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ABSTRACT

In a context of rapid advances in educational methodologies and their socioeconomic
impact, this research highlights the crucial role of Knowledge Management (KM) in
optimizing academic competitiveness in university research. The study, carried out at
the National University of Cajamarca, demonstrates that effective knowledge
management, based on innovative practices and technological tools, contributes
significantly to the strengthening of scientific production and academic visibility.

The proposed model addresses critical deficiencies in current KM practices,
promoting the transfer, storage, and use of knowledge in an environment that fosters
innovation and research quality. Through a mixed approach, qualitative and
quantitative, the impacts of this model were evaluated, showing a notable increase
in the quantity and quality of publications in indexed journals, as well as in the
scientific productivity of the institution.

In addition to contributing to the theoretical framework of KM in higher education,
the study offers a practical and replicable model for other institutions seeking to
improve their academic competitiveness. This approach highlights the importance of
structured KM practices to meet global educational standards and effectively
contribute to the advancement of the knowledge economy.

KEYWORDS: Knowledge Management, Academic Competitiveness, University Research,
Indexed Publications.

1. Introduction

Within the framework of the fourth industrial revolution, scientific and technological
development is positioned as a central element for global socioeconomic growth.
This transformation, which significantly affects higher education, poses
unprecedented challenges for academic institutions in terms of competitiveness and
innovation. According to Bikse et al. (2022) and Cruz (2021), universities play a key
role as knowledge catalysts and value drivers in the creation of a knowledge-based
society. However, in Peru, Knowledge Management (KM) practices in universities
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have not yet reached the level required to respond to these global demands. Previous
studies, such as those by Morgan Rozas and Llinas (2017), show a low production of
scientific research and a limited presence in publications of international impact,
which calls into question the national academic competitiveness.

Against this backdrop, a critical question arises: How can the implementation of an
effective KM model improve competitiveness in university research in Peru? This
study seeks to answer this question by developing and implementing an innovative
KM model designed to strengthen research capacity and scientific production in a
university school. This model considers key elements such as strategic planning, the
use of emerging technologies and the creation of collaborative environments that
facilitate the transfer and application of knowledge.

The research is based on the recognition that, despite the current limitations,
Peruvian universities have significant potential to contribute to the advancement of
the knowledge economy. Mirata et al. (2020) highlight that systematic approaches in
KM not only improve research quality, but also have a positive impact on
educational policies and institutional management. In this context, the proposed
model combines a systemic approach with innovative technologies, aligning with
global trends to optimize the knowledge cycle and foster interdisciplinary
collaboration.

The justification for this study lies in its ability to generate significant improvements
in the quality of university research and its impact on academic visibility. Although
the analysis focuses on a specific institution, its findings and recommendations offer
an adaptable model for other universities in similar contexts. In addition, this
approach encourages the integration of emerging technologies such as system
dynamics, which, according to Suryani et al. (2024) and Garcia et al. (2024), is
essential for creating innovative academic environments.

Finally, the hypothesis suggests that the implementation of an efficient KM model
can significantly transform academic competitiveness, increasing the production and
quality of research and strengthening its social impact. This study not only seeks to
contribute to the development of knowledge in Peru, but also to position national
universities as key actors in the global research scenario.

2. General objective

To develop a Knowledge Management (KM) model to strengthen academic
competitiveness and optimize scientific production in a university school in Peru.

3. Methodology

The methodology implemented in this thesis is characterized by being rigorous,
structured and adapted to the objective of designing and implementing a Knowledge
Management (KM) model to improve academic competitiveness in a university
school. Here's a detailed breakdown:
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3.1 Methodological approach

. Mixed Approach: Combines qualitative and quantitative methods to gain a
comprehensive understanding of the problem. This approach allows analyzing both
the experiences and perceptions of the participants and measuring the impact of the
study variables objectively.

o Qualitative method: Used to explore experiences, perceptions and
needs related to knowledge management, through interviews and documentary
analysis.

o Quantitative method: It allows measuring and evaluating variables
related to academic competitiveness through surveys and statistical analysis.

3.2 Research Type and Design

. Type of research:

o Applied: It seeks to offer practical solutions through the design of
a KM model.

o Descriptive and explanatory: Describes the current state of KM in

the institution, identifies shortcomings and proposes a model that explains how to
improve academic competitiveness.

. Research Design:

o Case study: Focused on the Professional Academic School of
Systems Engineering of the National University of Cajamarca.

3.3 Variables

. Independent variable: Knowledge Management (KM), which includes the

identification, creation, storage, transfer and application of knowledge.

. Dependent variable: Academic competitiveness, measured through
indicators such as quantity, quality and impact of publications in indexed journals.

3.4 Population and Sample

) Population: Teachers from the selected university school, involved in
research and academic development activities.

. Sample: 14 teachers selected through an intentional sampling, based on
their experience in research and their active participation in academic projects.

3.5 Data Collection Techniques and Instruments

. Semi-structured interviews: To explore in depth the perceptions and
experiences of teachers about KM.

. Surveys: To collect quantitative data on the use of KM practices and their
impact on academic competitiveness.

. Documentary analysis: To identify policies, practices, and institutional
guidelines related to KM.
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. Worksheets: Used to diagnose the current state of research in the institution.

