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ABSTRACT

This work inquiries into the differences in
external exam scores by male and female
students in face-to-face, virtual and distance
higher education in Colombia, in terms of
aspects that might explain them. For that
purpose, the study considered students’
achievements in Colombian national exams
Saber 11 and Saber Pro in economic sciences,
the answers to a questionnaire and the
database of a study conducted by Centro
Nacional de Consultoria (2017), all of which
served as evidence corpora. Results showed
higher scores by men in Critical Reading,
Civic Competences, Quantitative Reasoning
and English tests, and higher scores by
women in the Written Communication test
in Saber Pro, as well as a strong association
between the Biology scores in Saber 11 and

Saber Pro; women bear more responsibilities
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RESUMEN

Este trabajo indaga las diferencias de puntajes
en pruebas externas en hombres y mujeres en
educacién superior presencial, virtual y a
distancia en Colombia, en relacién con
algunos aspectos que pueden dar cuenta de
ellas. Se indagan logros de estos estudiantes
en los exdmenes nacionales colombianos
Saber 11y Saber Pro de programas de ciencias
econdmicas, en un cuestionario y en bases de
datos de un estudio del Centro Nacional de
Consultoria (2017). Los resultados muestran
mayores puntajes de estudiantes hombres en
las pruebas Lectura Critica, Competencias
Ciudadanas, Razonamiento Cuantitativo e
Inglés, y mayores puntajes de estudiantes
mujeres en la prueba Comunicacién Escrita
en Saber Pro, asociacién fuerte entre
puntuaciones de Biologia en Saber 11 y

puntuaciones en Saber Pro, mayor presencia
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RESUMO

Este trabalho investiga as diferengas nos
escores dos testes externos de homens e
mulheres no ensino superior presencial,
virtual e a distincia na Coldmbia, em relagio
a alguns aspectos que podem ser responséveis
por eles. As conquistas desses estudantes sio
investigadas nos  programas nacionais
colombianos Saber 11 e Saber Pro, em um
questiondrio e em bases de dados de um
estudo do National Consulting Center
(2017). Os resultados mostram maiores
pontuagdes de estudantes do sexo masculino
em leitura critica, competéncia cidada,
raciocinio quantitativo e inglés, e maiores
pontuagdes de estudantes do sexo feminino
em comunicag¢do escrita no Saber Pro, forte
associagio entre os resultados de Biologia no
Saber 11 e Saber Pro, maior presen¢a em

estudantes do sexo feminino de condigdes de
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involving the financial support of children

and other relatives; there are similar
conditions between male and female students
in terms of marital status, their parents’ high
school education level and a similar
judgement about the high quality of the
virtual education programs that they are
taking. These findings are discussed in
relation to different conditions among men
and women, and to the possibility of virtual
education becoming a more inclusive
environment that enables better performance
by women in higher education programs in

Colombia.

Keywords: Educational achievement,
gender gaps, online education, distance

education, inclusive education.

en las estudiantes mujeres de condiciones de
manutencién econémica de hijos y otros
familiares, y presencia de condiciones
similares entre hombres y mujeres en estado
marital, nivel educativo secundario de los
padres y juicio similar sobre buena calidad de
los programas virtuales que cursan. Estos
hallazgos se discuten con respecto a diferentes
condiciones de hombres y mujeres, y a las
posibilidades de la educacién virtual y a
distancia como facilitador de mejores
desempefios de mujeres en la educacién

superior de Colombia.

Palabras clave: Logro educativo,
brechas de género, educacién inclusiva,

educacién virtual, educacién a distancia.
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apoio econdémico para criangas e outros
parentes, e presenca de condigbes semelhantes
entre homens e mulheres em estado civil,
nivel de educagio secundiria dos pais e
julgamento semelhante sobre a boa qualidade
dos programas virtuais que frequentam. Esses
achados sdo discutidos com respeito as
diferentes condi¢des de homens e mulheres, e
as possibilidades da educagio virtual e 2
distincia como facilitadora de melhores
desempenhos das mulheres na educagio

superior na Colombia.

Palavras chave: Escolaridade, disparidades
de género, educagio inclusiva, educagio

virtual, educagio a distincia.
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INTRODUCTION

Opportunities of students in different educational
levels are connected with providing enough
educational offers, having access to them and
remaining in them to accomplish the expected
learning (Tomasevski, 2003). Often, men have
higher achievements or scores than women in
external exams. Ramirez Torrado (2014) reports
better female performance in censual external
exams of higher education in Colombia only in
some special cases: single women with a family
income that exceeds five current legal minimum
monthly salaries. He also adds that this
differentiation does not take place in men’s
performance in the same exams (Blackman, 2011,
Felder, Felder, Muney, Hamrin and Dietz, 1995;
Ramirez Torrado, 2014).

