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ABSTRACT:
							                           
In Colombia, engineering is an unattractive field for women. As of 2018, 63,7% of undergraduate engineering graduates were men, and only 36,3% were women. This gap has not changed significantly between 2001 and 2018. This paper analyzes the gap between women and men who obtain undergraduate or graduate engineering degrees in Colombia. The analysis is based on data from the Labor Observatory for Education (OLE) and the National Information System for Higher Education (SNIES) between 2001 to 2018, and it is presented according to degree levels (undergraduate, master and Ph.D.), regions, specific fields of engineering, and salary. The data show a clear difference between the number of women and men graduating from engineering programs at all levels. This gap disappears in programs related to environmental, biomedical, and chemical engineering, where more than 50% of the graduates are women; but, in programs such as electrical, electronic, and mechanical engineering, the gap is more critical, with less than 20% of women's representation. To propose public policies or national programs to improve this situation, this paper also presents a review of international initiatives that have succeeded in improving the representation of women in engineering programs.
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RESUMEN:
						                           
En Colombia, la ingeniería es un campo poco atractivo para las mujeres. Para 2018, 63,7% de los egresados de los programas de pregrado en ingeniería eran hombres y solamente el 36,3 % eran mujeres. Esta brecha no ha cambiado significativamente entre el 2001 y el 2018. Este articulo analiza la brecha entre mujeres y hombres graduados de programas de ingeniería tanto a nivel de pregrado como posgrado en Colombia. El análisis se basa en datos disponibles en el Observatorio Laboral para la Educación (OLE) y el Sistema Nacional de Información de Educación Superior (SNIES) entre 2001 y 2018, y se presenta de acuerdo con el nivel de formación (pregrado, maestría y doctorado), región, campo especifico de ingeniería y salario. Los datos muestran una clara diferencia entre el número de mujeres y hombres graduados de programas de ingeniería en todos los niveles. Esta brecha desaparece en programas relacionados con las ingenierías ambiental, biomédica y química, donde más del 50% de los graduados son mujeres; pero, en programas como ingeniería eléctrica, electrónica y mecánica, esta brecha es más crítica, con menos del 20 % de representación de mujeres. Para proponer políticas públicas o programas nacionales que ayuden a mejorar esta situación, este artículo también presenta una revisión de iniciativas internacionales que han logrado mejorar la representación de mujeres en programas de ingeniería.
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			Introduction

			Gender equality is considered a keystone for prosperous and modern economies, according to the Organization for Economic Cooperation and Development (OECD). In 2010, the OECD created the Gender Initiative to promote gender equality in education, employment, and entrepreneurship among its members. This initiative aims to reduce the under-representation of women in STEM (Science, Technology, Engineering, and Mathematics), which is evident in member countries, where only 18% of new engineering students are women (OECD, 2017). This institution acknowledges the need for policies and initiatives to encourage young women to pursue STEM careers, as well as initiatives to build confidence in their mathematical skills. Colombia became a member in 2018, so it is necessary to align its policies with OECD standards. However, in order to propose new policies, it is necessary to be aware of the real situation of women in STEM programs in Colombia. To this end, this paper presents an analysis based on the statistics of the Labor

			Observatory for Education (OLE) and the National Information System for Higher Education (SNIES) regarding women who have graduated from engineering programs between 2001 and 2018.

			Previous works have shown the gap in engineering degree programs in Colombia. Quintero (2016) presented a study about the exclusion of women at Universidad Nacional de Colombia. This study highlighted that the largest public university of Colombia had only 37% of women students in 2017, women's participation in STEM careers was under 30% during that year, and the rate of absorption of men duplicates that of women. Similar gaps were identified in math programs in Colombia (Gonzalez-Gutierrez, Sepulveda-Delgado, and Espejo-Lozado, 2018). However, this is a worldwide reality (García-Holgado et al., 2020); women hold only 26% of jobs in technology companies, and this percentage is as low as 28,8% in science. In Latin America, statistics are alarming; for example, in 2015, only 17% of engineering researchers were women in El Salvador, 17% in Honduras, 30% in Costa Rica, 39% in Paraguay, 40% in Venezuela, 31% in Uruguay, 19% in Chile, 25% in Colombia, 19% in Panama, and 25% in Bolivia (Arredondo et al., 2019). Several studies described the gender gap in STEM programs around the world. In the U.S, there is one woman for every four men enrolled in physics, engineering, and computer science degrees (Cimpian, Kim, and McDermott, 2020). In France, the number of women in STEM programs in higher education is only 30% (Breda, Grenet, Monnet, and Van Effenterre, 2020). Finland has a 12,39% of women students in STEM programs (García-Holgado et al., 2020). In contrast, countries such as Spain have similar enrollment indexes to South America, with 33% of women in STEM programs (García-Holgado et al., 2020). In countries such as the U.S., the gender gap is accentuated in the workplace, where women earn less than men in STEM-related occupations (Sterling et al., 2020).

