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Abstract. The purpose of this study is to identify the perceptions of university students towards 
their ICT Competencies from two universities, one in Mexico and the other in Hungary. The 
research type is quantitative and exploratory. The instrument consists of 14 questions related to 
three types of competencies: Basic, Application and Ethical. The sample was of 567 students, 302 
students from the Veracruzana University in Veracruz, Mexico and 265 students from Óbuda Uni-
versity in Budapest, Hungary. The quantitative data analysis was performed with SPSS software 
using descriptive statistics and ANOVA tests. The situation of education in Hungary and Mexico 
is not so very different although each country has taken different paths in the field. The results re-
ferring to the perceptions of Hungarian and Mexican students towards ICT competencies indicate 
that they perceive themselves with a positive valorisation. Also the perceptions of the students 
indicated that the highest ponderation obtained was for Ethical Competencies, followed by Basic 
Competencies and finally Application Competencies.

Keywords: perceptions of students, ICT competencies, Mexico education, Hungary education, 
University. 

1. Introduction 

The training process of university students focuses on developing a set of competencies 
in order to acquire their university degrees. In this sense, we can point to at least two 
large blocks which are common at the international level: generic and specific compe-
tencies (Aypay, 2010).

Within the preferred generic competencies that apply in most of the university educa-
tional programs on the international level, we find ICT competencies identified by vari-
ous international education programs of UNESCO (MDO: Millennium Development 
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Objectives; EFA: Education for All; UNLD: United Nations Literacy Decade; DESD: 
Decade of Education for Sustainable Development).

In this sense, according to Fuentes (2007), we could say that competency is: A set of 
knowledge, skills, attitudes, and values that is needed to effectively perform an occupa-
tion or a productive role. In a similar way Yañez-Galecio (2005) affirms that competency 
could be seen as an attribute of a person: specifically competency can be related to his/
her success in the performance of a task. In this way failure is seen as the absence or low 
level of development of one or several competencies associated with a specific activity.

Meanwhile, Tobón (2013) defines competency as the integrated actions performed 
by a person in order to carry out activities and solve problems, based on certain eligibil-
ity criteria, continuous improvement and ethics. So, it can be said that ICT competencies 
are a group of skills, knowledge and attitudes that are applied to the use of information 
and communication systems, as well as the devices that the activity involves and, ac-
cording to NETS for Students (NETS, 2007a, NETS, 2007b), also the knowledge that 
people should have and be able to learn and transfer, effectively, in order to live produc-
tively in a digital world.

Thus, these ICT competencies are being taken into consideration in the educational 
standards that various countries have developed in the form of profiles, such as NETS 
(NETS, 2007a, NETS, 2007b) in the United States, the Official certificate in Computing 
and Internet (B2i) in France, the incorporation of ICTs indicators in the National Cur-
riculum in England, as well the transversal integration of the ICTs in schools, in Belgium 
(Aypay, 2010).

Also in Hungary and Mexico national policies have even been working on increasing 
the development of these ICT competencies in their teachers and students. But the results 
are quite different as we will discuss later. We could say that Hungary has developed 
its own standards for developing ICT competency, but Mexico has failed to extensively 
develop and implement these standards.

Hence many international authorities describe key points of the educational devel-
opment of ICT-literate students. For instance, NETS (NETS, 2007a, NETS, 2007b) in-
cludes: the ability to make Web designs, presentations, databases, and the ability to use 
graphics software, spreadsheets, databases, online applications, e-mail, chat applications 
and word processors, among others. Moreover, UNESCO (2008) has presented the ICT 
competency standards for teachers, which combines the requirements for teachers and 
students in today’s world and emphasizes the current importance of ICT for all countries, 
including the members of the OECD (2013).

Finally it is relevant to say that for this study we took the classification of Compe-
tencies in ICT proposed by García-Valcárcel and Arras (2011) designed through the 
revision of different internationals recommendations. It is important to mention that this 
classification have been used in several studies published in Spanish, thus for scientific 
literature in English could be considered as a proposal. In this sense, the proposal clas-
sification of Competencies in ICT is the following: 

Basic competencies (also called digital literacy competencies).(a) 
Application competencies.(b) 
Ethical competencies. (c) 
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So, the core competencies of digital literacy (a) are related to the use of ICT in class-
room presentations and activities, and involve the use of digital tools to obtain informa-
tion, and the use and development of materials obtained from various online sources. 
Meanwhile, application competencies (b) are related to the use of skills and knowledge 
to create and manage complex projects, solve problems in real-world situations, collabo-
rate with others, and make use of information and networks of experts. Finally ethical 
competencies (c) are related to the ethical, legal and responsible use of ICT. 

An international comparison analysis tool is an effective way for understanding the 
situation between two or more different regions of the world. In this sense, literature 
shows the relevance of analyzing how ICT has been used in education to better under-
stand educational strategies, learning methods and pedagogical techniques in order to 
effectively apply ICT in the classroom.

One recommendation for international organizations is to perform periodic measur-
ing about technological infrastructure, access to ICT and ICT usage data in each organi-
zation and country. Also is relevant that stakeholders in education should consider incor-
porating the assessment of digital literacy of students and teachers as a core component 
of the evaluation system (UNESCO, 2015). Certainly ICT competencies is completely 
related with this issue.

For this reason, in this study we review the current situation of students in two uni-
versities. One is Óbuda University in Budapest, Hungary and the second one is the 
Veracruzana University located in Veracruz, Mexico. In order to contextualize how ICT 
is being adopted in these two countries, some data taken from international sources will 
be presented in this article.

