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Abstract
The article shows the results of the structure of collective knowledge management
(CKM), deﬁned from the concept of research management of research groups in
the university with the use of a semantic algorithm. The process begins with the
creation of a site in the social network facebook with the subject of the investigative
management in the university. Through a structure of dimension given by proﬁle, role,
category and subcategory making direct connection with a relational database called
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result is the proposal of a functional scheme that allows the design and creation of a
collective knowledge management model as support for university research.
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In recent years, the trend of knowledge management (KM) is towards the collective
(CKM) As a fundamental process in organizational management (OKM).
This work focuses on the analysis and evaluation of the research management that
the research groups generate to support the architecture of collective knowledge in
the university. The work seeks the implementation of a CKM model with a prototype
of a computer system which demonstrates the possibility of doing OKM of CKM; The
latter is developed from the basis of production reported by research groups at the
university and its lessons learned.
Its relevance is to make the most of the experiences gained from research groups
through a scheme of lessons learned in an open and unstructured environment
such as social networks. Where it was possible to establish an architecture for the
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Management Model Knowledge in scientiﬁc research as a contribution of the groups
to the context of Science and Technology in the locality, city and country region.
The work was carried out in three phases. In the ﬁrst phase, the conceptual aspects
that deﬁned and included a model for the CKM and the steps to be considered for
its construction were developed (Pereira, 2011). Followed by the deﬁnition of KM and
CKM by some expert authors in the area. Subsequently in terms of CKM, it is deepened on its beneﬁts for ﬂexible scenarios worked in groups with a speciﬁc objective to support collective knowledge generated by individuals (Cárdenas & Spínola,
2013).
The second phase presents the environment of the research groups in the university,
highlighting their work and the role they play in strengthening the Qualiﬁed Registration, Self-Assessment and High-Quality Accreditation process in their academic
programs as supply and demand in the university. work environment.
The third part focuses on the description of the implementation and veriﬁcation
of the prototype of the computer system. This will be implemented online on a
website through a relational database that will support the actual registration of
an indeﬁnite and random number of research output and its lessons learned. Taking as reference the ontological algorithm and the source of the social network
Facebook, in order to propose a model for the management of knowledge of these
groups.
In the end the use of the socialization strengths generated in social networks is
shown combining the structured and unstructured knowledge of CKM in support of
the OKM.
The article is developed based on the state of the art of the KM, the lessons learned
and structure of the research groups, then the applied methodology is broken down,
with the results obtained and the authors’ discussion about it. In the end, we will close
with the conclusions and references queries by other authors who have done similar
studies.

2. State of the art
It is represented through studies conducted in the individual and collective GC with
research groups at the University.
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2.1. Scientiﬁc Production in universities
How is research knowledge generated and transmitted in the university? Has been
studied from different perspectives, focusing only on one of the phases of the KM
cycle. There are authors who analyze parts of the knowledge cycle: how are the forms
of knowledge creation in research (Gaviria, et al., 2007, García, (2011), how to share
and transfer knowledge from Human capital theory and KM (Iqbal & Toulson & Tweed,
2011).
In this work, the most widely used model is the knowledge spiral or SECI model
(Nonaka, & Takeuchi, 1995; García-Alsina & Gómez-Vargas, 2015), since it allows to
study the forms of knowledge creation from Tacit and explicit knowledge in addition
to their different forms of conversion. Where the explicit that refers to the quantiﬁable
(measurable), what is transmitted and stored, and the tacit, which is subjective, lie
in the deepest individual experience. Like the values and emotions of individuals;
To this reconstruction is called ”knowledge conversion spiral” and is not a linear and
sequential process, but exponential and dynamic.
Other studies focus on identifying the beneﬁts of CKM in the ﬁeld of research (Kidwel
et al., 2000; Vásquez, 2010). Finally, there are other types of studies whose objective is
to measure the productive capacity and the intellectual capital of the research groups
(Bueno & Morcillo & Rodríguez & Luque, 2003; Vásquez, 2010). Focusing on the context
of research carried out by research groups at the university.