3.6 Procedures

1. Initial diagnosis:

o Evaluation of the current state of KM and research in the
institution through surveys and interviews.

o Identification of shortcomings and needs in research and
knowledge management processes.

2. Selection of indicators:

o Use of the modified Lawshe model to identify and validate key
KM indicators.

o Validation of indicators through experts and content validity index
calculations.

3. GC Model Design:

o Based on the dynamics of systems, a model was structured that
integrates strategic, operational and innovative dimensions of KM.

4. Model simulation:

o Simulations were used to project the impact of the model on
academic competitiveness under different scenarios.

5. Pilot implementation:

o Application of the model in a controlled environment, evaluating

its effectiveness and adjusting it according to the results obtained.
3.7 Data Analysis

. Thematic coding: To analyze qualitative interviews and extract meaningful
patterns.
. Descriptive statistics and regression analysis: To evaluate surveys and

measure the relationships between variables.

) Dynamic simulation: To project scenarios and evaluate the impact of
different KM practices on academic competitiveness.

3.8 Ethical considerations

. Informed consent: Participants were informed about the objectives of the
study and consented to participate.

. Confidentiality: The identity and data of the participants were protected.

. Regulatory compliance: The research complied with the ethical principles

of beneficence, non-maleficence, justice and respect for autonomy.
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4. Results and discussion
4.1 Results

The case study to achieve competitiveness in a university school in research was
carried out at the Professional Academic School of Systems Engineering of the
National University of Cajamarca (EAPIS), the scientific research process that is
carried out in universities must conclude in a publication of scientific articles in
quantity, quality and innovation, methodological criteria used in university
competitiveness rankings (Scimago, 2020) with this will achieve visibility of the
university school and the university as a whole.

Intellectual production involves a process, in which new knowledge is generated,
where research is carried out, contributing to innovation in various aspects of life
such as social, technological, scientific and academic. For this reason, it is important
that knowledge is disseminated (Milla et al., 2018), SINEACE establishes
publication in journals indexed in databases.

A KM model must promote each of the phases in the process of research production
and its subsequent publication, therefore, we will identify the scientific research
process at the National University of Cajamarca, which extends to all academic-
professional schools and is established in the research regulations. In Figure 1, 2
phases have been added to the process, these that are generated by researchers in
schools: generation of ideas and elaboration of projects, the whole process concludes

in the research report.
presentacion publicacion
de proyectos de articulo

Figure 1. Research process at the National University of Cajamarca. In original
language Spanish

It should be noted that according to Article 11 of the research regulations, projects
are called annually (VIR UNC, 2018). There are two sources of financing: the FEDU
funds, with low budgets ranging from S/. 500.00 and S/.1000.00 and the competitive
funds of the mining canon, with a base budget of S/ 350.0,000.00. Research projects
are regularly developed at EAPIS, mainly with FEDU funds, generating 88 research
projects (Vice-Rectorate, 2020) in different research groups.

Diagnostic results in EAPIS, on research, publication and empirical criteria for a KM
model

A survey is applied to diagnose the state of research, its publication in indexed
journals and to know relevant criteria in the research process at EAPIS that help to
formulate knowledge management indicators for the competitiveness of the
university school.
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The following results were obtained.

Es integrante de algun grupo de investigacion en la EAPIS?
13 responses

@ si
® No

Figure 2. Member of the research group
Source: SPSS 22. In original language Spanish

It represents the level of participation of the professors of the Professional Academic
School of Systems Engineering (EAPIS) in formally constituted research groups.
This figure is essential to evaluate academic collaboration, since integration in these
groups fosters scientific production, the exchange of ideas and the development of
interdisciplinary projects. It reflects the commitment of teachers to research as an
essential activity of their academic work.

En cuantas Investigaciones cientificas ha participado en la EAPIS?
14 responses

@entre1y5

® entre6y 10

® entre 11y 15

@ entre 16y 20

@ entre21y25

@ nunca he participado

Figure 3. Participation in scientific research

Source: SPSS 22. In original language Spanish
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It shows the degree of involvement of teachers in scientific research projects, both

individual and collective. This data is important to identify trends in the frequency of

research activities and to determine what percentage of teachers actively participate

in the production of new knowledge. The figure helps to analyse possible areas for
improvement in teachers' motivation and commitment to research.

Ha realizado alguna publicacién en revista indexada en Scopus, WoS o Scielo?
14 responses

®si
® No

g

Figure 4. Publication of research carried out in indexed scientific journals.
Source: SPSS 22. In original language Spanish

It illustrates the amount of research completed by faculty that has been published in
indexed scientific journals, a key indicator of academic competitiveness. It reflects
not only the quality of research, but also access to internationally recognized
scientific dissemination platforms. This analysis allows us to identify barriers in the
publication process and areas where efforts should be focused to improve the
academic visibility of the institution.

