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EXECUTIVE SUMMARY
Both endemic poverty and long periods of political instability have been common factors
restraining the emergence of the national economies of El Salvador and Guatemala.
Consequently, economic growth has been impacted by low levels of human development which
in turn is related to access to Higher Education. In an effort to break the poverty-political
instability-access to Higher Education chain the MEANING Project was developed as joint project
between CA and European Union (EU) Partners.
There is a real need within the HEIs of El Salvador & Guatemala – Universidad de Tecnológica
de El Salvador, Universidad de El Salvador, Universidad Rafael Landívar and Universidad de
San Carlos - to prepare high-qualified professionals in Computer Sciences, Robotics and
Telecommunications to enter the work force thus introducing much-needed added value type of
employment opportunities that are critical to boosting growth in national economies. These are
strategic professions that engender the progress of modern nation states. At the same these
professions serve areas of production, management, quality management and others that are
related to industry where raw materials need to be transformed into end products.
The Partner Countries (PCs) El Salvador and Guatemala will be the beneficiaries of the outcomes
of the MEANING Project. From the CA side, the 4 HEIs have a strong interest in curriculum
development in the Industrial Engineering area, as all of them envisage making a significant
contribution to increasing employment opportunities in both countries. Between the 4 CA HEIs,
they offer more than 50% of the university placements of El Salvador and Guatemala, which will
be crucial to providing the professional labour force for the national industrial sector. UES and
USAC are the national/public HEIs from El Salvador and Guatemala. UTEC is the largest private
university in El Salvador, and URL is not only the largest also but also the oldest private university
in Guatemala.
The two PC associate partners, Industrial Association of El Salvador (ASI) and Engineers College
of Guatemala also participate in the Project. Their capacity to actively contribute to the aims of
this project is based not only on their practical experience in the targeted fields, also because of
their high number of industrial affiliations.
EU partners contribute their expertise in industrial engineering, the implementation of Master
programs and curriculum development, as well as experience in collaborating with business and
governmental bodies representatives in countries with emerging economies. Univerza v Maribor
has experience in interdisciplinary engineering Master programmes, University College Cork in
Electronic Engineering, while Universidad de Alicante contributes expertise in
Telecommunications and Computer science.
The three EU partner Higher Education Institutions (HEIs) with their experience in capacity
building, international initiatives and curriculum development in the Industrial Engineering related
topics provide support to increase capacity in the PCs in Teacher Training, Competence Based
Curriculum Development, access to technology deployed in blended learning postgraduate study
programs and the myriad of areas that relate to the successful implementation of a complex
project within a limited budget and time frame.
Given all of the above the MEANING project represents the possibility of generating a significant
improvement in the quality of postgraduate professionals, who can place innovation at the
forefront of three different areas of the Industrial Engineering value chain. The newly developed
Master program will help to engender economic growth through a considerable increase of
competitiveness, which may have a multiplier effect in enhancing the living standards of the
populations of both PCs.
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1. BACKGROUND
Despite a long period of political turmoil and civil conflict during the last decade, El Salvador and
Guatemala have managed to achieve moderate economic growth, low rates of inflation and an
increase in foreign direct investment (FDI) (Bashir & Luque, 2012). Since the beginning of the
new millennium both countries have more or less experienced continuous economic growth,
although generally lower than the rest of the Caribbean and Central America (CAC region). The
2008 economic downturn in advanced economies affected both countries because of their high
dependence on FDI, their weak economies (due to structure) and relatively low global
competitiveness. Both countries are efficiency driven economies with a long way to go yet,
however, the potential to improve their respective global competitiveness is considered to be high
(Schwab & WEF, 2015).
Historically, the main driver of economic growth in both countries has been agriculture, boosted
by sharp global commodity prices. Nevertheless, despite the evolution of manufacturing and
services over recent decades and the related contributions to economic growth, overall agriculture
remains the sector with the highest contribution to GDP. This high dependence on agriculture
means that both countries are hostages of the volatility inherent to commodity price. Both
agriculture and other labour-intensive services absorb most of the region´s largely unskilled
labour force. Consequently, there is an urgent need to reshape the economic structures of both
countries and to give greater relevance to industry and service sectors thus reducing the reliance
on agriculture and the associated negative externalities.
One of the principal targets for the CAC region policy is the creation of jobs. More employment
opportunities would help to reduce the cyclic relationships between inequality, the crime rate and
unemployment - particularly youth unemployment. Second, the aforementioned volatility in
commodity prices (directly linked to agriculture) nowadays has led to the creation of jobs in low
productivity and low technology sectors. Thus, the creation of employment opportunities in higher
value-added activities will be critical to potential increases in the rate of economic growth and the
need for real wages to rise in order to improve the overall standard of living.
In order to address these challenges and achieve these goals, PCs will need a multi- pronged
policy approach that support both producers and workers moving up the value chain, as well as
to improve access to and quality of education. A solution could be to introduce diversification in
to the structure of manufacturing and services, or to improve the technological and knowledge
content of activities that exist already to make them more productive (for instance in the
agricultural sector).
Both the partner countries (PCs) are disadvantaged when it comes to Higher Education and
training, which then translates as one of the major barriers for doing business in the PCs (Global
Investigations Review, 2015). Despite the large variety of undergraduate offer in PCs, both in
technical and non-technical disciplines, tertiary offer is comparatively low. Consultations with
industry with regards to skills, knowledge and competences of graduates of industrial engineering
degrees (at undergraduate level, since the Master offer in the field is almost non-existent)
indicates a lack of sufficient practical knowledge and technological relevance. Consequently, in
both the PCs Innovation is sadly lacking at national economy level. Thus, by improving the
technical tertiary education offer competitiveness could be considerably enhanced.
Robotics, Telecommunications and Computer Science are strategic professions that provide
inputs to economic growth in countries with emerging economies. Overall, this type of Industrial
Engineering serves areas of manufacturing and other types of production activities, management,
quality assurance to name just a few areas. The continuous emergence of economies in the PCs
is linked to their ability to transform raw materials into final products, as the level of transformation
is based on ‘added value’ of the final outputs.
However, one of the main problems in training professionals is the lack of relevance and
coordination between curricula and the needs of the business sectors, including industry. In this
context, graduates are not prepared to practice in the real world. Accordingly, this Project is
relevant and can also become a tool for relationship building between universities and industry,
thus promoting the training of highly qualified professionals with the necessary ad hoc skills and
Good Practice with which to meet the needs of scientific and technological development in the
PCs, as well as the CAC region.
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Prior to the implementation of the Project, a preliminary analysis (via deskbound research, survey
and interviews) was undertaken in the 4 PC HEIs in order to identify how the design and
implementation of an industrial engineering Master degree with specialisation in Computer
Science, Robotics and Telecommunications could proceed. Neither PC has such a Master
degree but according to the results of the preliminary analysis, the number of students enrolled
in engineering undergraduate studies exceed 15,000 per year per PC. Obviously, there is the
opportunity to enrol some of these students in the proposed Master program that is the target of
this Project. Now that the Project is underway it is timely to begin design of each new Master
study program through a consultation process between all of the participating actors, as well as
bearing in mind the strategic economic priorities of each PC.

1.1 El Salvador – Socio-Economic Context
Between 2012 and 2016, the annual growth rate of GDP (Gross Domestic Product) was 1.8%
which is considered to be low. Prior to this period, the highest growth registered was in 2007 with
GDP running at 3.8%. Nevertheless, as a consequence of the 2008 global economic recession,
negative growth rates were registered for 2009 which carried over to ensuing years. In 2016 the
increase registered by the interannual GDP rate was 2.4%, which indicates that there is a
recovery in the national economy. As a result of this recovery, household income has also
increased but it is largely composed of the income from remittances received from abroad, as
well as low levels of inflation, an increase in labour productivity and more dynamic commercial
sectors (Banco Central El Salvador, 2018).
Poverty continues to restrain economic growth in El Salvador. According to a Multiple Purpose
Household Survey conducted across 1,722,075 households with youth under 18 years old, 41.1%
live in multi-dimensional poverty. The variables identified as having a negative effect on
Salvadoran households are: (1) relatively low education (80.6% of households), (2) low access
to social security (70.1%), (3) instability (56.6%) and, (4) restrictions caused by insecurity (54.4%)
(UNICEF, 2015; Banco Central El Salvador, 2018). Compounding these high levels of multidimensional poverty is the very low increase in new employment opportunities which so far has
been only 4,851 in 2018 (Social Development - FUSADES, 2018). The low increase in jobs rate
growth for the first quarter of 2018 can also be explained in part by an increase in inflow
remittances of 9.2% indicating that many Salvadorian households are dependent on remittances
from abroad.
From 2005 onwards when the Central Reserve Bank changed the system of national accounting
it has become clear that the Country's Manufacturing Sector represents only 17.8% of GDP for
the year 2017 (See Table 1). Thus, El Salvador needs a considerable positive spike in not only
job creation but also the emergence of an innovative industrial sector and Small to Medium
Enterprises (SMEs) which would help to increase the potential for growth in the manufacturing
sector and decrease the enduring multi-dimensional poverty that constrains the growth of the
national economy.
The current National Policy of Promotion, Diversification and Productive Transformation (based
in the Law for the Promotion of Business Production) is currently constituted as the main
government strategy with which to generate a structural change in order to reduce multidimensional poverty and to sustain increasing development. This policy seeks to establish a
dialogue between academia, industry sectors and the labor market in order to lay the foundations
of a ‘high added value’ economy (Ministerio de Economía El Salvador, 2014). One of the more
important axes of this policy which directly links to the MEANING Project Master's program in
industrial engineering is the following: "Improve the regulation and strengthening of Higher
Education Institutions (HEIs) and research centers in their research activities aimed at
innovation”.

9

Table 1 El Salvador – Contribution by economic sector to GDP (data are estimations)
Source: Banco Central de Reserva de El Salvador, 2018
Sector
Agriculture, grazing, forestry and fishery
Mining
Manufacturing
Energy supply
Potable water supply and sewage services
Construction
Vehicle sale and hire, repair of vehicles and motorcycles
Transport and storage
Hospitality
ICT and media
Finance and insurance
Real Estate
Research and Development
Public and social services
Public administration and defence, social security and obligatory
affiliations
Education
Health and social assistance
Cultural and recreational activities
Other services
Cottage industries
TOTAL

2005
6.8%

2010
7.6%

2015(e)
6.4%

2017(e)
6.4%

0.3%

0.3%

0.3%

0.3%

18.2%

17.6%

17.7%

17.8%

2.5%

3.5%

2.5%

2.5%

0.6%

0.9%

0.9%

1.1%

5.1%

5.3%

5.5%

5.7%

13.0%

12.5%

13.7%

13.8%

5.1%

4.6%

4.7%

4.7%

2.9%

2.7%

3.2%

3.2%

5.0%

4.2%

3.8%

3.7%

6.5%

7.4%

6.5%

6.6%

9.6%

8.3%

8.0%

8.2%

3.1%

3.0%

2.7%

2.6%

2.4%

3.0%

4.1%

4.2%

5.9%

7.7%

7.8%

7.6%

5.3%

4.7%

5.4%

5.1%

3.6%

3.0%

3.3%

3.3%

0.4%

0.5%

0.4%

0.4%

1.9%

1.9%

3.0%

2.8%

1.6%

1.5%

0.0%

0.0%

100%

100%

100%

100%

1.2 Guatemala – Socio- Economic Context
According to information from the 2015/2016 INDH the country has made very little progress in
terms of human development. The latest statistic indicates that 70% of the population work without
formal contracts or social security coverage and, income levels are below the minimum wage. As
a consequence, high numbers of families live in a constant state of food vulnerability due to the
lack of land and resources required for self-sufficiency; approximately 80% of the indigenous
population lives in poverty; and there is a very wide gap among those who have access to Higher
Education and those who do not. As a consequence, little progress has been made in the
reduction of poverty levels (PNUD 2015/2016 INDH Report, Guatemala). Nevertheless, between
2000 and 2006, economic growth in Guatemala improved at an annual rate of 2.3%. Since that
time however, it has stagnated, growing less than 0.3% per year up until 2014.
Despite the lack of a sustained human development index, from the beginning of the 21st century
at least there has been moderate and constant economic growth, due to new sources of wealth
inputs from the industrial and financial sectors. However, it is important to point out that these
new growth engines have not been responsible for massive job creation. Neither has this
impacted on the current very low percentage increases to salaries. On the other hand, the
important role that the agricultural sector once had in the national economy, has been losing
relevance in this new millennium, which is indicated by low inputs to GDP (Table 2 below).
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Table 2 Guatemala – Contribution by economic sector to GDP – 2001 - 2015
Source: PNUD 2017

Activity
Agriculture, grazing, hunting,
forestry and fishery
Mining
Manufacturing
Energy and water supply
Construction
Wholesale and retail services
Transport,
storage
and
infrastructure networks
Financial brokerage, insurance
and associated services
Real Estate – letting services
Private services
Public
administration
and
defence
Total

2001
13.9

2005
14.1

2010
13.2

2015
13.5

0.7
19.7
2.6
3.9
12.9
5.3

0.6
19.3
2.7
3.7
12.5
7.2

0.7
18.1
2.6
3.0
11.7
10.5

0.9
17.6
2.8
2.8
11.7
10.3

2.6

3.5

4.3

5.9

10.2
15.5
7.4

10.4
15.3
6.4

10.2
16.0
7.6

9.8
15.7
7.8

100%

100%

100%

100%

Even though the most recent economic model has generated positive improvements, there is also
evidence of a greater concentration of wealth and over-exploitation of natural resources by
extractive industries and mega-plantations. Local economies are also directly impacted through
the production and marketing of products, telecommunications, the generation of electricity,
extraction of mineral resources and the increasing use of water (PNUD, 2017)
Currently, the Ministry of Economy is supporting Entrepreneurship through SMEs, in addition to
encouraging further growth in the extractive industries and the financial sector. In this regard,
Guatemala is considered to be an ‘entrepreneurial country’, ranking 13 out of 80 countries in a
recently undertaken study. Even though this result may seem positive, it needs to be pointed out
that this thrust for entrepreneurship is largely the consequence of the lack of formal employment
opportunities. The vast majority of entrepreneurs in Guatemala, are self-employed through
necessity rather than through choice. And, 42% of these entrepreneurs do not generate any
additional employment thus making this sector stagnant in terms of contributions to growth (LAC
/ RSD, 2016)
Hence, through the implementation of the MEANING project, the newly developed Master
programs will contribute opportunities for employability. These new opportunities in turn should
support positive economic growth through a considerable increase in innovation and
competitiveness in the fields of Computer Science, Robotics and Telecommunications. All of
which should have a multiplying effect in enhancing the living standards of the populations of both
El Salvador and Guatemala.

