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We map Chile’s universities using an ontology to analyze its higher education system 
systematically and systemically. Ontological mapping can be used to synthesize extant data 
from multiple sources to visualize the ‘big picture’ of the state-of-the-aspiration of the system, 
and analyze the ‘bright’, ‘light’, and ‘blind/blank’ spots within it. The results of such analysis 
can be input to developing strategies to guide the system’s trajectory. 
 
This is a replication of the study done in Karnataka, India. The number of universities in Chile 
is similar to that of higher education institutions in Karnataka. However, the two contexts are 
very different. The origins and the environments of higher education systems in the two 
countries are very dissimilar. Their challenges for delivering learning for life and work are also 
very unalike because of the differences in demography, geography, economy, language, 
sociology, and culture. 
 
Chile’s government is in the process of reforming its higher education system and is debating 
its main goals. However, the discussion is primarily focused on whether or not an institution 
should be operated for profit. An analysis of Chile’s higher education system can help 
introduce other relevant elements and criteria into the discussion. Thus, we argue that ontology 
mapping can help develop evidence-based strategies for higher education systems to navigate 
the uncertainty and complexity of their environment, and to transform themselves.  
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Introduction 
 
Higher education systems (HES) are complex and ill-structured social constructions. 
Universities and institutes are not only created to perform research and teaching, but also they 
must respond to the societal needs for which they offer academic and professional programs, 
and create knowledge in the areas relevant for the scientific, technical, economic, social, and 
cultural development. To these strategic aspects, more operational issues are always 
stakeholders’ foci of attention. For example, if the access to tertiary studies should be a 
universal right or a privilege for the academically most capable, whether a combination of 
public and private institutions is a way to achieve efficiency in the academic domain through 
competency, is it allowed to generate profit in the educational ‘market’, and how institutions 
are governed (Brown, 2001; King, 2007). This study takes place in Chile which is in the 
midst of a structural reform of its HES to orchestrate the performance of actors with 
diverging interests as well as to create a new order that improves the outcomes in domains 
such as quality, areas of knowledge, and volume of professionals (Brunner, 2005; 
MINEDUC, 2013). 
 
An earlier study (Hasan, Ramaprasad, & Singai, 2014) in Karnataka, India discussed the use 
of ontological mapping to analyze the emphases of HES and manage the knowledge ecology 
strategically. We have replicated the study in Chile. The number of universities in Chile is 
similar to the number of universities and university-like institutions in Karnataka. However, 
the two contexts are very different. Chile’s government has decided to reform its educational 
system; it is discussing the main goals of the new system. However, the discussion is being 
primarily focused on whether or not its institutions should be operated for profit. We 
proposed that an ontological analysis of Chile’s universities to help introduce other relevant 
elements and criteria into the discussion. 
 
A higher education system has to have institutions which are highly differentiated but yet 
tightly integrated – there has to be a purposive unity in its extensive, complex institutional 
diversity (MINEDUC, 2013). It has to include universities, colleges, and vocational 
institutions. These institutions have to be differentiated in their emphasis on research, 
education, and service; their focus on the district, state, country, region, and the world; their 
specialization in the sciences, professions, vocations, fine arts, humanities, and social 
sciences; and their effect on the scientific, technical, economic, social, and cultural 
development. Yet they have to act in concert within and for the development of the society. 
They have to form a complex coherent and coordinated system to generate knowledge, store 
it, propagate and promote it, and apply it to the development of the society. Ontological 
mapping can reveal the combinatorial complexity of such a system and help navigate it in an 
uncertain environment. 
 
Origins and evolution of Chile’s HES 
 
Since the foundation of the first state university in 1842 (Universidad de Chile), and the first 
private university in 1888 (Universidad Católica de Chile), the establishment of higher 
education academic offerings in Chile was rather slow until the end of the 1970s decade. 
With a total of two public institutions with presence across the country and six private 
universities (three Catholic and three regional), all eight financed by the state, presented a 
total of 146,000 enrolments by 1973 (Brunner, 1997). The political order imposed after the 
military coup in September of 1973 changed the configuration of the HES, reducing their 
budgets, limiting their academic offerings in certain knowledge areas, and assigning military 
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personnel for the presidency of all universities. Subsequently, the educational reform in 1981 
allowed the creation of new private universities to increase enrolment, diversify the academic 
offering, and stimulate competitiveness among the institutions. The two public institutions 
were divided into fourteen smaller autonomous universities, and the new private universities 
were to be financed by the tuition collection.  
 