			There are proposals to reduce the gender gap in STEM. For instance, the joint effort between educational institutions, the industry, and the government to create national policies oriented towards supporting women in STEM areas shows promising results (García-Holgado et al., 2020). The exposure of girls at an early age to role models encourages selecting STEM careers and is recognized as an essential step to reduce the gender gap (Breda et al., 2020). However, there is still a long way to go in this regard, considering the gender gaps between teachers and researchers in the STEM areas (Rodríguez-Rodríguez, Rodríguez, Ramallo-González, and Elizondo-Moreno, 2020). It should be noted that women's performance in STEM areas is no longer considered a factor in the existing gender gap. Previous studies showed that women in these areas could perform equally or better than men (Rodríguez-Rodríguez et al., 2020), and that women with higher performance at the schools are the ones who select STEM as a career path (Cimpian et al., 2020).

			In this paper, analysis of the gender gap in engineering programs in Colombia for three levels: undergraduate, master, and Ph.D., as well as an analysis according to regions, specific fields of engineering, and salary. This analysis is based on statistical data from the OLE and SNIES between 2001 and 2018. Finally, we review international programs and initiatives to reduce the gender gap in engineering programs, highlighting possible solutions to reduce it in our country.

			
				Analysis of gender gap

				The data were obtained from the National Information System for Higher Education (SNIES, 2019) and the Labor Observatory for Education (OLE, 2019), both from the information system of the Colombian Ministry of Education. The data of graduates is available for the period between 2001 and 2018, and the salary information is available until 2016. In this paper, the variables used for the analysis are: (1) number of graduates from undergraduate programs according to gender and graduation year, (2) number of graduates from master's and Ph.D. programs according to gender and graduation year, (3) number of graduates according their regional jurisdictions and graduation year, (4) programs with higher preference according to gender, and (5) salary according to gender. The following sections present each variable and its respective analysis.

				
					
Analysis according to degree level


					We analyzed the rate of women and men graduates from engineering programs at three levels: undergraduate, master, and Ph.D. We included only the five-year undergraduate or so-called 'professional' programs from public and private higher education institutions. Programs were obtained from 81 universities, 2 professional technical institutes, 6 technological institutes, and 64 universities and related institutions. Table 1 presents the percentages of men and women between 2001-2018 for the different levels. Figure 1 compares the number of women and men graduates from engineering undergraduate programs between 2001-2018 in Colombia. It is clear in this Figure that the ratio between women and men had no substantial changes during these years. The graduates from engineering programs were 63,4% men and 36,6% women in 2001. Likewise, 63,7% of graduates were men, and 36,3% were women in 2018. Figure 2 presents the number of graduates according to gender for master's degree programs. A more significant number of men also graduated from such programs than women. The percentages match those observed for undergraduate programs: for 2001, 30,0% of graduates were women, and, in 2018, this percentage was 32,3%. Figure 3 presents the data for graduates from Ph.D. programs. In this case, we can see a significant increase in women graduates while comparing 2001 and 2018, due to the fact that, in the former, the country's first doctorates were still being consolidated. In this year, 100% of Ph.D. graduates were men. It was only until 2004 that the first women graduated from doctoral programs. As of 2018, the rate of Ph.D. women graduates was 27,5%.
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Figure 1



Men vs. women graduates from undergraduate engineering degree program between 2001 and 2018 in Colombia. 