2. Methodology

The purpose of this study is to identify the perceptions of university students towards 
their ICT Competencies from two universities, one in Mexico and the other in Hun-
gary. The research type is quantitative. The methodological strategy used was the rep-The research type is quantitative. The methodological strategy used was the rep-
lication of the instruments used by one of the authors in another international research 
project where perceptions of teachers and students from two Mexican universities 
(Veracruzana University and Chihuahua University) and one Spanish university (Sala-
manca University) were compared (García-Valcárcel and Arras, 2011). However, in 
this paper the results of an exploratory study comprising just one dimension of the 
instruments that were applied are shown: Students’ impressions about their ICT com-
petencies.

The instrument for measuring the perceptions of students towards ICT competencies 
is composed of 14 questions. The reliability of the questionnaire obtained by the Cron-
bach technique was 0.87. The design of the instrument included the Likert scale with 
four categories: “Not at all, A little, Quite a lot and A lot”. These categories indicates the 
level of confidence of the students about their skills and knowledge towards ICT com-
petencies. So it is just related with the beliefs of the students, with the attitude towards 
their ICT competencies.
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For the purposes of this study it is assumed that the perception of the students with a 
certain level of confidence about their ICT competencies fit into the categories “Quite a 
lot” and “A lot”. The selection of these categories reflect a positive attitude of students. 
Meanwhile, the perception of the students about the absence or deficiency in ICT com-
petencies is represented by “Not at all” and “A little”. In this case, the selection of these 
categories reflect a negative attitude of students.

Table 1 contains the types of competencies and their associated questions following 
the analytical proposal of García-Valcárcel and Arras regarding the division into three 
types: (1) Basic Competencies; (2) Application Competencies; and (3) Ethical Compe-
tencies (García-Valcárcel and Arras, 2011).

The sample consisted of 567 students. Of these, 302 students belonged to the Bach-
elor’s of Administrative Computer Systems at the Veracruzana University located in 
Veracruz City, Mexico, and 265 students were from the Bachelor’s of Mechatronics Pro-
gram at Óbuda University in Budapest, Hungary. Inclusion criteria for the sample were: 
(1) Public universities; (2) Students close to graduation; and (3) Students of a bachelor 
strongly oriented to the use of computer. It is relevant to mention that the chosen bach-
elor was taken for the convenience of the researchers because they teach there. So, the 
strategy applied was to find similar criterias.

At this point it is relevant to mention that the research question that guides this study 
was the following: How different are the perceptions of university students towards 
their ICT Competencies in a bachelor strongly oriented to the use of computer in Óbuda 
University and Veracruzana University?.

Table 1
Types of competencies

Type of competencies Description of the question

Basic Competencies You use the main informatic and network resources. ●
You use the applications in a productive way. ●
You apply digital tools in order to obtain information from varied sources. ●
You make use of models and simulations in order to explore complex topics. ●
You interact and collaborate with your partners, using a variety of digital re- ●
sources.

Application Competencies You communicate information and ideas effectively, using a variety of media  ●
and formats.
You participate in groups that develop projects for the production of original  ●
works or problem solving.
You solve problems, and make decisions using the appropriate tools and digi- ●
tal resources.
You plan and organize the necessary activities in order to solve a problem or  ●
carry out a project.
You create original work as a medium of personal expression. ●

Ethical Competencies You select, analyze, and make ethically correct use of the information ob- ●
tained.
You make rational, legal and responsible use of information using ICT. ●
You value ICT as an instrument of permanent learning. ●
You value ICT as a medium of collaboration and social communication. ●
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In this sense a hypothesis was proposed: There are significant differences in the per-
ception of the students regarding their ICT Competencies between the two participating 
universities (Óbuda University and Veracruzana University).

3. Review of Some ICT Indicators about Mexico and Hungary

When The Global Information Technology Report (GITR) and the Networked Readiness 
Index (NRI) were created several years ago, the attention of decision makers and inves-
tors was on adopting business and financial strategies that would allow them to develop 
within the context of a fast-moving but nascent Internet economy. 

For more than a decade, the NRI has provided decision makers with a useful concep-
tual framework for evaluating the impact of information and communication technolo-
gies (ICT) at a global level, and to benchmark the ICT readiness and the usage in their 
economies.

The networked readiness framework translates into the Networked Readiness Index 
(NRI), a composite indicator made up of four main categories (subindexes), 10 subcat-
egories (pillars), and 53 individual indicators distributed across the different pillars: 

Political and regulatory environment.(1) 
Business and innovation environment.(2) 
Infrastructure.(3) 
Affordability. (4) 
Skills.(5) 
Individual usage.(6) 
Business usage. (7) 
Government usage.(8) 
Economic impacts. (9) 
Social impacts.(10) 

For this study is relevant to review some indicators of the following pillars: (3) In-
frastructure, (4) Affordability, (5) Skills, (6) Individual usage. Reviewing some data 
about these topics we figure out what is the current situation in Mexico and Hungary. It 
is relevant to mention that Hungary and Mexico are classified in a similar situation ac-
cording to the income level classification provides by World Bank. Both countries have 
upper-middle-income economies (UM). So, even they belong to a different geographic 
region is valid to proceed with a comparison analysis.

The Infrastructure pillar captures the state of a country’s ICT infrastructure as well as 
infrastructure that matters for ICT development: mobile network coverage, international 
Internet bandwidth, secure Internet servers, and electricity production. 

The Affordability pillar assesses the affordability of ICTs in a country through mea-
sures of mobile telephony usage costs and broadband Internet subscription costs, as well 
as an indicator that assesses the state of liberalization in 17 categories of ICT services, 
because more intense competition tends to reduce retail prices in the long run. 

The Skills pillar measures the capacity of the population to make effective use of ICT 
by taking into account the enrollment rate in secondary education, the overall quality of 
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the education system, and of mathematics and science education in particular, and adult 
literacy.

The Usage subindex assesses the extent of ICT adoption by a society’s main stake-
holders: government, businesses, and individuals. The Individual usage pillar measures 
the level of diffusion among a country’s population, using mobile telephony penetration, 
Internet usage, personal computer ownership, and the use of social networks. 

