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In Latin America number of people choosing science and technology (S&T) as a job severely decreased. To solve 

this problem we launched a program that shows young students, “life models” to be followed in order to encourage 

them to remain in the educational system and study careers related to S&T. This work shows the results of the 

experience.  

Methods: study: descriptive, analytic with an intervention stage; unit of analysis: young students aged 12-15. Period 

of analysis: August 2012 to July 2014. Variables: Age, sex, type of school; scientific vocation (willingness to be a 

scientist, intention to study science, willingness to work in the science field); attitude towards science; marks for 

school subjects. Intervention consists in all day long interaction of student/researcher, in the research schedule 

programmed. 

Results: 6750 students (5.78% of 12 years old the students and 18.5% of those considered at risk of dropping out 

school), were included in the program. 96.8% of them felt that the experience was highly positive; 89.7% still 

remember the experience after 3 months as a factor that had a positive impact on your training; and 68.9% showed an 

increased interest and a better attitude towards science-related subjects at school according to their science teachers. 

93.2% of researchers considered that the activity brought them closer to the community, 89.5% were highly pleased 

with activity, 72% said that after the experience they found more meaning in their research and 77.6% postulated 

themselves to repeat the experience. 

Conclusions - the program reached the goals previously set like: student motivation, increased interest in science, 

and social inclusion of vulnerable teenagers. Positive externalities were also seen such as increased school 

attendance, reduced in dropout school rate, as well as a positive assessment and high degree of satisfaction with the 

experience among the researchers.
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 worldwide. This phenomenon has had greater effects 

in the developed and developing countries due to their 

need for qualified and sufficient labor force to support 

their productive systems, basis of their welfare and 

social progress (Convert y Gugenheim, 2005; OECD, 

1997). 

It is well known tha the development of the countries is 

closely related on its scientific and technological 

capacity (Khan, 2004). 

This issue has been a matter of global concern since the 

beginning of the XXI century and governments from 

all over the world have devoted much effort to address 

this problem. Thus, the European Education Council 

proposed several work programs with the aim of 

making Europe “the world's most competitive 

knowledge-based society”, suggesting an increase of 

15% in the number of graduates in Mathematics, 

Science and Technology (S&T). Unfortunately, ten 

years later, these attempts have become only 

manifestations of good will, with no achievements of 

the strategic goals set by the Lisbon European Council 

or Bologna (Keeling, 2006). 

As mentioned above, vocations strongly depend on the 

whole social context, however, vocation in science and 

technology can be highly influenced by the orientation 

of science teaching and science curricula at school, 

which not only include teaching of knowledge and 

procedures but also personal and social attitudes such 

as appreciating science and technology or learning to 

participate in the modern knowledge-based societies 

(Gadd, 2004; Abraham & Leigha, 2012).

 It should be noted that positive attitudes, such as 

curiosity, interest and liking for science can be 

developed with education (Gouthier, Manzoli y 

Ramani, 2008). 

Traditional science education is based on teaching of 

knowledge and theoretical processes, which far from 

developing positive attitudes towards S&T have given 

place to negative attitudes towards school science, 

producing a decline in the number of students pursuing 

a S&T career (Fensham, 2004). 

Thus, in Spain a systematic reduction of -5% per year 

in vocations in scientific careers is observed, with a 

decreased of more than 23% in the last decade (Asenjo 

2012; Perla, 2014; Ríos Rodicio, 2012).

Latin-American in general and Argentina in particular 

are not the exception to this deficit, showing a 

reduction of 25% in scientific vocations in the last 

decades. (Molina & Pujol 2014; PEFI, 2012), and also 

a decrease in the number of young people choosing

1.Introducción

 Career or profession choice is a consequence of the 

individuals' vocation, their personal expectations and 

the representation they have of themselves and the 

carrier. (Fouad, 2007)

Traditionally, professional vocation has been 

associated with moral and ethical values of society 

(Antolinez & Gadna 1997; Cortina, 1997). Vocation is 

developed in response to the idea one has of oneself in 

the context of the global process of socialization and 

individual development of human beings, this is why 

professional stereotypes go beyond relevant aspects of 

personality (Rivas y Martínez, 2003). 