The changes introduced in the 1981 reform allowed the HES to increase its academic 
offerings and enrolment during the last 30 years (Rolando, Salamanca, & Aliaga, 2010). 
Today, there are 60 universities with more than 1.4 million enrolments. However, critical 
demands expressed in the forms of social mobilization led by high-school and university 
students have drawn attention to the HES effectiveness. It is currently undergoing new 
structural reforms to moderate the ‘market forces’ once fostered (Brunner, 2002). 
 
Educational demands 
 
Since 2006, a movement initiated by secondary students has demanded the definition of 
minimum standards for the outcomes of primary and secondary education as well as the 
assurance of equitable access to and quality in tertiary education. As a result, the first change 
to the Education Law was approved in 2009 setting new parameters for the outcomes of 
primary and secondary education. However, the changes seemed not to suffice the 
generalized demands and of the overall performance of educational institutions. In 2011, a 
revitalized force of students, now in the higher education, protested again to demand 
primarily the assurance of free access to the HES, and the assurance of quality in public 
institutions (Bellei, Cabalin, & Orellana, 2014; Cabalin, 2012). By the end of 2014, several 
issues raised by the social movements were incorporated by the executive power in the forms 
of proposed laws. Their main target was to control profit in educational institutions supported 
with public funds and an incremental assistance for the coverage of tuition to avoid desertion 
(Arrau & Loiseau, 2003). In spite of the movement towards free access, other relevant 
aspects such as quality, planning of academic offer to match societal needs in teaching and 
research have not been planned. At the same time, the most current local accreditation system 
established in 2006 (Espinoza & González, 2012) to measure the process (not the output) of 
universities has been questioned and its transparency criticized (Domínguez, Bascopé, 
Meckes, & San Martín, 2012). 
 
Challenges to manage complexity in HES 
 
Challenges to the re-composition of a higher education system are many. However, the 
principal objective should be synergy. Synergy requires a systemic view in which the 
contributions of each actor is tightly integrated so that the system as a whole delivers learning 
for life and work, according to the needs based on demography, geography, economy, 
language, sociology, and culture. Also, a renewed system will require setting strategic and 
operational priorities. For example, a system proposal should state whether all universities 
will be funded (at least partially) by the State, how the institutions will access public funds, 
and in exchange of what types of outcomes (Reich Albertz, et al., 2011). Another related 
issue is the decision about classifying the universities as teaching institutions or as complex 
institutions with responsibility in research and service as well. Further, the proposal should 
state whether their orientation in teaching and research should support socioeconomic 
progress. And last, it has to define how quality will be measured (Gálvez & Haug, 2006). 
Alternatively, complete freedom on teaching and research would let ‘market forces’ decide 
the areas in teaching, research, and university government. It could result in suboptimal 
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(although efficient) matching of the demand and offerings in terms of quality, tuition funding, 
academic programs, and basic and applied research. 
 
We present a method for describing and analyzing a higher education system’s aspirations 
systematically. By mapping all the institutions in the system we can highlight their strengths 
and weaknesses, and similarities and differences. The proposed mapping reveals the ‘bright’, 
‘light’, ‘blind/blank’ spots in the system without value judgment. A highly emphasized 
‘bright’ spot may be a critical component of the system but it may also be a historical carry-
over. An infrequently emphasized ‘light’ spot may be appropriately so or its potential may be 
unrecognized and may deserve more emphasis. An unemphasized empty spot may have been 
unconsciously overlooked and hence ‘blind’; or, it may be infeasible and hence consciously 
‘blank’ (Hasan, et al., 2014). Envisioning the HES as a heat map of ‘bright’, ‘light’, and 
‘blind/blank’ spots will help develop systematic strategies to advance a knowledge society. 
 