In Colombia, the Saber2 exams are implemented
by ICFES (Colombian Institute for the Promotion
of Higher Education), these are external exams that
account for the students’ academic performance in
different educational levels. Along with these
exams, students fill out questionnaires with their
demographic, social, economic and prior education
details, the analysis of which evinces possible
performance gaps or differences. Many gaps
originate in previous educational levels. One gap
shows higher scores by women in reading and

writing, and higher scores by men in sciences and

2 The set of Saber exams, Saber 3, 5 and 9 constitute the basic
education exams. Saber 11 is a censual exam that is taken by all
students enrolled in Colombian institutions when they finish
basic and secondary education. Saber Pro is an exam taken by
all students that have taken 75% of their program’s credits or
study plan in each undergraduate program in Colombia; this
exam (Saber Pro) is divided in two parts: the first of which
corresponds to a generic competence assessment and is taken by
each student, regardless of his/her training (it includes Critical
Reading, Quantitative Reasoning, Written Communication,
Civic Competences and English); the second part is a specific

mathematics (Colombia, ICFES, 2016; Colombia,
ICFES, 2017; OCDE, 2018). Students’
performance in previous levels usually predicts their
achievement in posterior educational levels, and
some areas provide a key knowledge foundation for
others in subsequent educational levels (Conger
and Long, 2010; Ramirez Torrado, 2014; Tiirtit-
Asik and Meltem, 2007; Wells, 1985). For
instance, the score in biology and languages as a
predictor of higher performance in higher
education students in economic sciences (Ramirez
Torrado, 2014; Arias-Velandia, Rincon-Baez and
Cruz, ongoing; Rodriguez Albor, Gomez Lorduy
and Ariza Dau, 2014).

In the same direction, scores by all students in the
20153 international PISA-OECD exam showed
strong connections between the students’ socio-
economical level and his/her gender (male or
female) (OCDE, 2018). Male students had higher
scores than female students, except in countries

with higher averages in this exam (OCDE, 2018).

The score of Colombian students in the 2015 PISA
exam reflected the same trend (Colombia, ICFES,
2016; Colombia, ICFES, 2017). A historical
analysis of this exam’s tests shows higher scores by
women in reading and by men in sciences and
mathematics, with a decreasing trend in the latter
(Colombia, ICFES, 2016; Colombia, ICFES,
2017), although this difference is of over ten (10)
points (Figure 1).

competence assessment developed with similar training
programs.

3 The international exam Programme of International Student
Assessment, PISA, takes place every three years in all the
member countries of the OECD (Organisation for Economic
Co-operation and Development) and in other fifty non-member
countries that voluntarily participate. The exam has
representative population samples of 15-year-old students in
each country in reading, mathematics and sciences. The
emphasis of the 2015 exam was sciences (PISA-OCDE, 2016).




Figure 1. Change in scores by students’ gender in
Colombian students in the three areas of the PISA-
OECCD exam from 2006 to 2015.
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Source: Colombia, ICFES (2016).

There are different explanations that account for
the difference in scores between men and women

in various academic knowledge and competence

* These stances refer to the contribution of different sources or
origins to the knowledge, competences, skills or aptitudes,
which seem to manifest differently among men and women.
This limitation is sustained, although some existing works
extend this difference by questioning the classical
differentiation between men and women acknowledging the

tests4.  One  suggests that  hemisphere
differentiation in the brain’s maturity results in
most people being right-handed, which in males is
connected with higher analytical and restructuring
capacities — seemingly benefiting performance in
areas such as mathematics — while in females it is
connected with higher capacities to integrate
information and relate it with wider contexts —
seemingly benefiting performance in language
(Hederich-Martinez, 2007).

Nonetheless, these facts do not consistently apply

meaning—

and they depend on how much children and teens
have fulfilled their skills, which may advantage (for
better or worse) their reference cultural groups

(Hederich-Martinez, 2007).

In the same line of work, a trend in which women
show better performance in language and men in
mathematics has been recently found, it is based on
women’s developed skill to integrate information
and on men’s higher visuospatial skill (Caro-Acero
and Casas, 2013). These trends have tried to
explain the contribution to gender-based
differentiated  skills from different genetic
configuration patterns (present in certain
chromosomes) (Penner, 2008) of hormonal activity
(with some tendencies to change skills in people
who undertake hormonal treatment following a sex
reassignment procedure) (Halpern e# a/., 2007),
and of socialization in men and women (of skills
that remain in people despite hormonal changes
derived by sex reassignment treatment) (Caro-
Acero and Casas, 2013). However, there is a set of
other possible explanations to this phenomenon,

and it largely agrees with the psychological

identity’s genital sexual resource that results in gender
identities, which are not addressed by this work because it is
limited by the explanation of differences in academic exams
scores by students who have identified themselves as men or
women.



differentiation theories: men allegedly have higher
disposition to solve tasks that imply thinking about
new solutions or alternative procedures, while
women allegedly have it towards tasks that imply
recovery of information in the memory and the use

of conventionally accepted media to solve problems

(Caro-Acero and Casas, 2013).

Aside from these theories, and in other cases, the
differences of gender-based academic performance
are explained by institutional, cultural and school
factors (Guiso, Monte, Sapienza and Zingales,
2008), a positive association was found between
different society’s gender equity and gender gap
indicators in terms of mathematics and language,
although this association is stronger with respect to
the global index gender gap (Caro-Acero and
Casas, 2013).

As warned, the aforesaid does not exclude — and
actually complements — another possible
explanation of this achievements, emphasizing
more on diverse ways of students’ academic
socialization in their growth contexts. Machin and
MacNally (2005), and Marks (2008) have proposed
that adults generate different roles and activity
patterns around children and teens, automatically
and unconsciously differentiating those meant for
boys and for girls throughout its socialization in
infancy and teen years. Said dynamics interact with
students’ perception in their own performance,
regulation given to their activity and the perception
of having accomplished important things in partial
goals in solving certain problems (Caro-Acero and

Casas, 2013).

