEG VLWHV XX QO WDJ JLUOVFOXE LQ 'XWFK

7KLYV FROODERUDWLRQ ZDV DJRRG VWDUWLQJ SRLQW IRU SUH¢
GHFLGHG WR VWD\IRFXVHG RQ WKH VDPH JURXS RIVFKRROV Il
JLUOV WKDW ZHUH LQYROYHG LQ HDUOLHU DFWLYLWLHV RI WK

'XULQJDQG DIWHU WKH VXPPHU RI ZHVWDUWHG WR SUHSDU
FRPPLWWHH FRQVLVWHG RI
6 WZR FRRUGLQDWRUV WHDFKHUV IURP 8 7TDOHQW
6 DUHSUHVHQWDWLYHIURP WKH 3K\VLFV GHSDUWPHQW
6 DUHSUHVHQWDWLYH IURP WKH &RPSXWHU 6FLHQFH GHSD
6 WZR UHSUHVHQWDWLYHV IURP WKH)UHXGHQWKDO ,QVWL\
6 DUHSUHVHQWDWLYHIURP WKH RXWUHDFK JURXS RI WKH )
%HHFDXVH RI WKHH[SHULHQFH IURP WKH *LUOV&OXE ZH DOUHI
ZHUHLQYLWHG LQ HDUOLHU SURJUDPV ZRUNVKRSYV
‘HWULHG WR KDYHD FRQQHFWLRQ ZLWK WKH 1DWLRQDO 9+72
HGXFDWLRQ EXW WKLV ZDV QRW IROORZHG XS E\D UHDO FRQ!

O-P ;7-]0]«
O milst7;-7;:viubrlbomo=|_;r:7-]o]<;lrso<;7bm|_:-1|b b|b;v7]b bm];S-lIrs
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7KH SHGDJRJLFDO LGHDV ZDV WR KDYH D ORW RI FROODERU
VXSSRUWHUV PHQWRUV WRKDYHDQ H\HRQ WKH VRFLDO

7RJHW D JRRG DQG PHDQLQJIXO OHDUQLQJHQYLURQPHQW
DVVRFLDWHG ZLWK ELJJHULGHDV

60 TUHHV ORQGD\ PHDVXULQJDQG FDOFXODWLQJWUHHV
GUDZLQJD S\ WKDJRUHDQ WUHH

6 7KH (\H7XHVGD\ H\H WUDFNLQJ PHGLFDO SK\VLFDO U
XVLQJD FDPHUD REVFXUD DQG

6 7TKH'HVLJQ :HGQHVGD\ PDWKHPDWLFDO IROGV SVHXC

(DFK GD\WKHUH ZDV D QHZ *LUO RI WKH 'D\WDONLQJDERXW
FRPELQLQJD ZRUNVKRS ZLWK D VXSHU LQWHUHVWLQJ SUH"
DFWLYLW\ WKH SK\VLFVWRSLFV DURXQGIRUFHYV JUDYLW\
ZRUNVKRS

OOP oltvom;mju;ru;m;fuv_br
O 0% %-v|_;=0olftvom ;m|u;ru;m;tuv_br-1_b;";75P

2XUIRFXVRQHQWUHSUHQHXUVKLS KDG WKHIROORZLQJ FK

7TKHLQVWUXFWLRQ IRUWKHDFWLYLWLHY ZDV QRW DQ H[WF
FROQWH[WV ZLWK VRPHJHQHUDO TXHVWLRQ EXW QRW ZLWK
7TKHJLUOV KDG WR ILQG RXW D ORW RI VXEVHTXHQW VWHSYV

7KLV LV UHDOO\GLIIHUHQW IURP D QRUPDO VFKRRO VLWXD

O1P $;1 _moso]«
O 0% %-Vv|;1_moso]<bmlourou-|;7|o;m_-m1l;]busv<7b]b|-slolr;|;m1;v5P

6SHFLDO IRFXVRQ KDQGV RQ WHFKQRORJ\
R QRW RQO\ ZRUNLQJ ZLWK FRPSXWHU VFUHHQV DQG SU
EXW ZRUNLQJ ZLWK GHVLJQ DQG KDQGVRQ DFWLYLWLHYV