According to the Networked Readiness Index (NRI) of 2015 (Dutta et al., 2015), 
Hungary was ranked in the 53rd position with a score of 4.3 while Mexico was ranked 
in the 69th position with a score of 4.0. In we take into consideration the previous NRI 
report, from 2014, Hungary descended 6 positions in 2014, but Mexico advanced 10 
positions from 79th place in 2014 to 69th in 2015. Fig. 1 shows the rank obtained by each 
country in every pillar.

Mexico experienced a sharp rise of 10 positions to attain the 69th place in the ran-
kings according to The Global Information Technology Report 2015. This improvement 
is largely attributable to a revision of the mobile telephony tariff data, which causes the 
country to leapfrog 89 places in the Affordability pillar. Mexico ranks 4th on this pillar 
which includes mobile and broadband tariffs, both based on 2013 data. 

The challenges in the other areas remain considerable. Mexico ranks no better than 
56th in the other nine pillars (Political and regulatory environment, Business and Innova-
tion environment, Infrastructure, Skills, Individual usage, Business usage, Government 
usage, Economic impacts, Social impacts), and lies beyond the 50th mark in 43 of the 53 
individual indicators composing the NRI. The poor quality of both the country’s busi-
ness and innovation environment (87th) and its overall regulatory framework (70th) is 
especially problematic. The level of taxation (117th) and the shortcomings of its legisla-
tive process and judiciary system contribute to this situation (Dutta et al., 2015). 

The country’s capacity to leverage ICTs is further limited by the level of education of 
the population, which translated to an unflattering 92nd rank in the Skills pillar, Mexico’s 
worst showing among the 10 pillars. ICT uptake among businesses (72nd) and the popu-
lation at large (87th) remains very low, not only in global comparison but even within the 
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region, which is known for its low level of ICT adoption. There are few signs that ICTs 
are having any significant impacts on economy (72nd) or society (76th), as reflected in the 
weak innovation capacity of Mexican business (72nd) and the small share of the country’s 
workforce employed in knowledge intensive activities (Dutta et al., 2015).

As a result, the ICT uptake in terms of Internet users (111th) or households with In-
ternet access has not progressed. This, coupled with a skills shortage (87th) because of 
the low quality of the educational system (122th), has resulted in little progress in terms 
of economic impact accruing from ICTs (72nd). Also the country has made less progress 
in further developing its ICT infrastructure (82nd) and significantly (63rd) reducing its 
access costs (Dutta et al., 2015).  Adopting and implementing a holistic digital agenda 
that could boost the development and uptake of ICTs and their inclusion in a more robust 
innovation system would help address some of these important weaknesses and provide 
better results. 

Meanwhile, the situation of Hungary has remained stable with little variation in their 
rankings, despite relatively well developed ICT infrastructures and penetration rates. 
However, serious weaknesses in their innovation systems hinder their capacity to prop-
erly integrate their digital development into a functional ecosystem that allows for high-
er innovation rates (Bilbao et al., 2013). 

Hungary belongs what was once a fairly homogenous group of Eastern European 
countries that have joined the European Union (EU) since 2004 [Slovenia (37th, down 
one), the Czech Republic (43rd, down one), Hungary (53rd, down six), Croatia (54th, 
down eight), and the Slovak Republic (59th, no change)]. So, even the countries in the 
same geographic area are presenting changes in rankings. Specifically Hungary is losing 
ground (Dutta et al., 2015). 

Referring to the infrastructure pillar, Hungary occupies middle positions in NRI for 
several indicators: Mobile network coverage – % pop. (66th), International Internet band-
width – kb/s per user (75th). However, taking in consideration their small population it 
was possible to get a better position for the indicator of Secure Internet servers / million 
pop. (36th).

In the case of Affordability pillar, Hungary is not so well positioned as Mexico: Pre-
paid mobile cellular tariffs – PPP $/min (75th), Fixed broadcast Internet tariffs – PPP $/
month (102th) and Internet & telephony competition (70th).

On the other hand, Skills pillar presents a diverse situation expressed in the follow-
ing manner: Quality of educational system (96th), Quality of math & science education 
(60th), Secondary education gross enrollment rate in percentage (27th) and Adult literacy 
rate in percentage (18th).

Finally, about the Individual usage pillar reflect a well positioned ranks for Hungary 
in many areas: Individuals using Internet in percentage (35th), Households w/personal 
computer in percentage (38th), Households w/Internet access in percentage (36th), Fixed 
broadband Internet subs/100 pop. (27th) and Use of virtual social networks (69th).

These indicators provide an idea about the similarities and differences of both coun-
tries. Anyway both countries need to make efforts to improve their position in the ICT 
adoption for all areas. They share a similar income level classification provided by 
World Bank (upper-middle-income economies), also both countries belong to a strong 
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development zone: Hungary belongs to European Union (EU) and Mexico is very near 
to USA and have several commercial trades. However, there are areas of opportunity to 
take care; for instance in the case of Mexico their capacity to leverage ICTs is further 
limited by the level of education of the population and the need to make improvements 
with their government. Meanwhile, Hungary needs to attend their capacity to properly 
integrate their digital development into a functional and integrated system.

4. Educational Perspectives in Mexico and Hungary

Governments are paying increasing attention to international comparisons as they search 
for effective policies that will enhance individual’s social and economic prospects, pro-
vide incentives for greater efficiency in schooling, and help to mobilize resources to 
meet rising demands. As part of its response, the OECD Directorate for Education and 
Skills devotes a major part of its effort to the development and analysis of the quantita-
tive, internationally comparable indicators that it publishes annually in Education at a 
Glance. These indicators enable educational policy makers and practitioners alike to 
see their educational systems in light of other countries’ performance and, together with 
the OECD country policy reviews, are designed to support and review the efforts that 
governments are making towards policy reform.