2.2. Learning Lessons
They are understood from the explicit knowledge that is generated through the positive or negative results acquired during the development and execution of a process
and its ability to innovate through experience (Brent, 2008).
However, these lessons learned through the ”research production” generated by
researchers require more than ”the management of knowledge management and
contextual learning that is progressively implemented in institutional structures to
carry out the processes of Innovation” (Peluffo, 2010, p.44). Where the management
of the institution must focus on the human intellect of the university to turn it into
knowledge.
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2.3. Characterization of research groups
There are several approaches to characterize research groups that facilitate progress
in the study of KM practices at the university. The authors Rey, Martín and Sebastián,
(2008) suggest three ways to analyze the research groups: a) according to the results,
b) the inputs; Or c) according to psychosocial characteristics.
Some authors point to the structure of the group, understood as the forms of internal
organization and distribution of functions (Londoño, 2005; Gaviria, 2007; Hamui, 2010).
For their part, Bueno et al. (2008) consider the components of intellectual capital as a
means to characterize research groups.
The criteria for characterizing research groups, according to intellectual capital, are
grouped into the three categories offered by the Intellectus Model: human capital,
structural capital and relational capital (Bueno et al., 2008; Rivera 2011). Alsina &
Cobarsi-Morales, 2010). In the case of social capital, technological capital, and ﬁnance
capital, Alsina & Cobarsi-Morales (2010.

3. Metodology
It was done through the application of some modules of the GEINVE-CKM prototype
with the unformatted texts collected in the social network and worked with the ontological algorithm, in order to give it a speciﬁc format to be interpreted through a
database MySQL relational data.

3.1. Architecture
For this study, we analyzed some cycles of knowledge taking into account that in
the various models there are points in common such as individual values, teamwork,
communication channels, organizational culture and the creation, assimilation and distribution of knowledge. Proving that the process is based more on cultural and organizational aspects than on a technocratic perception (García, 2011).
These cycles were implemented in a prototype of a computer system (PSC) to be
applied to some research groups in the areas of science and technology (S & T) of a
scientiﬁc research center in the city of Bogota, Colombia.
DOI 10.18502/keg.v3i1.1421
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Fig. 1 shows the relationship between the elements that form the proposal of the
CKM model taking some key elements of the spiral SECI model and its transformation with the use of the application of data processing technology, socialization and
internationalization between Others (Haslinda & Sarinah, 2009; Kebede, 2010).
The proposal presented integrates some components in each of its quadrants:
• Quadrant 1: It starts from the system of investigative management that the
university has to direct the research groups where it is possible to share the
KM.
• Quadrant 2: It presents the capacity of the knowledge that each one of the
groups of investigation has to generate production through the relation of concepts.
• Quadrant 3: It starts from the group measurement model of the scientiﬁc center to generate production of the format TOP where it is possible to build the
architecture of the crossed knowledge.
• Quadrant 4: It starts from the results of the research production as contribution
to the scientiﬁc community in the country, justifying the concepts learned.

Figure 1: Global architecture of the CKM model.
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The proposal of this model CKM in the university focuses on the development of
intellectual capital which allows explaining the effectiveness of organizational learning, the efﬁciency of KM and the expected results as contribution to the scientiﬁc
community of the country.
At the same time, it uses the logical sequence of data, information and knowledge,
which ﬂow in the upper quadrants where the knowledge is presented tacitly / tacitly
and tacit / explicit respectively. These in turn allow that through a model centered in
group measurement of the scientiﬁc center, is generated through the research production of the CKM as contribution of the scientiﬁc community of the country.
This production allows to establish a speciﬁc scheme in the lessons learned for this
CKM model as fundamental elements of the same, where the research groups are
aligning not only their CKM but their experience to achieve a transfer of adequate
knowledge to other groups or institutions of higher education.

3.2. The prototype: GEINVE-CKM
The prototype was generated from the scheme of the research management model in
the university under the conception of the lessons learned within a CKM environment
(Ochoa & Cruz & Gil, 2015) developed under a free code language Java Servet Page
( JSP) Which allows through a relational MySQL database the registration of structured
information, from an ontological algorithm used for the treatment of massive unstructured information obtained in the social network facebook.
Fig. 2 shows the explicit elements that make up this prototype:
• Knowledge User: Researcher group
• Application: Model of measurement of groups of the scientiﬁc center
• Platform: Relational Data Base
• System: Information processing and its respective analysis (semantic algorithm
social network).
The prototype works with two approaches. First, with the Research Management
System at the university, which contains the individual and research research production as shown in Fig. Second, with an explicit knowledge approach called ”Lessons
Learned” divided into two: those directly registered by the researchers of the group in
a structured way and those presented in a massive way in the facebook social network,
seeking collective learning among them, to Through the use of metadata for speciﬁc
queries and searches.
DOI 10.18502/keg.v3i1.1421
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Figure 2: Scheme Prototype GEINVE-KM.