In connection to the aforementioned, additional
questionnaires to the 2015 PISA exam reveal that

assessed women tend to see themselves performing

in health-related areas in the future, whereas men
in areas such as engineering and information
technology. Also, many of their answers reveal
stereotypes regarding occupations in science in
connection to gender roles (OCDE, 2018).
Consequently, the authors of the 2015 PISA exam
report recommend socializing agent adults and
teachers to show, encourage and exemplify a wide
range of future occupations connected with science
and technology to both male and female students
(OCDE, 2018), explaining possible future
occupations to boys and girls and negotiating
expectations on roles allocated to men and women
with the reference groups and children and teen
communities (Machin and MacNally, 2005;
Marks, 2008). These actions promote future job
expectations and possible higher education paths

for students (Hederich-Martinez, 2007).

On the other hand, higher education currently
offers different methods or modalities: face-to-
face, virtual and distance (Silvio, 2003; Silvio,
Rama and Lago, 2004). These differ on how they
are conducted in a learning environment and in the
teacher-student  relationship  (Arias-Velandia,
Rodriguez-Granobles and  Castro-Martinez,
2017). In the face-to-face modality, instructions
are provided with teachers and students present at
the same time and in a physical space of an
educational institution. In virtual education,
instructions and learning activities take place in
specially designed online platforms, and student-
teacher interaction happens in that scenario with
simultaneous or deferred activities or meetings
using online working resources (Silvio, Rama and
Lago, 2004). In distance education, instructions
and learning activities use different means and
strategies in which teacher and students are not in

the same place but engage in frequent face-to-face



meetings intended to remove the barriers imposed
by the lack of a direct relationship between teacher
and students (Escobar, Calle, Castillo, Jaramillo
and Ochoa, 2013; Silvio, 2003; Silvio, Rama and
Lago, 2004).

UNESCO has anticipated that virtual and distance
educations provide opportunities of higher
education to populations that have typically and
historically lacked access to it mostly due to
economic  struggles and  difficulties  of
transportation to educational centers (Silvio, Rama
and Lago, 2004). This idea seems to materialize in
Colombia due to the fact that people who access
virtual and distance education share some of the
following  characteristics (UNESCO, 2009):
having a domestic partnership or married civil
status, being the head of family, having one or two
people to financially support, having parents with a
maximum education level of elementary or high
school, paying a tuition ranging between one and
three million COP and being employed (Arias-
Velandia, Rincon-Baez, Hederich-Martinez and
Cruz, ongoing) or being a single mother and head

of family (Centro Nacional de Consultorfa, 2017).

These illustrate two robust tendencies when
comparing higher education in men and women
enrolled in Colombian institutions that are similar
to other countries: a persistent difference in
educational exam results between men and women
that shows overall higher scores by male students
(World Bank, 2009; Blackman, 2011; Colombia,
ICFES, 2016; Colombia, ICFES, 2017; Felder,
Felder, Muney, Hamrin and Dietz, 1995; Ramirez
Torrado, 2014), and the presence of opportunities
in virtual and distance education for people in
groups that had failed to access higher education

levels in traditional modalities before (Arias-

Velandia, Rincon-Baez and Cruz, ongoing;
Rincon-Baez and Arias-Velandia, 2017; Centro
Nacional de Consultoria, 2017). Students in virtual
and distance modalities coming from these
disadvantaged backgrounds are now accomplishing
higher results in the Saber Pro exam (Arias-
Velandia N., Rincon-Baez, Hederich-Martinez

and Cruz, ongoing).

Consequently, this study inquires the tendency of
men and women’s exam scores in higher education
and its association with the scores obtained by
students in external completion exams of
elementary and high school education in order to
examine possible differences or similarities among
men and women’s academic performance.
Moreover, this study also inquires the similarity or
difference  of  perceptions, situations and
experiences by male and female students in a virtual
education setting, to the extent that it has been
designated as a possible mechanism to bridge

higher education gaps in countries such as

Colombia.

METHODOLOGY

OBJECTIVES OF THE INQUIRY

The objectives of the research were as follows:

1. Characterizing similarities, differences and
related aspects among men and women in
censual exams at the completion of
undergraduate programs of higher education
in face-to-face, virtual and distance programs
in the same area, in higher education

institutions in Colombia.



2. Establishing the association between student
scores in elementary and high school external
completion exams in the Colombian system
and the scores of the same students in
undergraduate external completion exams in
the Colombian system in the same area in
face-to-face, virtual and distance programs.

3. Characterizing similarities and differences
among the conditions, perceptions and
activities reported by virtual programs students
enrolled in the Colombian institution with the
highest number of students in this modality in

2017.

TYPE OF STUDY AND DESIGN

This study is case-based exploratory, cross-
sectional and retrospective; it combines the use of
primary and secondary sources (Hernandez
Sampieri, Fernandez Collado and Baptista Lucio,
2010) according to the models of evidence-based
education (Paramo and Hederich-Martinez,
2014). Aimed at characterizing the inquiries on
data (secondary sources) and questionnaires
(primary sources) applied to male or female
students enrolled in face-to-face, virtual and

distance programs in Colombia.
INFORMATION COLLECTION
PROCEDURES

The development of this study involved a
characterization of similarities, differences and

related aspects in censual external exams applied to

undergraduate students in face-to-face, virtual and
distance programs in the area of economic sciences
(including  economics and  related  cores,
administration and related cores, accounting and
related cores) in higher education institutions in
Colombia, who presented said exams in 2012, 2013
and 2014. The information was completed with
information from sociodemographic variables from
the same data base of the students and from an
online questionnaire completed by current students
in the same programs. This procedures are
conducted with the aforementioned exams
implemented by ICFES (Colombian Institute for
the Promotion of Higher Education) in the
universe of students of the aforementioned levels in

the Colombian formal educational system.