The environment influences, the individuals' 

representations and their vocation, as revealed by the 

analysis of the statistics on careers and professions 

which exhibits an uneven proportion among the diverse 

groups according to sex, ethnicity or social class  . 

(Fouad, 2007). 

Recent data show that men have chosen professions 

leading to higher socio-economic status and politic 

power (Pérez, 1993).. Along with this tendency many 

professions have become more feminized (e.g., 

Medical Sciences); while scientific and technological 

careers and professions (physics, maths, geology and 

technical careers) have traditionally been chosen by 

men, whereas those related to social services and 

humanities (teaching, pedagogy, psychology) are more 

frequently chosen by women, explaining the 

occurrence of careers, which are stereotypically for 

men or women . (Pérez, 1993). Men's career choice is 

related to antifemenine attitudes (perception of 

difficulty and absence of affectivity), whereas men's 

non-traditional choices are related to more liberal 

attitudes (Davey, 2001; Whitehead, 1996). In choosing 

engineering, men make an earlier decision than women, 

and they referred to their vocational interests, whereas 

women make a more reasoned choice after looking for 

information and advice or refusing other alternatives; 

women consider social reasons or altruistic help to 

people. 

However, the XXI century have brought new 

tendencies towards equality, and, even if men and 

women stereotypes still remain, current statistical 

studies (Pérez, 1993; Zamora, 2004) demonstrate that 

gender variable is not so strong as it was. 

Far from being ideal, equality has led to a general crisis 

concerning science vocation, which is revealed in the 

decline in the number of students (boys and girls) 

pursuing scientific and technological careers
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Intervention: 

     Once the students arrived at the Research 

Centers, the group was hosted by CIC staff and 

each student was presented to "his/her" 

researcher with whom he/she would spend the 

whole day, including research experiences and 

even lunch and tea times. At the end of the day, 

students receive a certificate from the head 

director of the Research Center, souvenirs and 

finally they are all taken back to their school.

Tools for data collection 

     Survey to students: Before intervention 

(experience of the students at the research center) 

a coordinator conducted a survey among the 

s tudents  Each student  responded the 

questionnaire anonymously and deposited the 

form in a survey box. The survey was repeated 

three weeks later. 

      The survey consisted of two sections, the first 

section included general questions on sex (male, 

female), age, type of school (public, private) and 

academic year; and the second one, which was 

more specific, assessed the relationship of 

students to sciences. For this second part we 

modified the ROSE questionnaire 

(Schreiner and Sjoberg (2004), taking into 

account the four attitudinal scales towards S&T:

- Scale “My opinions on science and 

technology “  composed of statements with 

contents related to the image the students  have of 

S&T

- Scale “Science classes”, includes 

statements  showing several general aspects of 

school science, with no references to specific 

subjects

- Scale  “Environmental challenges”, 

statements focusing on the concern on the future 

of the environment and the role of S&T in this 

issue. 

- Scale  “My out-of-school experiences”: 

statements describing several activities related 

with S&T  performed by students 

- Scale "My future job” statements  

showing the interest the students may have in 

developing a future occupation or job related to 

S&T

Students were asked to make a closed evaluation 

of very short statements with a 1 to 4 Likert-type 

scale where 1 indicates “strongly disagree” and 4 

means “strongly agree”. 

   science as a job (Faye Neathery, 1997) .

 

      Much effort is now being devoted to encourage (by 

means of scholarships or financial support) young 

people to choose a Scientific and Technological career, 

such as a career in Engineering or Exact Sciences, when 

deciding their future career. However, evidence shows 

that scientific vocation occurs earlier during secondary 

school (Farenga & Joyce 2000; Fensham, 2004, 

Stekolschik, 2010). 