2. AIMS OF THE NEEDS ANALYSIS
The overall objective of this Needs Analysis is to provide the information and data required from
which to develop a Competence Matrix that will provide the framework from which the design of
courses in Computer Science, Robotics or Telecommunications can be developed for the first
pilot Master programs. The tasks undertaken and the results of the analysis have been developed
and applied in a way to reveal the most focused and relevant information regarding how students
who enter these new Master programs need to be trained. Using the Competence Matrix, fit-forpurpose curricula can be designed so that at completion of the new study programs,
postgraduates enter employment with cutting edge professional skills enhanced by EU and
international Good Practice and, personal skills designed to encourage Life Long Learning. The
aspiration is that through these Master programs both El Salvador and Guatemala will become
more competitive and innovative in the fields of Computer Science, Robotics and
Telecommunications.

11

Consequently, the parameters of this analysis also provide information and/or data that can inform
other areas that will affect the success of the new postgraduate programs:


The potential for future internship and employment opportunities for postgraduates from the
new Computer Science, Robotics or Telecommunications study programs



The current state-of-play in PC HEIs regarding human and technological resources that will
offer the new study programs



Benchmarking in industry and PC HEIs



Potential for partnerships between participating HEIs and industry in terms of research
projects



Through quality accreditation of the new Master program, opportunities for regional, as well
as international student and academic exchange programs

2.1 LIMITATIONS OF THE NEEDS ANALYSIS


There are absolutely no expectations that the results of this analysis will determine the
short-term future of the national economies of either El Salvador or Guatemala.



Information and data supplied and analysed is not ‘comparative’ between the two
countries.



Whilst the design and development of the new curricula is supported by EU Good
Practice, this does not necessarily provide the basis from which to guarantee the
acceptance of students from the new study programs into European universities at
postgraduate level. Neither does the information provided here lay the groundwork with
which to guarantee future employment of PC postgraduates in other geo-political regions.



It will be up to individual PC HEIs to take the steps necessary to ensure that the design
and implementation of the new curricula are such that they attract students who aspire to
be postgraduate professionals and/or proceed to doctoral studies in the areas of
Computer Science, Robotics or Telecommunications.



While this Needs Analysis does not specifically address the requirement for
harmonisation between study programs in the PC HEIs involved in this project, some
indicators could be used to assist decision-making regarding the nature of the pilot Master
programs.

2.2 METHODOLOGY
The methodology followed for the information gathering, analysis and reporting for the Needs
Analysis is detailed in Figure 1 below. The process is one that is widely used to gather input in
the form of information and data from respondents who come from different geographical, political,
cultural and socio-economic contexts. This approach has been previously applied by the
University of Alicante in many different contexts in order to formulate meaningful and fit-forpurpose recommendations to guide the design and implementation of higher education study
programs in Projects implemented through diverse lines of funding and in many different geopolitical regions.

12

2.3 TASKS CONDUCTED AND RESULTS OBTAINED
(a) Stakeholder Mapping, Influence and Engagement
It is critical to identify all of the affected actors whenever a new study program is being developed
to ensure the relevance of structure and content of the degree for the local, national, regional and
where applicable the international context. Stakeholders are defined as being everyone that has
an interest in the success or, are impacted by the implementation of a proposal or Project. The
stakeholders that are of primary interest for the MEANING Project are the actors that are more
concerned with Project goals, determining Project success, and; specifying and interpreting the
requirements. Hence maps were developed to reveal the relevant stakeholders both in El
Salvador and Guatemala.
The issues addressed during the mapping exercise are detailed in Annex 1 and are listed below:







Both public and private sector Stakeholders were widely canvassed to ensure that those
that have influence over the design and success of the new Master programs, or, those who
will be the recipients of the benefits of the new study programs would not fall outside of the
mapping. After all, many of these actors and/or target groups will be the future employers
of the postgraduates. In addition, the co-operation of many of these stakeholders is critical
to the success of any professional internship programmes, as well as future opportunities
for collaboration between HEIs and industry partners.
Inclusion of any other actors that will play a role in the future success of the new
postgraduate program e.g. professional bodies, Chambers of Commerce, industrial bodies
and any other relevant organisation
All of the involved PC HEIs
Students who are likely to enrol in the new study programs
NGOs because of their influence or because they fund the direction of higher education in
both El Salvador and Guatemala are also included as having a stake in the Project

Timeline for Stakeholder Mapping and Engagement - the Stakeholder Mapping and
Engagement was conducted over approximately a three-month timeline – Refer Figure 2 below

•Stakeholder
Mapping Exercise
•28/5 - 17/6

Information
gathering,
questionnaires
and focus groups
18/6- 3/8

Analysis and
reporting
23/7-26/8

Figure 2 – Timeline for Stakeholder Mapping and Engagement

The results of these mapping exercises and the influence that individual stakeholders have within
the framework of the MEANING Project appear in Figure 3 and Table 2 for El Salvador and Figure
4 and Table 3 for Guatemala. In the case of El Salvador all of the identified actors or target groups
are considered to be highly influential as well as having a direct impact on the implementation
13

and the long-term success of the Project. Conversely, in Guatemala some actors or target groups
were assessed as having either medium to low influence or direct impact on the implementation
and the long-term success of the Project. This is not surprising as the hierarchy of actors and
target groups is different between the two PCs. The thing to note is the consistency between
industry stakeholders or target groups that are considered to have high influence and others who
will have a direct impact on the overall long-term of the Project.
Figure 3 Stakeholder Map for the MEANING Project for El Salvador (prepared by UES and
UTEC)
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Figure 4 Methodology followed for the Needs Analysis

Desktop Study – legal and
regional, national and
other requirements

Desktop Study, Questionnaires, Focus Groups

Analyse

Synthesise

Stakeholder Mapping &
Influence and Engagement

Future employers from
public/private sector

Postgraduate professional and
personal competences, research
and internship opportunities,
future employment opportunities,
national benchmarking

Design and implement new
Master Programs

Students and NGOs

EU Added Value

Institutions

State-of-play in institutions re human
and technological resources,
research opportunities, institutional
benchmarking

Capacity building for El Salvador and Guatemala
to become innovative and competitive in
Computer Science, Robotics and
Telecommunications
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Table 3. Influence of Stakeholders – El Salvador
Stakeholder
Industry sectors: plastics,
food and drink, furniture,
paper and cardboard,
furniture and
pharmaceuticals

Influence
Positive because of the
continued requirement for
professionals as well as
generating the opportunity
for doctoral students to
take up new teaching
positions

Impact on Project
High impact because of
influence on employment
and research opportunities

Role in Project
Entities that will benefit
directly from professionals
with relevant industry and
personal skills

Asociación Salvadoreña
de Industriales, ASI.

Has direct influence over a
high number of companies
from the national industrial
sector
Positive because of the
number of professionals
represented

Direct impact due to
involvement in the Project

Vital stakeholder because
of the role it takes as the
interface between industry
and academia
Dissemination and support
of potential Master
candidates

Asociaciones
profesionales: ASIMEI,
FESIARA, ASIA, etc.

International bodies:
ERSAMUS+ Program

International organisations
Accreditation
organisations

Government: TSE,
MINSAL, SIGET, CEPA,
CEL, MINED, MINEC
(DICA, DIGESTYC), MOP,
CSJ, etc.
Alcaldías – Councils
(OPAMSS)

Partner universities in El
Salvador

Positive, offers the
financing as well as the
guidance to achieve the
successful implementation
of the Master programs.
Will oversee the
implementation of the
project
Positive because they help
to orient the design of the
Master programs to high
quality assurance
standards. They also offer
prestige and credibility.
Positive because more
postgraduate
professionals and doctoral
students will require new
academic posts
Positive because higher
intakes of Master students
will generate the need for
more academic staff

Possess direct influence
because the more direct
involvement they have in
the Project will translate
into the achievement of
the MEANING goals and
objectives

High because of the
influence on
communication and
motivation of professionals
from various industry
sectors
High impact

Co-financing of project.
Audits and external
evaluations of project
implementation

High impact because
failure to comply with the
requirements of these
stakeholders means a loss
of credibility for the Project

Offer accreditation
standards.

Generate a high impact

Users that benefit directly
from the availability of
specialised professionals

Generate a high impact
because the more
postgraduate
professionals there are in
the field the more human
and other resources will
be required in universities
Direct impact because of
the optimisation of the use
of resources available
from EC funding to assist
the design and
implementation of the
Master programs

Users that benefit directly
from the availability of
specialised professionals

Extend accreditation to
study programs

Owners and co-ordinators
of the Project
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Figure 4 Stakeholder Map for the MEANING Project for Guatemala (prepared by URL and
USAC)

17

Table 4 - Influence of Stakeholders - Guatemala
Stakeholder

Influence

Impact

Role in Project

USAC – Universidad de
San Carlos
INTECAP – Instituto
Técnico de Capacitación y
Productividad
Ministerio de Trabajo y
Previsión Social
Government (executive
and legislative)
Ministerio de Economía

High

High

Consortium partner

High

High

Affected/Opposition

High

Medium

Regulation

High

High

Propitiate conditions

Medium

Medium

Programa Nacional de
Competitividad
PRONACOM
Private universities with a
presence in the fields of
Computer Science,
Robotics and
Telecommunications
Cámara de Industria
Chambers of Commerce
Asociación Guatemalteca
de Exportadores
AGEXPORT
Large companies

High

High

Provider of agreements
and price regulator
Provider of opportunities

High

High

Providers of potential
students

High
High
High

High
High
High

Future employers
Future employers
Future employers and
potential students

High

High

Medium companies

High

High

Small to medium
companies
International organisations

High

High

High

High

CONCYT and members or
associates

Medium

Low

Future employers and
potential students
Future employers and
potential students
Future employers and
potential students
Providers of financial
support and knowledge
Information providers