Source: SNIES (2019)
							






					

					
						

Table 1




Percentages of women and men graduates from engineering degree programs between 2001 and 2018 in Colombia
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 Source: SNIES (2019)
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Figure 2



Men vs. women graduates from master's programs in engineering between 2001 and 2018 in Colombia.







Source: SNIES (2019)
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Figure 3



Men vs. women graduates from Ph.D. programs in engineering between 2001 and 2018 in Colombia.







Source: SNIES (2019)
							






					

					Several countries present similar percentages of women enrolled in engineering programs. For example, women amounted to 31% of the undergraduate and graduate student population in Chile's technological programs (Gándara and Silva, 2016). In the U.S., women account for 38% of the bachelor's degree in 2018 (Charlesworth and Banaji, 2019). Several studies have sought to establish why this gap in STEM still exists. The most frequent reasons are associated with socio-cultural factors (Charlesworth and Banaji, 2019; Barone and Assirelli, 2020). For example, studies have shown that women find it more difficult to obtain opportunities or to be successful in STEM-related areas. In addition, stereotypes that associate science and mathematics more with men than with women are also highlighted. Furthermore, other studies have found that women do not choose STEM careers because there are not enough mentors or role models to generate an interest in these fields during their early years (Botella, Rueda, Lopez-Inesta, and Marzal, 2019).

				

				
					
Analysis according to region


					In addition to the degree-level analysis, we analyzed the graduation rates of men and women from undergraduate programs according to region. For this, we considered data regarding graduates from engineering programs in Antioquia, Atlântico, Bogotá D.C., Caldas, Santander, and Valle del Cauca. These regions were selected because they have the greatest number of students and higher education institutions. Figure 4 presents the rate of women graduates from undergraduate engineering programs in the selected regions. Women's representation in undergraduate engineering programs ranges from 29% to 45%, depending on the region and the year. For Bogotá D.C., women represented 31% to 35% of graduates between 2001 and 2018, which is similar to the national rate. Atlántico, Caldas, and Valle del Cauca presented a decreasing number of women who earned an engineering degree. In 2005, 41% of engineering graduates were women in Atlântico. However, in 2018, this percentage decreased to 33%.
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Figure 4



Rate of women graduates from undergraduate programs in engineering between 2001 and 2018 in Antioquia, Atlántico, Bogotá D.C., Caldas, Santander, and Valle del Cauca.







Source: SNIES (2019)
							






					

					Similarly, 42% of graduates in Caldas were women in 2003, but there were only 37% in 2018. In Valle del Cauca, the rate of women graduates reached its peak in 2002 with 41%, and women's representation decreased to 33% for 2018. As seen in Figure 4, Santander and Antioquia reported better percentages of women graduates from engineering degree programs. In Santander, 43% of graduates were women in 2005 and 2017, and 41% in 2018. Although the representation of women engineering graduates declined between 2001 and 2018, it remained above 37% in Antioquia during this period.

				

				
					
Analysis according to field of engineering


					In Colombia, engineering programs are categorized into fourteen areas that encompass the different denominations of undergraduate and postgraduate programs according to the field of study. Using the data from SNIES (2019), we studied the gender gap according to these areas, which is shown in Figure 5. Most women who graduated from engineering programs in Colombia obtained a degree related to industrial engineering (30%). Careers related to systems engineering and telematics graduated 18% of women in the country. 11 percent of women graduated from environmental or sanitary engineering, and 10% from civil engineering graduated. Programs related to agro-industrial and food engineering, electronics and telecommunications engineering, management engineering, and chemical engineering graduated 5% of women each between 2001 and 2018. The lowest proportions of women who earned an engineering degree in Colombia graduated from programs such as agronomy and livestock engineering (2%), mines-metallurgy and mechanical engineering (2%), agricultural and forestry engineering (2%), electrical engineering (1%), and biomedical engineering (1%). Figure 6 presents the proportion of women vs. that of men in each field of knowledge. More women than men graduated from programs like management, environmental, sanitary, biomedical, agro-industrial, food, and chemical engineering programs. A similar number of women and men graduated from programs such as industrial, agricultural, and forestry engineering. However, the gender gap increases in programs like agronomy, livestock, mines, metallurgy, system, telematics, and civil engineering, where the rate of women graduates ranges between 30% and 38%. The worst gender gap is seen in programs related to electronics, telecommunications, electrical, and mechanic engineering where women represent only between 10% and 18% of graduates. These preference by some engineering fields was studied in the literature (Cheryan, Ziegler, Montoya, and Jiang, 2017; Blosser, 2017). Cheryan et al. (2017) describes three reasons for the lower representation of women in computer science and engineering compared to biology and agricultural science: masculine culture, insufficient early experience, and gender gaps in self-efficacy. On the other hand, Blosser (2017) argues that engineering programs related with industry and biology required communication and social skills that attract more women than men. Instead, mechanical, electrical, and electronic engineering are fields were men dominate the workplace, thus decreasing the interest of women students. Similar to the overall gap of women in engineering, the selection of a specific field is related to sociocultural factors and stereotypes.
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Figure 5