In this sense, Education at a Glance Report (OECD, 2013) addresses the needs of a 
range of users, from governments seeking to learn policy lessons, to academics requir-
ing data for further analysis, to the general public wanting to monitor how its country’s 
schools are progressing in producing world-class students. The publication examines 
outcomes in the quality of learning, the policy levers and contextual factors that shape 
these outcomes, and the broader private and social returns that accrue to investments 
in education.

Education at a Glance 2013: OECD Indicators (OECD, 2013) offers a rich, compa-
rable and up-to-date array of indicators that reflect consensus among professionals on 
how to measure the current state of education internationally. The indicators provide 
information on the human and financial resources invested in education, how education 
and learning systems operate and evolve, and the returns for educational investments. 
The indicators are organized thematically, and each is accompanied by information on 
the policy context and the interpretation of the data.

The classification of the levels of education is based on the International Standard 
Classification of Education (UNESCO, 2012). ISCED 1997 is an instrument for compil-
ing statistics on education internationally and distinguishes among six levels of educa-
tion. ISCED 1997 was recently revised, and the new International Standard Classifica-
tion of Education (UNESCO, 1997) was formally adopted in November 2012. This new 
classification was implemented in the data collection of May 2014.

The six levels of education are the following: (0) Pre-primary education; (1) Pri-
mary education, First stage of basic education; (2) Lower secondary education, Second 
stage of basic education; (3) Upper secondary education; (4) Post-secondary non ter-
tiary education; (5) First stage of tertiary education (not leading directly to an advanced 
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research qualification); (6) Second stage of tertiary education (leading directly to an 
advanced research qualification). For more information on this classification consult 
ISCED (UNESCO, 2012).

Nowadays there are more people participating in education than ever before. Differ-
ences between generations in educational attainment and growth in tertiary and second-
ary attainment are reflected in the trends of attainment rates. On average, since 2000 the 
proportion of people with no upper secondary education decreased and the proportion 
of people with tertiary education grew in most OECD countries. Upper secondary and 
postsecondary non-tertiary attainment levels have remained stable in most OECD coun-
tries over the same period.

4.1. Tertiary-type B (Vocational), Tertiary-type A (Academic)

The percentage of today’s young people expected to graduate from tertiary-type B (vo-
cational) programs before turning 30 in Hungary (6%, ranking 12/21) and Mexico (2%, 
ranking 15/21) rank as two of the lowest among OECD countries with data available. A 
similar situation occurs in these two countries regarding the percentage of today’s young 
people expected to graduate from tertiary-type A (academic) programs before turning 
30. Both countries rank in two of the lowest positions in OECD countries (Hungary 
23%, ranking 23/25; and Mexico 20%, ranking 24/25).

4.2. Tertiary 

Referring to the level of tertiary attainment among 30–34 year-olds both countries 
are the lowest ranked among OECD countries with data available. Hungary reports 
28% with a ranking of 26/34 while, Mexico indicates 20% with a ranking of 32/34. 
A similar situation occurs in relation to the level of tertiary attainment among 25–64 
year-olds in both countries (Hungary has 21% with a ranking of 28/36, and Mexico has 
17% with a ranking of 32/36). Also for the indicator on the employment rate among 
25–64 year-old individuals with a tertiary education, Hungary is comparatively low 
(79 %, ranking 31/36) and Mexico also (79%, ranking 30/36) with the same values and 
side-by-side positions.

Moreover, Hungary (75%, ranking 28/36) and Mexico (71%, ranking 32/36) also 
have similar positions in relation to the employment rate among women with a tertiary 
education, which in both cases is comparatively low. Another similarity appears in the 
indicator of the annual expenditure per tertiary student where both countries report very 
low rankings among OECD countries (Hungary the equivalent of 8745 USD, ranking 
25/33; and Mexico the equivalent of 7872 USD, ranking 27/33). In another compari-
son, in Hungary, cumulative expenditure per tertiary student is one of the lowest among 
OECD countries with data available (the equivalent of 28764 USD, ranking 18/20). In 
Mexico, this indicator reports that it is also one of the lowest among OECD countries 
(the equivalent of 26373 USD, ranking 20/20).
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However, with reference to the indicator for the change in total public expenditure 
for all services, including education between 2008 and 2010 there is quite a marked 
difference between these countries. Hungary has one of the lowest expenditures among 
OECD countries with data available (95 Index, ranking 31/34). In contrast Mexico has 
one of the highest among the countries compared (124 Index, ranking 2/34).

Meanwhile, we found a similar situation in both countries in reference to the indica-
tor of the change in public expenditure on education as a percentage of the total public 
expenditure between 2008 and 2010. Hungary (95 Index, ranking 25/30) and Mexico 
(86 Index, ranking 29/30) report to be near the lowest positions among OECD countries 
with data available. 

A different situation is found for the expected number of years a person will study for 
15–29 year-olds as we found disparity in the values. In the case of Hungary, it has one 
of the highest numbers among OECD countries with data available (7%, ranking 9/35). 
However, you can find a very different situation for Mexico; its ranking being one of the 
lowest among the countries compared (5%, ranking 33/35). Finally, the proportion of 
25–29 year-olds who are neither employed nor in education or training is comparatively 
high in both countries. Hungary indicates 27% with a ranking of 8/34, and Mexico re-
ports 29% with a ranking of 4/34.

5. Results of the Perceptions of Students towards ICT Competencies

The competencies that students have for using technological tools productively and ethi-
cally in the search and organization of information, in problem solving and collaborative 
work, as well as in improving their communication processes, are vital for efficiently re-
sponding to the demands that arise in teaching contexts that significantly integrate ICT. 

The 14 questions that integrate the perception of the students towards ICT com-
petencies were divided into three main dimensions: Basic Competencies, Application 
Competencies and Ethical Competencies. Table 2 shows that most of the questions are 
in the categories “Quite a lot” (3) and “A lot” (4), which indicates that the majority of the 
students considered themselves competent in the use of ICT. 