We argue that ontology mapping can provide an excellent foundation for developing 
evidence-based strategies for HES to navigate the uncertainty and complexity of their 
environment, and to transform themselves. Several aspects need to be systematically and 
systemically studied to diagnose the state of Chile’s HES. The literature tends to treat the 
parts of the system separately, but an encompassing vision that describes them and 
systematically maps the advances and opportunities for improvement is critical ad portas of 
structural reforms. The topics covered and integrated in this research aim to describe the 
whole and the parts of the HES. First, what are the organization and priorities of a higher 
education system and what are the priorities in Chile? Second, what is the mechanism to 
define and verify that the actors of the HES are contributing in the right track of an agenda? 
And where are the gaps in the performance that may need to be re-defined or improved to 
satisfy societal demands? 
 
Ontology of Higher Education 
 
The following ontology is based on (Ramaprasad, 2011). A higher education institution can 
be mapped onto five dimensions represented by the six columns shown in Figure 1. They are, 
from left to right: (a) Aspiration, (b) Scope, (c) Function, (d) Focus, and (e) Outcome. The 
Aspiration dimension has two sub-dimensions (columns) – the prefix article and the 
adjective. The five dimensions can be used to characterize an institution’s state-of-the-
aspiration. (In the rest of the paper we will capitalize the names of dimensions and the 
categories within. Thus Sciences will refer to the category in the Focus dimension/column; 
sciences will refer to the collection of science disciplines). In the following we briefly 
describe the taxonomies constituting each dimension. A more detailed discussion is available 
in Hasan, Ramaprasad, & Singai (2014). 
 
Aspiration 
The Aspiration of an institution defines the reputation it seeks. We have used a simple four-
level categorization of Aspiration – Premier, Leading, Advanced, and Basic. In each category 
an institution may be the only one or one among many as connoted by the article preceding 
the adjective. The categories are subjective; there are no specific benchmarks to distinguish 
the four. An institution which is Premier globally will also be Premier Regionally and 
Nationally. On the other hand an institution which is Premier Nationally may be Leading 
Regionally or Globally. Thus in specifying the aspiration it would be necessary to do so with 
reference to the scope.  
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Figure 1: Ontology of higher education 

 
Scope 
The Scope of an institution defines its geographical reach – how far its reputation extends, 
where its students will be placed, where its students will be recruited, where its services will 
be provided, where its faculty will be recruited, where their research will be presented and 
published, etc. An institution’s Scope can be the World, a Region of the world, Country, or 
State.  
 
Function 
The Functions of an institution are represented by the three classic categories of Research, 
Teaching, and Service. All higher education institutions emphasize the three functions but in 
different measure.  
 
Focus 
The Focus of a higher education institution may be the Sciences, Professions, Vocations, Fine 
Arts, or Humanities/Social Sciences. Many comprehensive institutions focus on all of them; 
the specialized institutions, focus on one of them or a subcategory within.  
 
Outcome 
The Outcomes of a higher education institution may be Scientific, Technical, Economic, 
Social, and Cultural development (Ramaprasad & Sridhar, 2011) of the society.  
 
There are 2880 (2*4*4*3*6*5) possible aspirations of a higher education institution 
encapsulated in the ontology. These descriptions can be derived by concatenating a natural-
English sentence left to right, choosing a word from each column and interleaving the 
word/phrase adjacent to the columns. Consider two such concatenations: (a) The Premier 
institution in the World in Research in Sciences for Scientific development, or (b) A Basic 
institution in the City in Education in Arts for Cultural development. The characteristics of 
the two institutions would be very different. An institution may be described using many 
combinations from the ontology – not just one. For example, a comprehensive university may 
incorporate both the above descriptions. Thus the simple ontology provides a sufficiently 
fine-grained structured natural-language framework for characterizing an institution’s profile. 
 
Method 
 
This study focuses on the population of 60 institutions of the Chilean HES (Table 1). It 
includes both public and private universities. All these institutions have aspirations to 
contribute to Chile’s knowledge ecology and are doing so, as evident by their research 
(publications, patents, etc.), education (courses, programs, etc.), and service (professional, 
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extension, etc.). They have different profiles – contributing to the variation in and hence the 
robustness of the knowledge ecology. Last, these institutions highlight the geographical and 
social expectations and their strategic importance in the knowledge ecology of Chile.  
 
In the following we will discuss the method of mapping the aspirations of these institutions 
based on publicly available data. We will present the results as visuals highlighting the 
‘bright’, ‘light’, and ‘blind/blank’ spots in Chile’s HES at the level of monads and dyads in 
the ontology, and discuss the same. In the conclusion we will discuss the implication of the 
ontological maps for Chile’s HES strategy, and the future direction of our research.  
 