Por que cree Ud. que la investigacion en la que ha participado no se ha publicado en una revista
indexada (puede elegir varias)

14 responses

falta de compromiso 14 (100%)

conformismo 13 (92.9%)

falta de presupuesto 3 (21.4%)

desinterés 3(21.4%)

no es un requisito 11 (78.6%)

3(21.4%)

otra

0 5 10 15

Figure 5. Possible causes why research was not published

Source: SPSS 22. In original language Spanish
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It lists and prioritizes the factors that hinder the publication of research in indexed
journals. Among the most prominent causes are the lack of commitment on the part
of teachers, conformism in the face of the lack of publications, and the perception
that it is not a mandatory institutional requirement. These results underscore the need
to establish clear incentives and a research culture that values publication as an
essential objective.

Si en la anterior marco otra, por favor indiquela

3 responses

desconocimiento, falta apoyo de la direccion EAPIS
descococimiento, compromiso de los directivos a todo nivel

investigaciones de poco impacto

Figure 6. Other causes of non-publication of research in indexed journals.
Source: SPSS 22. In original language Spanish

It presents additional, although less frequent, factors that affect the publication of
research. These include a lack of knowledge about publication processes, lack of
interest on the part of teachers, and limited institutional support to facilitate access to
necessary resources. This figure highlights areas where it is possible to intervene
through training, mentoring, and strengthening institutional policies.

Debe establecerse como requisito que toda investigacion realizada en la EAPIS termine en la

publicacion de un articulo cientifico en revista indexada.
14 responses

®si
® No

Figure 7. All research in the EAPIS must be required to be published in an indexed
journal.

Source: SPSS 22. In original language Spanish
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It shows the level of consensus among professors on the need for all research in the
institution to be oriented towards publication in indexed journals. This criterion is
perceived as essential to promote the quality and relevance of research. The figure
reflects a generalized stance of support for the implementation of institutional
policies that prioritize publication as an integral part of the research process.

El factor 7 del modelo de acreditacion del SINEACE los siguientes criterios a evaluar. ;Cual cree

que es el criterio de mayor dificultad a conseguir en la EAPIS?
14 responses

gestionar recursos y alianzas
eslratégi...

Aantener un minimo de dncer.wles 13 (92.9%)

investig...

5(35.7%)

La rigurosidad, pertinencia y
calidad s..

El programa debe c.ontar con 14 (100%)
articulos ¢

Los docentes son capacitados

para ayuda...

0 5 10 15

Figure 8. This is the most difficult criterion to be achieved in the accreditation
process.

Source: SPSS 22. In original language Spanish

It identifies the main challenges in meeting the accreditation criteria for professional
schools. According to the professors, the greatest difficulty lies in the need to have
publications in indexed journals, a requirement that requires a strategic approach in
scientific production. Other challenges include the enrollment of research professors
in RENACYT and the use of technology surveillance tools, underscoring the
importance of strengthening institutional capacities and infrastructure to support
quality research.

The following question, open to teachers who participate in research in the EAPIS,
was established to know empirically (experience and observation of the reality of the
EAPIS) criteria that will serve as a basis for the identification of indicators in KM
models.
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Como se podria mejorar la produccion de investigacion y publicacion en revistas indexadas en
bases que exige el SINEACE.

14 responses

Teacherl: Greater support and openness from the Office of the Vice-Rector for Research, Equipment and
Laboratories, annual training plans in the lines of research for teachers, implementation of results-based
management.

Teacher2: improving research with the development of competencies, adequate selection of teachers when
entering teaching with research and publications, greater commitment.

Teacher3: commitment and support of managers, continuous training plans in the areas of interest of
researchers, increased budgets for research.

Teacher4: With a training plan, improve budgets, adequate teacher selection mechanisms.
Teacher5: With training, support from the vice-rector's office, with impact research.

Teacher6: training, processes for selecting teachers with researcher profiles, relevant research or with high
impact.

Teacher7: training, adequate budgets, implementation of knowledge management, laboratories.
Teacher8: Permanent training, larger budgets, application of knowledge management to research, laboratory

Teacher9: continuous training plan in the specialty of the research professor, permanent support from
managers, budgets, impact research

Teacher10: Develop competence in teachers, permanent support from the vice-rectorate, knowledge
management plans.

Teacher1l: impact research, budget, commitment of managers. implement a knowledge management
model, recognitions

Teacher12: Implement knowledge management model, training, permanent support from managers, budget.
Teacher13: relevant research, admission to the school of teachers with proven research capacity.

Teacher14: training for researchers, relevance of research, training to publish scientific articles, support
from UNC directors

Table 1. Criteria for improving research and its publication in the EAPIS
Source: Diagnostic questionnaire for teachers participating in EAPIS research.

It is observed that all teachers participate in research groups and that 85.7% have
carried out between 16 and 20 research projects and 14.3% have carried out between
5 and 10 research projects, however, only 7.1% have published their research in a
journal indexed in Scopus, WoS or Scielo. Among the criteria that have had the
greatest influence on the fact that research has not been published in an indexed
journal, 100% of teachers express a lack of commitment, 92.9% of teachers express
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conformism, 78.6% of teachers indicate that it is not a requirement to carry out
research and 21.4% of teachers indicate a lack of budget. and disinterest, due to lack
of knowledge, lack of support from managers at all levels and research with little
impact in a smaller proportion.