Percentage of women graduated from undergraduate programs in engineering between 2001 and 2018 according to field of engineering.







Source: OLE (2019)
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Figure 6



Rate of women vs. men graduates from undergraduate programs in engineering between 2001 and 2018 according to field of engineering.







Source: OLE (2019)
							






					

				

				
					
Analysis of salary according to gender


					Another variable studied in this paper is the salary of engineering graduates according to gender. The data was obtained from OLE and was only available from 2007 to 2016. For the comparison, we computed the percentages that represent the difference between the salaries obtained by both women and men. Table 2 presents these percentages, where rows represent the year of graduation, and columns the analyzed years. According to OLE data, there are wage differences between men and women. The average wage gap between men and women between 2007 and 2016 is 15%. These percentage is lower than in other countries. For instance, women in the US earn 21% less than men in STEM careers (Charlesworth and Banaji, 2019). From the table, we can see that the difference in salarybetween men and women has been decreasing. For example, a woman who graduated in 2001 received 19% less salary than a man in 2007, and 20% less salary in 2016. However, a woman graduated in 2016 had an entry salary 13% lower than a man. This may indicate an improvement in the wage gap at the beginning of the work life, but there is still a need for strategies to address the issue.

					
						


Table





2. Gap between salaries for male and female graduated engineering
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 Note: Note: Rows correspond to the graduation year. 
 Source: OLE (2019)
									






					

				

			

			
				Review of initiative to reduce the gender gap in engineering

				The low representation of women in engineering programs is not a phenomenon exclusive to Colombia. At an international level, different initiatives and programs can be found that promote this career path for women. In several studies, the lack of awareness about gender bias at different levels is highlighted. Women, teachers, and mentors often ignore this gap (Charlesworth and Banaji, 2019). In addition, there are several socio-cultural factors that influence the selection of careers among women. The perception that STEM environments are for men (Charlesworth and Banaji, 2019), and that women do not have the same intellectual capacity as men (although studies have shown that thisdifference does not exist), are stereotypes that maintain the gender gap in engineering.

				Studies suggested that the interest in engineering emerges during the early years (Charlesworth and Banaji, 2019). Therefore, an early orientation in high school can increase the interest in specific fields (Barone and Assirelli, 2020). This approach was applied in several initiatives oriented towards encouraging women to pursue STEM careers through the promotion of engineering programs. Examples of these initiatives are the University of Granada's Technological Campus for Girls, Women TechMaker, Tech & Ladies, IGNITE (Inspiring Girls Now In Technology Evolution), and Engineer Your Life, which are events for girls in their last years of school (Paderewski-Rodriguez et al., 2017). Other initiatives are oriented to develop STEM skills in the early years. For example, Girls Who Code (http://www.girlswhocode.org) promotes computer science careers in girls through after-school clubs to teach coding, summer immersion in tech jobs, and the creation of communities with other women in college campus. Similarly, Techbridge Girls (http://www.techbridgegirls.com) promotes all STEM fields in girls through after-school activities.

				Other programs are oriented towards improving the performance of women in STEM, based on early mentorship by a faculty researcher. For instance, the AEMES (Achieving Excellence in Mathematics, Engineering, and Science) program of the Smith College in the US (Katz et al., 2017) focuses on the recruitment and permanence of under-represented minorities and first-generation college students. Katz et al. (2017) reported that women AEMES students achieved a higher GPA (grade point average) and increased their participation in natural science research.