JROGLQJ PDWKHPDWLFDO VWUXFWXUHYV
%XLOGLQJ\RXURZQ FDPHUD REVFXUD
$ PRUH KLJK EURZ DFWLYLW\ZDV ZRUNLQJ ZLWK VRI
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" $ _;t;-umbm]rt-m=ou|_;vtll;ul-Ir
O mlst7;-1lor<co=<ofus;-umbm]rs-m9P

9HQXH (YHU\GD\VWDUWYV DW LOQIURQW RI WKH %RWDQLF *DUGHC

ORQGDJ2FWREHU 7UHH 'D\
7TXHVGD\2FWREHU (\H 'D\
"HGQHVGD\2FWREHU 3DSHU 'D\

$ OLIJKW SDFNHG OXQFK ZDV SURYLGHG E\FDWHUHUV DW WKH 8QLYHL

6WXGHQWYV LQJURXSVRIILYH ZHUHOHGE\DPHQWRU ZKR ZLOO DFFR
LVWKHLU FRQWDFW SHUVRQ GXULQJ WKH GD\V $PRQJRWKHU WKLQJ
VDIHO\ NHHSLQJWR VRFLDO GLVWDQFLQJUXOHV VDQLWL]LQJWDEO

6WXGHQWY ZLOO EHDVNHG WRDQVZHU TXHVWLRQQDLUHYVY 7KHVH ZL(

-<eK om7-¢< 1|o0O;u‘““om -IrfvJ$u;; -«
L, OWURGXFWRU\JDPHYV
7TUHHV DQG ODWKHPDWLFV DQG 3K\VLFV

R rbl|ftfu;vo=7b==;u;m||u;;v
6 ;-viubm] _;b]_|-m7 7b-1;];u
6 (ottl; 1-t1tt-|bomo=|u;;v
0 "tu=-1;0=-1t;-";
o] 0% |-mct;-";v-u;|_j;u;omom;|u;;5
o] -tltt-|bomutt;]7-(bmlb]71-m<«otl;-vtu; =uol-u;-t]u;;5
o] <|_-Jou-v]u;;v
0 $_ ;v_-r;0=-%-|;u7uorom-t;-";
6 7;m|b=bl-|bomo=-_<7uo0o=bt;F_<7u0=00;t;-";

IXQFK DQG D WDONE\67(088 VWXGHQWYV
*LUO RI WKH 'D\
,QWKHDIWHUQRRQ FRQWLQXLQJDFWLYLWLHV

'D\ 7XHVGD\2FWREHU 7KH (\H
(\H WUDFNLQJLQ WKH (GXFDWLRQDO /DE

&DPHUD 2EVFXUD
ORUQLQJ VKRUW SUHVHQWDWLRQ (\HDQDWRP\ H\HPRYHPHQ

BWXGHQWY DUHILUVWJLYHQDQDVVLIJQPHQW RQ SDSHU ,Q LW
VSHHG RIH\HPRYHPHQWY EHWZHHQ WKH SRLQWV RIDPHDVXU}
IRUPXODLQ WKLV DVVLIJQPHQW $IWHU WKLV WKH\VWDUW SUR.
SDUWV DUH OHIW RXW LI ORRSVHWF QRW ZKLOH ORRSV )LJXU
SURJUDPPLQJ PRGHUDWH FRQQHFWLRQ 7KHWDVNLVWRILOO
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IRUPXODDV VROYHG LQ WKHSUHYLRXVDVVLIQPHQW :HDUH SU
&DOFXODWH GLVWDQFHDQG VSHHG RIH\HPRYHPHQWV LQ FRRU
FRPSXWHU RQ SDSHU