Additionally, a relation was established between
student scores in external completion exams of
face-to-face, virtual and distance programs in the
area of economic sciences and the scores of the
same students in the elementary and high school
external completion exams. A characterization of
similarities and differences in conditions,
perceptions and activities by men and women was
also drafted based on an external assessment study
of the virtual education model implemented by the
Colombian institution with the highest number of

students in this modality in 2017.

INFORMATION COLLECTION SOURCES
AND PARTICIPANTS



The study used the following information sources

with its participants.

FTP-ICFES’ System Data Bases of the Saber Pro
exam for 2012, 2013 and 2014°. ICFES’ publicly-
available data bases containing the results of the
exams or generic competence modules of the Saber
Pro exam and its questionnaire of socio-
demographic data on students who take the test.
The bases for the exams of 2012 to 2014 were
refined and reduced to 10,338 Economic Sciences
students (economics, administration, accounting
and similar) in higher education institutions that
offer the same programs in face-to-face and
traditional or virtual distance, according to what is
registered in the National System of Higher
Education Information (Colombia, Ministerio de

Educacién Nacional, 2017).

Connection keys among FTP-ICFES’ System Data
Bases of the Saber Pro exam for 2012 to 2014, with
the same set of students in the FTP-ICFES’ System
Data Base for the Saber 11 exam. Information was
cross-referenced to establish the possible relations
between students’ scores in Saber Pro and in

different exams presented in the Saber 11 exam.

Online questionnaire for students in economic sciences
programs, 2016 and 2017: questionnaire answered
by 773 students in economic sciences programs in
2016 in enrolled in sixth semester or above. The
questionnaires provided information regarding the
amount of men and women, and how many
reported being heads of family, working condition
(employed, unemployed), area of work and other

data®.

5 Access: http://www.icfes.gov.co/item/1861-investigador-el-
icfes-actualizo-ftp-para-facilitar-acceso-a-sus-bases-de-datos
¢ Available in https:/goo.gl/forms/gLxKOnolAt8nXOr73

Quantitative registry and analysis data of the study
Assessment of the Virtual Model Education of
Politecnico  Grancolombiano®, compiled by Centro
Nacional de Consultoria (Centro Nacional de
Consultorfa, 2017). This data base was developed
as an external assessment study on the virtual
education model of Institucion Universitaria
Politecnico Grancolombiano in 2017, which
registered quantitative information on conditions,
perceptions and activities in a sample of 868

students enrolled in the virtual modality”.

ORGANIZATION  STRATEGIES AND
INFORMATION ANALYSIS

Descriptive analysis was conducted on the scores of
the 10,338 male and female students. The
following were calculated: 1) the percentage of
male and female students in face-to-face, virtual
and distance programs who took the Saber Pro
exam in the economic sciences area; 2) the factorial
plane representation of scores by men and women
in the same group of students (point cloud
multivariate exploratory analysis in the factorial
plane); and 3) the average of scores by men and
women in the five generic competence modules of

the Saber Pro exam.

Likewise, correlations were obtained for students’
results in the Saber 11 exam and the overall Saber
Pro score. The Online questionnaire for students in
economic sciences programs was used for univariate
descriptive  analysis  corresponding to  the
percentage of male and female students that

reported being heads of family.

7 This study’s materials may be consulted by contacting the
author of the study.
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On the other hand, the Quantitative registry and
analysis data of the study “Assessment of the
Model of DPolitecnico

Virtual Education

Grancolombiano” (Centro Nacional  de
Consultoria, 2017) allowed to independently
process descriptive data in SPSS 20, resulting in
major socio-demographic and economic variables
of the students, their families and their perceptions

on the quality of the virtual modality studies.

RESULTS

STUDENTS RESULTS IN THE SABER
PRO EXAMS BETWEEN 2012 TO 2014 IN
COLOMBIA

More women than men took the Saber Pro exam
(Table 1.). Out of the students’ total, 61% are
women, and out of these, 44% are enrolled in face-
to-face or distance programs, in contrast with 27%

of the men enrolled in the same modality.

Table 1. Percentage of men and women in economic
sciences programs per modality who took the ICFES-
Saber Pro exam in 2012, 2013 y 2014.

Men  Women Total
Face-to-face  12% 17% 29%
Distance 25% 41% 66%
Virtual 2% 3% 5%
Total 39%  61%
Source:  Arias-Velandia, Rincon-Baez and Cruz
(collaboratively).

On the other hand, Figure 2 illustrates that male

students’ scores tend to be among the highest (right

side of the plane) and female students’ scores are

among the lowest.

Figure 2. Factorial plane representation of students’
scores in Saber Pro exams in 2012, 2013 and 2014

according to gender.

Preg
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Source:  Arias-Velandia, Rincon-Baez and Cruz

(collaboratively).

Likewise, the average score of the study’s last three
years, led to the finding that male average scores are
higher than women’s (Figure 3) in the Citizen
Critical Reading,

Reasoning and English. Women’s scores are higher

Competences, Quantitative

in Written Communication.