				An interesting case of women enrolled in engineering programs is presented by the United Arab Emirates and Qatar, with 44,5% and 44% of women's representation in engineering programs in 2017, respectively (Ainane, Bouabid, and El Sokkary, 2019). The study presented by Ainane, et al. (2019) showed that the main motivations for the increasing interest of women in engineering programs are related with the ideal to serve their community and make their families proud.

			

		

		
			Conclusions

			The gender gap in engineering and in all STEM areas is a worldwide problem. Colombia is not alien to this phenomenon, which is a consequence of several socio-cultural factors and stereotypes. This article presents the current state of this gap in engineering programs in the country at three levels (undergraduate, master's and doctoral), based on the official numbers of the National Ministry of Education.

			The obtained results are alarming. Only 36% of students who graduated from undergraduate engineering programs were women in 2018. The percentages of women graduating from master's and doctoral programs are very similar. However, what is most alarming is that this percentage has not changed significantly since 2001. This indicates a lack of awareness about the gender gap, as well as a lack of public policies that promote the training of women in engineering in the country. Similar gaps are found at the regional level, but they are wider in some areas such as Bogotá D.C. and Valle del Cauca.

			It is also clear that the gender gap in engineering also depends on the field of knowledge. Women represent more than 50% of students in programs such as administrative, environmental, biomedical, chemical, agro-industrial, food, and industrial engineering. However, the gap is drastically increased in careers such as mechanics, electricity, electronics, and telecommunications, where women are less than 20%. This is especially critical when considering the country's policies aimed at promoting 4.0 Industries, where these careers very important.

			At a global level and in previous studies, we can find indications to improve this reality. On one hand, it is necessary to implement programs that promote engineering in the early school years, increasing the interest in areas like robotics and programming, as well as educating to eliminate cultural stereotypes. On the other hand, it is necessary to develop mentoring programs that allow girls and teenagers to meet women engineers, thus creating communities that allow women to be the roles to follow. Finally, there is a need for programs that finance female students in engineering careers at all levels.

			We must acknowledge that Colombia is far from closing the gender gap. First, it is necessary to recognize that there is a bias, and that all social actors (e.g., schools, universities, teachers, ministry) must propose programs and initiatives to address this issue.

			Finally, it is necessary to highlight some of the limitations of this study. The results and analysis presented in this article are limited to the statistical data available in the Ministry of Education databases. To propose programs and strategies to close gaps in Colombia, it is necessary to study the causes and factors that influence the selection of careers for women in the country. Regarding the identification of successful international programs, the analysis can be extended with a systematic review of programs in other countries, which will allow the identification of lessons learned to support the design of a strategy for our country.

		

	



References

Ainane, S., Bouabid, A., and El Sokkary, W. (2019). Factors that influence the high percentage of women enrolled in engineering in the UAE and preparing for careers in the oil and gas industry. Global Journal of Engineering Education, 21(1), 62-68. http://www.wiete.com.au/journals/GJEE/Publish/vol21no1/08-Bouabid-A.pdf
				

Arredondo Trapero, F. G., Vázquez Parra, J. C., and Velázquez Sánchez, L. M. (2019). STEM y brecha de género en Latinoamérica. Revista de El Colegio de San Luis, 9(18), 137-158. 10.21696/rcsl9182019947

Barone, C. and Assirelli, G. (2020). Gender segregation in higher education: an empirical test of seven explanations. Higher Education, 79(1), 55-78. 10.1007/s10734-019-00396-2

Betancur, N. E. H. and Torres-Madronero, M. C. (2015). Acreditación de programas en ingeniería en la región: Análisis comparativo. Revista Educación en Ingeniería, 10(19), 80-89. https://educacioneningen ieria.org/index.php/edi/article/view/522
				

Blosser, E. (2017). Gender segregation across engineering majors: How engineering professors understand women's under-representation in undergraduate engineering. Engineering Studies, 9(1), 24-44. 10.1080/19378629.2017.1311902