Table 1: Higher Education Institutions in Chile (2014) 
 

1 Universidad De Chile 31 Universidad Técnica Federico Santa María 
2 Universidad Católica De La Santísima 

Concepción 
32 Universidad Católica 

3 Universidad Católica De Valparaíso 33 Universidad De La Serena 
4 Universidad De Concepción 34 Universidad Academia De Humanismo Cristiano 
5 Universidad Santiago De Chile 35 Universidad Adventista De Chile 
6 Universidad Austral 36 Universidad Autónoma De Chile 
7 Universidad Católica Del Norte 37 Universidad Bernardo O'Higgins 
8 Universidad De Valparaíso 38 Universidad Bolivariana 
9 Universidad Tecnológica Metropolitana 39 Universidad Católica Silva Henríquez 
10 Universidad De Tarapacá 40 Universidad Central 
11 Universidad Arturo Prat 41 Universidad Chileno-Británica De Cultura 
12 Universidad De Antofagasta 42 Universidad De Aconcagua 
13 Universidad De Atacama 43 Universidad De Artes, Ciencias Y Comunicación 
14 Universidad Del Bío Bío 44 Universidad Arcis 
15 Universidad De Los Lagos 45 Universidad Santo Tomas 
16 Universidad De Magallanes 46 Universidad San Sebastián 
17 Universidad De Talca 47 Universidad Pedro De Valdivia 
18 Universidad Católica De Temuco 48 Universidad Los Leones 
19 Universidad Católica Del Maule 49 Universidad Internacional Sek 
20 Universidad Diego Portales 50 Universidad Ucinf 
21 Universidad Mayor 51 Universidad De Las Américas 
22 Universidad Finis Terrae 52 Universidad Del Pacifico 
23 Universidad De La Frontera 53 Universidad Viña Del Mar 
24 Universidad Andrés Bello 54 Universidad Gabriela Mistral 
25 Universidad Adolfo Ibáñez 55 Universidad Iberoamericana De Ciencias Y 

Tecnología 
26 Universidad De Los Andes 56 Universidad La Republica 
27 Universidad Del Desarrollo 57 Universidad Miguel De Cervantes 
28 Universidad Alberto Hurtado 58 Universidad Tecnológica De Chile Inacap 
29 Universidad De Playa Ancha 59 Universidad La Araucana 
30 Universidad Metropolitana De Ciencias De 

La Educación 
60 Universidad Del Mar 

 
Data Collection 
The aspiration of each institution was captured from its vision and mission statements 
available on their websites. These were downloaded during the period April-August 2014. Of 
the 60 institutions 59 have explicit vision/mission statements. The institution without a 
defined vision and mission, although listed in Table 1, is not incorporated in the analysis. 
 
The full text of the above mentioned documents were downloaded and shared among the 
Spanish speaking authors. The language of the documents is Spanish in all institutions. All 
the vision/mission statements and many of the related documents do not have a date stamp. 
Since they were posted on the official website we assumed that they were the most current 
statement of the aspiration. We note that the present analysis is cross-sectional as of April-
August 2014. However, subsequent changes to the institutions’ aspirations can be 
incorporated continuously into the knowledgebase to provide an updated map as well as a 
longitudinal perspective. 
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Data Coding 
The statements of aspirations vary considerably in format, length, content, and detail. The 
objective of coding was to construct a synthetic consensus vision/mission statement for each 
institution using the structured language of the ontology.  

 
Translated from the original: “University X is a public institution in higher education, 
autonomous and socially responsible, located in the Metropolitan Region, which 
mission is: To form persons with high academic and professional abilities, preferably 
in the technological domain, supported by the generation, transfer, application and 
diffusion of knowledge in its own areas to contribute to the sustainable development 
of the country and the society of which is part” 
 
Synthetic: A basic institution in the state in education and research in professions, for 
the social, economic, and technical development in a knowledge society. 

 
The synthetic statements, because of their common underlying structure, permit us to 
systematically compare, contrast, analyze, and integrate the states-of-the-aspiration of the 59 
institutions.  
 
The final synthetic vision/mission statement for each institution is based on consensus coding 
among two bilingual team members and a research assistant. The consensus was reached 
through a four-step process: 

• The research assistant was given a glossary of the ontology, and asked to generate a 
first coding of terms according to the structured language 

• The coding of the 59 institutions were revised individually by two team members who 
constructed a draft synthetic statement for each. 