Figure 3. Male and female score averages in the
competence modules of the Saber Pro exam in 2012,

2013 and 2014.
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Inquiring with students enrolled in these programs
in the participant institutions, using the Onfine
questionnaire for students in economic sciences
programs, it was found that the proportion of
female students that are heads of family (and who
probably are responsible for the family’s financial
sustenance) almost doubles that of male students
who share this condition (Figure 4). Students’
scores in the Saber 11 exam in biology and language
show significant correlations with the overall score

of students in the Saber Pro exam (Table 2).

Figure 4. Percentage of male and female students that are

heads of family.
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Source: Arias-Velandia, Rincon-Baez and Cruz
(collaboratively).

Table 2. Correlation between scores in the ICFES-Saber
11 exam and the unified score in the ICFES-Saber Pro
exam in 2012, 2013 and 2014.

English language 0.242
Biology 0.364*
Mathematics 0.197
Philosophy 0.25

Physics 0.183
Chemistry 0.253
Language 0.337*

Source: Arias-Velandia, Rincon-Baez and Cruz
(collaboratively).

HIGHER EDUCATION INSTITUTION
RESULTS IN THE VIRTUAL MODALITY

Table 3. Amount and percentage of surveyed students.

Men 748 40.4
Women 1,104 59.6
Total 1,852 100

Source: compiled by the authors based on data from Centro

Nacional de Consultoria, Colombia (2017).

Data on conditions shows that almost 89% of men
and 85% of women use their own computer for
academic tasks. Economic conditions between men
and women are similar in some respects, including
the number of people they live with and their civil

status (single, married or domestic partnership).



Yet, women must incur in additional expenses to
finance their tuition more often (65% of women).
Also, 57% of women stay in the same place after
graduation, between 65% and 67% have children
and between 60% and 65% are financially

responsible for their children.

Although more women earn a salary of one million
COP (116 women and 55 men), more men earn a
salary of five million COP (3 women and 12 men).
The highest educational level achieved by their
parents is similar for both men and women: 71% of
men and 70% of women report mothers who
graduated elementary and high school. Likewise,
60% of men and 61% of women report the same

numbers for their fathers’ educational level.

Students’ perception (men and women) assesses
teachers, class content, services provided by the
institution, as well as welfare services, and the
university center that covers their needs (Table 4).
The only difference between men and women is
virtual modality’s advantage of offering enough
time for family needs, this was mentioned by 209
women (75%) out of 277 people who believe this to

be true.

Table 4. Students’ perceptions with similar percentage

between men and women.

Positive opinion of the
service provided by the 78% 79%
institution
Positive opinion of the
wellbeing services
74% 73%
provided by  the
institution
Positive opinion of the
institution’s 78% 82%
technological services
Positive opinion of the

institution’s  Service 84% 84%

Centers

Assessed aspect Men Women
Positive opinion of
89% 90%
teachers
Positive opinion of
93% 88%

class content

Source: compiled by the authors based on data from Centro

Nacional de Consultoria, Colombia (2017).

In the activities reported in the week prior to the
inquiry, men and women agree on the type of paid
activities: 25% of men undertook paid activities the
week before, and 20% of women did them; 83% of
men and 84% of women reported doing these
activities between 8 and 12 hours a week; and 85%
of men and 90% of the women did them 3 and 6 a
week. Also, 71% of women and 73% of women
mentioned that sending an e-mail was the most

frequent online activity in the past week.

DISCUSSION

The results of this study may be synthesized in the

following findings:

1. Male students get higher scores than female
students in four out of five tests (Critical
Reading, Quantitative Reasoning, Citizen

Competences and English) of the Saber Pro



undergraduate education completion exam
from 2012 to 2014 in economic sciences. Two
of the tests (Biology and Language) of the
Saber 11 elementary and higher education
completion exam in this same group of
students show higher correlation with the
combined score of the four tests with higher
scores by male students in Saber Pro.

In the previous group of students and in the set of
students in the virtual modality in the institution
with the highest number of students in this
modality in Colombia, female students usually
assume financial support and dedicate time to
their children and relatives in their household
more frequently than men. The women in this
group double their male peers in terms of being
heads of family and, more often, they report
having additional expenses to their tuition,
having to stay in their place of origin, having
children, being financially responsible for their
children and relatives, belonging to groups
with lesser income, and appreciating the
possibility of having time for their family
matters that comes with the virtual modality.
In the set of students in the virtual modality in the
institution with the highest number of students in
this modality in Colombia, male and female
students report (without differences among them)
good conditions to study, diverse marital statuses
and few hours of working time. Both male and
female students report high usage of the
computer in academic tasks and frequent usage
of e-mail, equal parts of them are married,
single or in a domestic partnership, 60% to
70% of them have parents with elementary
education, show high appreciation for their
institution’s virtual system (in terms of

teachers, content, services, wellbeing and

service centers), as well as a 3 to 12 working

hours a week.

Overall, the results match the trends of gender gaps
or male-female gaps (Caro-Acero and Casas, 2013;
Conger and Long, 2010; Marks, 2008). These gaps
are usually documented at the beginning of the
higher education process (Caro-Acero and Casas,
2013), and in academic-related promotion
opportunities (Cuenca, 2016). However, these
have also been documented in student achievement
external exam scores (World Bank, 2009; Caro-
Acero and Casas, 2013; Colombia, ICFES, 2017
OECD, 2016; Ramirez Torrado, 2014; Rincon-
Baez and Arias-Velandia, 2017; UNESCO, 2009),
to the extent that they draw different explanations
or theories concerning the differences in
performance, as it was presented in the
introduction (Caro-Acero and Casas, 2013;
Halpern, and others, 2007; Hederich-Martinez,
2007; Penner, 2008).

