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Resumen ()

[Objetivo] Desdeelafio 1988 yhastaelafio 2018, el estudiantado de secundariaen CostaRicadebiaaprobar
un examen final para graduarse de la escuela secundaria, y ser elegible para una educacién universitaria
publica. En ese contexto, cada estudiante debia elegir una prueba nacional de ciencias entre las dreas de
fisica, quimica y biologia. Histéricamente, la quimica fue la menos elegida (4-6 %), entre esas ciencias. Por
otro lado, existe la necesidad -a nivel nacional- de aumentar el interés en las carreras relacionadas con
STEM (sciences, technology, engineering and mathematics). [Metodologia] Desde ambas premisas, en el
afo 2016 se realizd el primer campamento nacional de promocién de vocaciones cientificas en Costa Rica
(denominado Quimi Camp) para promover la quimica entre estudiantes de secundaria. Quimi Camp es un
evento amparado en las Olimpiadas Nacionales de Quimica OLCOQUIM y en las Olimpiadas Nacionales
de Ciencias OLCOCI; los cuales son, a su vez, organizados por las 5 universidades estatales costarricenses
y el Laboratorio Nacional de Nanotecnologia LANOTEC del Centro Nacional de Alta Tecnologia CENAT, con
la venia de los entes de gobierno. El estudiantado participante realizo la evaluacién final de este evento.
[Resultados] Los resultados mostraron una excelente percepcién del evento en cuanto a su organizacién y
contenido. [Conclusiones] Quimi Camp impulsé la vocacidn de estudiantes por las ciencias y la ingenieria
e influyd positivamente en la seleccién de una carrera universitaria en STEM.
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Abstract

[Objective] From 1988 to 2018, high school students in Costa Rica had to pass a final exam to graduate
from high school and be eligible for public university education. In this context, students had to choose
a national science test from the areas of physics, chemistry, and biology. Historically, chemistry was the
least chosen (4-6 %) of those sciences. On the other hand, there is a need -at the national level- to increase
interest in careers related to STEM (Sciences, technology, engineering, and mathematics). [Methodology]
Under both premises, in 2016, the first national camp (called Quimi Camp) to promote scientific vocations
was held to encourage high school students in Costa Rica to choose chemistry. Quimi Camp is an event
supported by the OLCOQUIM National Chemistry Olympiad and the OLCOCI National Science Olympiad,
which are in turn organized by the five Costa Rican State universities and the LANOTEC CENAT National
Nanotechnology Laboratory at the National Center of High Technology, with the consent of the Ministry of
Education (MEP) and the Ministry of Science, Innovation, Technology and Telecommunication (MICITT). The
participating students made the final evaluation of this event. [Results] The results showed an excellent
perception of the event regarding its organization and content. [Conclusions] Quimi Camp promoted
students’ vocation for science and engineering and positively influenced the selection of a University
Careerin STEM.

Keywords: high school students, science camp, chemistry camps, quimi camp, scientific vocations,
significant university selection, STEM

Resumo

[Objetivo] De 1988 a 2018, os alunos do ensino médio na Costa Rica deviam passar em uma prova final
para se formar no ensino médio e se qualificar para uma educagdo universitaria publica. Nesse contexto,
cada aluno tinha de escolher um teste nacional de ciéncias das éreas da fisica, quimica e biologia.
Historicamente, a quimica foi a menos escolhida (4-6%), entre essas ciéncias. Por outro lado, existe a
necessidade - em ambito nacional - de aumentar o interesse por carreiras relacionadas com STEM (ciéncias,
tecnologia, engenharia e matematica). [Metodologia] Sob ambas as premissas, em 2016 foi realizado o
primeiro acampamento nacional de promogao de vocacdes cientificas na Costa Rica (denominado Quimi
Camp) para promover a quimica entre alunos do ensino médio. O Quimi Camp é um evento contemplado
pelas Olimpiadas Nacionais de Quimica da OLCOQUIM e Olimpiadas Nacionais de Ciéncias da OLCOCI;
que por sua vez sdo organizados pelas 5 universidades estaduais da Costa Rica e pelo Laboratério Nacional
de Nanotecnologia LANOTEC do Centro Nacional de Alta Tecnologia CENAT, com a permissdo das entidades
governamentais. Os alunos participantes fizeram a avaliacdo final deste evento. [Resultados] Os resultados
mostraram uma excelente percep¢ao do evento em termos de organizacdo e contetdo. [Conclusdes] O
Quimi Camp impulsionou a vocacdo dos alunos para ciéncias e engenharias e influenciou positivamente a
escolha de uma Carreira Universitaria em STEM.