On the other hand, 85.7% of EAPIS professors agreed that publication in an indexed
journal should be established as a requirement for all research. In the case of the
criteria established in factor 7 of the SINEACE accreditation model for professional
schools, 100% of teachers indicate that the most difficult criterion to achieve in the
EAPIS is that "the program must have scientific articles published in indexed
journals”, 92.9% of teachers state "maintain a minimum of research teachers
registered in REGINA (Renacyt)", followed by 35.7% who indicate that the greatest
difficulty is in "using technological surveillance tools" and to a lesser extent
"strategic alliances and establishment of guidelines to ensure the quality of R+D+i"

To find out how research and publication of scientific articles could be improved, the
question was asked openly to the teachers of the EAPIS, which can be deduced that
it is not part of guidelines or permanent policies and we consolidate them in the
following table.

Criteria for research publication in indexed journals Results
Training and skills development 12
Support from UNC Directors 7

KM model and results-based management
Impact of research

Budget

Selection of teachers who have research
Equipment and Laboratories
Commitment

Recognitions

Nww|~o|o|~N

Table 2. Empirical criteria ordered according to the frequency of responses from
EAPIS teachers

Source: Authors' elaboration, extracted from the diagnostic questionnaire in the
EAPIS

These criteria will serve as a basis for the search and identification of KM indicators.
We then identified two hundred and three indicators of KM models that contain the
criteria in Table 1, organized into three dimensions and nine subdimensions
(Arguello, 2017; Martinez et al., 2011): strategic knowledge management (KM
strategies and KM objectives), innovative environment (culture of innovation and
innovative leadership) and knowledge cycle or functional KM management (origin,
storage, transfer, application and protection). To give them reliability, validity and
objectivity (R. Herndndez et al., 2014) care has been taken that their selection
belongs to KM models published in indexed journals, periodical research publication
that denotes high quality and has been listed in a worldwide
database/index/repertoire such as Scopus, Academic Search Premier, Fuente
Academica Plus, DOAJ, DIALNET, Aerospace Database, Civil Engineering
Abtracts, Metadex, Communication Abstracts, zbMATH, Social Sciences Citation
Index, 1BZ Online, Periodicals Index Online, Library, Information Science &
Technology Abstracts (LISTA), Library and Information Science Abstracts, Library

940



Carlos Jestis Koo Labrin, Alan Daniel Koo Labrin, Victor Sanchez Caceres, Rosel Burga Cabrera, Jose Camilo
Micha Ortiz, Néstor Elias Mufioz Abanto

Literature and Information Science, DOAJ, DIALNET, or LATINDEX. The two
hundred and five indicators grouped into nine subdimensions have been selected
using Lawshe's model for the subdimensions GC strategy, origin, storage, transfer,
application and protection, and the indicators of the remaining three subdimensions
have been selected empirically, here it is necessary to remember that all the
indicators have been extracted from research models and published in indexed
journals.

To select KM indicators in the research process carried out by a competitive school,
three KM experts and members of the EAPIS accreditation committee were surveyed
and the quantitative index for content validity was determined (Galicia Alarcén et
al., 2017), using the modified model of Lawshe, that based on the evaluation carried
out with respect to each CG indicator, the number of coincidences in the category
was determined (more than 50% agreement must occur among the judges, for the
item to be considered with a certain degree of content validity) (Tristan, cited by
Puerta & Marin, 2015). Lawshe proposes the Content Validity Ratio (CVR), defined
by the following expression:

Where: ne = number of panelists who agree in the "a lot" category
N = total number of panelists

According to Tristan (2008) for an indicator to be valid, the CVR must be greater
than 0.58. In Table 1, we can see 32 indicators that meet this condition, with validity
indices of 0.667 and 0.833. The most relevant KM index (I. GC > validity) is 0.833
for 15 indicators.

. l. GC >
Indicator CVR GC | validity
Productivity 0.833 |1 1
No. of Research Professors with a PhD degree [1] 0.667 |2
No. of Atrticles in Indexed Journals (Publication of scientific articles in
Scopus) 0.833 |3 2
Improve product quality 0.667 |4
Knowledge Management Systems 0.667 |5
Investment in research 0.667 |6
Commitment 0.833 |7 3
Communication processes 0.833 |8 4
Directing Style 0.667 |9
Decision-making 0.667 |10
Training in new technologies 0.667 |11
Financial incentives 0.667 |12
Recognitions 0.833 |13 5
Research budget 0.833 |14 6
Research policies 0.667 |15
New projects 0.667 | 16
Uses of ICT 0.667 |17
Personnel selection mechanisms 0.667 |18
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Emphasis on innovation and production of new knowledge applied in
the organization 0.667 |19
Publication of research results 0.667 |20
Through communication (transfer and storage) 0.667 |21
Commitment to learning, shared vision and openness mentality. 0.833 |22 7
Contributions of Human Talent 0.833 |23 8
Use of research results 0.667 |24
Exploitation of knowledge 0.833 |25 9
Existence of an innovative group. 0.833 |26 10
Innovation leadership 0.667 | 27
Owners and managers and supervisors stimulate innovation with their
leadership 0.833 |28 11
Collaborative tools 0.833 |29 12
Appropriate equipment and technology 0.833 |30 13
Skills development 0.833 |31 14
Innovation 0.833 |32 15

Table 3. Indicators selected using Lawshe's modified model (Tristan, 2008).
Source: Own elaboration

To make the KM model practical and to be able to model it dynamically, it has been
considered to work with the indicators with the highest validity index and they have
been ordered in table 2 according to their dimension and subdimension.