Botella, C., Rueda, S., López-Iñesta, E., and Marzal, P. (2019). Gender diversity in STEM disciplines: A multiple factor problem. Entropy, 21(1), 30.10.3390/e21010030

Breda, T., Grenet, J., Monnet, M., and Van Effenterre, C. (2020). Do female role models reduce the gender gap in science? Evidence from French high schools (No. 13163). Bonn, Germany: Institute of Labor Economics (IZA). http://ftp.iza.org/dp13163.png
				

Buse, K.R. and Bilimoria, D. (2014). Personal vision: enhancing work engagement and the retention of women in the engineering profession. Frontiers in Psychology, 5, 1-13. 10.3389/fpsyg.2014.01400

Charlesworth, T. E. and Banaji, M. R. (2019). Gender in Science, Technology, Engineering, and Mathematics: Issues, Causes, Solutions. Journal of Neuroscience, 39(37), 7228-7243. 10.1523/JNEUROSCI.0475-18.2019

Cheryan, S., Ziegler, S. A., Montoya, A. K., and Jiang, L. (2017). Why are some STEM fields more gender balanced than others? Psychological Bulletin, 143(1), 1-35. 10.1037/bul0000052 

Cimpian, J. R., Kim, T. H., and McDermott, Z. T. (2020). Understanding persistent gender gaps in STEM. Science, 368(6497), 1317-1319. 10.1126/science.aba7377

Gándara, F. and Silva, M. (2016). Understanding the gender gap in science and engineering: Evidence from the Chilean college admissions tests. International Journal of Science and Mathematics Education, 14(6), 1079-1092. 10.1007/s10763-015-9637-2

García-Holgado, A., Mena Marcos, J. J., García Peñalvo, F. J., Pascual, J., Heikkinen, M., Harmoinen, S., ... and Amores, L. (2020). Gender equality in STEM programs: a proposal to analyse the situation of a university about the gender gap. In IEEE (Eds.) 2020 IEEE Global Engineering Education Conference (EDUCON) (pp. 1824-1830). Piscataway, NJ: IEEE. 10.1109/EDUCON45650.2020.9125326

González-Gutiérrez, N. R., Sepúlveda-Delgado, O., and Espejo-Lozado, R.L. (2018). Formación matemática en Colombia: una mirada desde una perspectiva de género. Revista de Investigación, Desarrollo, e Innovación, 8, 251-264. 10.19053/20278306.v8.n2.2018.7519

Katz, L. A., Aloisio, K. M., Horton, N. J., Ly, M., Pruss, S., Queeney, K., Rowen, C., and DiBartolo, P. M. (2017). A program aimed toward inclusive excellence for underrepresented undergraduate women in the sciences. CBE-Life Sciences Education, 16(1). 10.1187/cbe.16-01-0029

Mahajan, P. (2017). Engineering a Woman: Marketing Opportunities and Challenges. The Turkish Online Journal of Educational Technology, 2017(Special Issue for INTE 2017), 1050-1066. https://www.researchgate.net/publication/326674962_Engineering_a_Woman_Marketing_O pportunitiesandChallenges
				

OECD (2017). The Pursuit of Gender Equality: An Uphill battle. Paris, France: OECD Publishing.

OLE (2019). Vinculación laboral de graduados. http://bi.mineducacion.gov.co:8380/eportal/web/men-observatorio-labo ral/tasa-de-cotizacion-por-genero
				

Paderewski-Rodríguez, P., García-Arenas, M. I., Gil-Iranzo, R. M., González, C. S., Ortigosa, E. M., and Padilla-Zea, N. (2017). Initiatives and strategies to encourage women into engineering. IEEE Revista Iberoamericana de Tecnologías del Aprendizaje, 12(2), 106-114. 10.1109/RITA.2017.2698719

Parra, L. (2008). Breve recuento histórico de las mujeres colombianas en la ciencia y la ingeniería. Revista de Antropología y Sociología: virajes, 10, 155-166. https://revistasojs.ucaldas.edu.co/index.php/virajes/article/view/805/728
				

Quintero, O. A. (2016). La creciente exclusión de las mujeres de la Universidad Nacional de Colombia. Nómadas, 44, 123-145.10.30578/nomadas.n44a7