Palavras-chave: alunos do ensino médio; acampamento de ciéncias; acampamentos de quimica;
acampamento de Quimi; vocacdes cientificas; sele¢do significativa da universidade; STEM
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Introduction

The current educational policy of the
Organization for Economic Cooperation
and Development (OECD) considers sci-
entific knowledge to create new opportuni-
ties and solutions that can enrich our lives.
However, at the same time, it might cause
vast inequities, exacerbate social fragmen-
tation and accelerate resource depletion. In
this sense, the involvement of students in
science, technology, engineering, and math-
ematics (STEM) is necessary for the equita-
ble development of society.

To encourage students to select a ca-
reer in a STEM-related area, educators and
officials promote out-of-school time (OST)
science activities (Dabney et al., 2012). The
primary emphasis of STEM interest is not
precisely the achievement but the curiosity
and the enjoyment of learning a STEM-relat-
ed topic or field (Krapp et al., 1992). Young
students who participated in OST science
clubs/competitions showed odds of select-
ing a STEM-related career 1.5 times higher
than those who did not participate in such ac-
tivities. It also suggests that participation in
OST science activities has a strong positive
association with selecting a STEM-related
university career (Dabney et al., 2012).

Science summer camps are OST ac-
tivities that have been shown to influence
students’ learning potential and their fu-
ture enrollment in science and engineering;
they also seem to play an essential role in
middle-school students’ long-term career
interests (Kong et al., 2014). For instance,
Robbins y Schoenfisch (2005) found that
such an activity encouraged most analytical
chemistry summer camp participants to take
more science classes in the future. Similar
results were found for Physics majors (Bis-
choff et al., 2008).
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Many researchers are currently con-
ducting projects to evaluate the effect of sci-
ence summer camps/programs on the partic-
ipants’ long-term careers. In general, such
studies may be divided into two groups. The
first focuses on the camps themselves and
whether camp participants benefit directly
from them. The second one examines how
the camps influence participants in terms of
their interest in STEM fields in the future.
(Kong et al., 2014)

Summer camps have been developed
in the United States, Canada, Europe, and
some other countries. There is a wide va-
riety of subjects that these summer camps
focus on, such as biology, chemistry, math-
ematics, and computer science, among oth-
ers. On the other hand, scientific inquiry and
vocational effects of these camps have been
proved (Fields, 2009; Antink-Meyer et al.,
2016; Leblebicioglu et al., 2017; Lindner y
Kubat, 2014). In Costa Rica, out-of-school
activities are becoming popular among
young people. There is an increasing array
of OST subjects for children to choose from,
such as science, language, sports, music,
history, and environment. In particular, sci-
ence camps aim to encourage participants to
enjoy doing science and, eventually, pursue
a STEM-related carcer. Cohen et al. (2006)
showed that encouraging students to con-
nect science course material and their lives
promoted both interest and performance for
students with low success expectancies.

How Vital Might a Science Camp
Be for the Participants?

Fields (2009), in an astronomy-orient-
ed science camp, identified four themes that
campers found valuable about it: a) the im-
portance of peer relationships, where camp-
ers spoke about the positive atmosphere cre-
ated by their peers, how they learned from
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other campers, and a sense of commonality
with their peers; b) the personal autonomy
they had in choosing their research proj-
ects and using the professional equipment
and technology; c) the approachability and
knowledge of the staff members and how
well they explained things, and d) gaining
new knowledge about astronomy, practical
constraints of doing research and develop-
ing an understanding of science.