SURJUDP DFWLYLW\ $GDSW WKH2FWDYH FRGH GLIIHUHQFHV EI

(\ HPRYHPHQWV DQG SHUFHSWLRQ
$QDO\WLVDQG YLVXDOLVDWLRQ

'D\ ODWKHPDWLFDO )ROGLQIJDQG WKH &OLPELQJZDOO

,Q WKH PRUQLQJ WKH JLUOV ZHUH JXLGHG ELM -DFROLHQH YDQ 'LMN
PDWKHPDWLFV WHDFKHU 6KH XVHG WKLV VRXUFH

KWWS 7277 IRUPHHOGHQNHQ QO OHVVHQUHHNYVY RULJDPL

,QWKHDIWHUQRRQ WKHUH ZDV D FOLPELQJDFWLYLW\

*HQHUDO

7KH JHQHUDO OHDUQLQJRXWFRPHV RI WKH *(0 SURMHFW ZHUH \
WKH *(0 VXPPHU FDPS 7KHQ HDFK DFWLYLW\KDG D VHULHV RI O}
JHQHUDO OHDUQLQJRXWFRPHV 7KHJHQHUDO OHDUQLQJRXWF

*LUOV ZLOO KDYHLQFUHDVHG LQWHUHVW LQ 67(0 GLIJLWDO GLV
*LUOV ZLOO EHFRPHDZDUH RIWKHLURZQ SRWHQWLDO

*LUOV ZLOO EHHQDEOHG WR SHUIRUP VXFFHVVIXOO\LQ67(0 GL
*LUOV ZLOO EHHQFRXUDJHG WR VWXG\RU SXUVXHFDUHHUV LQ
*LUOV ZLOO KDYHWKHFRQILGHQFH WR FRQVLGHU OHDGHUVKLS
*LUOV ZLOO KDYHDQ HQKDQFHG HPSOR\DELOLW\ ZLWK UHJDUG)
*LUOV ZLOO ZDQW WR NQRZ PRUHDERXW 67(0

*LUOV ZLOO ZDQW WR EHLQYROYHGLQ 67(0

TKHPHQWRUV LQYROYHG LQ WKH *(ODXWXPQFDPS ZHUH
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ODUMROHLQ *HOD

ELRORJ\

1DGLQH YDQ GHU

SK\VLFV

9LQFHQW -RQNHU

PDWKHPDWLFYV

6DQQH .RUWH

ELRORJ\

$QQD B6KYDUW]

PDWKHPDWLFV

ORQLFD :LMHUV

PDWKHPDWLFV

| ;ur;ort;bm”ot™;7

$QQH $DUWV 8QLYHUVLWHLW 8WUHFKW

/I\GLD %D[ 3ROLWLH

(HQKHLG OLGGHQ 1HGHUODQG &&7 7'2

6\OYLD YDQ %RUNXOR 8QLYHUVLWHLW 8WUHFKW )J)UHXGHQWKDO ,QVWLWX
JOHXU 'RRUPDQ 3RVW QO
&DUOD *URHQODQG 8QLYHUVLWHLW 8WUHFKW :LVNXQGH
<DYDQQH 7LIJIJHOHQ 8QLYHUVLWHLW B8WUHFKW EHWDIDFXOWHLW
$QMD 9RON 8QLYHUVLWHLW 8WUHFKW ,QIRUPDWLFD

v: “-tft-|bom 7-|-1lott;1|bom
O ;vliubO;|_;ru;r-u-|bomu;s-|[;7]o7-|-1o0ss;1|bomvtl_-voO|-bmbm]r;ulbv

'XULQJWKHDSSOLFDWLRQ SURFHVV WKH SDUHQWY ZHUH D
FRQVHQW IRU GDWD FROOHFWLRQ LQFOXGLQJUHFRUGLQJ
TXHVWLRQQDLUHYV $00 SDUHQWY SURYLGHG WKH ZULWWH
SXUSRVHV DQG IRUWKH XVH RI SKRWRV IRUUHVHDUFK SXU

-  _-tt;m];v;m

lotm|;u;7

O ;vliubO;1 -ss;m];v;mloftm]|;u;7-m7 0% |_;Vv; % ;u;|-1hs;79P

HDUH ZRUNLQJRQD QH[W VWHS IRU WKLV HYHQW DXWXPC(

ODUMROHLQ *HODXII KDVDQ LQWHUHVWLQJ FRQWDFW LQ ,V

LQ WKH QHDU IX

WXUH

DQG GLITHUHQW UHVHDFKHUV IURP WKH )UHXGHQWKDO ,QV
VRPH UHVHDUFK ZLWK RQOVJLUOV LQYROYHG
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3UH TXHVWLRQQDLUH