• The draft statements were compared by the two bilingual team members and 
differences discussed to arrive at a consensus. 

• The consensus was the product of face-to-face discussions. The participants went back 
and forth between the draft synthetic statements, the data, and occasionally the website 
to assure that the statements fully encapsulated the stated aspiration of the institution. 
Through these iterations we sought to assure the reliability of coding. 

 
Results 
 
We present the ‘big picture’ of the state-of-aspiration of Chile’s HES as an ontological map 
of monads  – individual categories in the ontology – in Figure 2. The parentheses next to each 
category indicate frequency of occurrence. The bar below each category is a visual indicator 
scaled to the maximum number of occurrences of any one category (Education - 59). 
 
The ‘bright’ spots are categories with the larger numbers and longer bars; the ‘light’ spots are 
the ones with the smaller numbers and shorter bars, and the ‘blind/blank’ spots are the ones 
with close to zeroes and virtually no bars. There are no objective frequency cut-offs between 
‘bright’, ‘light’, and ‘blind/blank’ spots. Yet, the visualization in Figure 2 clearly highlights 
the areas of emphases and of limited or no emphasis. Overall, in Chile’s HES, the 
institutions’ aspirations emphasize being a Basic institution in Education in the Professions 
for Social development. Most of the institutions explicitly aspire to make contributions at a 
Country or State level, not at the Regional or Global level. Similarly the emphasis on 
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Research is about half that on Education, and on Service about a third. Following the Focus 
on Professions, the order of emphasis is: Humanities, Sciences, Arts, Vocations, and 
Religion. Vocations and Religion, the least emphasized are still covered by about a fifth of 
the institutions. Overall, almost all the elements in the ontology find expression in at least one 
aspiration statement. The relative luminosity of the elements in each dimension of the 
ontology provides insights and raises a number of questions about the role of Universities in 
Chile’s HES.  
 

Aspiration  Scope Function Focus Outcome
The (0) Premier (5) World (6) Research (30) Sciences (19) Scientific (9)

A/An (31) Leading (0) Region (0) Education (59) Professions (37) Technical (16)

Advanced (14) Country (25) Service (20) Vocations (12) Economic (13)

Basic (39) State (21) Arts (16) Social (41)

Humanities (20) Cultural (24)

Religion (12)
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Figure 2: Ontological map of higher education in Chile (monads) 
 
In their Aspiration none of the universities aspire to be The university. None aspires to be a 
Leading one either. From the ontological map we cannot infer the extent to which the 
declared aspirations match practice. We cannot also infer the truth of the statements – 
whether they are simply words for public/accreditation consumption or serious statements. 
Yet, at the very least the map reflects a significant lack of ambition of Chile’s Universities.  
 
In the Scope of their aspiration, the heavy emphasis on Country and State with some on the 
World and none on Region suggests an inward perspective of Chile’s higher education 
institutions. Even though Chile has been recognized as one of the most developed countries 
in the region (member of OECD since 2009) few of Chile’s universities aspire to capitalize 
upon its experience to expand its scope beyond the borders. This represents an opportunity 
unseen by Chile’s HES given that the majority of the countries in the region are characterized 
as undeveloped or developing countries, and thus they may benefit from the knowledge and 
practice generated in Chile in education and research.  
 
In their Focus, among the six elements, Profession dominates. The rest of the Focus 
categories may need to be emphasized more in order to contribute to the integral development 
of the states and the country as mentioned in a majority of the mission statements.  
 
Finally, in Outcome we noted an emphasis on Social and Cultural development, but a 
‘lighter’ emphasis on Technical, Economic and Scientific development. This may indicate a 
fuzzy focus of contributions of each institution, assuming a generic type of contribution to the 
development of Chile, but not formally committing to specific areas and needs in the 
generation and transfer of knowledge. 
 