The ICT competencies in which the students recognize the need for further training 
(with equal and higher mean values of 3.00, on a scale of 1–4 points) and which could be 
considered as strengths are: (a) You apply digital tools to obtain information from varied 
sources, and (b) You value ICT as a permanent instrument of learning.

Meanwhile, the questions on ICT competencies rated the lowest (with mean values 
below 2.5) and which could be recognized as weaknesses, are: (c) You make use of mo-You make use of mo-
dels and simulations to explore complex topics, and (d) You create original work as a 
medium of personal expression.

The remaining 10 questions have values of between 2.5 and 3.0, which can be con-
sidered satisfactory since the mean value of the perception of the students towards ICT 
competencies is around 2.75. It is relevant to note that these data were obtained with 
respect to student’s self perceived beliefs. So, we are not sure if is related with their real 
skills and knowledge about ICT.
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Table 2 shows global results about the perceptions of students toward ICT Compe-
tencies. So, it reflects data of the Mexican university and also of Hungarian university.

5.1. Differences in Perceptions of Students towards ICT Competencies: University

In Table 3, we can check the average values in the competencies for each university. 
Also we can check the results of the ANOVA test. According to the ANOVA test signifi-
cant differences were found in at least 8 different questions. 

Fig. 2 shows an overview of the profile that exists in the various dimensions of ICT 
competencies. It is clear that similar perceptions exist between students from the two 
countries. However the dimension of Application Competencies presents a major differ-
ence in favor of Mexican students. Basic and Ethical Competencies show very similar 
values, being slightly higher for the Mexican students.

Table 2
Types of competencies: Global results

Question Not at all A little Quite a lot A lot

Basic Competencies Dimension 
You use the main informatics and network resources.   2.1% 27.2% 57.6% 13.1%
You use the applications in a productive way.   3.0% 30.3% 56.5% 10.2%
You apply the digital tools to obtain information from varied sources.   2.1% 16.1% 61.9% 19.9%
You make use of models and simulations to explore complex topics. 12.7% 51.7% 29.1%   6.5&
You interact and collaborate with your partners, using a variety of 
digital resources.

53.% 25.2% 49.6% 19.9%

Application Competencies Dimension
You communicate the information and ideas in an effective way 
using a variety of media and formats.

  1.9% 34.1% 52.9% 11.1%

You participate in groups that develop projects for the production of 
original work or problem solving.

  7.2% 38.7% 43.2% 10.9%

You solve problems, and make decisions using the appropriate tools 
and digital resources.

  4.8% 30.5% 52.7% 12.0%

You plan and organize the required activities to solve a problem or 
carry out a project.

  3.7% 36.7% 47.4% 12.2%

You create original work as a medium of personal expression. 11.6% 46.4% 34.6%   7.4%

Ethical Competencies Dimension
You select, analyze, and make ethical use of the information 
obtained.

  2.3% 33.5% 51.3% 12.9%

You make rational, legal and responsible use of the information 
obtained through ICT

  3.2% 26.1% 58.7% 12.0%

You value ICT as an instrument of permanent learning.   1.1% 11.5% 53.4% 34.0%
You value ICT as a medium of collaboration and social 
communication.

  3.7% 18.3% 54.0% 24.0%
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5.2. Basic Competencies Dimension

To provide further details on the manner in which students from both countries recognize 
themselves as competent in various activities relating to the use of ICT, the percentages 
obtained for each question comprising the three different dimensions are presented. The 

Table 3
Average values in the perceptions of students towards ICT competencies for each university

Question GA UV OUA LS Sig.

You use the main informatics and network resources. 2.82 3.02 2.58 18.83 0
You use the applications in a productive way. 2.74 2.86 2.6   0.066 0.8
You apply the digital tools to obtain information from varied sources. 3 3.02 2.97   7.68 0.01
You select, analyze, and make ethical use of the information obtained. 2.75 2.9 2.57 10.59 0.00
You communicate the information and ideas in an effective way using a 
variety of media and formats.

2.73 2.67 2.8   2.92 0.09

You make use of models and simulations to explore complex topics. 2.29 2.46 2.11   5.97 0.02
You interact and collaborate with your partners, using a variety of digital 
resources.

2.84 2.71 2.99 10.89 0.00

You participate in groups that develop projects for the production of 
original work or problem solving.

2.58 2.42 2.76   4.23 0.04

You solve problems, and make decisions using the appropriate tools and 
digital resources.

2.72 2.64 2.81 20.66 0

You plan and organize the required activities to solve a problem or carry 
out a project.

2.68 2.67 2.69   0.11 0.74

You create original work as a medium of personal expression. 2.38 2.66 2.06 11.08 0.00
You make rational, legal and responsible use of the information obtained 
through ICT

2.8 2.83 2.75   0.72 0.34

You value ICT as an instrument of permanent learning. 3.2 3.2 3.22 57 0.39
You value ICT as a medium of collaboration and social communication. 2.98 3.14 2.81 57 0.39

Note. GA = Global Average, UV = Veracruzana University, OUA = Óbuda University Average,  
           LS = Levene Statistic.

Fig. 2. Means of competencies dimensions: Differences by university.
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activities in which students claim to be highly proficient (at or above 75% values) are also 
pointed out.

Basic Competencies can be considered basic for proper scholarly performance. This 
type of dimension is related to activities such as interaction with others through the digi-
tal media, the use of models to explore complex topics, the application of tools used to 
find information from various sources, the productive use of applications and the use of 
the main informatics resources.

The percentages obtained in this dimension, indicate the presence of a positive 
perception of students towards ICT competencies both Mexico and Hungary in many 
areas (Fig. 3). However, in the question referring to the use of models to explore com-
plex topics, a significant variation in the perception of the students was obtained. The 
percentage was higher for the Hungarian students (72.1%) in comparison to Mexican 
students (57.6%).