It is essential to note what Pérez, A.
(2012) affirms about the variable of gender,
masculine and feminine, especially for its
relevance when separating the volume of
vocations to different scientific-technolog-
ical careers. This perception has also been
(on the part of children and young people),
which has been commonly associated with
certain scientific-technological professions,
which has functioned as a disabling bias
when it comes to the career choice of scien-
tific-technological careers.

The Costa Rican Case

Costa Rica’s educational system con-
sists of elementary school (7-12 years old)
and secondary school (13-19 years old). Re-
gardless of the specializations (academic,
scientific, artistic, agricultural, and techni-
cal) in secondary school, the students, have
to pass national exams, collectively known
in Spanish as bachillerato, to graduate.
Such exams include Social Studies, Prima-
ry Language (Spanish), Second Language
(English, French), Science, Mathematics,
and Civil Studies. Regarding the science
exam, students have to choose from three
options: physics, chemistry, or biology.
Results from the Costa Rican Ministry of
Education showed that 85% of the student
population chose biology, whereas 9% se-
lected physics, and only 6% picked chem-
istry (Ministry of Public Education of Costa
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Rica, 2018). Such results indicate that pro-
moting chemistry among high-school stu-
dents has not been successful so far. Sadler
et al. (2010) found that, despite efforts to
incorporate laboratory exercises and other
inquiry-based learning strategies, in most
science classes, the students still receive
their knowledge through direct transmission
from their teachers or carefully orchestrated
learning activities. In Costa Rica, most sec-
ondary education institutions do not have
lab facilities, or chemical reagents, for the
instructor to utilize as an alternative way to
teach chemistry. As a result, teaching chem-
istry is a learning activity carried out in the
classroom, developing topics on the class
board. Little promotion of chemistry may be
done under such circumstances, and hence
OST activities may be suitable alternatives
to promote chemistry among high scholars.

According to the State of Education
Report (2017), one of the challenges in Cos-
ta Rica for education in science and tech-
nology is to improve science teaching as a
strategy to promote scientific-technological
vocations. According to this report, scientif-
ic education at the pre-university level must
satisfy two demands in apparent conflict.

One is to motivate the interest in this
field, transmit the necessary scientific-tech-
nological knowledge and educate the stu-
dents in the values and skills that accompany
the scientific thought, skills, and knowledge
that should be part of the credit of all citi-
zens. The other is to provide the training re-
quired by the potential professionals of the
scientific-technological disciplines. While
the first demand implies a more participa-
tory approach and focuses on interest, the
second entails ensuring the understanding
of deeper concepts related to the sciences
processes and stimulating scientific voca-
tions (The State of Education, 2017).
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As indicated by Retana et al. (2018),
the promotion of scientific vocations
through inquiry as a didactic model and the
implementation of events such as scientific
and technological fairs, the Olympics, the
scientific camps, among other activities,
manage to promote the scientific culture
among primary and secondary students in
our country.

It can be affirmed, supported by Araua-
jo (2015), that the participation of students
in scientific fairs, science Olympics, and
scientific camps fosters their ideas of scien-
tific projects that have a practical and social
quota, seek to solve problems, meet, and re-
spond to any demand from the community
in which they live, an attitude that contrib-
utes to scientific literacy and the promotion
of scientific vocations.

What Is the Problem?

According to Rivas (2007), students’
behavior, their development, and vocation-
al counseling are solved through teaching/
learning processes, which involve construc-
tive activities of knowledge and experiences
that are activated in the school context and
in the environment in which the adolescent
lives, mediated by specialized professionals
that are part of school education, this has
significant repercussions.

Many educational institutions (sec-
ondary schools and universities in other
countries) have an organizational structure
to develop annual scientific camps. These
institutions collaborate with different min-
istries such as Education and Vocational
Training, Science, Innovation, and other
foundations dedicated to promoting science
and technology.

For example, the EscueLab (Aquae
Foundation, 2017) is a Spanish project de-
veloped since 2013. This social project
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democratizes access to practical and inter-
active scientific education, fosters research
vocations, and develops tools for the future
among schoolchildren. The EscueLab en-
courages scientific rigor in developing the
scientific workshops designed for this activ-
ity and guarantees accessibility for all coun-
try’s social sectors.