'KLFK VXEMHFWV 7KLV TXHVWLRQ FOHDUO\VKRZV D
HQJLQHHULQJ DQG D VFRUHLQ PDWKV DQG SK\VLF'
:KDW MRE ODWHU EHWD VLGH ODWKVY WHDFKHU 6RP
WLPHVY GRFWRU VXUJHRQ SHGLDWULFLDQ 9HW 6RPI
SK\WLFVDQG WLPHV ,GRQ WNQRZ

SHRSOH ILQG LW SUHGRPLQDQWO\LPSRUWDQW DQG L«
EHWZHHQ VXEMHFWV DW PRVW ELRORJ\LV VHHQ DV V
IROORZ XS VWXGLHV DUH VFRUHG VWURQJO\WRZDUG)

4XHVWLRQV WR RSLQLRQRQVFLHQFHVXEMHFWYV
TXHVWLRQV DUH QRW VFRUHG YHU\ GLVWLQFWLYH

3RVW

)

o O O

$PRQJ WKH ILUVW RSLQLRQ TXHVWLRQV ZLWK SRL
PRVW VWULNLQJ VWDQGV RXW &DQ,LPDJLQH P\VHOI
PXFK DJUHH
4XHVWLRQ ZLWK VRPHVXE TXHVWLRQV RQ RSLQLRQF
IXUWKHU VWXGLHVLQ 67(0LVDQVZHUHG VRPHZKDW Q|
JRUTXHVWLRQ +RZ GLG\RX KHDU DERXW WKLV DXWX
WHDFKHUDQG D VFKRRODGYHUWLVHPHQW
JRUTXHVWLRQ K\GLG \RX SDUWLFLSDWH LQ WKLV D
LOQWHUHVWHG LQ 67(0 VXEMHFWYV

'LG\RX OLNH WKHDXWXPQ FDPS" ! JLUOV \HV DQC

'LG\RXIHHO FRPIRUWDEOH ! \HV PRVWO\\HV DQ

'LG\RXWKLQN GLITHUHQWO\DERXW 67(0 VXEMHFWYV
JLUOV D OLWWOH QR

KLFK DFWLYLWA\GLG\RXHQMR\WKHPRVW" :K\"

)

o O

o O os O O O

o

&OLPELQJ

, WKRXJKW HYHU\WKLQJ ZDV ILQH
, OLNHG WKH FRPSXWHU VFLHQFH DVVLJQPHQW RQ 7XH
JRRG DQG RWKHUZLVH WKHDVVLIJQPHQWY ZHUH YHU\ L
, WKLQN HLWKHU FOLPELQJRU SURJUDPPLQJ

7KH FOLPELQJ ZDV IXQ ZLWK WKH ZKROH JURXS
([FLWLQJ VXUIDFHV EHFDXVH, HQMR\HG ZRUNLQJ ZLW
7KH FDPHUD REVFXUD EHFDXVH, KDG KHDUG DERXW L'
KRZLW ZRUNV $QG\RX JRW WR GR IXQ FUDIWYV
DQDO\VLQJ WUHHYV

,OLNHG FOLPELQJEHVW DQG , WKRXJKW LW ZDV LQWH
WKH WRSLFV FRYHUHG

JROGLQJDQG FOLPELQJ

(\H WUDFNLQJ SURJUDPPLQJ

7KH FOLPELQJDQG WKH WUHHYV WKH FOLPELQJ EHFDXV
WKH WUHHY EHFDXVH , IRXQG WKDW YHU\ LQWHUHVWL(
(\HWUDFNLQJEHFDXVH , IRXQG LWLQWHUHVWLQJDQGC
&OLPELQJ,IRXQG YHU\HQMR\DEOHDQG IXQ ,OLNHG C
RQ WKH ZDOO , GDUHG WR FKDOOHQUJH P\VHOI
(\HVHQVRULQJDQG PDWKHPDWLFDO IROGLQ

—
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/HDVW IXQ"