The ontological map of dyads – combination of two categories in the ontology (Figure 3) –
outlines the aspirations at another level of granularity. The frequency of each dyad is 
indicated in each cell, and the darker the cell, the higher the frequency. As may be expected, 
the brightest dyads are combinations of the most frequent monads (Education-Professions; 
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Basic-Education; Education-Social), revealing again that the aspiration of  most universities 
in Chile is to be one out of many basic institutions dedicated mainly to teaching to foster 
social development. Even though rankings show some universities in Chile as productive in 
research, the dyad Research-Scientific development is a ‘light’ spot. Similarly, the 
contributions of universities to economic development seem to be a ‘light’ spot. 
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Figure 3: Ontological map of higher education in Chile (dyads) 
 
The ontological map of dyads also highlights the co-occurrence, and hence possible 
association, of categories within a dimension. Among Functions, Research-Education co-
occur far more frequently than Service-Education and Service-Research. The Focus areas co-
occur a little (maximum frequency = 14) – perhaps indicating differentiation of Focus. 
Among Outcomes, Social-Cultural development co-occur most often, the rest far less – again 
perhaps indicating a significant differentiation among Outcomes.  
 
In summary, the ontological maps of Chile’s HES at the level of the monads and dyads 
highlight many key ‘bright’, ‘light’, and ‘blank’ spots. They reflect the modest aspirations of 
the institutions in the HES, and also a very modest level of differentiation and integration 
among them.  
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Discussion 
 
The state-of-the-aspiration of the HES in Chile includes several components which would be 
expected in any nation’s HES. However, for a country which is most developed in the region 
it seems to be immature. Based on the the ontological maps we may summarize the following 
systemic insights. 
 
The aspirations of universities in the Chile’s HES are modest and unbalanced. This may 
simply be a consequence of the historical evolution of these institutions and the lack of 
systemic feedback to the policy makers. Yet, in the context of the transformation currently 
underway, the ontological maps may help guide their trajectory – help determine what should 
be held continued, changed, and transformed. 

No institution aspires to be ‘The’ or ‘A/An’ Leader, no matter its scope, function, focus, or 
desired outcome. It may be due to cultural modesty, recognition of the reality of resource 
availability, or simply historical trepidation about being ambitious. The ontological maps do 
not reveal the reasons, but they have to be investigated to effectively guide the future 
trajectory. 

The majority of universities focus on the country and state. Given that most countries in the 
Latin American region are characterized as undeveloped or developing countries, there is an 
opportunity for Chile’s institutions to share knowledge about its development model. The 
cooperation and collaboration fostered through the HES can benefit the countries and the 
region as a whole. 

Although some universities focus on research, their overall aspirations are those of teaching 
universities, and very few commit to contributing to the scientific development. This may be 
a significant weakness in an era when scientific development is becoming the primary driver 
of innovation and all other types of development. 

The focus of the institutions is varied but non-uniform and may need to be reassessed to meet 
societal demands. There is no normative standard and perhaps no country has struck the right 
balance. Within this is embedded the tension between degrees and jobs, certification and 
graduation, and the soft and the hard disciplines. These are difficult dilemmas with no 
magical solutions. 

Last, the outcomes are varied but their emphases skewed towards social and cultural 
development. They may need to be realigned to foster the scientific, technical, and economic 
development. 

Conclusion 
 
The uniqueness and originality of the present study makes it interesting and useful in the 
current context of structural reforms in Chile’s HES. It provides an unseen lens to map and 
describe higher education institutions. There is a necessity for strategies, policies, plans, and 
tools for university governance to orchestrate performance and contributions of each. 
Ontological mapping at the systemic, institutional, and sub-institutional level can provide 
guidance for such governance. The mapping makes visible the differentiation between 
teaching universities (most) and complex research universities. Each type contributes and 
perhaps leads in their own domains (scope, function, focus, outcome). The mapping can also 
help facilitate the integration of these institutions. Last, the ontological analysis can help 
develop criteria for quality/accreditation/financing/access systems, recognizing and 
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motivating heterogeneity and different types of contributions to match the diverse needs of 
the country. 
 
Thus, we argue that ontology mapping can help develop evidence-based strategies for HES to 
navigate the uncertainty and complexity of their environment, and to transform themselves. 
The study together with the study of Karnataka’s HES adds to the comparative body of 
knowledge of HES. 
 
In the future the method can be refined and extended. For example, one may map the state-of-
the-practice of Chile’s HES and study the gaps between their aspirations and practice. These 
studies can also be used to map the changes over time if historical data are available. Further, 
similar studies in other countries and states will provide a comparative basis for analysis and 
policy making.  
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