As stated by the Aquae Foundation
(2017), the vision that high school students
have about professions related to science
and technology and the qualifications nec-
essary to perform these jobs is minimal and
restricts their ability to visualize themselves
exercising such professions (Archer et al.,
2012). The EscuelLab project puts young
people with advanced scientific education
and children in direct contact to establish a
relationship of dialogue and trust between
them, allowing them to identify with scien-
tific and technological careers.

In the case of Costa Rica, the annual
chemistry camp (Quimi Camp) is organized
by the National Commission of Chemistry
Olympiads, which is collaboratively inte-
grated by officials of the National Univer-
sity (UNA), the Distance State University
(UNED), the Technological Institute of Cos-
ta Rica (TEC), the Ministry of Education
(MEP), the Ministry of Science, Technol-
ogy, and Telecommunications (MICITT),
and the National Nanotechnology Laborato-
ry of the National High Technology Center
(LANOTEC-CeNAT-CONARE).

What is Quimi Camp? Influence on
Chemistry Vocations

The Quimi Camp is an event that
promotes scientific vocations in young stu-
dents. It allows direct contact with research-
ers from a university or research center in a
multicultural environment and with peers of
their age from different parts of Costa Rica.
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This relationship could define their future
scientific vocation.

The camp includes recreational, sci-
entific-cultural activities, where university
academics and accompanying teachers col-
laborate, develop, and participate in these
activities. According to this scenario, it is
of great importance to promote the learning
of chemistry in secondary schools in Costa
Rica. From this perspective, the organiza-
tion of the Costa Rican Chemistry Olym-
piad has decided to encourage the study
of this science through a national contest,
in which it rewards students who pass the
elimination phase, allowing them to be eli-
gible to attend the first national camp to pro-
mote scientific vocations in chemistry (also
called Quimi-Camp). This article shows the
results of the first Quimi Camp in promot-
ing chemistry learning in Costa Rica as an
outdoor recreational experience for STEM
learning, mainly in chemistry.

Methodology

This study is descriptive and interpre-
tive (Bogdan and Biklen, 1998) and focused
on the participants. Participants completed a
questionnaire about their perception of this
camp, the quality of the event, and the voca-
tional effect of this camp on significant uni-
versity selection. The observation was made
during the whole camp, and a final open dis-
cussion with students was organized to im-
prove information on qualitative aspects of
camp evaluation.

Participants

Forty-two participants (n=15 female
and n=27 male) attended this first nation-
al camp to promote scientific vocations in
chemistry (also called Quimi-Camp).
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The students from all over the Costa Ri-
can territory were encouraged to participate:
North Pacific Region (Guanacaste, n=8), Ca-
ribbean Region (Limon, n=4), South Valley
(Valley of El General, n=2), North Plains
(San Carlos, n=4) and the Grand Metropoli-
tan Area (Central Valley, n= 24).

Also, there were students from three
categories in this competition: beginners
category for students between 13 and 15
years of age (n=14), intermediate category
for students approximately 14-16 years old
(n=12), and advanced category for students
between 15 and 18 years old (n=16). Yet
only those who qualified for the final stag-
es of the Costa Rica Chemistry Olympiad
were eventually accepted.

Preferential treatment was given to
those awarded medals or recognitions in the
national competitions and those from periph-
eral areas of Costa Rica to encourage partici-
pation from all regions, even those with a low
historical participation index in the Olympiad.

Camp Design and Registration

Quimi Camp was designed during the
nine previous months of the event by five
people staff appointed to organize it. The
camp was developed and supervised by 12
scholars and staff members of the National
University (UNA), the Distance State Uni-
versity (UNED), the Technological Insti-
tute of Costa Rica (TEC), and the National
Nanotechnology Laboratory of the National
High Technology Center (LANOTEC-Ce-
NAT-CONARE). Quimi Camp had a 58-
hour duration (three days and two nights).