Meanwhile in interaction through the use of digital resources, there is a higher per-
centages for the Hungarians (79.2%) compared to the Mexicans (60.9%). In the use and 
application of digital tools to obtain information from a variety of resources, anew there 
is a higher percentages in the Hungarian students (85.3%) than the Mexican students 
(78.8%).

Finally, in reference to the productive use of the applications, and the use of the main 
informatics resources, we find that there is a positive higher perceptions of the students 
from Mexico  (70.8% and 81.1% respectively) compared to the students from Hungary 
(61.9% and 58.9%).

The questions rated highest by the Mexican students are those related to the use 
of the main informatics and network resources and the application of digital tools to 

Fig. 3. Basic Competencies: Perceptions of students towards ICT Competencies (%).
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obtain information. Meanwhile, their worst ratings are in the use of models to explore 
complex topics.

For the Hungarians their highest percentages are in interaction and collaboration 
using digital resources and the application of digital tools to obtain information.  The 
area where they receive the lowest percentages is the one related to the use of models to 
explore complex topics.

According to this data we can say that Mexican students have higher percentages 
in basic activities such as the use of applications and the use of the main informatics 
resources.

5.3. Application Competencies Dimension

In the Application Competencies are the questions related to the use that is given to ICT 
in various fields. Activities such as the creation of work as a medium of expression, the 
planning, as well as the resolution of problems through digital resources, the participa-
tion in groups that use these tools and effective communication using a variety of infor-
matics resources.

Within this dimension we find a positive perception of students towards ICT compe-
tencies in both universities (Fig. 4). An exception occurs regarding the creation of work 
as a medium of personal expression, where the Hungarian students (74.3%) show certain 
tendency towards non-competency, while at least half of the Mexican students consider 
themselves competent (56.3%). The Mexican students say that their major percentage of 
non-competency (55.7%) is in the participation in groups that develop projects for the 
production of original work. In this same question, the Hungarians show an admissible 
positive perception (65.3%).

Fig. 4. Application Competencies: Perceptions of students towards ICT Competencies (%).
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For the area concerning the planning and organization of activities for problem solv-
ing or carrying out projects the Hungarian students (60.4%) show a slightly higher per-
centage of competency than the Mexicans (58.9%).

In relation to problem solving and decision making through digital resources, and for 
effective communication through media and formats, the perceptions of the Hungarians 
(72.1%, 68.7%) indicated higher percentages in comparison to their Mexican counter-
parts (58.3%, 59.9%).

The Mexican students obtained their highest percentage in the area of communica-
tion through media and formats while the area they rate as their lowest percentage is the 
area related to group participation for problem solving. Meanwhile, for the Hungarians, 
we find that their highest percentage is problem solving using digital resources. Their 
lowest percentage is the creation of original work as a medium of communication. In this 
dimension, the results of the percentages for Mexican students is slightly higher: they 
evaluate themselves as being more competent than the Hungarian students do.

5.4. Ethical Competencies Dimension

Finally, for the dimension of Ethical competencies, we asked the students about their 
perceptions towards competencies in ethical activities. These questions analyze the im-
pression of the students about ICT as a medium of collaboration and as an instrument of 
learning, as well as the use that is given to the information obtained from ICT.

The results indicate the existence of a high positive perceptions of students towards 
ICT competencies in both universities (Fig. 5).  Referring to the question of ICT as a 
medium of collaboration and communication, there is a higher percentage in Mexican 
students (82.28%) in comparison with the Hungarian students (87.4%). For the area of 
ICT as a permanent tool for learning, there are high percentages in both cases: Hungar-
ian students 87.6% and Mexican students 87.4%.

Fig. 5. Ethical Competencies: Perceptions of students towards ICT Competencies (%).
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Mexicans and Hungarians consider using ICT as an instrument of permanent learn-
ing to be their area of highest ponderation. For Mexican students the area they felt least 
competent in was the legal use of the information obtained through ICT. Meanwhile the 
Hungarians perceive their lowest percentage with the selection and ethical use of the 
information obtained through ICT.

Mexican students show higher percentages in the area of ethical competencies than 
Hungarian students. Mexican students also perceive themselves with a positive attitude 
in the areas related to the use of ICT as a medium of collaboration and as an instrument 
of permanent learning.

5.5. Differences in the Perception of Students towards ICT Competencies

The differences between Mexican and Hungarian students found in the ANOVA test 
include the selection of computer resources and the ethical use of information obtained 
from the network, interaction with classmates through digital resources, problem solving 
through the use of digital tools and the creation of jobs as a medium of personal expres-
sion. In the rest of the areas no relevant differences were found. Regarding the area “You 
use the main computer and networking resources” the global results indicate a positive 
attitude of the students reflected by 70.7 % (57.6% “Quite a bit” and “A lot” 13.1%). 
While reviewing the results for each university, there is a “mostly competent” trend in 
the Mexican students (81.1%) compared to the Hungarian students (58.8%).

In relation to the question “You apply the digital tools to obtain information from 
varied sources” we can see that in the global results once more the students believe are 
competent, shown by 81.8% (61.9% “Quite a lot” and “A lot” 19.9%). Meanwhile re-
sults by university denote that there is a “mostly competent” perception in Hungarian 
students (85.3%) compared to the Mexican students (78.8%). Regarding the question 
“You select, analyze, and use the information obtained ethically” the results indicate 
a positive tendency towards ICT competencies of 64.2% (51.3 % “Quite a lot” and 
12.9 % “A lot”). Observation of the results for each university shows more perceived 
positive ponderation in Mexican students (73.2%) in comparison to the Hungarian 
students (54%).  