Rodríguez-Rodríguez, I., Rodríguez, J. V., Ramallo-González, A., and Elizondo-Moreno, A. (2020). Percepción del profesorado español de diferentes etapas educativas respecto a cuestiones de igualdad de género en el ámbito docente. Cuestiones de género, de la igualdad y la diferencia, 15, 313-340. 10.18002/cg.v0i15.6217

SNIES (2019). Estadísticas. https://www.mineducacion.gov.co/sistemasinfo/Informacion-a-la-mano/212400:Estadisticas
				

Sterling, A. D., Thompson, M. E., Wang, S., Kusimo, A., Gilmartin, S., and Sheppard, S. (2020). The confidence gap predicts the gender pay gap among STEM graduates. Proceedings of the National Academy of Sciences, 117(48), 30303-30308. 10.18002/cg.v0i15.6217




Notes 

How to cite:  Hamid, N. E. and Torres-Madronero, M. C. (2020). The Gender Gap in Engineering Programs in Colombia. Ingeniería e Investigación, 41(2), e86758. 10.15446/ing.investig.v41n2.86758









OEBPS/0120-5609-iei-41-02-e104-gf4.jpg
oo mm ws wy we B0 w0 W W7

—e-ANTIOQUA  —s-ATANTICO  —+-80GOTADC
o cawas s SANTANDER  —+~VALEDE. CAUCA





OEBPS/0120-5609-iei-41-02-e104-gf2.jpg
200

2000

1500

1000

S0

= Women





OEBPS/0120-5609-iei-41-02-e104-gt2.jpg
vear

2007

2010

2011

2012

2013

2014

2015

2016

2001

2004
2005

2007

2010
2011
2012
2013
201
2015
2016

0%
10%
%
3%
4%
%
15%

20%
200
0%
6%
4%
4%
9%
3%

2%
20%
18%
4%
2%
1%
10%
12%
1%

21%
200
20%
10%
4%
15%
0%
4%
%
2%

2%
2%
o
0%
5%
5%
0%
9%

2%

2%
2%
20%
9%
6%
7%
1%
13%
10%
1%

12%

20%
200
19%
20%
16%
15%
3%
4%

%
10%
%
13%

2%
5%
19%
200
%
™
4%
16%
3%
%
10%
2%
2%
15%

2%
2%
19%
19%
1%
16%
15%
10%
4%
15%
%
4%
12%
14%
16%

20%
240
15%
9%
%
%
15%
%
4%
13%
P
2%
4%
2%
%
13%






OEBPS/0120-5609-iei-41-02-e104-gf6.jpg
PovsTaAL
scrovonr-ETocK






OEBPS/rva643.png
INGENIERIA





OEBPS/0120-5609-iei-41-02-e104-gf3.jpg
180

——— G102

el St (107

— otz

— T2
— iz
— €107
—_—
— 0

e
— 6007
= o0
- c00T

== 00z

= 5002

= w00z

.+ g0z

« 200z

+ Tooe

828R ~°

1w
1w
100

mMen ® Women





OEBPS/0120-5609-iei-41-02-e104-gf5.jpg
HETALRG
Ve

AcroNONT-.

acmoncs.





OEBPS/0120-5609-iei-41-02-e104-gf1.jpg
35000
30000
25000
20000
15000
10000

.h||||||||||||||||||||||||‘|m|{

5000

0

aMen = Women





OEBPS/0120-5609-iei-41-02-e104-gt1.jpg
Undergraduate _ Master's degree PhD.

e Men  Women Men ‘Women Men Women
W s e mo w0 100 0
a2 e0 0 mo o 0 o
e w7 wa  me  me im0 o
wos s e 1 29 s s
wes w3 vy ws e w5 us
wos @1 s s m2 700 00
2 @s w2 e s e
wos o8 2 s st s 38
w0 e w7 ma om0 %o
w0 ets w2 w3 w7 om0 200
w2 e es w2 e mr
w4 ss @2 me  me w
Wi ez wma mo om0 s e
wis w3 w7 s s o 340
wis ese w4 s me 0 320
w6 s s s ms e ;e
wir @ ses @0 om0 us s

2018 637 363 &7 »3 75 w5