Quimi Camp was held at the
“Estacion Nacional de Ciencias Marino
Costeras (ECMAR)” facilities in Punta
Morales, Puntarenas, Costa Rica, in No-
vember, to avoid the rainy season and the
end of high school classes.
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All students and their parents (or legal
guardians) were requested to sign a specif-
ic authorization form allowing the students
to participate in all the camp activities and
accept the rules of the event. Additionally,
they were asked to sign a data student form
related to emergency contacts, allergic and
medical conditions, emergency procedures
in case of urgency, and provide a student
health care insurance for accidents before
participating in the event. As one of the
event’s activities, students were surveyed by
a questionnaire. The questionnaire’s general
instructions presented previously informed
consent to the students.

Description of Instructional
Activities

Various indoor and outdoor activities
were programmed, such as science com-
petitions and rallies at ECMAR facilities,
a bird-watching trip to Monteverde cloud
forest, and beach activities at Playa Blanca.
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In contrast, night outdoor activities includ-
ed moon watching using telescopes and a
closing camp and farewell barbecue. There
were also scheduled indoor activities such
as five lectures (Costa Rican reptiles, as-
tronomy, Monteverde ecology, importance
of chemistry career and nanotechnology),
two workshops (chemistry and nanotechnol-
ogy), and one video projection (women in
astronomy). Efforts were made to program
motivational and scientific recreational ac-
tivities to promote science appreciation with
no summative evaluation. As a result, sever-
al recreational activities were offered: rally,
ice breaking, Monteverde forest tour, talent
night, and Playa Blanca beach tour. Detailed
activities and their relation to scientific voca-
tions are shown in Table 1. Some additions of
extra time and schedule changes were made
not to affect the development of recreational
and promotions of scientific vocations. The
program presented in Table 1 is the final re-
cord of activities after these changes.

Table 1. Description of instructional activities developed during the first Costa Rican
Quimi Camp and their purpose for scientific vocations

Day Instructional activities Aspects of scientific vocations
1 Ice breaking Socializing with students from other institutions and ages. Outdoor activity.
Snakes and reptiles lecture Appreciating the biochemistry of the snake’s venom and safety rules. Indoor activity.
Chemical rally Enjoying chemistry in an outdoor group activity (sports and knowledge).
Video projection: “The sisters of the sun” Outdoor activity.
(Cosmos, 2014. NatGeo) and open motiva- Tearing down genre inequities in STEM majors. The specific case of astron-
tional discussion. omy at the beginning of the 20th century. Indoor activity.
Telescope and celestial corps observation Appreciation of the night sky. Outdoor activity.
2 Monteverde tour Appreciation of ecological relationships in the Monteverde cloud forest.
Chemistry motivational lecture Outdoor activity.
Talent night show Promotion of the importance of studying a science major in chemistry for the
Denaturalization of animal and vegetable country’s development.
proteins due to heat exchange from carbon Recreational time to share with students to promote soft skills.
combustion (farewell barbecue). Enjoying a farewell barbecue.
Leisure activity to share with students to promote soft skills.
Chemistry in daily life.
3 Chemistry workshop Enjoying chemistry reactions. Most of the youngster’s students were not in a
Nanotechnology workshop lab before this activity.
Playa Blanca Beach Tour Chemistry from emergent fields. Introduction to the fundamentals of nano-

Questionnaire survey

technology in daily life.
Recreational time to share with students to promote soft skills
Assessment of scientific vocations and quality of the event

Note: Derived from research.
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Instrument Validation

An anonymized survey was devel-
oped during the previous nine months. It
was validated by five revisions made by
university professors with more than five
years of experience, with knowledge of
university chemical education, chemistry
teaching at the high school level in Costa
Rica, and the organization of events for the
Costa Rican Chemistry Olympiad. The sur-
vey included prior informed consent as part
of the instrument.

Assessment of the Promotion of
Scientific Vocations

The organizers observed classroom ac-
tivities to improve every aspect of promoting
scientific vocations. The validated survey
was handed out to all participants during the
event’s last day to evaluate the impact of the
Costa Rican Chemistry Olympiad and the
Quimi Camp on promoting scientific voca-
tions (36 instruments were completed and
returned, 85,7% of the total students).