,IRXQG WKHDVVLIJQPHQW ZLWK WKH WXEHV DQG WKH ZDWHU RQ
(YHU\WKLQJ ZDV IXQ

7KH WUHHV DVVLIJQPHQWY , GLGQ WILQG LW YHU\ XVHIXO 1RW
PLQLQJ EHFDXVH, UHDOO\GR WKLQN WKDW IRUEXWWHU FKHHV
DOVR YHU\LPSRUWDQW VR WKHQ ,GLGQ W WKLQN WKH IORZ FKI
ODNLQJWKHLQVWUXFWLRQV IRUIROGLQJEHFDXVH ZH FRX0OGQ
SDUW , FDQ W GR WKDW YHU\ ZHOO $ERXW LQVWUXFWLRQV EHF
JLYHLQVWUXFWLRQV VR WKDW WKH RWKHU SHUVRQ H[HFXWHV L
(QJOLVK EHFDXVH WKDW ZDV VRPHWLPHY KDUG WR XQGHUVWDQ
S\WKDJRUDV WUHH EHFDXVH , KDG DOUHDG\ PDGH WKDW RQFH 3
XQGHUVWDQG

:RXOG \RX UHFRPPHQG RWKHU VWXGHQWY WR MRLQ QH[W \HD!
<RX OHDUQ PRUH DERXW 67(0 VXEMHFWV LQ D IXQ ZD\ , ZRXOG U
JHW D JHQHUDO LGHD R1 67(0 VXEMHFWV LQ D IXQ ZD\ , ZRXOGQ
GHHSHULQWR VXEMHFWYV ,W VVXSHUIXQ ,GLGQ WOHDUQDVF
$QG , DOVR KDG WR PLVV VFKRRO IRU WKLV VR WKDW V DOVR D I
HGXFDWLRQDO %HFDXVH,IRXQGLW UHDOO\IXQDQGLQWHUHV'
DQG, OHDUQW VRPHWKLQJ QHZ DERXW D ORW RI WKLQJV

;vvomyv t;-um|

O mlst7;-7;viubribomo=% _-|<ot _-";s;-um|=uol]|_;ou]-mbE&-|bomo=vTtll
|lolom|;m|7 ou]-mb&E-|bom-m7o0|_;ul-||];uv9P

6 , PSRUWDQWDFWLYLW\IRUS8 7DOHQW

6 LI RSSRUWXQLWLHVIRUJHQGHU UHVHDUFK

6 ,PSRUWDQW IRULQWHUQDO QHWZRUNLQJ ZLWKLQ WKF

6 '-H UH LWHUDWH D ORWRIDFWLYLWLHYVY LQ WKH FRPLC

ee:l:10ll;m7-]bomvu;t-|;7]o|_;ou]-mbE-|bomo=of|o=vl _oot;";
O mlst7;-mcu;loll;m7-|bomvvtl_-vu;loll;m7-|bomv=ourosblc«l-h;uvP

"HGHILQLWHO\QHHG DQRWKHU FRPPXQLFDWLRQ VWUDWH:
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SDUWLFLSDQWY RI WKH VXPPHU FDPS DUH ERUQ LQ

\HDU RU LQ VHFRQGDU\LQ WKHG6ZHGLVK VFKRRO V\VWHP

WKHVFLHQFH FRXUVHVY VHSDUDWHO\IRU WKHILUVW WLPH
WUHDWHG DV RQH VXEMHFW FOXVWHU 3VFLHQFH" VR IRU W
WHFKQRORJ\DUH WDNHQ DV VWDQG DORQH VXEMHFWYV HT
WKDW WKH 67(0 VXEMHFWY DUH FRPSXOVRU\LQ WKH 6ZHGL
WUHDWHG DV D VXEMHFW EXW D FRPSXOVRU\FRQWHQW FR
FXUULFXOXP DQG VIOODEXVHYV

67(0 VXEMHFWY PDQGDWRU\ KRXUV WDXJKW LQ XSSHU VHF
SK\WWVLFV K FKHPLVWU\ KDQG WHFKQRORJ\ K

T lutb|l;m
O uo™b7;bm=oul-|bom-00t|]|_;-7";ulbvbm]-m7 u;lutb|l;m]1-lr-blm7 % _-| % 0L
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6LQFH WKH 7HNQLNNROOR KDV EHHQ D UH RFEXUULQJ VXPH
NQRZQ DQG VFKRROV DURXQG NQRZ LW UXQV GXULQJ WKH
H[LVWLQJHPDLO OLVWVY WR ERWK VFKRROV DQG SDUHQWV