For the development and operation of the lessons learned it was necessary to
interact with some libraries and special structures of the computer system in three
layers:
• Enterprise Java (King et al, 2014): It allows to establish the connections of the .jar
/.jsp / .html making connection between the layers of the system.
• ServletLoginController (QVT, 2007): Used to make the authentication of the users
to the system of investigation management through the user and identiﬁcation
number of the account.
• jQuery API (jQuery Foundation 2013): A JavaScript for connecting the HTML pages
that make up the prototype business layer.
• JavaServer Pages (JSP): Base language for coding the business layer of the prototype (instructions). Class.jar
• JavaBean (JavaBean, 2014). JSP Business Layer Code Editor.

3.3. Functional architecture design and algorithm analysis
The analysis was based on explicit knowledge and was able to share successful experiences, motivations, feelings, objects and other elements along with their connections
or relationships.
The following is the development of the CKM architecture that allows the analysis of
the lessons learned registered in the social network facebook through the scheme of
DOI 10.18502/keg.v3i1.1421
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proﬁle, role, categories and subcategory where each participant made his selection and
managed to interact with the prototype GEINVE-CKM for the synergy of knowledge.
Fig. 3 shows the ﬂow of data, information, knowledge obtained through the interaction of users of the social network and the CKM architecture implemented in the prototype. All this related to the subject of research production in the university, according
to the model of knowledge management used for this purpose.
The model is based on the categories of socialization, exteriorization, combination and
interiorization and their respective subcategories in the spiral of Nonaka and Takeuchi.
At the same time, it allows the user in the social network to relate the data of other
users in the form of an appointment in order to achieve the continuous ﬂow of information and to strengthen the knowledge base of the lessons learned, with the speciﬁc
subject of the investigative production in college. This architecture proposes a simple
consultations component to facilitate decision support through the tools involved.

Figure 3: Analysis of the algorithm.

As a result, the development of a comprehensive scheme aimed at CKM is expected
to establish the current state of research production in the university based on the
characterization of its users (researchers), their learned lesions registered in the prototype and the selected ﬁlters in the facebook social network.
When the user (researcher) is authenticated through the GEINVE-CKM system, a
request is immediately made to select the proﬁle, role and category to which it is
necessary to record the lesson learned under the dimension scheme.
DOI 10.18502/keg.v3i1.1421
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Then it allows you to interact with the lessons learned in the network where the
prototype selects the common ones and allows you to choose some that in prospective
would like to obtain. Organizing information at the semantic level (Senso, 2011), generating the CKM for the analysis of the learning obtained by each one of the researchers
of the group, during the development of a research project in the university.

3.3.1. Proﬁle, role and dimension of the architecture
The proﬁle, role and dimension elements were implemented according to the knowledge cycle of Nonaka and Takeuchi (1995): profile: researcher, teacher, professional,
other; Role: Leader of the group, national co-investigator or international
co-investigator, other; Dimension: Approach based on category and subcategories
where it is possible to structure the lessons learned from the group through the
components of the spiral scheme socialization, exteriorization, combination and interiorization.
Table 1 shows the coding assigned to the dimensions to better understand the
lessons learned in the research production of the participants in the social network,
facilitating the analysis and interpretation in the semantic algorithm.
T
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3.4. Algorithm of semantic analysis. Ontological Method
In Fig. 3 information is represented in a natural language where the human being can
read and understand it. But it can not be directly interpreted by machines, so what
to do? According to the authors Khare and Tantek (2006) it is recommended to stop
and organize the information under an automated reasoning scheme, so that these
machines are able to interpret the information through the semantic web. The purpose
is to analyze research production of groups in the university.
The algorithm used to know the learning lessons in the social network facebook,
works under the scheme of data mining and automatic learning with a quantity of
unstructured type text string.
The ontological method was chosen, for which speciﬁc rules were manually constructed to identify and organize the mass text collected from the social network.
The GEINVE-CKM prototype was ﬁrst activated to make a general revision of the
obtained mass text, in order to correct spelling mistakes and to eliminate some loose
letters. This procedure was done by migrating the text (external) in a ﬂat ﬁle without structure or format, achieving almost 85% correcting inconsistencies of tildes,
transcription and other negative elements in the text. This procedure was practically
manual.
Then the process of migrating the text (internal) with the text already debugged
in the prototype was performed again. Then the model of the algorithm of the ontological method of the prototype was activated which contains a text model through
the scheme of a tree of dependence of the words that compose said text. This tree
allowed to group the subject with the corresponding adjectives, verbs, among others;
In sentences (Kontopoulos & Berberidis & Dergiades & Bassiliades, 2013).
In Fig. 4 the XML set used in the tree process for the ontological scheme is observed.
This allowed to activate detectable patterns with keywords (metadata) that are in
different positions of the pattern. This process was done through an XML document
(Wei & Atle, 2010) where each node represents a tree that has the same form as the
pattern of the searched text, being able to assign the value corresponding to the rule
and the text with respect to the identiﬁed subject.
The XML facilitated the review, analysis and evaluation of each one of the sentences
of the text, extracting through the metadata the lessons learned (Kontopoulos & Dergiades & Bassiliades, 2013) in the process and thus the synergy was known to support
the Management of the CKM collective knowledge generated by research groups in
the university (Sens, 2011).
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Figure 4: XML documents - Ontological method.