This survey included both open and
closed questions, as they were related to
the participant’s experience in both the
Costa Rican Chemistry Olympiad and Qui-
mi Camp, as well as to their expectations
of these events, the importance of Quimi
Camp in the choice of a science major, and
suggestions they may have regarding the
activity. The open questions were tabulated
and categorized according to their answers
to analyze the main findings. The closed
questions were tabulated and statistically
analyzed. Finally, an open roundtable with
oral questions from the participants was
performed to measure the qualitative vision
of the group about this first Quimi Camp.
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Data Analysis

Participants’ responses to the ques-
tionnaire (n=36) were coded according
to their region of origin and category of
competition in the Costa Rican Chemistry
Olympiad (age range). Closed questions
were quantified by basic arithmetic meth-
ods (addition and percentage), and open
question answers were categorized in sev-
eral analysis statements to interpret data in
the most appropriate objective form. Some
relations with the geographical origin of the
category of students’ competition and their
responses were established, in some cases
with negative results.

Analysis and Results

Characterization of Participants
and Camp Quality According to
Student’s Perception

Forty-two students were enrolled and
selected from the three categories of the
Costa Rican Chemistry Olympiad: 14 from
the initial category, 12 from the intermedi-
ate one, and 16 from the advanced category.
Eighteen students came from places outside
the metropolitan area of Costa Rica (Central
Valley), representing 43% of peripheral ar-
eas in this event. The details of their regions
of origin are as follows: eight from Gua-
nacaste (Pacific Plains), four from Limén
(Caribbean Plains), two from the Valley of
El General (Southeast Region), and three
from San Carlos (North Plains), and the rest
of the 25 students came from the Central
Valley (Costa Rican Greater Metropolitan
Area). This result shows that the Quimi
Camp was a national event because it re-
ceived students from across the country.

Students of different country regions
had an excellent perception of the event
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quality. Table 2 shows a grade between
9.0 to 9.5 on a scale of 0.0 to 10.0. Table 2
shows the participants’ perceptions catego-
rized by region. It includes event organiza-
tion, the topics covered and their level, and
expectations fulfillment of the event. The
general results are 9.0, which is interpreted
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as an excellent impression of the event re-
gardless of the students’ region of origin.

Table 3 evaluates the same subjects,
but the students participated in the Costa Ri-
can Chemistry Olympiad according to the
category. In this sense, the results are very
similar to the previous table. Participants’
grade for the event was about 9.0.

Table 2. General perceptions of participants (questionnaire n=36) from the activities
developed during the 1st Costa Rican Quimi Camp

Region Total Perception of Importance of Depth of topics  Fulfillment of
participants organization topics developed covered expectations
(Yes/No)
Scale 0to10
Guanacaste 8 9.0 9.2 9.2 Yes
(North Pacific) Very good Very good Very good
Limon 4 9.5 10 9.5 Yes
(Caribbean) Very good Excellent Very good
Valley of the El 2 9.5 10 9.5 Yes
General (South) Very good Excellent Very good
Grand Metropolitan 24 9.4 9.4 9.2 Yes
Area (Central Valley) Very good Very good Very good
San Carlos (North) 4 8.7 9.3 7.3 Yes
Good Very good Regular
Total 42 9.2 9.4 8.8 Yes
Very good Very good Good

Note: Derived from research.

Table 3. General perceptions of participants (questionnaire n=36) from the activities
developed during the Quimi Camp. Source: own research

Category of Total Perception of Importance of Depth of topics  Fulfillment of
competition participants organization topics developed in covered expectations
(scale from 0 to 10) Quimi Camp (Yes/No)
Scale 0to 10
Initial 14 9.4 9.3 9.5 Yes
(13-15 years old) Very good Very good Very good
Intermediate 12 9.0 9.6 8.0 Yes
(14-16 years old) Very good Very good Good
Advanced 16 9.4 9.4 8.9 Yes
(15-18 years old) Very good Very good Good
Total 42 9.2 9.4 8.8 Yes
Very good Very good Good
Note: Derived from research.
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University Significant In-
terests for the Surveyed
Students

Figure 1 shows the students’
vocational interests in universi-
ty majors. Results showed a clear
tendency for science and engi-
neering (95.7% of total students).
Most participants are interested in
sciences (55.3%), while another
critical group is very interested in
engineering (40.4%).