Dimension Subdimension Indicator
Lo Productivity (1)
Objectives of KM Publication of scientific articles (2)
Strategic knowledge Commitment (3)
management Communication Processes (4)

KM Strategies Recognition (5)

Research Budget (6)

Commitment to learning, shared vision and
openness mentality (7)

Cycle of knowledge Knowledge creation Contributions of Human Talent (8)
Knowledge Exploitation (9)
Innovative aners_ and_ managers and .supervisors stimulate
leadership |nn_ovat|0n with _thelr Iegdershlp (10)
Existence of an innovative group (11)
Innovative environment Development of competencies. (12)
Culture of | Collaborative Tools (13)
innovation Suitable equipment and technology (14)

Innovation (15)

Table 4. Selected KM indicators with higher validity indices, sorted by dimension
and subdimension

Source: Own elaboration

Indicators with a CVR of 0.667, although they meet the validity requirements
(Lawshe, modified by Tristan, cited by Puerta & Marin, 2015), are not listed in the
table above, but can be selected to adjust the model to be used.

To determine reliability, once we have the selection of the indicators for their
validity, we conducted a survey of the teachers of the EAPIS, Cronbach's Alpha is
obtained using the following formula:
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2
K 1_2%

O = ——

K -1 S,
Where:
K: The number of items
>Si2: Sum of Variances of Items
ST2: Variance of the sum of the items
to: Cronbach's Alpha Coefficient

By applying the formula one obtains,

a= 0.78

This value manifests the internal consistency, that is, it shows the correlation
between each of the questions, a value higher than 0.7 reveals a strong relationship
between the questions, in our case the value is 0.78. The problem to examine is the
establishment of a KM model in a university school that makes it competitive, with
the visibility that can be given by research and the publication of articles in indexed
journals that are made from there. We already have the input indicators and the
output indicator that also corresponds to the objective of the KM formulated by
Inche Mitma, (2007), we obtain the matrix of operationalization of variables, as
shown in the following table.

We will evaluate, through a simulation model, the effect of the independent variable
knowledge management, through its indicators, on the dependent variable,
competitiveness of a university school, through its indicator publication of articles in
indexed journals, as we had previously mentioned. This indicator is used for
positioning in the rankings, in the classification as a researcher in Renacyt and as a
factor in the accreditation of the academic programs of the university schools.

Characterization of the model
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2322020 Formato de caracterizackin e indicadores de Gestiin del Conociniento (GC)

Formato de caracterizacion de indicadores de
Gestion del Conocimiento (GC)

Con el objetivo de caracterizar (definir) los indicadores de GC, seleccionados y validados con las
respuestas a la encuesta que Ud. respondid, se le solicita a los expertos seleccionados, responder cada
uno de los items.

Con relacién al proceso de investigacidn en una escuela universitaria para competitividad, defina o
caracterize los siguientes indicadores:

Productividad

La cantidad de publicaciones en revistas indexadas van a generar competitividad tal come lo miden los
principales rankings como Scimago, utilizados en los procesos de licenciamiento y acreditacion.

Publicacion de articulos cientificos
Si bien es un Indicador de la GC en la investigacién, también vemos que es el indicador de competitividad

que muestra en la matriz. Es importante observar aqui &l procedimiento de la revista indexada en su tabla
de revision, normas de presentacion de articulos

Compromiso

Recoge la disposicion de los investigadores a ofrecer su esfuerzo a generar o presentar ideas sin necesidad
de un reconocimiento o un incentivo. Este compromiso es institucional

Proceso de comunicacian

Los procesos de comunicacion son importantes entre los miembros de los grupos de investigacion,
fomentar canales informales proporciona una gran ventaja en este proceso.

hitpa Noocs. googa. viDANI LSO HUB0GWS 1 aledifresponses 4
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M0 Formato de canscienzackin e indicadorea de Geatidn del Conocimianto (GC)

Duefios y directivos y supervisores estimulan con su liderazgo la innovacion
Este indicador es muy importante y su seleccidon muestra la dependencia vital en el proceso de
investigacidn, asignando recursos principalmente equipamiento y tecnologia adecuada. Deben dividirse en,

el apoyo del vicerrectorado de investigacion y el apoyo de la direccion de escuela, ya que tienen diferentes
niveles de estimulo.

Grupo innovador

La capacidad investigadora de sus recursos humanos y que no solo es producto de un trabajo individual,
sino de las relaciones que se logren entre los investigadores.

Herramientas colaborativas

Estas herramientas iniciales de apoyo a la investigacion y de poco presupuesto podria estar basada en
software bibliografico como Zotero, Mendeley, La GSiute y todas sus herramientas como el Meet, Forms,
Classroom entre otros.

Equipamiento y tecnologia adecuada

Apoyo recibido directamente del vicerrectorado de Investigacion quien con capacidad ejecutiva y
presupuestal es la Instancla que equipa tecnolégicamente las investigaclones desde su etapa inicial, Como:
las redes de telecomunicaciones, computadores de altas prestaciones, equipamiento especlalizado para
robotica, Inteligencia artificial, lot, etc.