4. Results
The GEINVE-CKM web 2.0 prototype allowed a correlation between the lessons learned
directly by the researchers of a research group and the ones selected in prospective
by those presented in the social network facebook.
This contributed to establish a document for the proposal of a model in the collective
knowledge management CKM of these research groups inside the university. Seeking
to generate plans of improvement that guarantee the success of the change and its
competitive level in prospective of the S & T of the country through the dynamics of
the lessons learned in a group and social way.
In addition, a process of synergy was generated with the other research groups
inside and outside the university with the theme of ”research production”. Where the
contribution to the academic and scientiﬁc community is strengthened and the skills
and skills of its researchers are highlighted.
Semantically, the model determines the direct relationship between ”research” and
”type of research”, generating a schema of ”experience”, ”skills” and ”skills” in the
automatic learning process through the nonprobabilistic profile, role or dynamic dimension in the process. This in order to improve the organizational learning and the CKM
DOI 10.18502/keg.v3i1.1421
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behavior in the approach of the contribution of the research groups towards a community of knowledge.
This ﬁrst approach of the relation of lessons learned and its identiﬁer allowed to
generate a scheme of possibilities in the semantic relation that can be projected for
the decision making in the allocation of resources, times and spaces in the management of projects of the groups. Taking the scheme in an increasingly broad group, to
become a model of support for the ”transfer of knowledge” with an avant-garde vision
worldwide.
Table 2 presents the proﬁle and number of participants in the study through the
social network scheme facebook.
T

2: Proﬁle Attributes and Role of Participants.
Proﬁle

Participants

Researcher

214

Teacher

1011

Professional

450

Other

1233

Total, Participants

2.908

To be the ﬁrst study through the social network facebook the number of participants
is good but the registration of researchers is very low, although the number of teachers
and professionals is also excellent to start the analysis of the scheme as such.
Fig. 5 shows the activated class.jar in the GEINVE-CKM prototype used to structure
the unstructured massive table that was collected from the participation of the social
network facebook.
Fig. 6 shows the trend of the lessons learned once the massive table collected in the
social network of Figs. 4 and 5 is structured. There is observed around the number of
participants in the subcategories and the main lessons learned from the same.
In the ﬁgure, also a knowledge domain is widely observed when applying the category of combination, followed by the category of exteriorization being at very close
levels between the categories of socialization and interiorization respectively. While
there is a group that without being in the profile made its contributions in an empirical
way to the category.
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Figure 5: Ontological analysis massive table social network.

Figure 6: Lessons learned social network.
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5. Conclusions
Through the theoretical framework, three models were identiﬁed as the methodological basis for the architecture of the knowledge management model such as the collective knowledge management approach and the Nonaka and Takeuchi knowledge
conversion model combined with the organizational model of López-Cruz & Obregón,
2015). Followed by the advances of the prototype GEINVE-CKM as fundamental tool of
the model with the records of the lessons learned from the social network facebook.
From the GC cycle, participants with a proﬁle and role of researchers and teachers
have strengthened their lessons and experiences through the combination, exteriorization, socialization and internalization respectively in the university, with the support
of the workshops of Research, synchronous and asynchronous communication, work
minutes, research notebooks and dissemination of results (Ochoa & Cruz, 2017).
Although there was a high percentage of participants in the proﬁle of others, it was
observed that they did not ignore some of the tasks of the spiral SECI model in their
informal research works, being a potential to be reviewed, analyzed and evaluated in
future studies in Similar topics.
With the interaction between the XML-tree document and the three-layer scheme
of the GEINVE-CKM prototype, it was possible to establish an ideal structure to pass
the obtained text in the social network to one previously structured in a MySQL relational database as the starting point for the proposal of the model of management of
knowledge in the university in future studies.
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