     The Scientific Research Commission from Buenos 

Aires State, Argentina;  in order to stimulate students in 

science and technology subjects, create in 2012 to 

programs    “The Science goes to School” where a 

Researcher visits the State schools and “Scientific for a 

Day” that promotes close interaction of one student and 

one researcher, by visiting the Research Centers and 

accompanying the researcher in their daily tasks. 

      The aim of the present study is to assess the impact 

of the program “Scientific for a day” designed to 

encourage vocations in Science and Technology in 

young students from Buenos Aires state, Argentina. 

2 Methods 

Type of Study: descriptive, analytic with an 

intervention stage

Subject population young students aged 12-15 from a 

sample representing public and private schools located 

in Buenos Aires state, Argentina 

Sample. The sample size was calculated with the 

following formula, considering the number of students 

from public and from private schools: 

a minimum sample size  of 1980 units of analysis 

was obtained from the formula 

Units of analysis: each student constituted a unit of 

analysis 

Period of study: The study was conducted from 

November 1 to June 30 2014

 Variables: 

     Age, sex and school (public or private); 

scientific vocation (variable constructed by the 

willingness to be a scientist, intention to study 

science, willingness to work in the science field); 

attitude towards science; marks for school 

subjects related to Science and Technology or not. 
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felt that the experience was highly positive; 

89.7% still remembered the experience after 3 

months as a factor that had a positive impact on 

their training; and 68.9% showed an increased 

interest and a better attitude towards science-

related subjects at school, according to their 

science teachers (figure 1).

Table 1. General Data

Regarding the variable “Science 

vocation”, willingness to be a scientist increased 

from 21.81% in the survey conducted before the 

experience to 81.43 in the survey conducted after 

the experience. The intention “to study as much 

science as possible at school “increased from 

30.87% to 69.26%. Also, willingness to get a job 

related to science and technology increased from 

10.78% to 58.72% (table 2).

Figure 1. Students school interest in 

Science and Technology subjects according to 

teachers (scale 0 to 10)

Fig.1 According to teacher's interview, students increased their interest and 
had a better attitude towards science-related subjects at school. Using a scale 
from 0 to 10, before de program teachers assigned in average 4,36 points to the 
interest of their students towards Math, Physics and Chemistry  subjects; and 
according to their science teachers after de experience their performance was 
7,93, increasing 1.8 times their basal levels. 

Table 2. Impact of the experience on the 

Among all the items included in the scales, 3 items 

highlight as main dependent variables in the study. 

These variables (complex variables composed by 

several questions of the survey) determined the 

scientific vocation of the students. 

1. “Willingness to become a scientist”. 

2. “Intention to study as much science as 

possible at school”

3. “Willingness to get a job related to science 

and technology”.

By analyzing the responses to these major 

components, “Vocation in S&T” was built as the 

addition of the three dependent variables 

mentioned above and the science teachers' 

opinions on each student's attitude towards S&T 

(which was considered as the fourth relevant 

variable). Analysis of the content of the four 

variables revealed two different aspects of 

vocation: the first aspect is job expectation or 

longing for a future job in S&T. (defined by items 

1 and 3), described as the sum of both variables; 

the second one is the academic career in S&T, 

which was defined by variable 3 and the teacher's 

opinion (variable 4). 

To determine differences between conditions 

before and after intervention, data from the 

dependent complex variables, were compared 

them in both periods of time, using statistical 

multivariate analysis.  

Interview to teachers The teachers were asked 

about the changes in the students' attitude towards 

the S&T. 

Academic marks: Academic performance was 

considered as the mark assigned by the teachers to 

6 subjects: 3 were related to S&T (Mathematics, 

Physics and Chemistry) and 3 were unrelated 

(Language Arts, Social Studies and Civics). Marks 

obtained in the trimesters before and after 

intervention were taken as objective parameters. 