Innovacion

Aplica nuevas ideas, productos, conceptos, servicios y practicas en un sistema de gestion transparente y
eficiente basado en los principios de libertad académica y autonomia universitaria

hiipedocs. google. comfAomatd HawWRyZEW-ToS Twimalahi LU0 ig SOHUBe WS | eledifeaponses kL
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ZAN2A020 Formain de carstienzaciin de indicadores de Gestidn dal Conociniento (GC)

Reconocimiento

Es el reconocimiento por las publicaciones de sus investigaciones, ya sea a través de la politica de
incentivos o bien del apoyo de los directivos,

Presupuesto para la investigacion

Las investigaciones innovadoras, de impacto y la productividad de ellas, dependen principalmente de las
oportunidades de disponer de adecuados presupuestos.

Compromiso con el aprendizaje, vision compartida y mentalidad aperturista

Debe ser una vision conjunta de toda la escuela en los procesos de investigacion, inclusive tambien como
una politica insitucional, sin estos criterios existiria el riesgo de caer en el conformismo.

Talento

Se define como la capacidad de abordar problemas complejos con rapidez y profundidad. Se considera que
sl se utilizan adecuados mecanismos de seleccion de personal, una escuela es capaz de atraer al mejor
talento,

Explotacion del conocimiento

La repercusidn clave de este proceso es generar mayor importancia en la investigacion hacia la parte
interna y como uso de sus resullados hacia la parte interna (empresas, instituciones, organizaciones, etc).
Esto podria inclusive generar divisas.

Q0N W 00 Ty 2Bv- NI LU0 g SDHUBoGWS 1 aleditfresponsss 4
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201122020 Wntithed form - Googhe Farms

Desarrollo de competencias

Los docentes incorparan conocimientos especificos de su drea de interés de una forma regular a través de
CUrs0s, CONgresos, reuniones, etc

Desea comentar algo adicional

Coincidimos en que un factor importante a tener en cuenta en todo modelo de GC, son las politicas de
investigacion y se sugiere considerarlo en la propuesta del modelo.

hitpsclidocs. pooghe comfarmsa/d! 1 famBWRy 28+ W-AoB TeinviDAhILOIGEDHUBaGWS 1 siedittresponse=ACY D BMhJEh3-BverziwP T4buBL SHTESG. 4

In original language Spanish

From the GC indicators in Table 3, we are going to separate them into first, second,
third and fourth order indicators. The former influence the latter, the latter the third,
and the latter the fourth.

First-order indicators:

Talent, innovation, commitment to learning, shared vision and openness mentality,
commitment, collaborative tools, communication processes, existence of an
innovative group, budgets for research and development of skills. It should be noted
here that collaborative tools are easily accessible by researchers such as
bibliographic tools (Zotero, Mendeley, etc.), anti-plagiarism tools, repositories for
searching for information in journals indexed in databases, all university schools and
in this case EAPIS has them. In the case of research budgets , these have to be well
established at the time of the presentation of projects, the development of
competencies has been placed here to minimize dependence on indicators, although
this indicator must be part of an annual plan in schools, the EAPIS does not have it.
however, with easy access to virtual and distance education through the Internet, to
platforms such as Coursera Free Courses, edX Free on Line Courses and an infinity
of complete courses on Youtube, we can make this indicator independent.

Second-order indicators:

Owners and managers and supervisors stimulate innovation with their leadership,
this indicator can be separated into 2 levels of indicators: support from the school
management, followed by the support of the vice-rectorate for research, productivity
that depends on published articles that is equal to scientific production. Scientific
articles fulfill two functions: one as an indicator of KM, in the strategic knowledge
management dimension, subdimension objectives of KM and also in this case as an
output of the system to give way to scientific production.

Third-order indicators:

The indicator of equipment and adequate technology would be made up of
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telecommunications networks, high-performance computer equipment, specialized
laboratories, and expensive equipment that depends mainly on senior management.
Here we also have the exploitation of knowledge, which can be achieved by
highlighting the value of the published articles.

Fourth-order indicators:

We have left recognition here , as an indicator that will leverage the motivation to
develop projects and is dependent on all the feedback of the process.
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Figure 9. Causal diagram of Knowledge Management for competitiveness in
research in a university school. In original language Spanish

Simulation and validation of the KM model for competitiveness in research at a
university school

The method consists of introducing changes in the model, to select the option that
provides the best results. For the simulation we analyzed 4 scenarios over a 36-
month horizon:

Scenario 1: No KM Practices

In this scenario, making both the communication processes and the innovative group
non-existent (value 0), while talent and innovation, being personal attributes of a
maximum of 1, we have placed them at 0.2, the projection in the number of scientific
articles in null, so competitiveness would be 0, as can be seen in the figure.
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Articulos cientificos

0 4 8 12 16 20 24 28 32 36
Time (mes)

articulos cientificos - pruchal —————————

Figure 10. Scientific articles without personal attributes. In original language
Spanish

Scenario 2: With minimal KM practices, but no innovative group

It is indicated that the teacher selection mechanisms establish values in innovation
and talent, at 0.5 out of a maximum of 1, we observe that quantities of scientific
articles are already beginning to be projected, however, it is not sustainable over
time, observing a decrease over time, it is necessary to improve other indicators for
this.