Nonetheless, although possible influences of
different dispositions by men and women towards
the ease or difficulty in certain types of tasks cannot
be discarded (a topic that is not in the study’s
evidence) (Halpern e al, 2007; Hederich-
Martinez, 2007), the highest amount of evidence
supports theses regarding an academic socialization
that is differentiated between that taught to men
and to women (Conger and Long, 2010; Felder,
Felder, Muney, Hamrin and Dietz, 1995; Machin
and MacNally, 2005; Marks, 2008; OECD, 2016;
OECD, 2018; Penner, 2008; Ramirez Torrado,
2014; Wells, 1985). One of the reasons is that,
although the typical differences of higher
performance in mathematics by males and in
linguistic competences by males is sustained (Caro-

Acero and Casas, 2013), the results obtained by



this study show that male students also have an
advantage in the Critical Reading test (which
groups reading comprehension competences) and
that women students have better performance only
in the Written Communication test (which groups
text writing competences), and that the difference

with the average by males is just of 0.4.

This study — differences in men and women’s scores
aside — found that Biology (a core area in science
training in elementary education) is the area in
Saber 11 with the highest correlation with posterior
scores by the same students in the Saber Pro in
which average male scores are higher than
women’s. This fact coincides with the report of the
PISA international exam report, in which students
from countries below the international mean (such
as Colombia) show larger score differences in
sciences between men and women (OCDE, 2016),
which also matches the report that states that in
science evaluations, the differences or gaps tend to
grow as the educational system progresses, and are
explained by factors in which educational
institutions have control of (World Bank, 2009;
Morgan, Farkas, Hillemeier and Maczuga, 2016;
Wells, 1985).

Additionally, this study’s data of female students in
virtual and distance education elucidates that
women tend to assume the role of caretakers
deriving from financially supporting their children
and relatives, a fact that is usually associated with a
disadvantage in language, sciences or mathematics
tests scores (Caro-Acero and Casas, 2013).
According to a series of previous studies,
socialization spaces and formal basic education fail
to encourage women’s appreciation of scientific
tasks or occupations, in exchange for caretaking

roles in the home, all of which result in low results

in external evaluations even before accessing higher
education (World Bank, 2009; Blackman, 2011;
Colombia, ICFES, 2016; Colombia, ICFES,
2017; Felder, Felder, Muney, Hamrin and Dietz,
1995; Ramirez Torrado, 2014; OECD, 2016;
Machin and MacNally, 2005; OCDE, 2018).
Likewise, the model by Arias-Velandia, Rincon-
Baez and Cruz (ongoing) demonstrates that having
economic  dependents reduces a student’s
performance in the Saber Pro exam. This variable
is so robust, that Arias-Velandia and Rodriguez-
Granobles and Castro-Martinez (2017) concur
that it also impacts student desertion in face-to-

face and virtual higher education programs.

Options such as distance education, and virtual
education particularly, could contribute to closing
gender gaps. Prior research has reported a trend to
close gaps in terms of presence of students with
higher scores based in geographical areas in which
it was unusual to find students with high scores
(Arias-Velandia, Rincon-Baez and Becerra, 2018;
Thrit-Asik and Meltem, 2007). This could happen
with gender gaps as well: Tiriit-Asik and Meltem
(2007) affirm that this is happening with time in
several Turkish regions, and the study by Centro
Nacional de Consultoria (2017) states that the gap
is closing among students enrolled in virtual
education in Colombia in terms of the results
achieved in competences apart from those
evaluated with academic exams, such as future
income or the likelihood of being unemployed in
the future (with similar findings by OECD, 2018;
Ramirez Torrado, 2014; Silvio, 2003). Said study
shows that an aspect that is highly emphasized by
students in the virtual modality is that it has
demanded more “self-discipline” in their studies
(Centro Nacional de Consultoria, 2017), as

proposed by several studies on metacognition and



self-regulation in learning, which have not found
relevant differences between men and women
(Azevedo and Cromley, 2004; Dabbagh and
Kitsantas, 2005; Devolder and Tondeur, 2012;
Hederich-Martinez, ~Camargo-Uribe, Lopez-
Vargas and Rincon-Camacho, 2016).

In conclusion, the differences in male and female
performance which have been characterized for
formal and higher education in several countries
(OCDE, 2018; Ramirez Torrado, 2014) also seem
to take place in Colombia in virtual and distance
education. However, the evidence points to a
decrease in the initial disadvantage or difference
between men and women in these modalities, since
there is a larger number of high-performers coming
from conventionally disadvantaged groups,
especially regarding future income or employability
(Centro Nacional de Consultoria, 2017).
Therefore, this aspect should be further developed
from  different concepts of  educational
accomplishment by examining them from different
related variables, such as exam scores, maximum
educational level, access to certain jobs after
graduation, employability or increase in income

(Cuenca, 2016).

ACKNOWLEDGEMENT

This work was possible thanks to ICFES’ external
funding of educational research, in the framework
of 2015 Group Invitation. We thank the
institutions and students that participated in said
study; as well as the unconditional support
extended by the Research, Development and
Innovation Department at  Institucion
Universitaria Politecnico Grancolombiano, and by

the Research Directorate at Corporacion

Universitaria Minuto de Dios, Sede Virtual y A
Distancia (UVD).