Interview to researchers: The researchers were 

asked to give a general opinion on the experience 

and the positive and negative feelings they had 

towards their participation in the program 

 Results 

6750 students were included in the program (table 

1). According to the general data 96.8% of them 
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 scientist or looking for jobs related to S&T. The 

academic variable was basally close to the 

medium point in the scale, which shows that 

students' interest in studying more science at 

school, though low, is not absent, and that the 

experience significantly enhances their 

willingness. 

No statistically differences were found between 

boys and girls except for the variables related to 

“Willingness  to find a job related to science” that 

have a basal response similar to 10.35% in girls vs 

10.96% in boys  with a higher increase in boys 

(63.52%boys vs 52.84% in girls) p 0.03 after the 

experience. 

Comparison between public and private schools 

showed only one difference, respect to the 

variable “Willingness to get a job related to 

science” and “become a scientist”, which had 

basal responses of 10.46% vs 10.92% and 19.3% 

vs 23.4% and 54.2% vs 60.1% after the 

experience for public and private schools, 

respectively (however it had no statistical 

relevance in either of the cases). 

One variable not considered before the 

experience was dropout school rate by the end of 

the year, which was 10,1% in average for all the 

students from 12 to 15 yrs old in  the educational 

system and 4,7% in those students included in the 

program  (non statistical significance).

Conclusions 

In the last decades, scientific vocation 

substantially decreased in Latin America 

specially in Argentina. Efforts have been focused 

on providing scholarships for college end of those 

young people who opted for a career in 

engineering and other disciplines considered hard 

sciences. 

However, there is strong evidence that scientific 

vocations wake up early at the age of 12-15 years. 

Therefore, it was designed a program to 

encourage scientific and technological vocations 

among young people. This work shows some 

interesting results extracted from this experience. 

Attitudinal variables towards S&T had a high 

predictive capacity of the scientific vocation 

among boys and girls that carried out the 

program. 

The experience not only was able to change 

original negative attitude towards the science but 

awaked the interest S&T of the majority of the 

Regarding the academic performance of the 

students that attend the program, 78,56% obtained 

better marks in the subjects related to S&T, 

increasing 1.42 points in average the basal marks 

obtained before the experience. Figure 2 shows 

details of this data 

Figure 2. School performance obtained by an objective variable like the 

different academic subjects obtained in the preceding and subsequent quarters 

in relation with the program

Some of the responses given by students in the 

“open opinion” option of the survey were: 

“Science has enhanced my curiosity” “Science 

can provide solutions to environmental problems” 

“I like science better than most other subjects”; “I 

loved working with machines” “Science will 

make the world better and I want to help”; 

“Science has opened my eyes to new and exciting 

jobs “; “Science and technology make work more 

interesting”; “You should have shown this 

experience before and I would be interested 

earlier” 

Results of the survey performed among the 

researchers revealed that 93.2% of the researchers 

considered that the activity brought them closer to 

the community, 89.5% were highly pleased with 

activity, 72% said that after the experience they 

found more meaning in their research and 77.6% 

postulated themselves to repeat the experience. 

The authorities of the Ministry of Education 

formally agreed to officially incorporate the 

program to their schedule for all schools in the 

State of Buenos Aires. The Scientific Research 

Commission agreed to co-manage the program 

with the Ministry of Education for 2014-2015 

periods.

The variable related to “Science vocation” was 

systematically low in the basal measurement for 

the related individual variables, which weans that 

students do not show great interest in being a
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program. 

The experience not only was able to change 

original negative attitude towards the science but 

awaked the interest S&T of the majority of the 

young students that were included in the program. 

Those students also showed changes in objectives 

variables like an improvement in the performance 

of school subjects related to science.   

The program reached the goals previously set like: 

student motivation, increased interest in science, 

and social inclusion of vulnerable teenagers. 

Positive externalities were also seen such as 

increased school attendance, reduced in dropout 

school rate, as well as a positive assessment and 

high degree of satisfaction with the experience 

among the researchers.

The real impact of the experience will be 

determined within five years, at which time these 

students have to choose their college career and 

whether or not this will be related to science.