(b) Desktop Study
A desktop study includes a preliminary investigation and yields background information that is
somewhat different to that which is elicited from the structured interviews, questionnaires and
focus groups. The desktop study provides the relevant information regarding any ministerial/legal
requirements regarding the employability of postgraduate students in the fields of Computer
Science, Robotics and Telecommunications; any requirements imposed for training/practical work
by national and international standards; and, any other governmental impositions that could affect
the design/structure of new curricula and the associated practical work/experience for students of
this new degree program.
The Desktop Study comprised an information gathering exercise and a questionnaire. This
exercise, produced by the PC HEIs, was used to identify all of the relevant legal and other
requirements that affect the design, accreditation and implementation of the new study programs.
In addition, it provided the opportunity for PC HEIs to inform themselves of any regional or
international standards that could impact on the future employability of postgraduates of the new
study Master programs. During the desktop study PC HEIs were also able to engage with those
stakeholders who are potential public sector employers and to provide information about the
Project. In addition, it was an opportunity to extract vital information from which to develop a
professional profile (that includes the desired personal skills) for postgraduates from Computer
Science, Robotics and Telecommunications who might take up public servant positions. Using
the information provided through the Desktop studies undertaken it has been possible to develop
a HE Landscape for both the PCs which follow on below.
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El Salvador – Higher Education Landscape
The higher education landscape in El Salvador is comprised of 24 universities of which one is
public and twenty-three are private (MINED, 2016). Higher education is directed by Article 61 of
the Constitution which gives autonomy to La Universidad de El Salvador (UES) and the rest of
the universities have full autonomy in terms of teaching, administration and financial affairs. The
perception is that universities provide a Social Service, although within the confines of this
Constitutional article general principals apply to each organisation and how it functions as funding
for public HEIs is provided annually from the National Budget. Private universities and technology
institutions are also regulated by law because they provide a social Service and do not pursue
educational activities to gain profit. Overall, HEIs both public and private are deemed to be
democratic in terms of function and are required to provide an adequate level of Superior
Education (Constitución de la República de El Salvador, 1993).
General principles that support the autonomy of public and private institutions are articulated in
la Ley de Educación Superior – (LES) - (Decreto No. 468) 2004, and cover technological
education and university education. Accordingly, La Universidad de El Salvador (UES) as the only
public entity is directed by la Ley Orgánica de El Salvador (1999) in terms of the form and
functioning of the entity. In particular Article 4 of this law gives UES autonomy in terms of teaching
staff, administration and financial affairs. UES has the freedom to determine how it structures
academic units, approve study programmes, research and its social responsibilities except the
accreditation of Master study programmes which are regulated by Article 57 of la Ley de
Educación Superior (2004)” Nevertheless, other curricula, are not necessarily subject to the
approval of the Ministry of Education and therefore can be accredited internally.
The approval of study programmes in the case of Universidad Tecnológica de El Salvador (UTEC)
- private university) is directed by Article 10 of la Ley de Educación Superior (Reglamento General
de la Ley de Educación Superior, 2009). Accreditation is directed through the terms of Article 48,
with the exception of a general review procedure regarding the fulfillment of the Value Units (UV),
the number of subjects and the name of the degree. An Accreditation Commission (Comisión de
Acreditación - CdA) operates within Article 16 Reglamento General de la Ley de Educación
Superior, 2009), guided by Special Regulation of the Commission for the Accreditation of the
Quality of Higher Education, 2008 which supports a self-evaluation process monitored and
evaluated through Peer Review delegated by the CdA. This evaluation process is carried out
every 5 years. UTEC received its accreditation in 2003, and has been submitted to three
consecutive accreditation periods the latest of which is currently in force until 2020.
Statistics from 2016 (MINED) indicate that university enrolments were 168,018 of which: 76,684
(45.64%) were males and 91,334 (54.36%) were female. University education is multidisciplinary: science, art, culture and technology i.e. both scientific and humanitarian study
programmes (Art. 4 LES, 2004). Academics grades are: technician, teacher, technologist,
Bachelor, engineer and architect, Master (postgraduate) Doctor and Specialist (postgraduate)
(Art. 5 LES, 2004). In El Salvador, credits are established with a system of UVs, where 1 UV
equals a minimum of 20 hours (50 minutes/hour) of classes within a cycle of 16 weeks (Art. 6
LES, 2004). Article 7 determines that the coefficient of merit units (CUM) is linked with graduation
requirements which is defined at institutional level.
In the case of Master study programs, Article 12 (LES, 2004) establishes that the study program
is a particular specialization after the degree of Bachelor, Engineer or Architect, in which a specific
capacity is developed for professional performance or for the academic work of research and
teaching. The Ministry of Education, may authorize Master degree study plans to deepen and
expand the knowledge obtained with the degree of Bachelor, Engineer and Architect. In El
Salvador the degree of Master will have a duration of not less than two years, and a minimum
requirement of sixty-four units of value ", which equals 1,380 hours of academic work.
Guatemala – Higher Education Landscape
There are 15 universities in Guatemala of which 14 are private. Higher Education in Guatemala
is directed by la Constitución Política de la República, la Ley de Universidades Privadas y el
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Reglamento Interno del Consejo de la Enseñanza Privada Superior (CEPS). La Ley de
Universidades Privadas establishes the mechanisms for creation and approval of the same. The
CEPS is supported by a legislative mandate to ensure compliance and, therefore, authorize the
creation of new universities. The accreditation of new courses in Guatemalan HEIs is not directed
by either national law or regulations.
According to a study conducted by FHI 360, based on data obtained from (Encovi, 2014),
approximately 215,000 students were enrolled in universities. However, of this number, 146,000
students had not completed their courses and only 65,000 had completed their higher education.
In order to improve student retention numbers, a Guatemalan Quality Assessment and
Accreditation System was created. This effort was led by CEPS, but since 2010 there has not
been any progress in this regard, and this entity does not have the power to guide study program
evaluation and/or accreditation processes. Although there has been an increase in the offer of
postgraduate study programs, this does not imply a greater access to this level of studies for the
poorer sectors of the population because postgraduate programs cost much more than a
bachelor's degree, even in public universities (CINDA, 2016).
Consequently, each university follows internal guidelines for the development and accreditation
of new undergraduate and graduate programs. In the case of Rafael Landívar University (URL) a
private university, Postgraduate Management is dealt with from within the unit attached to the
Academic Vice-Chancellorship to propose and analyze initiatives, as well as to support the
different faculties in the development of each approved postgraduate program in accordance with
the Regulations for Postgraduates.
La Universidad de San Carlos de Guatemala (USAC) – the only public university - has the liberty
formalise and accredit study programs internally. The accreditation process is detailed in
Recopilación de leyes y reglamentos de la Universidad de San Carlos de Guatemala (Editarial
Universitaria Universidad de San Carlos, Guatemala, 2002). With regards to postgraduate
programs the university also has the liberty to develop and accredit such study programs
internally. The accreditation of all new and revised study programs is carried out within the
parameters of Article 24 of la Ley Orgánica de la Universidad de San Carlos de Guatemala, al
Consejo Superior Universitario.
The internal process relating to the Reglamento del Sistema de Estudios de Postgrado (Chapter
3 Article 11 pp. 242-243 Recopilación de leyes y reglamentos de la Universidad de San Carlos
de Guatemala) defines that a postgraduate of a Master of Science program requires a minimum
total of forty- five credits, obtained in a period not less than twelve months of effective work. The
student will also present a thesis which includes a research project of a level congruent with the
degree of teacher and pass the corresponding exam. Also, the student will have published an
article in a prestigious journal.
In the case of students who pursue a Master program in a field of specialisation that includes both
class attendance and work experience Article 12 of Chapter 4 defines these study programs are
to be designed to provide the participating professional the theoretical and practical experience
that allow integral training aimed at the development of skills and attitudes related to professional
practice in a specific field of knowledge. While Article 13 details that the specialties Master
programs must have at least thirty academic credits, at most thirty-five credits earned in a period
not less than three years or according to the requirements established by the Academic Unit and
approved according to the normative of postgraduate studies of each unit academic.

Higher Education Accreditation Bodies - Regional Context
As the PCs have yet to develop National Qualifications Frameworks and formalise national
accreditation agencies, it will be propitious if the 4 PC HEIs consider and agree between
themselves to have the pilot Master programs accredited through either a recognised regional or
international quality accreditation body. This step will ensure the relevance, impact, efficiency,
effectiveness, and sustainability of the MEANING Project. Fortunately, there are two recognised
formal regional accreditation bodies and this would be a logical and relevant first-step prior to
attempting to obtain international accreditation.
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Agencia Centroamericano de Acreditación Postgrado (ACAP) and Asociación Universitaria
Iberoamericana de Postgrado (AUIP). ACAP was created in 2006 through an agreement signed
by 43 universities a number of which are public institutions, private institutions, national science
and technology organisations, science academies and professional associations/bodies. All of
these entities have contributed to the development of the instruments and procedures necessary
to instil public faith in the quality of the postgraduate study programs offered by HEIs in Central
America.
AUIP was established in 1989 works to constantly to provide regional HEIs with the tools and
methodologies necessary with which to undertake a self-evaluation process. International
collaborators work hand-in-hand with regional institutions to ensure the relevance and quality of
postgraduate programs offered. The self-evaluation guide prepared and promoted by AUIP is
revised and updated on a regular basis. Thus far, AUIP has published six editions of La Guía de
Autoevaluación and it is considered to be a relevant point of reference for maintaining and
improving the quality of new postgraduate study programs.

(c) Structured Interview for Public and Private Sector
A Structured Interview (detail provided in Annex 2) was designed for the Industrial Sector to elicit,
amongst other information and data, what types of professional and personal skills future
employers believe that Postgraduate Professional should possess, as well as to identify those
enterprises that are leaders in their particular fields and are willing to offer internships and engage
in joint research projects (Annex 2)
El Salvador Public Sector Results
Surveys were sent to different offices of the Ministry of Economy and Ministry of Education of El
Salvador. In total, 10 public sector surveys were obtained; however, in some cases it was not
possible to identify the organization that completed the questionnaire. Nevertheless 90% of
respondents indicated that they came from the technological area of computing and
telecommunications.
Those who responded to the survey indicated that the postgraduate professionals should be
trained with a process orientation (70%). At the same time, 50% of the respondents rated the
knowledge of the professionals as "current" in their field of operation, while 40% judged their
knowledge to be "innovative", which illustrates the perception that the public sector has of
professionals in these areas. However, there is a need to create academic programs that increase
the competitiveness of postgraduate professionals. Both the professional and personal skills
identified as being most relevant to these future employers are detailed in Table (5) below:
Table 5 Professional skills and Personal skills identified from structured interviews with
Public Sector stakeholders – El Salvador

PROFESSIONAL SKILLS
Develop software applications
Pseudo code and algorithm experience
Profound knowledge of automation
Knowledge of virtual platforms
Simulation of problems with technological
tools
Open source reading skills

PERSONAL SKILLS
Work in a team
Creative
Innovative
Working knowledge of English
Initiative
Entrepreneurship
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Guatemala – Public Sector Results
Most of the public sector respondents came from organizations that had at least 250 employees
or collaborators i.e., the size of large companies. The opportunity to develop and undertake faceto-face interviews for the different representatives of the institutions from the Public Sector
provided opportunities for meaningful dialogue regarding the design and implementation of the
new study programs, as well as future employment opportunities for postgraduate professionals.
During these interviews it became clearly apparent that innovative electronic management
processes are urgently required in the Public Sector. Currently, there are many processes that
are managed manually in one form or other. This situation is directly related to the lack of qualified
personnel who can propose and develop technological projects that will produce effective
changes in the processes and services of the various government departments and entities.
At another level, during these interviews with personnel and representatives from the Executive
Branch of the national government, the Ministry of Economy, the Ministry of Employment and
Social Security and the Ministry of Public Affairs it was possible to focus the discussion on
government policies that are to be implemented in order to introduce socio-economic changes.
However, all of this change is directly related to the availability of qualified postgraduate
professionals who can develop the electronic and other management systems that provide the
necessary control over objectives, results and/or digital products with which to realize these
intended socio-economic changes.
The professional and personal skills identified as being required public sector employees are
identified in Table 6 below, however, in terms of applying the skills identified as being
‘professional’ there has been some blurring of the lines with personal skills which impede the
development of a really clear picture of what exactly is desired of postgraduate professionals in
terms of their field specific skills.
Table 6 Professional Skills and Personal Skills identified from structured interviews with
Public Sector stakeholders - Guatemala
PROFESSIONAL SKILLS
Innovation
Negotiation
Empathy
Leadership
Ability to manage
Be able to relate to local communities

PERSONAL SKILLS
Team work
Communication
Self-reflection
Initiative
Entrepreneurship

Graduate professionals are currently recruited through advertised employment opportunities,
although internal staff, who will have priority when applying for a position in the institution, are
also informed. However, a majority of respondents emphasized that there are very few job
opportunities that require postgraduate professionals. These employment opportunities are more
likely to arise at the level of Management positions or in the Vice Ministries. In terms of the
orientation of the new study program there is unilateral agreement that it needs to be towards
processes rather than products.
The respondents indicated a keen interest in collaborating with research projects with other
institutions through the establishment of links with the academia. They are interested in
developing relationships and to be involved in research that is directly related to the improvements
in standards of living for local populations. The Public Ministry mentioned that they are a point of
reference for Central America because of the systems they have for the investigation and analysis
of cases, so they are also interested in having projects across the region.
In addition, all the institutions indicated that they are very interested in receiving students to
undertake internships in their facilities, it would help them to determine what is obsolete and what
needs to be improved. Each institution that responded indicated that on average there are 10
places for internships in each Ministry. They considered that a duration of a 6-month internship
would be ideal to achieve tangible results. In terms of the focus of the internships, it would be in
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the areas of Technologies and Systems. For example, the Public Ministry mentioned that they
are very interested in having experts in the area of Robotics, so that they will be able to generate
remote attention solutions and lower the dependence on human resources. The new field of
Artificial Intelligence also generated high interest.
El Salvador – Public and Private Sector Structured Interviews
A total of 10 public sector and 49 private sector stakeholders responded to the structured interview
of which the highest profiles were Computer Science and Telecommunications both 35.5% and
Computer Science and Robotics 10.2%, and those dedicated solely to Robotics 5.1%. However,
40% were engaged in activities that are unrelated to the new Master study program. In terms of
postgraduate recruitment 54% relied on employment advertisement, followed by agreements with
universities and technical institutions 20%, and management consultant recruitment 18.6%. In
terms of postgraduate employment only 27% of total labour force held either postgraduate or
doctoral studies of which 63% expressed difficulties with attracting employees with this
professional profile because of the lack of qualified candidates.
Candidates wishing to enter a postgraduate study program in the fields of Computer Science,
Robotics and Telecommunications should be able to work in a team, be innovative and
entrepreneurial, know how to programme and use software, have knowledge and understanding
of Automation, Boolean Logic Mathematics, Programming and use of Software and the
development of research projects. At least 80% of respondents indicate that the orientation of
training needs to be towards processes.
The most highly desired postgraduate student profile should include training in Administrative
skills as well as having the ability to plan, be creative and innovative, as well as communication
and teamwork skills (35% in the frequency of responses), while knowledge in specialized software
and simulation software, had a frequency of 21.7%. Automation was also given importance (with
15%) given the technology boom that is currently emerging in El Salvador, while programming,
numerical and mathematical analysis, as well as other areas of ICT, registered a frequency of
18.3%. Robotics, on the other hand, as well as pneumatics and mechanical abilities only
registered a frequency of 10%. Sixty percent of respondents indicated that the knowledge of the
current postgraduate workforce was ‘current’ with 25% indicating they considered it to be
innovative. In terms of the desired professional and personal skills the responses are indicated in
Table 7 below
Only 64% of respondents indicated that were disposed to offer internships with 30% of
respondents being undecided. However, the overall offer was for 2 – 3 internships over 6 months
with the majority offering work experience in the areas of ICTS and Electronics, Automation and
production processes.
In terms of Benchmarking at the national level 64% indicated that they had never registered a
patent or copyright, 15% between the last 10 years and 17% during the last 5 years. One hundred
percent of respondents indicated an interest in participating in collaborative research projects with
47.5% displaying interest in virtual projects and 50.8% displaying interest in geographically based
research projects.
Table 7 El Salvador Private Sector response to desired postgraduate professionals and
personal skills
PROFESSIONAL SKILLS
Strategic and administrative
Specialised knowledge of hardware and
software
Automation
Programming and numerical analysis
Development of data bases and networks
Electricity and pneumatics
Robotics

PERSONAL SKILLS
Proficiency in English
Teamwork
Innovation
Self-directed learning
Entrepreneurship
Life Long Learning
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Guatemala – Public and Private Sector Structured Interviews
Ninety-nine public and private sector surveys were carried out using the structured interview
developed for the objective. The surveys were conducted virtually, through the academic /
industry linkage workshop and during face to face interviews. Nineteen respondents were from
the Public Sector and 78 from the private sector of which the fields of operation were 42% from
Computer Science, 39% in the field of Telecommunications and only 13% from the field of
Robotics. However, while 41% operated in fields of specialization that are unrelated to the
MEANING Master Program, they deploy information technology.
In terms of recruitment 47% of respondents use more than one means to hire personnel in their
companies. The two most popular methods for recruitment are: Published advertisements
(mentioned by 51% of respondents) and Human Resources Consultants (mentioned by 48% of
respondents). Other means of recruitment come in the form of internal opportunities, referrals,
agreements with technical institutions. Sixty percent of respondents from both the public and
private sectors indicated that it is problematic to hire staff with the knowledge that is relevant to
the needs of the company. Another problem is the lack of qualified candidates and candidates
with the necessary personal skills.
Respondents identified that students wishing to enter a postgraduate program in the fields of
either Computer Science, Robotics or Telecommunications should possess sufficient knowledge
in the areas of science and technology 22%, Administrative skills 16%, be innovative 12%, have
some work experience 11% as well as being visionary 6% and proactive 5%.
The desired types of postgraduate professional and personal skills as identified by the majority of
the respondents are indicated in Table 8 below.
Table 8 Guatemala Private Sector response to desired postgraduate professional and
personal skills
PROFESSIONAL SKILLS
Programming
Computer networks and micro-processors
General
knowledge
of
Applied
Telecommunication technologies
Design and development of software
Develop web platforms
Wireless and wireline
Project management
Autocad

PERSONAL SKILLS
Innovation
Communication
Teamwork
Self-reflection
Entrepreneurship
Emotional intelligence
Leadership
Discipline

In addition, some work experience, being able to apply reason and logic, as well as technical and
administrative experience were also considered to be highly desirable. Seventy-six percent of
respondents indicated that postgraduate professionals in the three fields of specialisation needed
to be process rather than product oriented. Fifty percent of respondents indicated that
postgraduate employees in their workforce had knowledge that was current while only 17%
indicated that it was innovative.
In terms of Benchmarking at the national level only 4 respondents had registered patents or
copyrights during the last 10 years with 15 having registered patents or copyrights during the last
5 years. In terms of collaborative research projects 39% of respondents indicated that they were
interested in projects of a virtual nature and 35% indicated they were interested in participating in
locally based projects with 10% indicating their interest in other types of geographically based
collaborative research projects.
Thirty-nine respondents indicated that they were disposed to offer internships, 18 were undecided
and the remainder declined to offer internships. The majority of respondents indicated that these
potential internships would have a duration of six months. A small number indicated that these
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internships could stretch out to either 12 months or slip back to 3 months. The majority of these
internships would be offered in the areas of operational processes and technology.
(d) Questionnaires for Institutional Capacity and Benchmarking
An online questionnaire (detail provided in Annex 3) was applied in PC HEIs. The questionnaire
was designed to elicit information about the current state-of-play with Human Resources;
adequate access to equipment and laboratories for practical training and to identify those
institutions that are leaders – benchmarking - in the fields of Computer Science, Robotics and
Telecommunications.