We express our gratitude to Centro Nacional de
Consultoria for allowing Institucion Universitaria
Politecnico Grancolombiano to access the data
base of the study it conducted there. Likewise, to
Juliana Valentina Arias-Stockler (Capacity Ziirich,
Ziirich, Switzerland) and Carla Ramirez Torrado
(University of Kassel, Kassel, Germany) for reading
the drafts and for their technical advisory.

REFERENCES

1. Arias-Velandia, N., Rincén-Bdez, W., &
Becerra, G. (2018). Retos a los programas de
Administracion. Una Mirada al Saber.
Resultados de la evaluacion externa (2012-

2016). Bogota: Politecnico Grancolombiano,
Uniminuto, ASCOLFA.

2. rias-Velandia, N., Rincén-Bdez, W., & Cruz,
J. (en elaboracién). Logro educativo en
estudiantes de ciencias econdmicas en educacion
superior  presencial, distancia tradicional 'y
virtual. Informe de investigacién presentado
por los autores de la Institucién Universitaria
Politécnico Grancolombiano y Corporacién
Universitaria Minuto de Dios — Sede
Uniminuto Virtual y A Distancia (UVD) al
ICFES.

3. Arias-Velandia, N., Rincén-Biez, W.,
Hederich-Martinez, C., & Cruz, J. (. (en
elaboracién). Factores relacionados con el
logro educativo de estudiantes de modalidad

presencial, virtual y a distancia en Colombia.

4. Arias-Velandia, N., Rodriguez-Granobles,
H., & Castro-Martinez, J. (2017). Avances en



la identificacién y conceptualizacién de
variables y factores relacionados con la
desercién en educacién presencial y virtual.
En N. Arias-Velandia, & F. (. Poveda-Aguja
(Edits.), Investigacion en Educacion Virtual y A
Distancia en y para la Diversidad (pags. 61-
74).  Bogoti: Editorial ~ Politécnico
Grancolombiano / Red Colombiana de

Investigacién en Entornos Virtual y A

Distancia.

Azevedo, R., & Cromley, J. G. (2004). Does
training on self-regulated learning facilitate
students' learning with hypermedia? . Journal

of Educational Psychology, 96(3), 523-535.

Banco Mundial. (2009). La calidad de la
educacion en Colombia: un andlisis y algunas
opciones para un programa de politica. (Vol. 80).
Bogotdi D.C.. Banco Internacional de
Reconstruccién y Fomento/Banco Mundial

Misién residente en Colombia.

Blackman, S. (6 de May de 2011). Study
examines Harvard’s academic gender gap.
U.S. News €3 World Report, L.P. Obtenido de
https://www.usnews.com/education/blogs/m
ba-admissions-strictly-
business/2011/05/06/study-examines-

harvards-academic-gender-gap

Caro-Acero, B., & Casas, A. (2013). Andlisis
de las diferencias de género en el desemperio de
estudiantes colombianos en matemdticas y

lenguaje. Bogoti: Instituto Colombiano para
la Evaluacién de la Educacién, ICFES.

Centro Nacional de Consultoria. (2017).
Evaluacion del modelo de educacion virtual del
Politécnico Grancolombiano. Informe interno

inédito de consultoria para evaluacién externa

10.

11.

12.

13.

14.

15.

solicitado a entidad autora por la Institucién
Universitaria Politécnico Grancolombiano.,

Bogoti D.C., Colombia.

Colombia, ICFES. (2016). Resumen ejecutivo
Colombia en PISA 2015. Bogoti D.C::
Instituto Colombiano para la Evaluacién de la

Educacién.

Colombia, ICFES. (2017). Informe Nacional
de Resultados Colombia en PISA 201. Bogoti
D.C.: Ministerio de Educacién Nacional /
ICFES.

Ministerio de  Educacién
(2017).

Informacion de la Educacion Superior - SNIES.

Colombia,
Nacional. Sistema  Nacional de

Matriculados en Educacion Superior- Colombia
2016. Recuperado el 30 de 5 de 2017, de
http://www.mineducacion.gov.co/sistemasde

informacion/1735/w3-article-212400.html

Conger, D., & Long, M. (2010). Why are
men falling behind? Gender gaps in college
performance and persistence. Annals of the
American Academy of Political and Social
Science, 627(1), 184-214.

Cuenca, A. (2016). Desigualdad de
oportunidades en Colombia: impacto del
origen social sobre el desempefio académico y
los ingresos de graduados universitarios .
Estudios Pedagdgicos, XLII(2), Universidad
Austral de Chile 69-93.

Dabbagh, N., & Kitsantas, A. (2005). Using
web-based pedagogical tools as scaffolds for
self-regulated learning. . Instructional Science,

33(5-6), 513-540.



16.

17.

18.

19.

20.

21.

Devolder, A, J., v. B., & Tondeur, J. (2012).

Supporting  self-regulated

learning  in

computer-based  learning  environments:
systematic review of effects of scaffolding in
the domain of science education. . Journal of

Computer Assisted Learning, 28, 557-573.

Escobar, S. M., Calle, P. ]., Castillo, T. M.,
Jaramillo, J., & Ochoa, P. M. (2013).
Lineamientos para la solicitud, otorgamiento y
renovacion de registro calificado. Programas de
Pregrado y Postgrado. Bogotd D.C:: Ministerio
de Educacién Nacional-Convenio Andres

Bello.