On the question “You make use of models and simulations to explore complex top-
ics” the global results show a perception of the students of certain incompetence shown 
by 64.4 % (12.7 % “Not at all” and 51.7 % “A little”). Analyzing the results for each uni-
versity we can see a perception of greater incompetence by the Hungarian students (72.1 
%) compared to the Mexican students (57.6%). Meanwhile in the question, “You interact 
and collaborate with your partners, using a variety of digital recourses” the global results 
show a positive perceptions of the students of 69.5% (“Quite a lot” 49.6% and “A lot” 
19.9%). Reviewing the results for each university a perception of more percentage is 
seen in Hungarian students (79.2%) compared to Mexican students (60.9%).

Referring to the question “You participate in groups that develop projects for the 
production of original work or problem solving” the global results denote moderate 
values of 54.1% (43.2% “Quite a lot” and “A lot” 11.0%). The results of each university 
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show a disparity in trends, because while Hungarian students perceive themselves as 
competent (65.3%), Mexicans have a perception of non-competency (55.7%). Moreover 
for the question “You solve problems, and make decisions using the appropriate tools 
and digital resources” global results show an acceptable positive tendency reflected by 
64.7% (52.7% “Quite a lot” and “A lot” 12.0%). The results by university show a higher 
percentage of the perceptions towards ICT competencies in Hungarian students (72.1%) 
compared to Mexican students (58.3%).

In the question, “You create original works as a medium of personal expression” the 
global results mainly indicate a low percentage, denoted by 58% (46.4% “A little” and 
11.6% “Not at all”). In the results at the university level, there is a perception of certain 
disparity in both the Hungarian students (74.3%) and in Mexican students (56.3%).

5.6. Similitudes in the Perception of Students towards ICT Competencies

Meanwhile, we found that six questions do not receive significantly different answers. 
Regarding the question “You use the applications in a productive way” the global results 
indicate ponderations of 66.7% (56.5% “Quite a lot” and “A lot” 10.2%). Considering 
the results of Veracruzana University and Óbuda University, we found a similar situa-
tion in Mexican students (70.8%) in relation to the Hungarians students (61.9%). For the 
question “You communicate information and ideas in an effective way using a variety 
of media and formats” global results denote an acceptable positive perception of the 
students of 64% (52.9% “Quite a lot” and “A lot” 11.1%). While, observing the percent-
ages by university, there is a slightly higher difference in the perceptions of Hungarian 
students (68.7 %) compared to Mexican students (59.9%). 

In relation to the question “You plan and organize the activities required for solving 
a problem or carrying out a project” the global results have a moderate positive percep-
tion of the students represented by 59.6% (47.4% “Quite a lot” and 12.2% “A lot”). 
The results by university show a similar percentage about the perceptions of Hungarian 
students (60.4%) in relation to the Mexicans (59.6%). Regarding the question “You 
make a rational, legal and responsible use of information obtained through ICT” global 
results indicate a higher positive perception of the students with 70.7% (58.7% “A lot” 
and 12% “Quite a lot”). Observing the results by university, we see there is a slightly 
higher percentage for the Mexican students (71.9%) compared to the Hungarian stu-
dents (69.4%). 

For the question “You value ICT as an instrument of permanent learning” the global 
results show a positive ponderation of 87.4% (53.4% “Quite a lot” and 34% “A lot”). 
Meanwhile, checking the results of the Veracruzana University and Óbuda University, 
we found that there is an almost equal values among Hungarian students (87.6 %) and 
Mexican students (87.4%). Finally, for the question “You value ICT as a medium of 
social communication and collaboration” global results indicate an acceptable positive 
perception represented by 78 % (54% “Quite a lot” and 24% “A lot”). While observing 
the results by university they reflect a higher percentage in the perceptions for Mexican 
students (82.8 %) compared to Hungarian students (72.5%). 
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6. Conclusions

The situation of education in Hungary and Mexico is not so very different although each 
country has taken a different path. According to the OECD, although Mexico’s overall 
investment in education remains close to the OECD average, its expenditure per student 
is low and most resources are spent on compensations for staff. In spite of improvements 
in some educational indices, there has been little or no change in various aspects. For 
example, the rates of participation of the Mexicans in educational continuity remain low 
which increases the risk of disengagement from both education and the labor market 
especially among young women. In Mexico, the attainment of higher levels of education 
does not necessarily imply lower unemployment rates.

Moreover, in Hungary education is becoming a safety net in the financial crisis. Dur-
ing the recent economic crisis, unemployment rates in Hungary climbed steeply and 
have remained high ever since. People without an upper secondary or post-secondary 
non-tertiary education have been hit hardest. At the other end of the spectrum, unem-
ployment rates have been consistently lower for people with a tertiary education. To be 
educated up to tertiary level makes a significant difference in an individual’s earnings. 
Adults with tertiary education can expect to earn more than double (107%) what their 
counterparts with only upper secondary and post-secondary non-tertiary education can 
expect to earn.

In general, the perceptions of the Hungarian and Mexican students towards their ICT 
competencies indicate a high positive attitude. The perceptions of the students expressed 
high ponderation in the use of ICT as a permanent means of learning and as a means of 
social communication. The students also felt they made productive use of the various 
applications that are offered. The main use given to these tools is obtaining information, 
and they claim they make legal and responsible use of the resources. 

Referring to the hypothesis we proposed, we could say that in some areas there were 
some significant differences between the two participating universities (Óbuda Univer-
sity and Veracruzana University) in reference to the students’ perceptions regarding their 
ICT Competencies. 

In this document a proposed classification of ICT Competencies (Basic, Application 
and Ethical) was presented. In these terms, the perceptions of the students indicated that 
the highest level obtained was for Ethical Competencies, followed by Basic Competen-
cies and finally Application Competencies.

Is relevant to remember that Application competencies is related with to the use that 
is given to ICT in various fields. Activities such as the creation of work as a medium of 
expression, the planning, as well as the resolution of problems through digital resources, 
the participation in groups that use these tools and effective communication using a va-
riety of informatics resources. So, it could be recommendable to develop strategies that 
promote the effective use of technology resources by students and teachers alike in order 
to improve and develop this type of ICT competencies.