If we look up the scienc-
es selected by the students who
chose this primary field, the re-
sults are shifted to chemistry
(53.8%) (see figure 2). This re-
sult is probably highly related to
the origin of the population of
students who participated in this
study since they were selected
for their performance in the 16"
Costa Rican Chemistry Olympi-
ad. They have a clear interest in
this subject.

The same analysis was done
for the students who selected engi-
neering majors. Similar to science
majors, students are shifted to the
chemistry field. In this case, the
greater interest in engineering is
focused on chemical engineering,
with 39% of the surveyed sample.
In this, there is no other clear trend
in the engineering majors offered
(See figure 3).

To determine which voca-
tional factors are related to this
university selection, students were
questioned about their reasons for
choosing the major they pointed
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Other
4.3%

40.4%

Sciences
55.3%

Figure 1. University major interests for the surveyed
students (n=36).

Note: Derived from research.

Medicine 3.9
~

Physics 11.5

Pharmacy

Chemistry

Astronomy 53.8

and
astrophysics
11.5

Figure 2. Vocational interest for the surveyed

students who choose sciences as a university major.
Note: Derived from research.

Industrial Civil engineering
engineering5.5 ;5.6

Agricultural
____engineering 5.6

Mechatronics 11.1

\_Mechanical
engineering 5.5
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\
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engineering 5.5

»“
Chemical |
engineering 39

materials science Computational
ing 11.1 gi ing 11.1

Figure 3. Vocational interest for the surveyed students

who choose engineering as a university major.
Note: Derived from research.
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Other reasons 8.2

someone I admire
studies that 14.6

previous interest
in the proffesion
21.3

Figure 4. Reasons students considered influenced them

to choose a university major.
Note: Derived from research.

out (Figure 4). For this purpose, a multi-
choice test was done with the possibility of
honest answers. As a result of this question,
a leading factor was the affinity they feel for
this major, with 41.3% of the answers (the
questionnaire answer textually said: “/¢ is a
profession I like a lot”). So they have a clear
vision of their current academic interest.
The following reason is highly related to the
previously mentioned; they have consid-
ered interested in that major since they were
children (21.3%); so in many cases, the se-
lection of a major is related to the previous
vocational interest in that field. Finally, the
third leading reason is a tie with 14.6% of
the answers; one of the reasons they gave is
related to their vision of some majors in oth-
er people. Students state that someone they
admire first studied that significant, and this
factor influenced them to choose this uni-
versity study plan. Students say that some-
one they admire may be a factor influencing
them to choose this study plan.

The other reason is the influence of
high school teachers as counselors in the
vocational process of choosing a univer-
sity major. The reasons that led students
to make this choice vary, considering
their previous experiences. In this sense,

current interest
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Maltese and co-workers have
stated that “individuals who
complete STEM degrees have
quite varied histories and that
the triggering of their inter-
est happened across a wide
age spectrum” (Maltese et al.,
2014, p. 937) their study con-
sidered the background expe-
rience of their subjects, and
the early motivation motivate
students in STEM; they found
that the students’ interest in
STEM started before the 6th
grade (Maltese ef al., 2014)

It is essential to mention that some
other reasons, such as salary (6.80%),
friends’ influence (1.4%), and family in-
fluence (0%), were asked but with minori-
ty results. From this result, it is possible to
state that the students clearly define their
vocational interests, which are the main
factors driving them to choose a universi-
ty study plan.

The relation between students’ catego-
ry group (based on the Costa Rican Chem-
istry Olympiad and their age) and their vo-
cational interests in university majors are
shown in Table 4. This table determined the
percentage of students who selected uni-
versity studies plan categories such as en-
gineering, basic sciences, health sciences,
and computer sciences, among others. As
an actual result, the participants proposed
no social or economic sciences as potential
university majors, showing their affinity
with STEM majors. This result would prob-
ably be related to the context in which the
students were chosen and the camp’s effect
on promoting scientific vocations that will
be discussed later.