El Salvador
The surveys were directed to the schools and directorates of the Faculties of Engineering and
Informatics both at UTEC and UES. It was also sent to other universities to enrich the
benchmarking but there were no responses. In total, 79 questionnaires were answered.
Personnel from UTEC answered 81% of the surveys, while personnel from UES represented a
total of 17.7% respondents. A questionnaire was completed by the Central American University
José Simeón Cañas.

Human resources and professional development
The majority of respondents (49%) were from IT with minor representation from Industrial
Engineering and Industrial Processes. Sixty-two percent of the respondents were from teaching
staff of which 77% had more than 10 years of employment in academia. Thirty-two percent had
less than 10 years teaching experience. More than 80% percent of respondents indicated that
they had training in curriculum development and within this group 90% indicated that they were
interested in further training in this area. Of the respondents from both teaching and research staff
59.5% indicated their need for further training in new curriculum design and teaching
methodologies.
Of the total number of respondents, 29.1% said they had dedicated themselves to research and
development (R & D) during the last 5 years, 27.8% said they had between 5 to 10 years R & D
experience, while 19.2% said they had no R & D experience. Of this group 72% responded that
participate in external conferences and seminars. At least 87.3% of the total of respondents
declare that they have not published in international scientific journals. While 7.6% said they have
this type of publication and another 5.1% said they have publications in process.

Laboratories and Technology related resources
Within this group 64.6% of teachers and researchers state that there is a high need to obtain
information related to new technologies while 25.3% of respondents classified it as an urgent
need. On the other hand, 10.1% said that there is a minimum need for training in these
technologies. 64.6% of teachers and researchers say that there is a high need for research
infrastructure. While another 22.8% classified it as an urgent need. On the other hand, 11.4%
said that there is a minimum need in this respect.
Relationships with industry
In terms of the type of relationships maintained with industry the greatest number of respondents
indicated that this took the form of internships, training and research projects. At least 67.5% of
teachers and researchers state that their institutions have more than 10 years of experience
collaborating in one form or another with the private sector.
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Benchmarking
The offer of undergraduate and postgraduate courses in engineering is so disperse between
UTEC and UES that it is difficult to identify areas of specialisation. This situation can perhaps be
explained by the fact that 91.1% of teachers and researchers state that their university has
research institutes. In terms of funding for research projects 68.4% of teachers and researchers
state that their university has funds for research projects in their field of specialization. However,
in terms of the main sources of scholarships offered the responses were so disperse that it is
difficult to locate a clear indicator in this area.
Of the 27 respondents who answered that their institution has agreements with other
organizations, 6.3% said they had at least one agreement with other organizations. On average,
there are 5 agreements per institution and knowledge regarding how to attract funding was almost
inexistent. In terms of collaboration with either public or private sectors 77.2% of respondents
answered that they collaborate proportionately with each sector while 48.1% responded that there
is very little funding available with which to develop postgraduate research projects. In terms of
research projects between institutions 48.1% stated that it is of a virtual form and that
geographically based research projects is mostly with industry.
Fifty-nine and a half percent of respondents that their laboratory funding comes from within each
institution and it is therefore not surprising that only 15.3% of respondents had registered a patent
or copyright for new technology during the last 5 to 10 years.

Guatemala
A total of 118 respondents constitute the sample from Guatemalan HEI based on the
Questionnaire for Institutions (refer Annex 3) regarding the need for new technologies that can
make the industrial area more productive, and how these can have an impact on knowledge and
professional development. The largest number of respondents who participated in the survey are
42% from the USAC, 36% from URL, 19% from Mariano Gálvez University and 7 % from other
HEIs that are not participating in the MEANING Project.
Human resources and professional development
From the sample, the highest percent of respondents are from the area of Computing 31%, with
30% from the field of Telecommunications 30% and 9% work directly in some form with industry
and the remainder from various disciplines. Most of the respondents – some 82%- are from the
field of education, planning and management 13%, which indicates that most respondents deal
with industry in some form or other. The majority of respondents had been working in academia
for more than 10 years while 35% had been employed in academia for less than 5 years.
Seventy-nine percent of respondents have experience in curriculum development related to
superior education training for the engineering sector. Thirty-nine percent of respondents
indicated that curricula in the area of Industrial Engineering should be updated, citing that the title
of Industrial Engineering bears very little relationship to the nature of the new Master program.
There is uncertainty that because of the title there will be little interest from potential students.
While only 8% of respondents have published their research in an international scientific journal
or are in the publication process and 92% have not published at all.

Laboratories and Technology related resources
Seventy-two percent of respondents indicated that it is necessary to offer university courses which
incorporate new and cutting-edge technologies in order to meet the needs of a changing market
and to bring improvements to the industrial sector. In terms of the requirement for new and up to
date research infrastructure most respondents – sixty-seven percent – believe the need is high,
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14% believe it to be urgent and 1% of respondents expressed that it is not necessary to update
existing research infrastructure.
Forty-seven percent of respondents believe that both the public and private sectors urgently need
to sponsor research projects, 25% percent of respondents believe it to be important. Overall, the
problem is that currently there is very little funding dedicated for research and development of
new technologies in the Guatemalan market.
Thirty-five percent of respondents indicated a lack of relationships with private companies which
highlights the fact that there is little involvement between HEIs and industry at present in terms of
collaborative projects.
Relationships with industry
Forty-nine percent of the respondents have experience working with the private sector for more
than 10 years of experience followed by 23% who have worked with private sector from between
5 to 10 years. Sixty-five respondents indicated that their university has research institutes followed
by 21% who say they are not sure and 14% who do not know if their university has these facilities.
In terms of financial support for scholarships and research projects, a total of 58% did not know
or did not answer regarding the sources of student scholarship programs. Meanwhile, 26% of
respondents indicated that their institution has funds to carry out research, while 44% say that
their institution does not have access to funding for research and 29% were unsure.
Most respondents agree that collaboration with different industrial sectors is essential to carry out
research that benefits different sectors of the population, while 22% of respondents refrained from
answering this question.
Twenty-three percent of the respondents indicated that there is a lack of availability of financing
from the private sector for research projects developed at graduate level, while 10% indicate they
do not know and 66% refrained from answering the question. Similarly, with the previous
question, 9% of respondents indicated that there is little or no availability of financing from the
public sector for research projects developed at graduate level, while 3% do not know and 87%
refrained from doing so. answer the question.

Thirty-nine percent of respondents obtained funding for laboratories from the private sector, while
21% did so from the public sector, 8% used their own funds, 13% refrained from responding, 4%
said they did not have access to funding. The remaining 15% use a combination of their own
funds, and funds obtained from both the private and public sectors.

Benchmarking
Eighty-six percent of respondents refrained from indicating whether or not they had registered
patents or copyrights for new technology, while 13% mentioned that no patents or copyrights had
been registered in their organization and only 1% responded that a patent or copyright was
registered by their organization less than 5 years ago.
Most of the respondents indicated that the institution to which they belong has some kind of
collaboration with other institutions of higher education, 29% indicated that it was via virtual
collaboration, followed by 23% who indicated that it was via geographic collaboration and 18%
indicated that it was via a combination of both, while 20% indicate that their organization does not
collaborate with other HEIs and 9% refrained from answering the question.
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(e) Focus Groups for Students
The overall aim of the Focus Groups for Students (detail provided in Annex 4) was to elicit
responses to the following questions in order to reinforce or augment the results obtained from
the Desktop Study, Structured Interview and the Focus Groups for NGOs:
1. If the aim is to help students in these three fields to enter the labour market what types of
professional skills should postgraduate students need to develop?
2. If the aim is to help students enter the labour market in all of these three fields what types of
personal skills should postgraduate students need to develop?

El Salvador Focus Group Students
UTEC – 3 groups of students
Apart from being asked to consider responses to the questions detailed above, the first group of
11 students noted that currently there are no Master programs offered in their fields of interests,
only in the area of administrative studies as they apply to Industrial Engineering. The second and
third groups both consisted of 8 students each who were asked to consider the questions detailed
above.
UES – 2 groups of students
A total of 20 students and graduates from engineering careers: Mechanics, Industrial, Computer
Systems and Electronics participated in the Focus Groups conducted by UES.
The lists of professional skills that these students would like to see developed within the
framework of the new Master program is exhaustive. Accordingly, the most frequently recorded
responses, as they have been synthesised to coincide with three fields of study to be offered in
the new Master programs, appear in Table 8 below:
Table 9 – El Salvador Results of Student Focus Groups
Knowledge
Domain
Data Bases
Programming
Networks WAN,
LAN, LINUX,
wireline, wireless
and Windows
Electronics
Cloud computing
Domain server
processes
Data and
information
security
Hardware and
software
Web design

Technology
x
x
x

Computer
Science
x
x
x

x

Robotics

Telecommunications

x
x
x

x

x

x
x
x

x

x

x
x

In terms of personal skills responses fit within the grouping established by the European
Commission for Life Long Competences (revised January 2018) into the following categories:
-

Communication
Digital Literacy
Cultural awareness and expression
Civic
Entrepreneurship
Personal, social and learning
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Students from all groups were also asked to consider what universities could do to improve
teaching and facilities required by postgraduate students of technologies? The responses appear
in Table 10 below:
Table 10 Student input to improve teaching and research at postgraduate level in
the technological fields in El Salvadorian HEIs















Agreements with companies in the productive sector so that students
can gain work experience.
Teachers that are committed to teaching and who are experts in their
fields of specialisation
Add more specialised and optional subjects.
The University must be more demanding with the students'
evaluations and only those who complete and pass an academic year
can go to the next level
Develop aptitude tests for students
Teaching methods more oriented to the professional field and less
theory
More emphasis on the development of principles and values –
personal skills
Create specialized laboratories (Web development, database, others)
More involvement in the area of automation (Robotics), create new
subjects
Virtual classrooms
Encourage students to research in areas that involve technological
innovation.
More adjunct professional teachers
Offer more scholarships
Introduce a tutor system

Guatemala – 3 Groups of Students
Overall there was the opportunity to conduct 3 separate Focus Groups with students from
Guatemalan HEIs. The first group was comprised of 31 students from Year 4 of a Bachelor of
Industrial Engineering. The second group was comprised of 27 students and graduates of a
Master of Industrial Management. The third group was comprised of 17 students and graduates
from a Master of Information, Communications and Telecommunications. The range and
variation of responses was disperse making it difficult to manage the information elicited during
the Focus Groups. Generally speaking, the frequency of responses regarding professional and
personal skills tended to coincide with the information provided in Table 9 above.

f) Questionnaire for Professional Postgraduate Students
In addition, the Guatemalan HEIs were able to gain input from current professional postgraduate
students A total of 68 students from the different fields of study from the Faculty of Engineering
were surveyed (details of survey provided in Annex 5). Most of them are between 21 and 25 years
old and males outnumbered by 7 to 3. Fifty-five percent of the students surveyed indicated that
they are currently working, and of this group, 9 out of 10 work in a position related to their career.
The students work in different areas: 21% in the IT area, 15% in the food industry, 12% in finance
and the rest in construction, laboratories, production, telecommunications, industrial equipment,
marketing, etc.
When specifically consulted about the expectations that students have of a Masters in Industrial
Engineering, almost all associated this type of study program to be associated with issues of
administration, processes, finance, marketing, production, logistics; and that it will provide them
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with the tools to move up to a managerial position. Only 7% of students believe that a new
graduate program will not prepare students to enter the labor market in the fields of computer
science, robotics and telecommunications. The rest was divided between positive and neutral
opinions which is probably related to the fact that at the time of the interviews/questionnaires most
students were not knowledgeable about the nature of the new Master program.
The personal skills they would be interested in developing in a graduate program are leadership,
critical thinking, innovation, and decision-making skills. Among the professional skills mentioned
were business administration, use of new technologies and human resource management.
Regarding the mode of study, 34% answered that they would prefer face-to-face teaching, 57%
would prefer blended programs and only 9% showed interest in studies in a virtual classroom.
Those who chose the face-to-face modality indicated that it allows them to learn in a better way,
to practice in laboratories and to interact with colleagues to expand a network of contacts and
grow personally, as well as to facilitate the understanding of complex issues and to be able to
resolve doubts. They also indicated that face-to-face teaching encourages students to complete
the entire program because it encourages a greater sense commitment.

g) Focus Groups for NGOs
The aim of these Focus Groups (details provided in Annex 6) was two-fold. The first was to
explain the nature of the MEANING Project and the second was to engage with these nongovernmental stakeholders who have a role to play in the direction of HE in both PCs. Apart
from providing input into the following questions:
1. In your opinion are engineering students from El Salvador/Guatemala well prepared to
enter the work force?
2. In your opinion, are undergraduate engineering students from El Salvador/Guatemala
well prepared to enter postgraduate studies in these fields?
3. What kind of professional skills should postgraduate students in the areas of Computer
Science, Robotics and Telecommunications have to make El Salvador/Guatemala more
competitive in these fields?
4. What kind of personal skills should postgraduate students in the areas of Computer
Science, Robotics and Telecommunications have to make El Salvador/Guatemala more
competitive in these fields?
they were also asked to deliberate over what action the universities offering these new
postgraduate degrees could take to ensure that El Salvador/Guatemala become more
competitive in these fields?