7HNQLNNROOR ZDV FDUULHG RXW E\ .RP7HN ZKLFK LV SDU
-|ON|SLQJB6FLHQFH &HQWHU LQ FROODERUDWLRQ ZLWK -|Q
OXQLFLSDO 7THFKQRORJ\6FKRRO DQG (QWUHSUHQHXUVKLS
LQWHUHVWHG LQ VFLHQFH DQG WHFKQRORJ\

2XU 7THNQLNNROOR WKDW LV RXU VXPPHU VFKRRO UXQV IH

SURJUDP %RWKJLUOVDQG ER\WVDUHDOORZHG WR SDUWLF

WKH SODFHV $00 JLUOV ZKR DSSO\JHW D SODFH EXW QRW
EHWWHULQ DKHWHURJHQHRXV HQYLURQPHQW DQG WKDW
OHDVW DV LPSRUWDQW WR JHW JLUOV PRUH FRPIRUWDEOH
\HDUV VXPPHU VFKRRO KDG OHVV SDUWLFLSDQWY WKDQ W

7TKH GLITHUHQFH LQ WKH QXPEHU RI SDUWLFLSDQWY KDG QFf

RSSRUWXQLW\WR VWDII 7THNQLNNROOR LQ , Q SDJ\

ZHUHJLUOV &RQGXFWHG RYHU WKUHH ZHHNV ,Q S
ZHUHJLUOV &RQGXFWHG IRURQHZHHN O6RLIZHZRXOG K
UHFUXLWLQJ WHDFKHUV PHQWRUV ZH FRXOG KDYH KDG OD
7TKRVH ZKR KDG WDXJKW HDUOLHU \HDUV VXPPHU VFKRROYV
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'"HSDUWLQJIURP ZKDW LV LQFOXGHG LQ 6ZHGLVK 67(0 VFKR
VXPPHU VFKRRO LV GHVLIQHG WR GHHSHQ DQG EURDGHQL:
DQG HVSHFLDOO\ FUHDWH VSDFH IRU PRUH SUDFWLF L
KDQGYV RQDFWLYLWLHV ZKLFK LV PRUH GLIILFXO
LOQFOXGHPHHWLQJV ZLWK UROH PRGHOV IURP LQ X

GHYHORSHG DFWLYLWLHV LQ SUHY Y P HU P@@c@g\eﬁr@ X
FROODERUDWLRQ ZLWK -|QN|SLQJ L ‘3}5 'S BHHS |
HQWUHSUHQHXULDO SHUVSHFWLYH 2z B GDF
PLFWUR SURMHFW IRUPDW® ””‘fp”f”e””a' Rentia

7HNQLNNROOR ZDV FDUULHG RXW E\ .RP7HN ZKLFK LV SDUY
-|ON|SLQJBFLHQFH &HQWHU .RP7HN VWDQGV IRUOXQLFLS
(QWUHSUHQHXUVKLS DQG ZH ZRUN DFWLYHO\WR JHW FKLO
2XU 7THNQLNNROOR UXQV IRU GD\V ZHHN ZLWK D IDLUO\ GH
DOORZHG WR SDUWLFLSDWH EXW ZH VHH LW PRUH DV WKH |
JHW D SODFH EXW QRW JX\V :HIHHO WKDW JLUOV GHYHOR S
XVDQG WKDW WKH ER\V YLHZ RIJLUOVDQG WHFKQRORJ\ L|
FRPIRUWDEOH ZLWK WHFKQRORJ\LQ WKH IXWXUH
7KH GLIIHUHQFH LQ WKH QXPEHU RI SDUWLFLSDQWYV KDG QFf
RSSRUWXQLW\ WR VWDII 7THNQLNNROOR LQ Q sDy