However, we believe that there is already an 

immediate benefit, showing young people in 

vulnerable socioeconomic situation, “life models” 

to be followed that may encourage them to remain 

in the educational system, studying careers related 

to science and technology that allows you to dream 

of a different future for themselves .

References 

ASENJO M. Faltan vocaciones de Ingeniería. 

Diario Abierto.es. Entrevista a Carlos Conde 

rector de la Universidad Politécnica de Madrid 

(UPM) 

ABRAHAM  N., LEIGHA M. (2012) Towards a 

Paradigm Shift In the Production of Vocational 

Education Teachers in Nigeria. World Journal of 

Education. Vol. 2, No. 2, pp 58-63.

ANTOLINEZ, R & GADNA P. (1997). Ética y 

educación. Editorial Cooperativa Magisterio, 

Santa Fe de Bogotá, Colombia. pp 59-62 .

CONSEJO De EUROPA (2003). Conclusiones del 

Consejo de 5 de mayo de 2003 sobre los niveles de 

referencia del rendimiento medio europeo en 

educación y formación. Diario Oficial C 134 de 

7 . 6 . 2 0 0 3 .  A v a i l a b l e  i n :  

http://europa.eu.int/scadplus/leg/es/cha/c11064.h

tm 

CONVERT, B. y GUGENHEIM, F. (2005) 

Scientific Vocations in Crisis in France:

24

19-269 5

http://www.culturadelalegalidad.org.mx/recursos/Contenidos/Estudiosacadmicosyestadsticos/


 

A v a i l a b l e :  

http://pefi.siu.edu.ar/aplicacion.php?ah=st52a1 1

556deffa&ai=contenidos%7C%7C19000030&i

d_idioma=2&id_menu=32 

PERLA, P. (2014) Vocaciones científicas. “La 

ciencia es chula, pero no para mí”. Heraldo.es, 4 

J u l y  2 0 1 4 ;  A v a i l a b l e  i n :  

http://blogs.heraldo.es/ciencia/?p=3170 

PÉREZ TUCHO, C. (1993). La dicotomía 

ciencias/letras en la elección femenina de 

estudios universitarios. Madrid: Ministerio de 

Educación y Ciencia CIDE. 

RÍOS RODICIO A. (2012) Castilla y León 

registra una caída importante de las vocaciones 

científicas pese a las inversiones en el sector. El 

Economista, 9th February, pp 6. 

RIVAS, F. Y MARTÍNEZ, B. (2003). Cognición 

vocacional. En F. Rivas (ed.), Asesoramiento 

vocacional. Teoría, práctica e instrumentación, 

(pp. 313-351). Barcelona: Ariel Psicología. 

SCHREINER, C. y SJØBERG, S. (2004). 

Sowing the seeds of ROSE. Background, 

Rationale, Questionnaire Development and Data 

Collection for ROSE (The Relevance of Science 

Education). Acta Didactica 4. Oslo: University of 

Oslo.

SJØBERG, S. (2000). Science and Scientists. The 

SAS-study. Acta Didactica, 1. Oslo: University of 

Oslo. 

SJØBERG, S. (2002). Science for the Children?: 

Report from the science and scientists-project. 

Acta Didactica, 1/2002. Oslo: University of Oslo. 

SJØBERG, S. (2005). Young people and science: 

Attitudes, values and priorities. Evidence from 

the ROSE project. Paper presented at the EU's 

Science and Society Forum, Increasing Human 

Resources for Science and Technology in Europe, 

8-11 March, 2005, Brussels. Consultado 2/5/2006 

e n

http://www.ils.uio.no/english/rose/publications/

english-presentations.html. 

SJØBERG, S. SCHREINER, C. (2010) The 

ROSE project. Overview and key findings   

A v a i l a b l e  i n :  

http://roseproject.no/network/countries/norway/

eng/nor-Sjoberg-Schreiner-overview-2010.pdf

, , , 

. (2010) Does the public 

communication of science influence scientific 

vocation? Results of a national survey. 