El Salvador
In the case of El Salvador, NGOs tend to manage cooperation projects that are financed by
international organizations. Therefore, it is highly unlikely that an NGO would contribute financial
resources to the proposed Master study programs. However, the opinion of Salvadoran NGOs
has been considered in order to broaden the responses from public and private institutions. In
this sense, the questions were put according to the prescribed methodology for Focus Groups.
The NGOs invited to participate were:
EDUCO, Organization with 25 years of experience and in defense of education and
children's rights.
RTI-USAID Program, Organization that develops the Program for Higher Education in El
Salvador.
Catholic Relief Services, Carry out integrated development projects.
CNMPL, Cleaner Production National Center (although it is not an NGO this entity
develops projects to increase the efficiency in the use of resources for industry).
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When questioned whether undergraduate students were prepared to enter a Master program,
there was general agreement that students receive adequate academic training, however,
universities are currently graduating employees and not entrepreneurs. Also, that it is necessary
to motivate graduates so that they can opt for postgraduate programs in technological areas, such
as the case of the Master's Degree in Industrial Engineering.
Regarding the preparedness of engineering students from El Salvador to enter the labor market,
the responses were that there exists a problem with the balance between theory and practice
coupled with a lack of work experience. Hence, graduates are not that well prepared to enter the
labor market. In fact, universities should offer courses that included blended learning in order to
achieve the required integration between practice and the acquisition of knowledge in the
classroom.
In order to increase competitiveness of postgraduate courses offered in the 3 fields associated
with this Project there needs to be greater access to cooperation, financing and credit available
for students so that they can enter these study programs. There needs to be more integration
between theory and practice, and that these new programs should allow students to develop the
skills in order to be competitive and innovative. A factor that was mentioned as being very
important is that there must be adequate laboratory facilities, as well as academic staff who are
at the forefront of teaching in these programs. These programs should have strong links to
industry requirements, so that at the same time they can be solving real-world problems.
Research was mentioned as being the main axis in the development of the relationship between
industry and academia. The representatives of the NGOs appreciated the opportunity to
participate in a national consultation for the creation of an academic program and it was seen as
an innovative gesture and approach to the academy. This was a ‘first’ for them.

Guatemala
In the case of Guatemala, a Focus Group was conducted with the FHI 360 institution that carries
out different programs related to education which are financed by USAID. During the interview, it
was indicated that according to the studies carried out, undergraduate students are not well
prepared academically to do enter a Master program in the specialties of Robotics,
Telecommunications or Computer Science. There is no relationship between academia and
industry, consequently graduate professional skills are still very basic and most areas of
specialization are at a technical level.
However, the USAID office in El Salvador, which has developed the Higher Education for
Economic Growth project since 2014, expressed a totally different opinion. Studies indicate that
the students of Engineering in El Salvador, are well prepared academically to enter a Master
program in the area of technologies. It needs to be noted that the success of the El Salvadorian
project is based on alliances between industry and HEIs, to develop educational programs and
research, according to the needs of companies as well as to improve the skills of teachers, who
in turn now form the professionals that contribute to the growth of the industry, stimulating the
economy and social development.
The model used was that of industry-academy clusters, and each included the participation of the
private sector, an anchor university, associated HEIs and the Government. A tangible result of
this project has been the updating and creation of 31 study programs that respond to the needs
of the productive sector. Hence graduates receive training in the most relevant subjects for the
productive sectors in the different specializations which helps to generate a true social
development model which in turn stimulates the national economy.
The USAID project in El Salvador has two objectives:
- Alignment, among the university population, the university model and the needs of industry.
-Skills model: skills are acquired according to the needs of industry.
Currently, in El Salvador the USAID project has had a positive impact, and is formed of a cluster
of universities - UTEC and UES - precisely, so from the experience they have had, it would
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undoubtedly be important to share good practices with Guatemalan universities and to identify
possibilities for the USAID office in Guatemala in order to define a similar proposal with CACIF,
so that a complete picture is available of the needs of the industry in the proposed study areas.
Regarding the measures that could be taken by the universities that offer these new graduate
degrees to ensure that El Salvador and Guatemala are more competitive in these fields, the
support and approval of the productive sectors of both countries needs to be gained, otherwise
academia will continue teach what it considers to be appropriate, but that does not respond to the
needs of each country. On the other hand, it was mentioned that the offer of distance courses
should be expanded through the networks where the new Master will be offered.
3. European Union ADDED VALUE
The PC HEIs were able to take advantage of Good Practice in the fields of Computer Science,
Robotics and Telecommunications during a number of study visits organised at the EU partner
institutions. In addition, EU partners have provided capacity building, knowledge transfer and
information sharing in terms of the development of this Needs Analysis, blended learning via the
MOODLE Platform, Curriculum Development and Teacher Training, particularly for Learning
Outcomes, Active Learning and other new teaching methodologies, as well as the management
and Quality Assurance aspects of the Project.
During the implementation of the MEANING Project the PC HEIs will also be able to take
advantage of regular interaction with the EU partner institutions in order to assist their decisionmaking regarding the accreditation of the new study programs for quality in education,
benchmarking for international advances in the fields Computer Science, Robotics and
Telecommunications.

4. SYNTHESIS OF RESULTS
‘To synthesize’ is to combine two or more elements to form a new whole which is exactly what is
required in terms of the training Postgraduate Professionals who can bring innovation to the areas
of Industrial Engineering such as Computer Science, Robotics and Telecommunications in order
for the PCs to become competitive in the CAC region. In the context of this Needs Analysis the
synthesis is between the parts that contribute to the emergence of a ‘new’ whole. The parts take
the form of the various types of results obtained from the stakeholders that will be influential to
the success of the MEANING Project. These results indicate that there is indeed a need for the
new Master program in both of the PCs however, there are still many challenges to be addressed
primarily by the PC HEIs in order for the new Master program to be sustainable over the longterm.
One of the major constraints is at the time of writing there appears to be very little understanding
on the part industry in either of the PCs of the role that Postgraduate Professionals can play in
developing the technology sector. In fact, in Guatemala the term Industrial Engineering, is
understood to mean that professionals working in this area of engineering have training in
administrative functions rather than that of professional engineers. This situation could severely
limit the ability of the Guatemalan HEIs to attract students to the new study programs.
Equally, it is clearly obvious from the analysis of results of the institutional online questionnaire
and student Focus Groups that there is an urgent requirement for teaching staff that hold PhDs.
This lack of adequately trained teaching staff implies that the new Master program is well justified
for students who want to pursue doctoral studies in Computer Science, Robotics and
Telecommunications. In order to solve the previously mentioned pressing issues, and in line with
the Project Work Plan, the first area that needs to be addressed is the development of curricula
that supports training of postgraduate students that is relevant to both the current requirements
of both industry and academia i.e. theoretical and practical training.
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4.1 Competence Matrix derived with input from Structured Interviews and Focus Group
results
In order to establish a point of reference for development of the Competence Matrix and the
subsequent Curriculum Design and Definition and the subsequent study programs, the following
methodology has been adopted in terms of standardisation of definitions and applications of
Professional Skills and Personal Skills in order to generate a ‘general Competence Matrix’ for
both El Salvador and Guatemala. (Using this general Competence Matrix, the PC HEIs have
developed a far more detailed and relevant Competence Matrix (details provided in Annex 7).
Professional Skills (Tables 11 and 12 below) are identified as being those skills identified by the
MEANING stakeholders that postgraduate should acquire in order to enter the labour market or
proceed to doctoral studies. These skills include, but are not limited to, literacy and the STEM
competences: mathematical competence and competences in science, engineering and
technology considered to be relevant to professional postgraduates. It was agreed between the
leaders of WP1 and WP3 that in order to keep the methodology for the development of the
Competence Matrix, the Curriculum Design and the Curriculum Definition simple and context
relevant instead of applying the Dublin Descriptors (adopted in 2005 as the Qualifications
Framework for the EHEA) that the Revised Bloom’s Taxonomy (2001) would guide the
development of the Competence Matrix. This change in the approach adopted at EHEA level is
based on the fact that at the moment the PCs have not yet developed National Qualifications
Frameworks. Also, the use of the revised taxonomy is more relevant in terms of developing and
writing Learning Outcomes.
The Personal Skills Competence Matrix (Table 13 below) has been adapted from the European
Commission Life Long Learning Competences (revised January, 2018) with relevance to the PC
HEI context and include Communication, Digital Literacy, Cultural Awareness and Expression,
Civic, Entrepreneurship and Personal, Social and life-long learning skills where:


Communication includes proficiency in own language and proficiency in another/other
languages



Digital literacy that includes media literacy and critical thinking, especially in relation to the
usage of social media.



Cultural awareness and expression include the range of contemporary forms of cultural
expression as well as understanding, developing and expressing ideas and one’s place or
role in society – in other words, a fundamental part of being able to view and shape the world
with a sense of identity that is constructed in relation to others. Positive and open-minded
attitudes towards other cultures and cultural differences are highlighted



Civic includes the role of citizenship, democratic values and human rights in today's
increasingly connected global societies. Understanding of the need to support sustainable
societies, economies and ecosystems, as well as practice sustainable lifestyles is a key
element of this competence. The empowerment of individuals to act as responsible, active
citizens able to contribute to peaceful, tolerant, inclusive and secure societies.



Entrepreneurship apart from the readily recognised skills this grouping has been extended to
include creativity and the ability to plan and manage processes.



Personal, social and life-long learning skills include critical thinking, teamwork, intercultural
skills and problem solving (EC Life Long Learning Competences, revised January, 2018)

These skills are considered to be generic to both PCs and to the design of any new Master
program within the framework of the MEANING Project.
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x
x

x
x

x
x

x

x

x
x

x
x

x
x

x
x

x
x

Electronics and
pneumatics

x

x

x

x

x

x

Networks
Cloud Computing
Domain Server
Processes

x
x
x

x
x
x

x
x
x

x
x
x

x
x
x

x
x
x

Create

x
x

Evaluate

Apply

x

Analyse

Understand

Knowledge Domain

Remember

EL Salvador

Body of Knowledge

Computer Science
Programming
Hardware and
Software
Virtual Platforms
Data and
Information Security
Robotics

Telecommunications

Common to all above
Logic Mathematics
Pseudo code
Automation
Electronics

Table 12 - COMPETENCE MATRIX GENERATED FROM RESULTS OF STRUCTURED INTERVIEWS AND FOCUS GROUPS
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Create

Evaluate

Analyse

Apply

Understand

Knowledge Domain

Remember

Body of Knowledge

Computer Science
Programming
Web Platforms

x
x

x
x

x
x

x
x

x
x

Guatemala

Robotics

Telecommunications

Electronics

x

x

x

x

x

x

Networks
Micro processors
Applied technologies

x
x
x

x
x
x

x
x
x

x
x
x

x

x
x

Logic Mathematics
Automation
AutoCad

x
x
x

x
x
x

x
x
x

x
x
x

x
x
x

Common to all of the
above
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Table 13 - PERSONAL SKILLS - ADAPTED FROM EUROPEAN COMMISSION LIFE LONG LEARNING COMPETENCES

Digital Literacy

Communication

Digital literacy

Proficiency in own language

Critical thinking

Proficiency in other
languages

Cultural Awareness and
Expression
Participation in cultural and/or
educational exchange
Positive attitude

Civic

Entrepreneurship

Sustainability thinking

Innovative

Personal, Social and
Learning
Self-reflection

Empowerment of others

Project Management

Self-directed learning

Open mindedness

Inclusiveness
Secure societies

Management of personnel
Research oriented

Responsible
Team work
Leadership
Critical thinking
Inter-cultural skills
Problem-solving

These Personal Skills are indicative, as the list of recommendations gathered from the respondents from both PCs is exhaustive. The idea will be to ensure
that these groupings of Personal Skills are embedded in the new curricula.
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However, the challenges mentioned above cannot be overcome unless action is taken to seek
support from the relevant governmental bodies and HEI management in the areas identified from
the results of the input from the various stakeholders as outlined below.


The potential for future internship and employment opportunities for
postgraduates from the new Computer Science, Robotics or Telecommunications
study programs

In El Salvador 50% of the respondents rated the knowledge of the professionals as "current" in
their field of operation, while 40% judged their knowledge to be "innovative" and that there is a
need to create academic programs that increase the competitiveness of postgraduate
professionals. However, one real challenge that the El Salvadorian HEIs will need to find the way
to overcome is to shift the perception that the most highly desired postgraduate student profile
should include training in Administrative skills to one of professional and doctoral postgraduates
trained to advance the country in the areas of Computer Science, Robotics and
Telecommunications.
Another area that will need to be addressed is that of the potential for students of the new study
programs to gain industry experience or undertake case studies in the industrial sector in order
produce the research projects from which they will write their theses. It seems that while 64% of
respondents indicated that were disposed to offer internships at least 30% of respondents
remained undecided about the ability to offer practical internships. Another area for concern is
the overall offer was for only 2 – 3 internships over 6-month period.
In Guatemala, and as previously mentioned, there is the perception amongst potential employers
and graduates from the new Master program that Industrial Engineering equates with
Administrative Duties. In fact, 39% of academic and research staff indicated that curricula in the
area of Industrial Engineering should be updated, citing that the title of Industrial Engineering
bears very little relationship to the nature of the new Master program and there is uncertainty that
because of the title there will be little interest from potential students. Yet, on another and more
positive level, representatives from the various Ministries indicated that new policies that are to
be implemented in order to introduce socio-economic changes are dependent on the availability
of qualified postgraduate professionals. In terms of the potential for internships only thirty-nine
respondents indicated that they were disposed to offer internships, which would have a duration
of six months. A small number indicated that these internships could stretch out to either 12
months or slip back to 3 months.