Felder, R., Felder, G., Muney, M., Hamrin,
C., & Dietz, J. (1995). A longitudinal study
of engineering studient performance and
retention. Journal of Engineering Education,
84(2), 151-163. doi:10.1002/.2168-
9830.1998.tb00381.x

Guiso, L., Monte, F., Sapienza, P., &
Zingales, L. (2008). Culture, gender, and
math. Cltado en Caro-Acero & Casas, 2013.
SCIENCE-NEW YORK THEN
WASHINGTON-, 320(5880),, 1164-1165.
doi:DOI: 10.1126/science.1154094

Halpern, D., Benbow, C., Geary, D., Gur,
R., Hyde, J., & Gernsbacher, M. (2007). The
science of sex differences in science and
mathematics. . Psychological Science in the

Public Interest, 8(1), 1-51.

Hederich-Martinez, C. (2007).

cognitivo en la dimension de dependencia-

Estilo

independencia de campo. Influencias culturales e
implicaciones para la educacion. . Bogotd D.C.:

Universidad Pedagégica Nacional.

22.

23.

24.

25.

26.

27.

Hederich-Martinez, C., Camargo-Uribe, A.,
Lépez-Vargas, O., & Rincén-Camacho, L.
(31 de marzo de 2016). Efectos de un
andamiaje metacognitivo y adaptativo sobre el
aprendizaje y la autorregulacién en cursos de
educacién virtual. Compartir Palabra Maestra,
Marzo 31. Recuperado el 26 de 03 de 2018,
de
https://compartirpalabramaestra.org/articulo
s-informativos/efectos-de-un-andamiaje-
metacognitivo-y-adaptativo-sobre-el-

aprendizaje-y-la

Herndndez Sampieri, R., Ferndndez Collado,
C., & Baptista Lucio, P. (2010). Metodologia
de la investigacion, 6ta edicion. México:

McGraw-Hill.

Machin, S., & MacNally, S. (2005). Gender
and student achievement in English schools.
Oxford Review of Economic Policy, 21(3), 357~
372. doi:DOI:
https://doi.org/10.1093/oxrep/gri021

Marks, G. N. (2008). Accounting for the
gender gaps in student performance in
reading and mathematics: evidence from 31
countries. Oxford Review of Education, 34(1),
89-109.

Morgan, P. L., Farkas, G., Hillemeier, M.
M., & Maczuga, S. (2016).

achievement gaps begin very early, persist,

Science

and are largely explained by modifiable
factors. Educational Researcher, 45(1), 18-35.

OCDE. (2016). Resultados de PISA 2015.

Paris, Francia: Organizacion para la
Cooperacién y el Desarrollo Econdémicos,

OCDE.



28.

29.

30.

31.

32.

33.

OCDE. (2018). PISA 2015 Results in Focus.
Paris: Program for International Student
Assessment

—Organizacién para la

Cooperacién y el Desarrollo Econémico,.

Piramo, P., & Hederich-Martinez, C.
(2014). Presentacién. Educacién basada en la
evidencia. Revista Colombiana de Educacion,

66, 13-16.

Penner, A. M. (2008). Gender differences in
extreme mathematical achievement: An
international perspective on biological and

social factors. American Journal of Sociology,

114,, 5138-5170.

Ramirez Torrado, C. (2014). Factores
asociados al desempefio académico segun
nivel de formacién pregrado y género de los
estudiantes de educacién superior Colombia.

Revista Colombiana de Educacién, 66, 201-
222.

Rincén-Biez, W., & Arias-Velandia, N.
(2017). Factores asociados al logro educativo
en estudiantes en metodologias a distancia y
presencial de ciencias econdmicas,
administrativas y afines en Colombia.

Memorias XXII Congreso Internacional de
Contaduria, Administracion e Informdtica.
Ciudad de México: Facultad de Contaduria y
Universidad

Administracién, Nacional

Auténoma de México.

Rodriguez Albor, G., Gémez Lorduy, V.,
& Ariza Dau, M. (2014). Calidad en
educacién superior a distancia y virtual: un
andlisis de desempefio académico en

Colombia. Inwvestigacion y Desarrollo,

22(1), 58-99.

35.

36.

37.

38.

39.

Silvio, J. (2003). Hacia una educacién
virtual de calidad, pero con equidad y
pertinencia.  Revista ~ Universidad y
Sociedad del Conocimiento, Universities and
Knowledge Journal  3(1).
Recuperado el 16 de 03 de 2017, de
http://ignucius.bd.ub.edu:8180/jspui/han

dle/123456789/854

Society

Silvio, J., Rama, C., & Lago, M. T.
(2004). La educacion superior virtual en
América Latina y el Caribe. México D.F.:

Unién de Universidades de América

Latina-UNESCO.

Tomasevski, K. (. (2003). Education
denied: costs and remedies. Londres: Zed

Books.

Turit-Asik, S., & Meltem, D. (2007).
Gender

differences in  academic

performance in a large public university in
Turkey. Higher  Education.  The
Internationa Journal fo Higher Education
and Educational Planning, 53(2), 255-277.

UNESCO. (2009). Conferencia Mundial
de Educacién Superior 2009: Las Nuevas
Dindmicas de la Educacién Superior y de
la Investigacién para el Cambio Social y el
Desarrollo, 5-8 de jul 2009. Paris.
Recuperado el 01 de 11 de 2017, de
https://www.cna.gov.co/1741/articles-

186502_Conferencia_Mundial 2009.

Wells, G. (1985). The meaning makers.
Londres: Hodder y Stoughton.