As for differences by university (Veracruzana and Óbuda), the percentages values in-
dicate that there are higher positive perceptions in Mexican university students towards 
their ICT competencies. The most significant differences are presented in the preference 
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for working with colleagues who use computer media. So, the Mexicans choose to carry 
out activities individually, without having to go through a process of collaborative work 
while the Hungarian students prefer teamwork over individual work.

Finally, it is highly recommendable to apply tests about their ICT Competencies and 
check if what the students believe matched with what they can do with technology. So, 
personal confidence is important but not enough to be sure about their skills and knowl-
edge. So, this remain as a future work to do in these universities.

Acknowledgements

The authors would like to thank to the group of Spanish researchers who created the 
instruments used in this study: Ana García-Valcárcel Muñoz-Repiso, Francisco Javier 
Tejedor Tejedor, Luis María González Rodero, María Sagrario Prada San Segundo and 
Azucena Hernández Martín. All of them from Salamanca University: USAL.

References

Aypay, A. (2010). Information and communication technology (ICT) usage and achievement of Turkish stu-
dents in PISA 2006. TOJET: The Turkish Online Journal of Educational Technology, 9(2), 116–124. Re-
trieved from: 
http://files.eric.ed.gov/fulltext/EJ898009.pdf

Bilbao-Osorio, B., Dutta, S.,  Lanvin, B. (2013). The Global Information Technology Report 2013 Growth and 
Jobs in a Hyperconnected World. Switzerland: SRO-Kunding.

Dutta, S., Geiger, T., Lanvin, B. (2015). The Global Information Technology Report 2015. ICTs for Inclusive 
Growth. World Economic Forum and INSEAD. Geneva. Retrieved from: 
http://www3.weforum.org/docs/WEF_Global_IT_Report_2015.pdf

Fuentes, M. (2007). Las competencias académicas desde la perspectiva interconductual (Academic competen-
cies from an interbehavioral perspective). Acta Colombiana de Psicología, 10(2), 51–58. Retrieved from: 
http://portalweb.ucatolica.edu.co/easyWeb2/acta/pdfs/v10n2/art-05_51-58.pdf

García-Valcárcel, A., Arras, A. (2011). Competencias en TIC y Rendimiento Académico en la Universidad, 
Diferencias por Género. México: Pearson.

González, J., Wagenaar, R. (2003). Tuning Educational Structures in Europe Informe Final Fase Uno. Bilbao: 
Universidad de Deusto.

NETS for students. (2007). ISTE Standards. Retrieved from: 
http://www.iste.org/docs/pdfs/20-14_ISTE_Standards-S_PDF.pdf

NETS for students. (2007). Profiles. Retrieved from: 
http://www.iste.org/docs/pdfs/nets-s-2007-student-profiles-en.pdf?sfvrsn=4

OECD. (2013). Education at a Glance 2013: OECD Indicators. Education at a Glance. OECD Publishing. 
http://dx.doi.org/10.1787/eag-2013-en

Tobón, S. (2013). Metodología de Gestión Curricular. Una Perspectiva Socio-Formativa. México: Trillas.
UNESCO. (2008). ICT Competency Standards for Teachers. Retrieved from: 

http://unesdoc.unesco.org/images/0015/001562/156207e.pdf

UNESCO Institute for Statistics. (1997). International Standard Classification of Education. Canada. Re-
trieved from: 
http://www.unesco.org/education/information/nfsunesco/doc/isced_1997.htm

UNESCO Institute for Statistics. (2012). International Standard Classification of Education. Canada. ISBN: 
978-92-9189-123-8. Retrieved from: 
http://www.uis.unesco.org/Education/Documents/isced-2011-en.pdf

UNESCO (2015). Leveraging Information and Communication Technologies to Achieve the Post-2015 Edu-
cation Goal. Report of the International Conference of ICT and Post-2015 Education. United Nations 



C.A. Torres-Gastelú, G. Kiss338

Education, Scientific and Cultural Organization (UNESCO). Paris, France. Retrieved from: 
http://unesdoc.unesco.org/images/0024/002430/243076e.pdf

Yañez-Galecio, J. (2005). Competencias profesionales del Psicólogo Clínico: Un análisis preliminar. Terapia 
Psicológica, 23(2), 85–93. Retrieved from: http://www.redalyc.org/articulo.oa?id=78523209

C.A. Torres-Gastelú is a Professor at the Veracruzana University in Mexico. He has the 
distinction of Researcher First Level at the Mexican National Research System (SNI). 
Phd in Management Sciences (National Autonomous University of Mexico: UNAM), 
Master of Computer Science (Arturo Rosenblueth Foundation), and Bachelor of Infor-
mation Technology (Technological Institute of Orizaba). He has published 88 refereed 
papers in Journals and Proceedings, 29 chapters of books and 5 books in several coun-
tries of Europe, Asia and America. He has been an External Reviewer in peer reviewed 
international journals. He is a member of Mexican Council for Educational Research 
(COMIE) and Mexican Society of Education Computing (SOMECE). His research is 
related with learning mediated by ICT. E-mail: ctorres@uv.mx

G. Kiss is a Professor at the Óbuda University, Institute of Mechanical Engineering 
and Safety Sciences, Budapest, Hungary. PhD in Mathematics and Computer Science. 
He has published more than 110 refereed papers in Journals and Proceedings in several 
countries of Europe, Asia and America and serves as an External Reviewer in peer re-
viewed international journals. He is a member of the John von Neumann Computer So-
ciety, German Informatics Society (Gesellschaft für Informatik e.V. (GI)), International 
Association for Cyber Science and Engineering and Hungarian Educational Research 
Association and serves as External Expert the Bureau of Education in Hungary. His 
research is related with the use of ICT in Education mainly at university level. E-mail: 
kiss.gabor@bgk.uni-obuda.hu