The current state-of-play in PC HEIs regarding human and technological resources
that will offer the new study programs

In Salvadorian HEIs 49% of respondents were from IT with minor representation from Industrial
Engineering and Industrial Processes. Of the 62% of respondents from teaching staff
approximately 77% had more than 10 years of employment in academia with 32% having less
than 10 years teaching experience. From this group of respondents 90% indicated that they were
interested in further training in curriculum development which indicates a need for HEIs to find the
way to offer on-going professional development, at least in this very important area related to the
teaching and learning process.
From the group of teachers and researcher respondents more than 90% state that there is either
an urgent or high need to obtain information related to new technologies. At the same time, the
perception is extremely high that there is an urgent need for new research infrastructure indicating
the need for greater dialogue with both public and private sector industrial stakeholders in order
to attract much need injections of funding for adequate laboratories and related resources. No
doubt, the current situation is one of the factors for academia publishing in international scientific
journals.
From the Guatemalan sample, 31% of respondents are from Computing, with 30% from
Telecommunications, and 9% work directly in some form with industry. The majority of
respondents had been working in academia for more than 10 years while 35% had been
employed in academia for less than 5 years. Seventy nine percent of respondents indicated they
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have experience in curriculum development related to superior education training for the
engineering sector. Consequently, there is a requirement for Guatemalan HEIs to provide
academic and research staff with the means with which to engage in on-going professional
development.
At least 72% of respondents indicated that it is necessary to offer postgraduate courses which
incorporate new and cutting-edge technologies in order to meet the needs of a changing market
and to bring improvements to the technological sectors. Eighty per cent indicate the requirement
for new and up to date research infrastructure is either urgent or high. Approximately 80% of
respondents believe that both the public and private sectors urgently need to sponsor research
projects and that overall. the problem is that there is very little funding dedicated for research and
development of new technologies in the Guatemalan market. Consequently, and is the case in El
Salvador, the Guatemalan HEIs will need to develop a strategy to create an ongoing dialogue
with public and private sector stakeholders in order to improve the existing situation. As with El
Salvador, the current situation has a role to play in the very obvious lack of academics who have
published their research in an international scientific journal or are in the publication process.


Benchmarking in industry and PC HEIs

From El Salvador only 32% of industry partners had registered a patent or copyright over the last
10 years. One hundred percent of respondents indicated an interest in participating in
collaborative research projects. Of these respondents 47.5% displayed interest in virtual projects
and 50.8% displayed interest in geographically based research projects.
Meanwhile in El Salvador HEIs the offer of undergraduate and postgraduate courses in
engineering is so disperse between UTEC and UES that it is difficult to identify areas of
specialisation. Only 68.4% of respondents believed there was sufficient funding for research
projects. It is difficult to produce meaningful indicators in terms of the main sources of scholarships
because the responses were so dispersed.
On average, there are 5 agreements per institution with industry and knowledge regarding how
to attract funding was almost inexistent. In terms of collaboration with either public or private
sectors 77.2% of respondents answered that they collaborate proportionately with each sector
while 48.1% responded that there is very little funding available with which to develop
postgraduate research projects. In terms of research projects between institutions 48.1% stated
that it is of a virtual form and that geographically based research projects are mostly with industry.
Fifty-nine and a half percent of respondents that their laboratory funding comes from within each
institution and it is therefore not surprising that only 15.3% of respondents had registered a patent
or copyright for new technology during the last 5 to 10 years.
In Guatemala only 19 respondents had registered patents or copyrights during the last 10 years.
In terms of collaborative research projects 39% of respondents indicated that they were interested
in projects of a virtual nature and 35% indicated they were interested in participating in locally
based projects with 10% indicating their interest in other types of geographically based
collaborative research projects.
From the HEIs only 1% responded that a patent or copyright was registered by their organization
less than 5 years ago. Most of the respondents indicated that their institution has some kind of
collaboration with other institutions of higher education, 29% indicated that it was via virtual
collaboration, followed by 23% who indicated that it was via geographic collaboration and 18%
indicated that it was via a combination of both, while 20% indicate that their organization does not
collaborate with other HEIs.
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Potential for partnerships between participating HEIs and industry in terms of
research projects

In El Salvador the types of relationships maintained with industry was through internships, training
and research projects. At least 67.5% of teachers and researchers state that their institutions
have more than 10 years of experience collaborating in one form or another with the private
sector.
In Guatemala 49% of the respondents have experience working with the private sector for more
than 10 years of experience followed by 23% who have worked with private sector from between
5 to 10 years. Sixty-five respondents indicated that their university has research institutes. In
terms of financial support for scholarships and research projects, a total of 58% did not know or
did not answer regarding the sources of student scholarship programs. Meanwhile, 44% of
respondents say that their institution does not have access to funding for research. On the other
hand, a high number of respondents agree that collaboration with different industrial sectors is
essential to carry out research that benefits different sectors of the population.
Twenty-three percent of the respondents indicated that there is a lack of availability of financing
from the private sector for joint research projects whilst the remainder did not know. Similarly,
with the previous question, 9% of respondents indicated that there is little or no availability of
financing from the public sector for research projects developed at graduate level, while 3% do
not know and 87% refrained from doing so. answer the question. Nevertheless, 39% of
respondents obtained funding for laboratories from the private sector, while 21% did so from the
public sector, 8% used their own funds, 13% refrained from responding, 4% said they did not
have access to funding. The remaining 15% use a combination of their own funds, and funds
obtained from both the private and public sectors.

It is obvious from the situation outlined above with regards to adequate access to funding and
research projects that HEIs from both of the PCs have to find the way with which to overcome
these impediments to the successful long-term success of the MEANING Project. One way to
showcase the profile of the students who will graduate from the new postgraduate study
programs will be to have the new courses accredited for quality from either a highly regarded
regional or international accreditation body.

5. RECOMMENDATIONS
Through the undertaking of all of the activities associated with the production of this Needs
Analysis, it has become clearly obvious that at the moment there are some major constraints to
the capacity of the implementing PC HEIS that could impact the long-term sustainability of the
Project. These come in the form:


Graduates and postgraduates who skills-sets currently do not satisfy industry requirements
which is related to -



A lack of laboratories and other technological resources in which students can develop the
types of practical skills and research projects that complement industry requirements



Due to the need for ongoing and relevant dialogue between HEIs and industry, and the other
stakeholders that determine the direction of superior education in the fields of technologies in
the PCs –



Develop the type of collaborative links with industry and other relevant stakeholders that
engender scholarships and internships for students, as well as the opportunity for joint
research projects
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Academic staff who have an urgent need to be supported in on-going Professional
Development; and,



Funding for all of the above.

With a view to helping to overcome the challenges outlined above, below is list some of the
actions that PC HEIs can be incorporate into a short-term strategy to deal with these pressing
issues:









The PC HEIs urgently need to identify the means through which to encourage on-going
dialogue and to create concrete relationships with Professional Bodies and industry partners
in order to lift the profile of future students who will graduate from the new Master program
To this end, work with each other to find appropriate and meaningful titles for the Master
program so that industry does not align postgraduate studies with those of administrative
studies
Wherever, possible work to develop joint degrees between PC HEIs
The PC HEIs need to consider capacity building courses in how to obtain funds from external
funding bodies
The PC HEIs need to consider external sources of student scholarship funding which include
international development aid bodies that operate in the CAC
To this end, engage more actively with those NGOs that provide support in superior education
in both El Salvador and Guatemala
Determine through which ‘quality in education’ agency the new course is to be accredited for
both El Salvador and Guatemala
Develop a plan of action with which to realise accreditation of the new Master program

Over the long-term:








The PC HEIS need to regularly update and maintain the national stakeholder maps. This is
an essential step in identifying the stakeholders who have a legitimate role to play in the longterm success of the new Master program
Based on student intake, develop strategies with Government entities, Professional Bodies
and industrial partners for the realisation of joint research projects and increased
opportunities for internships, government and industry scholarships, etc.
The PC HEIs need to develop realistic strategies with which to increase institutional capacity
viz. the requirement for more and up-to-date technological resources, ongoing professional
development for full-time academics, engage more adjunct teaching staff from the industrial
sector, courses in how to write and publish scientific papers and articles
Liaise with regional HEIs that offer postgraduate courses in Computer Science, Robotics and
Telecommunications in order to develop mobility opportunities for academics and
researchers, as well as developing student exchange programs, and to ensure the optimal
use of available research infrastructure
Publish the success stories of the alumni of the new postgraduates from the Master program
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ANNEX 1 GUIDELINES FOR STAKEHOLDER MAPPING AND STAKEHOLDER
ENGAGEMENT

1. Introduction
Stakeholder Mapping provides the foundation for Stakeholder Engagement. Stakeholder
Mapping does not need to be a lengthy or an ‘academic’ exercise. Once completed it can be
reviewed every 2 – 3 years to ensure that all of the relevant stakeholders continue to be
included in the decision-making process. The Stakeholder Map should form part of the QA
process for the degree program. The aims of any Stakeholder Mapping exercise should be:
-

-

-

To develop a history of the activities of actors in connection with the main economic,
social and political (and any other) events that impact on the sustainable growth of the
Computer Science, Telecommunications or Robotics fields of both El Salvador and
Guatemala
To identify the stakeholders (social actors) affected by any present or future planning or
decision-making processes related to postgraduate programs in the Computer Science,
Telecommunications or Robotics fields
To help public and private sector decision-makers to identify, formulate and implement
policies, as well as strategies for the Computer Science, Telecommunications and
Robotics fields in both El Salvador and Guatemala

It is critical to identify all of the affected actors whenever a new postgraduate degree is being
developed to ensure the relevance of structure and content of the degree for the local, national,
regional and where applicable the international context. The immediate issues to be addressed
by all participating CA partners are:
-

Management of the task– who, how, where, duration?
How to simplify the task? e.g. public-sector actors are easily identified in both countries
and one local partner can be made responsible for this information gathering task
The duration of stakeholder mapping exercise: should not be less than 2 weeks and no
longer than a month. Below is a timeline within which the Stakeholder Mapping;
Questionnaires, Focus Groups and Information Gathering; and Analysis and Reporting
should take place. It is recommended that CA partners observe the timeline to
avoid delay with the final analysis and reporting of the information required for
input to the Needs Analysis Report.

Stakeholder Mapping
Exercise
28/5 - 17/6

Information gathering,
questionnaires and
focus groups

Analysis and reporting
23/7-26/8

18/6- 3/8
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2. Definitions of Stakeholders
Stakeholders can be defined as:
Everyone that has an interest in the success of a proposal or
Project. The stakeholders that are of primary interest here are the
actors that are more concerned with Project goals, determining
Project success, and; specifying and interpreting the
requirements.

Some questions that may be used to identify these stakeholders are:
-

Who will receive the deliverables of or benefits from the Project?

-

What institutions/individuals will work to assist with implementation and
sustainability of the Project, both within and outside of the higher education
landscape?

-

Who are considered to be the ‘experts’ about different aspects of the Project or
solution?

-

Who is paying for the Project? (The EACA is a stakeholder in this context as it
provides the funding for the Project).

2.1 Stakeholders - Goals and interests
The goals and interests are those features of the Project that encourage the stakeholders to
support the Project.
Some questions that may be used to identify the goals and interests of the stakeholders
are:
-

What direct benefit do stakeholders expect to get from the Project?

-

What ancillary outcomes do stakeholders expect as a result of the Project?

-

What changes will stakeholders be expected to make as a result of the Project?

-

What resources are stakeholders willing (or not willing) to provide for the Project?

-

How do stakeholders feel about each other?

-

Do stakeholders have conflicts of interest concerning the Project?

2.2 Influence
It is critical that stakeholders recognise that their support is required for the long-term
sustainability of the Project i.e. sometimes, the stakeholder derives their influence as a result of
their official position. Such stakeholders often have pre-eminence in the higher education
landscape (i.e. Ministries of Education, other ministries and governmental entities, USAID,
EACEA, other international and national NGOs with an interest in higher education)
based on their understanding of the problem to be solved, access to key people etc.
Obviously, this information is sensitive and usually subjective.
Some questions that may be used to identify the influence of the stakeholders are:
-

What legitimate authority do stakeholders have in the Project?

-

From where do stakeholders get their leadership authority (e.g., is it formal or
informal)?

-

Who controls strategic resources for the Project?

-

How much negotiating power or influence do stakeholders have over others?
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2.3 Impact on the Project
This indicates the potential of the stakeholder to make an impact on the Project. The
stakeholder may have a direct role in the Project. However, stakeholders with an indirect role in
the Project may also have an impact on the definition or acceptance of the Project. A
stakeholder may be a potential source for new resources for the Project or may have other,
more immediate interests that could draw resources from this Project. This information
generally tends to be speculative.
Some questions that may be used to identify the potential impact of the stakeholders are:
-

Based on your understanding of the stakeholders, how will each stakeholder impact
on the Project (negatively or positively)?

-

To what extent will these impacts affect the success of the Project?

-

If they can impact the Project negatively, how can the MEANING team prevent or
correct the situation?

-

If the Project is impacted positively, how can the MEANING team make the most of
it?