ZHUH JLUOV &RQGXFWHG RYHU WKUHH ZHHNV ,Q s|i
ZHUH JLUOV &RQGXFWHG GXULQJRQH ZHHN

7KH ILUVW WZR GD\V WKH SDUWLFLSDQWY OHDUQHG EDVLF
HOHFWULFDO FRPSRQHQWV LQ FORVHG FLUFXLWV DQG OHE
ERDUG EDVHG RQ WKHLU RZQ GHVLJQ 6RPH WKHQ VHZHG G|
VROGHUHG FLUFXLWV ERDUGY DQG PDGH WKHLU RZQ EHHS
OHYHO RQ WKH RXWVLGH RI WKH FDQ 7KH\JDLQHG EDVLF N
WHVW KRZ WR FRQWURO DQG UHJXODWH WKLQJV DURXQG X
VWUHHW ODPSV 7KH\JDLQHG EDVLF NQRZOHGJHLQ KRZ W
7KH\ KDG WR SULQW KRRNV NH\FKDLQV LQ RXU 'SULQWHU}
HQJUDYH IRUH[DPSOH VLJQVDQG FRDVWHUYV
7KH ODVW WZR GD\V LW ZDV WLPH IRU WKHLU RZQ SURMHFW
WKH\ XVH WKH QHZIRXQG NQRZOHGJH WR PDNH D FRPSRVL
XQLTXH %HIRUH ZH VWDUW RXURZQ SURMHFW ZHKDYHD Y
GLIIHUHQW VWHSV LQ D SURWRW\SH GHYHORSPHQW DQG S|
.RP7HN 6ZHGHQ DQG 7THNQLN &ROODJH 6KRUW ILOPVDQG G
EXLOW WKLQJV LV DUDGLR FRQWUROOHG FDU LQ ZKLFK WK
ODVHU FXWWHU SDLUHG ZLWK WKH SDUHQW FRQWURO ERT
IURQW DQG UHDU ODPSV 7KHFDULV FRQWUROOHG XVLQJ
RWKHU WKURXJK UDGLR ZDYHV $QRWKHU H[DPSOH LV D JL{
EXLOWLQ FRUUXJDWHG FDUGERDUG DQG SHW ERWWOHV Z}
UHDFWHG WR WKH OLJKW OHYHO GURSSLQJ ZKHQ WKH FDW
7KH VHUYR PRWRU WKHQ URWDWHG DQG SXVKHG D GHFHQW
6RPHRQH PDGH D FKRFRODWH ZKHHO FDELQHW ZKHUH YLV
7KLV ZDV FRQWUROOHG E\D PLFURELW WKDW ZDV SURJUDH
2XU LQLWLDO SODQV ZHUH WR F\FOH WR FRPSDQLHV DQG F[
DUHD WR FRQQHFW RXU EXVLQHVV WR UHDOLW\ 'XH WR WK
%RWK\HDUV WKH SDUWLFLSDQWY JRW WR PHHW DQ HQJLQ
6$3% LQ /LQN|SLQJDQGLVLQYROYHGLQ GHYHORSLQJ VRO|
UHFRQQDLVVDQFHDLUFUDIW *OREDO (\H 6KH WROG KHU S[
HPRWLRQV DVVRFLDWHG ZLWK LW 7KH SDUWLFLSDQWYV ZH|
GLVFRYHUHG WKDW \RX FDQ FRPELQH \RXU LQWHUHVWV WR
WHFKQLFDO JDGJHWV DQG WKH HQYLURQPHQW 7KH SDUWL
WHFKQRORJ\DUHDV WKDW 6$$% KDV ZRUNHG ZLWK LQ 6ZHG
ZRUNLQJRQ QRZDQG KRZ WKH\DUH SUHSDULQJ IRU WKH IX
TXHVWLRQV DQG DOO WKH JURXSV FRPPHQWHG DIWHUZDU ¢
PDQ DQG QRW D\RXQJ H[XEHUDQW JLUO 6RPH JX\V UHIOHEF)
JLUOVDQG JX\VWLQ WKHDGXOW ZRUOG DQG DVNHG (PHOLH