Articulos cientificos

¥ ]

[ =]
Ly

0 4 § 12 16 20 24 28 32 36
Time (mes)

articulos cientificos - pruebal

Figure 11. innovation and talent, at 0.5 out of a maximum of 1. In original language
Spanish

In this same scenario, by improving the talent of researchers (this can only be done
in the selection mechanisms), we will be able to correct the curve and sustain it over
time, that is, scientific articles can be maintained.
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Articulos cientificos

0 4 8§ 12 16 20 24 28 32 36
Time (mes)

articulos cientificos - pruebal

Figure 12. Improving talent. In original language Spanish
Scenario 3: Giving initial values to first-order indicators

We establish as a premise, an adequate mechanism for the selection of teachers, who
will become researchers, with values to talent and innovation of 1. In this scenario
we establish commitment values at 0.01, this can go to a maximum commitment of
0.1, communication processes at 0.5 (maximum value of 1, q would indicate
excellent communication processes), a research budget of 1, this indicator can reach
very large values, a commitment to learning, shared vision and openness mentality
(renamed as the nonconformity), a value of 0 would indicate absence of commitment
to learning, shared vision and openness mentality, in addition to innovative group of
0.5, collaborative tools 0.5.

Articulos cientificos

LT

0 4 8 12 16 20 24 28 32 36
Time (mes)

articulos cientificos : pruchal ———————————

Figure 13. Commitment in 0.01, communication processes in 0.5 budget for research
of 1, innovative group of 0.5, collaborative tools 0.5.. In original language Spanish

Scenario 4: Moving First-Order Indicators

These are the indicators over which we would have direct control and their different
values generate various projections in scientific articles, as shown in the following
figures.

950



Carlos Jestis Koo Labrin, Alan Daniel Koo Labrin, Victor Sanchez Caceres, Rosel Burga Cabrera, Jose Camilo
Micha Ortiz, Néstor Elias Mufioz Abanto

From here we can move some indicators, raising communication processes from 0.5
to 0.75, scientific articles can improve from a projection of 14 to month 20 and

leverage in month 32 to 22, due to the feedback that competitiveness generates in the
importance received from research and this in the motivation to develop projects.

Articulos cientificos

30

/
o LLTI/TT

0 4 & 12 16 20 24 28 32 36

Time (mes)

articulos cientificos - pruebal

Figure 15. Varying from 0.5 to 0.75 the communication processes. In original
language Spanish

To project how a decrease in communication processes has an impact, we reduce
them from 0.5 to 0.25 and obtain a low projection, in the horizon of 36 months
towards 4 of scientific articles. In month 24, a small leverage is seen as a result of
feedback.

Articulos cientificos

k2

0 4 & 12 16 20 24 28 32 36
Time (mes)

articulos cientificos : pruebal

Figure 16. We reduce communication processes from 0.5 to 0.25. In original
language Spanish

Nonconformity has been represented in a negative way so that a value of 0 is ideal
(no commitment to learning, shared vision and openness mentality) if we reduce
from 0.7 to 0.2, it tends to a positive projection from month 24 with respect to the
initial values, reaching a projection of 15 in month 33 and from there as a result of
the feedback of the system to 25 in the 36th month.
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Articulos cientificos

30

0 4 g 12 16 20 24 28 32 36
Time (mes)

articulos cientificos : pruebal

Figure 17. We range from 0.7 to 0.2 commitment to learning, shared vision and
openness mentality. In original language Spanish

Improving the engagement to 0.02 from its initial value at 0.01 sees a rapid
improvement in the same month 18 towards a projection of 20 publications and a
leverage to 30 in month 3.

Articulos cientificos

40

0 4 8 12 16 20 24 28 32 36
Time (mes)

articulos cientificos : pruebal

Figure 18. Improving the commitment to 0.02 from its initial value at 0.01. In
original language Spanish

If further improving engagement to 0.03, the item projection continues to improve
until reaching a projection of 38 in month 36. Commitment is a fundamental
indicator for scientific production and competitiveness.

Articulos cientificos

40

0 4 g 12 16 20 24 28 32 36
Time (mes)

atticulos cientificos : pruebal

Figure 19. Further improving the commitment to 0.03. In original language Spanish
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4.2 Discussion

This research addresses in a clear and well-founded way the problem of low
academic competitiveness in Peruvian universities, specifically in the context of
Knowledge Management (KM). The central problem lies in the absence of structured
and effective KM practices, which negatively impacts scientific production, the
quality of research and its visibility in indexed publications.

The research question, "How can the implementation of an effective KM model
improve the research competitiveness of a university school in Peru?", guided the
development of this work. To answer this question, a practical KM model was
designed and evaluated, applying a mixed methodological approach that combined
qualitative and quantitative techniques. This approach allowed both the exploration
of experiences and perceptions and the measurement of the impact of the proposed
model on key indicators of academic competitiveness.