3. Stakeholder Mapping
The opportunities for mapping stakeholders in a given country are multiple. Success will
depend on the will of the MEANING teams that conduct the mapping to gain an in-depth
knowledge of the composition, role, influences and internal dynamics that are specific to all of
the affected actors, which in this case will influence the design of a new Master Program in
Industrial Engineering for El Salvador and Guatemala.
In the context of the MEANING Project the mapping objectives can contribute to gathering
accurate knowledge regarding the following:







Develop a global vision of the relevant institutional or other influential actors
Develop a national vision of actors in the political, economic and technological domains
and at wider society level
Develop a history of the activities of these actors in connection with the main economic,
technological, social and political events related to the Computer Science,
Telecommunications and Robotics fields in both El Salvador and Guatemala
Identify the social actors in the Computer Science, Telecommunications and Robotics
sectors who might cooperate with the European Union and other development aid
organizations in both El Salvador and Guatemala, their connections and respective
positions of power
Assist decision-makers to identify, formulate and implement policies, as well as
strategies for the Computer Science, Telecommunications and Robotics sectors in both
El Salvador and Guatemala

Wherever possible try to seek consensus amongst actors by:
 Bringing together the main actors interested and involved in the Computer Science,
Telecommunications and Robotics fields
 Bringing actors together who have an interest in the research capacity and
employability of postgraduate professionals for either Computer Science,
Telecommunications or Robotics
 Appointing an institution/individual to manage, report on and disseminate information
about the mapping exercise
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-

If there is a proper understanding of the objectives for the stakeholder
mapping, the scope will be better defined and its findings will better meet
the expectations of the exercise.

-

Without clear objectives, the findings of mapping will not be useful. Since
mapping is about support to decision- making, the clearer the scope and
the actors involved the more useful and concrete the results will be.

-

When defining the mapping objectives, link the short-term, the medium
and the long-term issues. Mapping needs to extend beyond a specific
situation. Mapping which is both theoretical and disconnected will fail to
provide the desired results. It has to be a dynamic exercise with regular
updates.

3.1 Review existing Stakeholders Mappings
To save time, human resources and money, it will be easier to source networks of actors from
previous mapping exercises. We have inserted an existing Stakeholder Map from Guatemala
developed by USAID and integrated into a report that seeks to link the Higher Education sector
with the labour market. The Guatemala partners can seek permission from the publisher to use
this existing information. Unfortunately, it has not been possible to locate a similar mapping
exercise undertaken for El Salvador.
HOW TO SEARCH FOR EXISTING MAPPINGS OF CIVIL SOCIETY ACTORS IN A GIVEN
COUNTRY?






Search for international, national and local civil society actor agencies who have
prepared mappings in the region
Search for networks of associations or international/national NGOs that may be aware
of the existence of such studies.
Search the Internet
Search the research institutions, faculties and departments of
science/technology/engineering in the main universities of both El Salvador and
Guatemala
Respect confidentiality
The authors of mappings should carefully consider their final objective which needs
to include the broad dissemination of the map to other actors. If the map
contains sensitive data ensure that the sources of this kind of information are
protected.
For additional information on mapping tools, refer to:
Tapella, E. (2007) El mapeo de Actores Claves, documento de
trabajo del proyecto Efectos de la biodiversidad funcional sobre procesos
ecosistémicos, servicios ecosistémicos y sustentabilidad en las Américas: un
abordaje interdisciplinario”, Universidad Nacional de Córdoba, Inter-American
Institute for Global Change Research (IAI).
UNEP, 2005, The Stakeholder Engagement Manual Volume 2, The Practitioner’s
Handbook On Stakeholder Engagement, ISBN 1 901693 220 available at:
www.uneptie.org
Jeffrey, N., 2009, Stakeholder Engagement: A Roadmap to Meaningful
Engagement, available at:
https://www.fundacionseres.org/Lists/Informes/Attachments/700/Stakeholder%20En
gagement.pdf
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Source: La Educación Técnica Universitaria Y Su Vinculación Al Mercado Laboral En Guatemala,
USAID fhi360 (2017)

3.2 Collecting data on the actors
The data and information gathered during the mapping exercise is of the utmost importance for
the focus of questionnaires, information gathering and focus groups. As stated earlier, the
information and data from these activities will be analysed to contribute to the identification of:
entry requirements for the new degree program, the competences postgraduate students
need to acquire to complete the new degree program, identify the human resource and
other gaps in universities, and; benchmark activity in the Computer Science,
Telecommunications and Robotics fields at national and international level.
The time necessary to carry out a relevant, comprehensive and strategic mapping is often
underestimated. The task is not about delivering a list of organisations and contact information.
Rather, mapping is about identifying strategic actors after the relations (quality, weight and
nature) between them have been identified.
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The template provided below can be used as a guide for the type of information that is relevant
for the mapping exercise and also to record these details about the stakeholders over various
levels.

Stakeholder

Goals and Interests

Influence

Impact on Project

Project
Role

As soon as the priority actors from each level within the various
sectors have been identified (institution and key people), the
relevant information about these sectors will converge thus making
the task much easier to manage.

3.3 Create timelines
Although the previous stage has given an understanding of the position of the actors in society,
it is only a snapshot at a given time. The next step is to identify the history of the influences that
are responsible for the dynamics between actors. This can be achieved with a series of
timelines.
The various timelines for the Computer Science, Telecommunications and Robotic
sectors are:
 International events
 National events
 Exogenous and endogenous economic impact
 Decisions and actions taken at State level
 Decisions and actions taken by the wider civil society
 The impact of International cooperation and particularly that of the European Union
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As each timeline is developed it will become apparent if the detail of other influential actors
should be included in the mapping exercise.
-

The thread that controls the position of the facts on the
various timelines is the relevance and the influence of this
information on the dynamics of all stakeholders identified
being influential

-

Only record the relevant facts so as not to further
overload the drawing up of each timeline

3.4 Sustainable Mapping
The aim of this continuous task is to guarantee the sustainability of the work accumulated over
time. A mapping is partly a picture of the actors at a certain point in time, but it also constitutes
the sum of historical information related to these actors and their actions in the Computer
Science, Telecommunications and Robotics fields. In this sense, a mapping represents
information capital which informs decision-making. Nevertheless, information is quickly lost if the
map is not updated because of the rapidity of the evolution of the events at the social, political,
economic and technological levels, the evolution of new laws and regulations, etc.
Therefore, it is fundamental that cyclical updates are made to ensure that the information base
of the initial mapping reflects the reality of the involved actors. This can be achieved with very
little investment and ensures that the mapping instrument is a ‘living thing’. The costs of such
updates are minimal compared to the benefits gained.

A permanent map could be located in a study centre or a
university department that would publish periodical
updates of the main data related to the mapping.

4. Stakeholder engagement
Involving stakeholders in decision-making processes is a tool used by mature private and
public-sector organisations, especially when they want to develop understanding and agree to
solutions on complex issues or issues of concern. An underlying principle of stakeholder
engagement is that all actors have the chance to influence the decision-making process. This
differentiates stakeholder engagement from communications processes that seek to issue a
message or influence groups to agree with a decision that is already made. Jeffrey (2009) in
"Stakeholder Engagement: A Road map to meaningful engagement" describes some core
values for the practices of gaining meaningful participation of which perhaps the three most
critical are:




Stakeholders should have a say in decisions about actions that could affect their lives or
essential environment for life.
Stakeholder participation includes the promise that stakeholders' contribution will
influence the decision
Stakeholder participation seeks input from participants in designing how they might best
participate

This is the process by which all of the actors affected by the decisions made or those that can
influence the implementation of decision are invited to take an interest in and support the
Project. However, it needs to be noted that some actors who are influential at international,
national, regional or within the community in which it operates, hold relevant official positions or
be affected over the long term may oppose some elements of the Project. In this case it is
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better to find the best ways in which to mediate these concerns rather than to leave a particular
actor out of the engagement process.
4.1 The principles of Stakeholder Engagement
The following principles are almost always embedded in most international, geo-political and
national1 guidelines and/or standards. These principles, described below, provide the core of
strategies developed for Stakeholder Engagement.
(a) Participation – adopt an inclusive approach by consulting as widely as possible;
(b) Openness and accountability – make the engagement process transparent and how
it affects beneficiaries and wider society;
(c) Effectiveness – be sure to hold any engagement activities at times when affected
stakeholders are able to participate/provide necessary input. This also requires thinking
clearly regarding the best manner in which participation is legitimate;
(d) Coherence – ensure that an inclusive and effective strategy is developed that includes
a review, evaluation and QA process (EC, 2014).
To ensure compliance with these principles it is suggested that the five-phase framework
illustrated below be adhered to during the formulation, development and implementation phases
of Stakeholder Mapping and the subsequent Stakeholder Engagement process:

Think
Stragetically

Act, Review
& Report

Analyse &
Plan

Effective
Stakeholder
Engagement

Design the
process &
engage

Strengthen
Engagement
Capacities

Five Stage Stakeholder Engagement Framework adapted from: UNEP (2005)

1

The CA partners responsible for the mappings in both El Salvador and Guatemala should check to see if
they need to work within the framework of any national guidelines for stakeholder mapping
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4.2 Evaluation and monitoring of feedback from Stakeholder Engagement

Winning support or resolving an issue in the initial stages of Stakeholder Engagement does not
mean it will always stay resolved – the internal and external environment is complex and over
time may create new influences or changing priorities regarding a particular issue or
stakeholder. For these reasons alone monitoring and evaluating has to be an ongoing
process of stakeholder engagement.
Documenting, reporting and the keeping of accurate records are vital elements to any
engagement process, particularly when there is the need to report to third parties, external
bodies or the media. Providing feedback to stakeholders is a crucial part of the stakeholder
engagement process. The quality, efficiency and ‘perceived fairness’ of the documenting,
reporting and feedback system to stakeholders and other third parties may heavily influence the
perceived transparency of the overall engagement process.
Furthermore, it is critical for those undertaking the stakeholder engagement to be able to
measure as accurately as possible the impact and level of success of their chosen
methodology. The following questions can be applied to analyse whether the monitoring and
evaluation component of the stakeholder engagement process is appropriate and sufficient:
-

Have the projected outputs, outcomes and impacts of the stakeholder engagement
process been identified, verified and understood by all concerned parties?

-

Does baseline data exist about the stakeholders ahead of engagement, which can
be used to compare with ‘post-engagement’ data?

-

Are stakeholders going to be involved in the monitoring and evaluation of the
engagement process? If so, how?

-

Do adequate measurement and reporting systems exist to permit the organisation
to track changes attributable to stakeholder dialogue and to give this back to
stakeholders? (Jeffrey, 2009)

IMPORTANT POINTS TO REMEMBER:
-

Think strategically – develop an all-inclusive map of all affected stakeholders.
The map should be updated every 2 – 3 years to monitor and evaluate
whether or not all new actors are included and obsolete actors deleted. The
map can be incorporated into Project QA plans and processes.

-

Analyse and plan – inform, communicate, explain the relevance and
requirements of Stakeholder Mapping and Engagement

-

Strengthen engagement capacities – building capacity in this type of
participatory process ensures transparency in all related decision-making as
well as introducing new skills at institutional/organisational level

-

Design the process and engage – using the information provided in this guide
design an inclusive and transparent process that has in-built checks and
balances
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ANNEX 2 STRUCTURED INTERVIEW FOR PUBLIC/PRIVATE SECTOR ORGANISATIONS

Instructions: Please a place a tick against the most relevant response or provide more detailed
information in the space provided.
(a) Type of organisation: public or private sector?
(b) In which technology sector does your organisation participate?
Computer Science ( ) Robotics

(

)

Telecommunications

(

)

(c) How does your organisation recruit postgraduate professionals?
Advertised employment opportunities ( )
Management consultants ( )
Agreements with higher/technical institutions ( ) Professional organisations ( )
Other - please specify

(d) What are the qualifications of the engineers who work in your organisation?
Postgraduate studies ( ) Technical Qualifications ( ) Undergraduate studies ( )
Other – please specify

(e) What are the main difficulties faced in selecting qualified postgraduate professionals?
Lack of qualified candidates ( ) Mobility problems ( )
Inadequately trained engineers ( )
Lack of personal skills necessary to operate as a professional engineer (
Other - please specify

)

(f) What kind of professional skills should undergraduates who want to proceed to Master have?
Please specify:

(g) What kind of professional skills should postgraduate students have? Please specify:

(h) In terms of personal skills how important are the following:
Communication skills: Important ( ) Average ( ) Not important ( )
Ability to work in a team: Important ( ) Average ( )
Not important ( )
Ability for self-evaluation: Important ( ) Average ( ) Not important ( )
Initiative and Entrepreneurship: Important ( ) Average ( ) Not important ( )
Other skills please specify:

54

(i) For your organisation’s purposes: should the training of postgraduate professionals be Product oriented

(

) Process oriented (

)

Other – please specify:

(j) Do you consider that postgraduate professionals in your field of operation have knowledge
that is:
Obsolete ( ) Current ( )

Innovative ( )

Additional observations – please specify:

(k) What percentage of the market does your enterprise/public-sector entity have at national
level?

(l) Has your organisation registered patents etc for new technology:?
Between 10 and 5 years ago ( ) less than 5 years ago ( )

(m) Is your organisation able to offer internships? If yes, please indicate how many places and
the likely duration of an internship?

(n) Is your organisation interested in participating in bi-lateral or multi-lateral research projects?
Geographical ( ) Virtual ( )
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INSTRUCTIONS FOR PARTNER INSTITUTIONS
This Structured Interview can be applied to any geographical, economic and social context to
gather the information that is relevant for industrial stakeholders in terms of the design of any
new postgraduate program. The interview is structured is to help to determine the priorities for
the public/private sector employers who will have influence over the design of the Master
program and; those who will be the future employers of postgraduates from this program. Also,
to confirm if there are viable opportunities for student internships, research projects and to gain
some idea of how to gauge benchmarking in the Computer Science, Robotics and
Telecommunications sectors.
A glossary of the terms used in the structured interview is attached to this document.

