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Science and technology education plays a vital role for
decision making in an informed society as well as for
informed choices in a pre-university setting. In 1997, Portugal
launched a national Science program known as Ciência Viva
Summer Internship Program (SIP) which, along with other
initiatives such as the Science Centers and science annual
events, aiming to bring science awareness closer to the
population. The free SIP provides short term internships to
Portuguese secondary school students throughout the country.
We advocate for public and private research institutions
across Europe to maintain involvement in, or create, similar
scientific development opportunities that are free of cost to
students. We recognize that initiatives like these require
the proper infrastructure and interest amongst researchers.
However, we stress the long-term benefit to the scientific
community as well executed programs help draw interest
towards Science fields.

According to the Ciência Viva website, in the first iteration
of SIP in 1997, 11 institutions throughout Portugal hosted
130 students. In the most recent iteration evaluation of
SIP (2018), over 300 institutions hosted over 800 students.
University laboratories, public and private research institu-
tions, all participate in SIP. As shown in Fig. 1, to date, over
16,500 students have participated in Ciência Viva SIP [1].
In 2004 there is a noticeable decrease in student participation
which is possibly correlated with less researchers and place-
ments as well as slight investment decrease in Research &
Development [2].

In the summer of 2019, two enthusiastic students enter-
ing their final year of secondary education at different
public schools in the greater Porto area interned for 1 week
in the Department of Human Genetics at Instituto Nacional
de Saúde Dr Ricardo Jorge in Porto, Portugal. After
brief theoretical introductions, they demonstrated a strong
understanding of the scientific topics and an enormous
learning capability. They were thrilled to integrate into a
real team of scientists while carrying out their tasks and
observing lab members perform more complex work. With
guidance, the students extracted DNA from a fibroblast cell
line and conducted two PCRs experiments: one to deter-
mine if there was a polymorphism in a gene that acts as a
common biomarker in some rare Genetic Diseases and
another to determine the gender of the cells [3, 4]. At the
end of the internship the students gave a short presentation
on ethics, based on the subjects that they had been learning
about, focusing mostly on iPSCs and genome editing.

At the same time, INSA had an undergraduate student
from the United States interning in the laboratory. This
provided the two girls with a unique experience as they were
able to practice their English, learn a different perspective on
research, and ask questions about education and life in
another country. These small, unique opportunities that arise
from free, structured programs like Ciência Viva allow
young students to feel welcome in the international scientific
community and make informed decisions about their future.

The students noted that despite learning basic cell biology
and molecular genetic techniques in school, this was their first
time interacting with practical work in a long-term project
which ultimately provided a better understanding of their
coursework. By the end of the internship, the two students
noted that they appreciated the time researchers took to
integrate them into meaningful work. One stated that in
school she often feels like the experiments they complete have
no larger purpose, but SIP allowed her to practice her
laboratory techniques while feeling like she was a part of
something bigger. This is in agreement with prior mass stu-
dies on SIP participants. Furthermore, in those studies, more
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than half of the respondents considered the internship to be
excellent and students tended to most enjoy the opportunity to
engage in practical work [5, 6]. The students continued to feel
enthusiastic about genetics as they worked with concepts
hands-on in a laboratory setting. Ultimately, this experience
and excitement will be shared with their peers.

Secondary school curriculum in biology often presents
oversimplified molecular genetics which prevents highly
capable students from understanding the fascinating com-
plexities that are currently being explored in the field [7].
This oversimplification underestimates the capability of the
students who may lose interest in a potential, future career
in genetics. For the genetic related skill development in
highly motivated students it is essential to have direct
interaction with scientific materials beyond the classroom
which can only be facilitated by experiential programs.
By exposing students to innovative research, via programs
like SIP, they are able to effectively apply their knowledge
of the basics to more complex research questions and
demonstrate their outstanding troubleshooting capabilities
that have been fostered by an age of technological
advancement.

Genetics education should not be limited to the class-
room as it leads to gaps in the education of high achieving
students. Finally, experiential education engages the student
with scientific investigation and new technological devel-
opments at a deeper level while benefiting the researcher, as

they must respond to new demanding questions posed by
students from a new scientific paradigm. Education is a
“joint participation of teacher and student in the effort
toward understanding” which SIP achieves via the personal
involvement and collaboration of researchers and students
rendering the experience beneficial and enjoyable for all [8].
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Fig. 1 In blue is the number of students from 1997 to 2018 who parti-
cipated in Ciência Viva SIP. In orange is the number of placements for
students from 2002 to 2018. Based on data available, adapted [1]
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