STEKOLSCHIK G DRAGHI C ADASZKO D

GALLARDO S

Public

GOUTHIER, D., MANZOLI, F. y RAMANI, D. 

(2008). Scientific careers and gender differences. 

A qualitative study. Journal of Science 

Communication, 7(1). Consultado 16/7/2008 en 

http://jcom.sissa.it/archive/07/01/Jcom0701%28

2008%29L01/ 

JENKINS, E. W. & NELSON, N. W. (2005). 

Important but not for me: students' attitudes 

towards secondary science in England, Research 

in Science & Technological Education, 23(1), 

41–57. 

KEELING, R. (2006) The Bologna Process and 

the Lisbon Research Agenda: the European 

Commission's expanding role in higher education 

discourse. European Journal of Education, Vol. 41, 

No. 2 pp.203-223.

KHAN HA. (2004).Education, Science and 

Technology in Developing Countries: Some 

Thoughts and Recollections. COMSATS- Ed.. 

2004; Chap1; 4, pp. 3-8. COMSATS. WDC,USA

MANASSERO, M.A., y VÁZQUEZ, A. (2003). 

Los estudios de género y la enseñanza de las 

ciencias. Revista de Educación, 330, 251-280. 

MAU, W. C. (2003). Factors that influence 

persistence in science and engineering career 

aspirations. Career Development Quarterly, 51, 

234–43 

MINISTERIO DE EDUCACIÓN MEPSYD 

(2008). Estadística de las Enseñanzas no 

universitarias. Datos y Cifras. Curso 2005-2006. 

C o n s u l t a d o  1 4 / 2 / 2 0 0 8  e n  

http://www.mepsyd.es/mecd/jsp/plantilla.jsp?id=

310&area=estadisticas&contenido=/estadisticas/

educativas/eenu/result_det/2005/resultados.html 

MOLINA M.A. & PUJOl L. Editorial. (2014) La 

importancia de alentar las vocaciones científicas. 

Diario Norte, Chaco. 9 de Julio.

OECD - ORGANISATION FOR ECONOMIC 

CO-OPERATION AND DEVELOPMENT 

(Global Science Forum) (2006). Evolution of 

Student Interest in Science and Technology 

Studies Policy Report. Consultado 7/5/2007 en 

http://www.oecd.org/dataoecd/16/30/36645825.p

df 

PALLANT, J. (2007). SPSS Survival Guide. 

Berkshire: McGraw-Hill. 

PEFI (2012) Plan Estrategico de Formacion de 

Ingenieros. SPU. Ministerio Educacion.

25

19-269 5

http://www.ncbi.nlm.nih.gov/pubmed?term=Stekolschik%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21553602
http://www.ncbi.nlm.nih.gov/pubmed?term=Draghi%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21553602
http://www.ncbi.nlm.nih.gov/pubmed?term=Adaszko%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21553602
http://www.ncbi.nlm.nih.gov/pubmed?term=Gallardo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21553602
http://www.ncbi.nlm.nih.gov/pubmed/21553602


VÁZQUEZ ALONSO A , MANASSERO MAS 

M.A. (2009) La vocación científica y tecnológica: 

predictores actitudinales significativos. Rev. 

Eureka Enseñ. Divul. Cien 6(2), pp. 213-231

WHITEHEAD, J. F. (1996). Sex stereotypes, 

gender identity and subject choice at A-level. 

Educational Research, 38(2), 147-160. 

ZAMORA, J. (2004). ¿Hay una “crisis de 

vocaciones” científico-tecnológicas? El tránsito 

de la Enseñanza Secundaria a la Universidad. 

Madrid: FECYT.

Acknowledgment

We thank authorities Ing. Jose Rodriguez Silveira; 

Luis Traversa, Alfredo Juan, Raul Rivas, Rober-

to Reale, Rodolfo Bravo and Diego Turkenick, 

members of Scientific Research Commission 

Board; and Martin Ferré, Santiago Cafiero and 

Diego Ronderos membres of General Secretary 

of Buenos Aires Goverment. 

26

19-269 5


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