STRUCTURED INTERVIEWS
Structured interviews are a means of collecting data and information that enables respondents
to give objective responses. The important thing to note is that interviewers should refrain from
trying to elicit subjective responses from those being interviewed. Interviewers should read
the questions exactly as they appear on the survey questionnaire. This structured interview
consists of both close-ended questions and open-ended questions in order to elicit quantitative
and qualitative responses.
A structured interview also standardises the order in which questions are asked of survey
respondents, so the questions are always answered within the same context. This is important,
because in this survey the answers given to each question is related to the preceding questions.
STRUCTURE OF THE INTERVIEW:
Questions (a) and (b) are to gather information about the company/public sector employer.
Questions (c) (d) and (e) relate to the availability of adequately trained engineers/engineering
professionals in both El Salvador and Guatemala
Questions (f) (g) and (h) relate to: what industry perceive as being fundamental entry
requirements for students of the new Master programs; what industry requires in terms of
professional skills of postgraduate students; and what industry requires in terms of personal
skills of postgraduate skills. For personal skills we have used the EU Lifelong Learning
Competences as a point of reference because these are now viewed as being minimum in
terms of a student’s ability to operate as a professional at local, regional, national or global
level.
Questions (i) and (j) will provide information regarding the type of knowledge that industry
perceives as being relevant to the Computer Science, Robotics and Telecommunications
professionals of both El Salvador and Guatemala (refer to the glossary for definitions of product
engineering and process engineering).
Questions (k) and (l) relate to what particular companies/public-sector entities can be held up as
references for Benchmarking (see glossary for definition) in Computer Science, Robotics and
Telecommunications for both El Salvador and Guatemala
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Questions (m) and (n) relate to the willingness of companies/public sector to engage in bi-lateral
or multilateral research projects and their willingness to offer internships (refer to glossary for
definitions of terms used in these questions).
GLOSSARY
Benchmarking is comparing one’s business processes and performance metrics to industry
bests and good practices from other companies.
Bi-lateral involving two parties, especially countries.
Geographical (research projects) relating to the local population, industries, etc., of a region or
regions.
Multi-lateral having members or contributors from several groups, especially several different
countries.
Product engineering refers to the process of designing and developing a device, assembly, or
system such that it be produced as an item for sale through some production manufacturing
process. which includes design, development and transitioning to manufacturing of a product.
Process engineering focuses on the design, operation, control, optimization and intensification
of chemical, physical, and biological processes. Process engineering encompasses a vast
range of industries, such as chemical, petrochemical, agriculture, mineral processing, advanced
material, food, pharmaceutical, software development, automotive, and bio-technological
industries.
Virtual (research projects as it relates to Computer Science and Telecommunications) not
physically existing as such but made by software to appear to do so.
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ANNEX 3 QUESTIONNAIRE INSTITUTIONAL CAPACITY AND BENCHMARKING
Instructions: please place a tick in the relevant response or provide further explanations
in the spaces provided.
(a) Is your field of specialisation: Computer Science ( ) Robotics ( )
Telecommunications (

)

(b) In which area of academia do you work:
Planning and management ( ) Teaching ( )

Research and Development ( )

Other,

please specify:
(c) How long have you worked in academia?
More than 10 years ( )

5 – 10 years ( )

Less than 5 years ( )

(d) How long have you been involved in research and development in your particular field of
specialisation?
More than 10 years ( ) 5 – 10 years ( ) Less than 5 years ( )
(e) How long have you been teaching?
More than 10 years ( ) 5 – 10 years ( ) Less than 5 years ( )
(f) Do you have training in curriculum development?

(g) Would you be interested in training related to the development of teaching modules?

(h) How do you assess your needs in terms of training in current Good Practice?
No need ( )

Minimum need ( ) Specific need, please specify:

High need ( ) Urgent need ( )
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(i) Do you participate in external conferences, seminars etc?

(j) How do you assess your need for information related to new technology?
No need ( ) Minimum need ( )
High need ( )

Specific need, please specify:

Urgent need ( )

(k) How do you assess your needs in terms of research infrastructure (laboratories, equipment,
etc.)
No need ( ) Minimum need ( ) Specific need, please specify:
High need ( ) Urgent need ( )

(l) What kind of relationship does your institution maintain with the private sector?

(m) Have you published in international scientific journals?

(n) What is your experience working in conjunction with the private sector?

More than 10 years ( )

5-10years ( )

Less than 5 years ( )

INSTITUTIONAL BENCHMARKING

(a) Please provide details of the courses, i.e. number and titles of undergraduate and
postgraduate degrees oriented to your field of specialisation

(b) Does your university have research institutes?

(c) Does your institution offer scholarships for postgraduate studies? If yes, what are the
sources?
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(d) Does your institution have international or national funding for research projects on your
field of specialisation?

(e) If your answer is yes to the above, please provide details regarding the number of
research agreements/projects and the funding bodies

(f) Does your institution collaborate with either the public, private sectors or both?
(g) How do you assess the need for research projects sponsored by:
The public sector ( )

The private sector ( ) or, jointly funded

( )

(h) Are your research laboratories funded by the public or the private sector?

(i) Does your institution have collaborative relationships with other HEIs?
Geographical

( ) Virtual ( )

(j) Has your organisation registered patents etc for new technology:
Between 10 and 5 years ago ( ) less than 5 years ago ( )
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ANNEX 4 FOCUS GROUP - STUDENTS
INSTRUCTIONS FOR FACILITATOR:
The focus of the discussion relates to entry to the labour market from a student’s perspective.
The questions are categorised as Engagement Questions, Exploration Questions and an Exit
Question.
(a) Engagement questions introduce participants to and get them comfortable with the topic for
discussion
(b) Exploration questions direct participants attention to the core issues of the discussion
(c) Exit question is a check to ensure that nothing was missed during the discussion
Prior to commencing a Focus Group, the Facilitator and the Assistant should refer to the
information in the previously provided Survey Methodology and Analysis Guide.

Engagement Questions:
(a) Are you aware that a new Master of Industrial Engineering is currently being developed with
funding from the EACEA in UTEC and UES in El Salvador/USAC and URL in Guatemala?
(b) Do you think that graduate students from both El Salvador/Guatemala are well prepared to
enter this kind of professional postgraduate program?
Exploration Questions:
(c) Will a new postgraduate program prepare students to enter the labour market in fields of
Computer Science, Robotics and Telecommunications?
(d) If the aim is to help students in these three fields to enter the labour market what types of
professional skills should postgraduate students need to develop?
(e) If the aim is to help students enter the labour market in all of these three fields what types of
personal skills should postgraduate students need to develop?
(f) What other type of postgraduate training do students need so that they can be both
innovative and creative?
(g) What other type of postgraduate training will help students to fulfil market needs in El
Salvador and Guatemala?
Exit Question:
(h) In your opinion, has any critical issue related to the focus of this discussion been
overlooked?
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ANNEX 5 FOCUS GROUP - NGOs
INSTRUCTIONS FOR FACILITATOR:
The focus of the discussion relates to improved competitiveness in Computer Science, Robotics
and Telecommunications in both countries at national, regional and international level. The
questions are categorised as Engagement Questions, Exploration Questions and an Exit
Question.
(d) Engagement questions introduce participants to and get them comfortable with the topic for
discussion
(e) Exploration questions direct participants attention to the core issues of the discussion
(f) Exit question is a check to ensure that nothing was missed during the discussion
Prior to commencing a Focus Group, the Facilitator and the Assistant should refer to the
information in the previously provided Survey Methodology and Analysis Guide.

Engagement Questions

(i) Are you aware that a new Master of Industrial Engineering is currently being developed with
funding from the EACEA in UTEC and UES in El Salvador/USAC and URL in Guatemala?
(j) In your opinion are graduate students from both El Salvador and Guatemala well prepared
to enter this kind of professional postgraduate program?

Exploration Questions
(k) In your opinion are engineering students from El Salvador/Guatemala well prepared to
enter the work force?
(l) In your opinion, are undergraduate engineering students from El Salvador/Guatemala
well prepared to enter postgraduate studies in these fields?
(m) What kind of professional skills should postgraduate students in the areas of Computer
Science, Robotics and Telecommunications have to make El Salvador/Guatemala more
competitive in these fields?
(n) What kind of personal skills should postgraduate students in the areas of Computer
Science, Robotics and Telecommunications have to make El Salvador/Guatemala more
competitive in these fields?
(o) What action could the universities offering these new postgraduate degrees take to
ensure that El Salvador/Guatemala become more competitive in these fields?

Exit Question
(p) In your opinion, has any critical issue related to the focus of this discussion been
overlooked?
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ANNEX 6 FINAL VERSION OF COMPETENCE MATRIX
Colour codification:

Input knowledge,

Output Knowledge.

Apply

Analyse

*

*

*

*

Parallel mechanisms

*

*

*

*

Direct Kinematics

*

*

*

*

Inverse Kinematics

*

*

*

*

Dynamics.

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

*

Model estimation.

*

*

*

*

*

Calibration.

*

*

*

*

*

Compilation of requirements.

*

*

*

*

*

Specifications.

*

*

*

*

*

General design choice.

*

*

*

*

*

Preliminary design.

*

*

*

*

*

Modeling and simulation.

*

*

*

*

*

Prototype.

*

*

*

*

*

Assesment and revision.

*

*

*

*

*

Paletizing.

*

*

*

*

*

Welding.

*

*

*

*

*

Painting.

*

*

*

*

*

Filing.

*

*

*

*

*

Trasport.

*

*

*

*

*

Building.

*

*

*

*

*

Body of Knowledge

Create

Understand

Serial mechanisms

Level

Evaluate

Remember

Specialization in Robotics

Modeling and simulation of robotic systems

Control of robotic systems
Actuators (types and characteristics, e.g., electric
motors, servomotors, linear actuators, pneumatic,
hydraulic).

Sensors (types and characteristics, e.g., rotational,
linear, absolute, incremental, etc.).

Controller analysis and design (PID State Space
control, Robust control, embebed systems, etc.)
Contrallability and Observability (HMI, Scada)

Design of robotic systems

Automation

Trends in robotics
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Understand

Apply

Analyse

Evaluate

*

Service robots.

*

*

Robots in entertainment.

*

*

Computer vision.

*

*

Collaborative robotics.

*

*

Internet of Things.

*

*

Modeling and simulation.

*

*

*

*

*

Efficiency calculations.

*

*

*

*

*

Element specification and selection.

*

*

*

*

*

Cost estimation.

*

*

*

*

*

Electric installations.

*

*

*

*

Industrial networks.

*

*

*

*

Industrial safety

*

*

*

Physical environment.

*

*

*

Network security.

*

*

Hardware maintenance schedules.

*

*

Software update policies and schedules.

*

*

Periodic system auditing.

*

*

*

*

Renewal policies.

*

*

*

*

*

*

*

*

*

*

*

*

*

*

Sensors.

*

*

*

*

*

Actuators.

*

*

*

*

*

Management Information Systems

*

*

*

*

*

Acquisition and analysis of data (Scada, HMI).

*

*

*

*

*

Programming languages for robotics.

*

*

*

Operating systems for robotics.

*

*

*

CAD for robotics.

*

*

*

Simulation languages for robotics.

*

*

*

APIs for robotics.

*

*

*

Body of Knowledge
Artificial Intelligece (human interactions, in
medicine, in hazardous environments, etc.)

Create

Remember
*

Level

Production line design and analysis

Factory environment evaluation.

*

Maintenance
*

Commercial and industrial environment awareness.
Industrial robotic systems (parallel mechanisms,
serial mechanisms, CNC).

Commercial Controler Units (PLC, microcontrollers,
speed and position controlers, starters, etc.).

Support knowledge
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Electrónica analógica de potencia.

*

*

*

Electrónica digital.

*

*

*

Create

Apply
*

Evaluate

Understand
*

Body of Knowledge

Analyse

Remember
*

Level

Network protocols (CAN MODBUS, DNP, etc.).

Understand

Apply

Analyse

Evaluate

x

x

x

x

x

Wireless Networks

x

x

x

x

x

Network Designing

x

x

x

x

x

New Generation Network

x

x

x

x

x

Network Management

x

x

x

x

x

Cloud Computing

x

x

x

x

Net Services

x

x

x

x

x

Modern Micro Controller

x

x

x

x

x

Cyber Security

x

x

x

x

x

Signal and systems

x

x

x

Scada Networks

x

x

x

x

x

IOT

x

x

x

x

x

Programming (Java, python)

x

x

x

Optical communication

x

x

x

x

x

Telecommunication services

x

x

x

x

x

Audio visual services (e.g. codecs)

x

x

x

x

x

Systems (communication, transmission)

x

x

x

x

x

Communication HW and SW fundamentals

x

x

x

x

x

Modeling and Simulation

x

x

x

x

Understand

Apply

Analyse

x

x

x

Body of Knowledge

Create

Remember

Wire Networks

Remember

Specialization in Telecomunications

Body of Knowledge
Databases
Fundamentals of databases (administration,
management and implementation of databases)

Create

Evaluate

Specialization in Computer Science
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Statistical methods for data analytics
Machine learning
Stochastic systems analysis (waiting lines,
markovianos processes, etc)
Predictive models

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x
x

x
x

x

x

x

x

x
x

x
x

x
x

x
x

x

x

x

x

x

x

Create

x

Evaluate

Analyse

Data analytics
Applied Statistics: Fundamentals of data analysis,
Generalized linear models, Multivariable methods for
data analysis

Apply

Data mining
Presentation and visualization of the information

Understand

Database technologies
Big Data
Technologies for Big Data and analysis (Apache
Spark, Apache Storm, R, Phyton, Mongo, the best)

Remember

Body of Knowledge
Architecture of the data warehouse (Acquisition,
Integration and repositories).

x

x

Modelling and simulation of industrial processes
Basics of electricity
Industrial pneumatics
Oil hydraulic automation
Programmable controllers (PLC, sensors, actuators)
Industrial networks
Process modeling
Process simulation

Understand

Apply

Analyse

Evaluate

x

x

x

Basics of networks
Fundamentals Automation

x

x

x

x

x

Mathematical logic

x

x

x

Applied Probability and statistics

x

x

x

x

x

Project Management(pmi)

x

x

x

x

x

Finance Analysis

x

x

x

x

x

Foreing Languages

x

x

x

x

x

Business Administration

x

x

x

x

Quality Assurance (tl9000)

x

x

x

x

Body of Knowledge
Programming Fundamentals

Create

Remember

Common body of knowledge:

66

x

Create

x

Evaluate

Apply

x

Analyse

Understand

Fundamentals of systems and software development
(Analysis, design and project management for
software development)

Remember

Body of Knowledge
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