High school
teacher vocational
conunseling 14.6

in the field 41.3
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Table 4. Relation between students’ category group (based on the Costa Rican Chemistry
Olympiad) and their vocational interests in university majors

Category Engineering Basic Sciences (%) Health Computer Other (%)
(%) (Chemistry) Sciences (%) Science (%)
Initial 333 41.7 (33.3) 8.3 0.0 16.7
(13-15 years old)
Intermediate 31.3 31.3(25.0) 25.0 12.5 0.0
(14-16 years old)
Advanced 36.8 52.6 (21.1) 10.5 0.0 0.0
(15-18 years old)
Total 34.0 42.6 (25.5) 14.9 4.3 43

Note: Derived from research.

For the results shown in Table 4, there
is a clear trend toward selecting science and
technology (engineering) university ma-
jors, but no clear correlation was found be-
tween age and affinity for university majors
among the surveyed students. As a general
result, engineering majors are preferred by
34% of the students with minor variations in
the age range tested. Regarding chemistry
majors, the students showed an unexpected
diminution trend while older. The young-
sters would choose chemistry at 33.3%, but
when they grew, the selection decreased to
25% (intermediate) and 21.1% (advanced).

80%  72.7% T
70%
60%
50% 45.5%
(]
0,

0% 27.3%
30% c 25.0%
20%
10%

0%

Begginers Intermediate Advanced
mYes mNo

Figure 5. Quimi Camp s effect on the high school student's

election of university majors.
Note: Derived from research.

64.7%

54.5%
35.3%

Quimi Camp as a Vocational Indu-
cer in STEM

We asked students about the Quimi
Camp effect in selecting a specific university
major. As shown in Figure 5, 65% of the par-
ticipants indicate that Quimi Camp promotes
the election of these scientific and engineer-
ing careers, while 35% state the opposite.

To clarify this point, there was a fur-
ther question to determine the effect of this
camp on students’ motivation. The question
was: Do you think that Quimi Camp contrib-
utes to reinforcing skills and creating favor-
able attitudes toward science? The totality
(100%) of the surveyed stu-
dents considered that the Qui-
mi Camp contributes to this
purpose. In this regard, Kong
and co-workers concluded
that students participating in
science summer camps in the
United States were more like-
ly to choose STEM majors
than students who did not.
(Kong et al., 2014)

The results let us think
that the Quimi Camp pro-
moted an essential effect on
the vocational motivation for
STEM university majors in

Total
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most of the students consulted, but some of
them were not induced by this camp prob-
ably due to the previous vocational choices
already made before the camp, as other stud-
ies have found (Maltese et al., 2014.) This
hypothesis can be proved by considering the
young students from the beginners and in-
termediate category; they are under 16 years
and their responses show a more binding ef-
fect of the Quimi Camp in their significant
choice, while older students (advanced) are
below the average result, where 55% an-
swered negatively to the scientific promotion
due to the Quimi Camp, which reinforces the
idea that the significant election is typically
done at earlier stages of school.

Conclusions

National events such as Costa Rican
National Chemistry Olympiad and National
Camps in Chemistry (called in Costa Rica
as Quimi Camp) try to stimulate scientific
vocations in science subjects such as chem-
istry. On the other hand, the work methodol-
ogy in Quimi Camp incorporates a concept
of interactivity, which includes transfor-
mative observation relationships between
those who learn and learn objects. It is an
observation that allows modifications, over-
lays, reflections, interrogations, and not just
contemplations or games with exploration
and manipulation instruments.

From the results obtained, it is possible
to determine that Quimi Camp promotes sci-
ence and engineering student vocations. Also,
it could undoubtedly influence the choice of
the leading university in many areas of STEM.
Nevertheless, under some circumstances, stu-
dents have previous vocational options that
have already been chosen.

In summary, the final intention of Qui-
mi Camp is to constitute inspirational places
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of education where children and adults co-
exist and transform with each other so that
their ways of living become progressively
more congruent in the space of coexistence.
Quimi Camp is about being educated
in a type of conversation supported by the
primary emotion of recognition of the legit-
imacy of the other, where there is no room
for competition that denies it. It is to spread
science and technology on a human scale.
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