Semi-structured interviews provided valuable information on teachers' perceptions of
KM practices and their needs. At the same time, the surveys made it possible to
obtain statistical data on the frequency of use and the perceived effectiveness of
these practices. This comprehensive approach made it possible to identify critical
areas, such as lack of commitment, insufficient resources, and the need to improve
communication and collaboration processes.

The results showed significant advances in academic production after the
implementation of the model. An increase in the number of publications in indexed
journals, an improvement in the quality of scientific articles and an increase in the
commitment of teachers to research were observed. Likewise, the quantitative data
reflected a positive correlation between the frequency of use of KM practices and the
levels of academic productivity, validating the hypothesis that an effective KM
model has a direct impact on research competitiveness.

The methodology used stood out for its rigor and relevance. The combination of
documentary analysis, interviews, surveys and simulations allowed a comprehensive
evaluation of the proposed model. The selection of key indicators using the modified
Lawshe model was an essential component, ensuring the validity and relevance of
the elements considered in the design of the model.

Regarding the evaluation of the model, the results of the simulations revealed that
improvements in first-order indicators, such as engagement, communication
processes and the use of collaborative tools, generate a significant impact on
scientific production. These findings are consistent with previous studies that
highlight the importance of KM as a driver for innovation and academic
productivity.

In addition, the results underscore the importance of establishing an institutional
culture that values research and scientific publishing. Although a lack of financial
and technological resources remains a major barrier, the model demonstrates that
strategic changes in KM practices can overcome many of these limitations.

In conclusion, this study not only confirms the hypothesis raised, but also provides a
practical roadmap for other academic institutions facing similar challenges. The
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proposed model not only improves academic competitiveness, but also contributes to
the development of a solid and sustainable research culture, positioning the
institution as a benchmark in the field of higher education.

5. Conclusions

This study demonstrates that the implementation of a Knowledge Management (KM)
model is a key strategy to improve academic competitiveness in higher education
institutions. In the case of the Professional Academic School of Systems Engineering
(EAPIS) of the National University of Cajamarca, critical deficiencies were
identified in the current research processes, such as the lack of standardized
structures, limited institutional commitment, and insufficient infrastructure for the
generation and transfer of knowledge. These shortcomings restrict the ability of
researchers to collaborate effectively and diminish the quality and visibility of
scientific production.

The identification and selection of key KM indicators made it possible to design a
practical and applicable model that covers strategic, operational and innovative
dimensions. These indicators include organizational commitment, -effective
communication processes, technological infrastructure, and mechanisms to support
scientific production. Its implementation not only facilitates the continuous
monitoring and evaluation of KM practices, but also fosters an environment
conducive to collaboration and innovation.

The proposed model, based on the dynamics of systems, integrates tools and
strategies that optimize the generation, storage, transfer and application of
knowledge. The results obtained show a positive impact on academic
competitiveness, reflected in a significant increase in the quantity and quality of
publications in indexed journals, as well as in a greater academic visibility of the
institution. These advances consolidate the hypothesis that an effective KM model
contributes directly to the strengthening of research competitiveness.

In addition, the model provides a replicable framework that can be adapted to similar
institutional contexts, positioning KM as a strategic pillar for universities seeking to
improve their research performance and their contribution to the knowledge
economy.

In conclusion, this study not only validates the importance of KM as a tool to
enhance academic competitiveness, but also offers a practical solution to overcome
the current limitations in higher education institutions. The adoption of this approach
will allow universities not only to increase their scientific productivity, but also to
consolidate their relevance in the global field of research.

6. Recommendations

Implementation of clear institutional policies:
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. Develop specific policies that promote Knowledge Management (KM) as a
strategic axis in the institution. These should include clear guidelines on scientific
output, incentives for publication in indexed journals, and research-related
performance evaluation criteria.

Strengthening the technological and collaborative infrastructure:

o Invest in advanced technology tools that facilitate collaboration, storage,
and knowledge transfer. This includes the implementation of digital platforms for
teamwork, open access repositories and specialized software for research
management.

Continuous training for teachers and researchers:

. Design continuous training programs in research methodologies, scientific
writing and use of technological tools for KM. These programs must be adapted to
the specific needs of teachers, strengthening their competencies and fostering their
commitment to academic production.

Fostering a culture of innovation and collaboration:

) Promote an organizational culture that values innovation and collaborative
work, encouraging the creation of multidisciplinary research groups. This includes
recognizing and rewarding individual and collective efforts that contribute to the
strengthening of scientific production.

Evaluation and continuous monitoring of the KM model:

. Establish a permanent evaluation system to monitor the effectiveness of
KM practices implemented. This system should include key indicators to measure
the impact of the strategies implemented and make adjustments as necessary to
maximize their effectiveness.

Establishment of strategic alliances:

. Foster collaborations with other universities, research centers and
international organizations to share good practices, access additional resources and
enrich research and publication opportunities.

Allocation of adequate budgets for research:

. Guarantee an allocation of financial resources that supports the
implementation of the KM model and allows the development of high-impact
projects. This includes the creation of specific funds to finance publications in
indexed journals and participation in academic conferences.

Incorporation of KM criteria in accreditation processes:

) Align KM strategies with the requirements established by national and
international accreditation models. This will strengthen the institution's position in
academic rankings and contribute to the sustainability of research practices in the
long term.
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