V. D

X0l
00 $

ZHHN DW 7HNQLNNROOR 7KHUH ZDV DOVR WKH RS
ZHKDYHDW WKHFHQWUH 7KHILOPVY ZHUH VKRZQ

7KH FORVLQJ GD\ZDV XVHG WRILQLVK WKHLU SURmy
“ufopedn
FRVLQHVV DVD FRQFOXVLRQ WR 7HNQLNNROORW fnm=x
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7KH SXUSRVH RI WHNQLNNROORLVWRLQVSLUH\RXQJ SHRE

DQG LQWKHORQJHUWHUP FRQWULEXWHWRDZHOO WKR
IRUFH ZLWK WHFKQLFDO VNLOOV JRLQJIRUZDUG DQG ZH P)
WR OHYHO WKHJHQGHU VHIJUHIJDWHG ODERXU PDUNHW

7KLV FDPS ZLOO KRSHIXOO\EH D XQLTXH H[SHULHQFH RI V|

2XULGHD LV WKDW LW VKRXOG QRWHQG ZLWK WKH FDPS EX

K

u: ;mjouv
O ;v1iubO;|_;bm os™;I;m|o=Il;m|ouv7?7 _0% |_;¢< %o ;u; u;lutb|;77|_;
| _;<%o;u; |u-bm;7Eru;r-u;7 =ou|_;vtll;ul-Ir9P

mtlOo;u7

+HOHQD LV VWXG\LQJWREHFRPHD67(0 WHDFKHU DW -fQNYSL

/ILQD LV VWXG\LQJIRUD ODVWHU RI6FLHQFHLQ (QJLQHHULQJ ¢

*RWKHQEXUJ
&ODUD LV VWXG\LQJIRUDODVWHURIG6FLHQFHLQ ODWHULDOYV

(GYLQVWXGLHV +LVWRU\RI 7THFKQRORJ\DW 6WRFNKROP 8QLY,
IDWXUDO 6FLHQFHY SURJUDPPH

+XJR KDV VWXGLHG DW WKH XSSHU VHFRQGDU\VFKRRO 7THFKQ

/ILQGD 6DPXHOVVRQLVDG67(0 WHDFKHUDQG H[HFXWLYH GLUH
8QLYHUVLW\

TRIHWKHU ZH ZHUH D JRRG PL[IRUWKH SDUWLFLSDQWY ERWH
NQRZOHGJH

$O0 PHQWRUV ZHUH HQJDJHG LQ WKH GHYHORSPHQW DQG GH\
LOWURGXFHG DQGLQYROYHG
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,QVHUW WH[W WDEOHV DQG FKDUWV KHUH
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TKHVWXGHQWY ZKR ZHUH DVNHG DERXW WKH VXPPHU FDP S
FDPSV $FFRUGLQJWR WKH TXDQWLWDWLYHHYDOXDWLRQ
LQWHUYLHZ VHWWLQJD IHZVWXGHQWY H[SUHVVHG WKDW
WKHLU SDUHQWYV ZDQWHG VR 7KH\ZHUH KRZHYHU DOVR VI
(VSHFLDOO\ WKH\OLNHG WKHKDQGY RQDFWLYLWLHV VR(C
PHHWLQJ WKH 6DDEV SHUVRQ ZKR DV WKH VWXGHQWYV H[SL
PHHWLQJD SHUVRQ LV VRPHWKLQJZHQHYHU GRLQ VFKRR(
SUHVHQWLQJ WKHLU LGHDV LQDILOP EXW VRPHRIWKHP K
WKH PRYLHYV
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7KHVH WZR VXPPHU FDPSV ZKHUH ZH KDYH XVHG SULRU H[S|
ZHKDYH KHOG D FRXSOH RI\HDUV KDV RQ RQH KDQG VWUHQ
WKDW ZRUNV ZHOO RQ WKH RWKHU KDQG QRZ SDUW RI WKH
PRUH H[SOLFLW ZLWK OHDUQLQJ SODQV OHDUQW IURP HDF
ZLOO EH PRUH FOHDU LQ FRPLQJVXPPHU VFKRROV WKDW Z}
VWXGHQWY WKHPVHOYHV QRW RQO\SDUHQWY ZDQWLQJ W,
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