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Abstract

Thompson Rivers University (TRU), Kamloops, Canada, and Universidad
Norbert Wiener (UNW), Lima, Peru, work together in a bilingual project
about data mining, managing activities and resources with the help of struc-
tures in intellectual capital. Otherwise, without the use of these structures, it
would have been almost impossible to have a continuous contact among the
persons in the project. The change of authorities at UNW, was not an obstacle
to the continuity of the project. Results of this collaboration are achieved in
the way of knowledge sharing. In year 1, a team of professionals in health
sciences traveled from Canada to Peru, mainly to give courses. In year 2, an
expert in computer science came, together with the professionals in health;
this new expert gave conferences in data mining in English language. In year
3, the expert in computer science gave a main conference and conducted
workshops. Year 4 is for joint research and publishing of findings. Three re-
sults are: a) conferences and workshops in health sciences and information
technology are given in Peru by Canadian experts; b) research papers are
produced and published in international congresses and indexed journals; and
c) a bilingual experience is given to students in Peru, since conferences and
workshops are given in English to Spanish speaking students. A progressive
increase in intellectual capital is measured every year during the four-year
project. The research question for this paper will be: what is the contribution
of intellectual capital to the management of international bilingual projects?
The four-year experience, will give the answer to this research question. Out-
comes already obtained show that good practices in intellectual capital are
contributing to the success of this four-year project.
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1. Introduction

This research is among efforts at the university level to study the contribution of
intellectual capital to educational management. For example, [1] found that in-
tellectual capital of the university became a strategic resource and a core compe-
tence in getting a competitive advantage in the global competition. In addition,
[2] provided a model for intellectual capital report at Spanish universities. Even
more, [3] studied the intellectual capital at the university based on the observa-
tion of problems and solutions to bilingual teaching. Moreover, [4] studied a bi-
lingual, peer assisted learning program, for students at an Australian University.

This paper reports the relationship between Thompson Rivers University,
TRU, Kamloops, Canada, and Universidad Norbert Wiener, UNW, Lima, Peru,
in a four-year project (May 2013 to October 2016). During this time, intellectual
capital (IC) has been the key asset to achieve innovation, contributing to the
creation of competitive advantage. Intellectual capital was presented for the first
time in 1969 by economist Kenneth Galbraith, who described IC as a process to
create value and at the same time as an asset [5]. Galbraith presented IC as the
difference between value in the market and value recorded in books. The three
main components that contribute to intellectual capital are present: human cap-
ital, structural capital and relational capital [6].

1) Human capital is present as administrative and academic personnel.

2) Structural capital can be identified in the form of: a) resources, b) organiza-
tional structures, c) work instructions, and d) ISO 9001 standards implemented
at UNW.

3) Relational capital is namely the satisfaction and loyalty of students.

With the help of structures in intellectual capital, for example work instruc-
tions (WI) for a job, activities and resources are being managed in the project;
otherwise, it would have been almost impossible to keep a continuous contact
among the persons in the project. Results of this collaboration are achieved in
the way of knowledge sharing. Results are:

a) Conferences and workshops in health sciences and information technology
given in Peru by Canadian experts;

b) Research papers produced and published in international congresses and
indexed journals;

¢) A bilingual experience given to students in Peru, since conferences and
workshops are given in English to Spanish speaking students.

In year 1 [7], a team of professionals in health sciences traveled from Canada
to Peru, to give courses, and bring therapeutic equipment for donation. In year
2, together with the professionals in health, came an expert in computer science;
this new expert gave conferences in data mining in English language. In year 3,
the expert in computer science conducted workshops using computer laborato-
ries. Year 4 was for joint research and publishing of findings. Dr. Kwiatkowska,
Author 2, presented a research article at an international congress; the article is

the result of the first three years of work [8].
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The research question for this paper will be: what is the contribution of intel-
lectual capital to the management of international multilingual projects? The
four-year experience, will give the answer to this research question. Outcomes
already obtained show that good practices in intellectual capital are contributing

to the success of this four-year project.

Importance of the Project for UNW

Universities in Peru have six functions (Law N°30220, article 7, 2014, [9]): 7.1

Professional formation, 7.2 Research, 7.3 Cultural extension and social projec-

tion, 7.4 Continuous education, 7.5 Contribution to human development, 7.6

Other functions assigned by the Peruvian Constitution and the law.

- Social responsibility in universities is the ethical and effective impact man-
agement generated by the university on the society, due to the execution of
its functions: academic, research and extension services, at different levels
and dimensions, in the national development (Law N*30220, article 124, 2014
[9]).

- Research refers to finding new knowledge, which finally shows an outcome as
published articles.

- Cultural extension is achieved giving courses that do not belong to a career
but are a complement for students.

- Social projection is the relationship between university and society: Univer-
sity delivers social services without expecting direct profit; students partici-
pate, with the guidance of the university, delivering this social service, thus
complementing their professional formation.

This bilingual project contributes to functions 7.2 and 7.3 in the university.
Support given to these functions with the tools of intellectual capital shows the
importance of identifying such tools in this research. Section 2 describes courses
and workshops in data mining, and its contents during 2014 and 2015. Section 3
identifies components of intellectual capital in the project. Finally, conclusions

show the contribution of intellectual capital to the bilingual project.

2. The Presentations in Data Mining

The central activity in this project was about giving two English versions of the
presentations in data mining: May 2014 and May 2015. The two versions were
given at UNW by personnel from TRU. In May 2014, the presentation consisted
in four different conferences that were given to 120 students:

Data Mining: Decision Tree Induction

Designing a Data Warehouse Database

Advanced SQL: Problem-Based Learning Approach

Applications of data mining in medicine: clinical prediction rules in the as-
sessment of obstructive sleep apnea

In May 2015, the presentation consisted in two workshops and one conference

that were given to 169 students:
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Workshop 1: Data mining, general applications (two versions)

Workshop 2: Data mining, applications in engineering and medicine

Conference: data mining, general concepts

Figure 1 shows a sample of the material used for conferences and workshops.

The conferences and workshops were given in English (by personnel from
TRU) with simultaneous translation to Spanish (by personnel from UNW). Stu-
dents were able to listen to both audios. The ability of the students in English
was diverse: students with basic knowledge in English, as well as students who
could understand and speak English.

Why does UNW need a bilingual project? UNW recognizes the need to give
students an education that will be useful when they go to study and work
worldwide. Students have studied four semesters of English for Engineering, and
now they need to practice their English in a course that is applied to their career.

The contents of the workshops and conferences were prepared by the experts
from TRU. These contents were distributed to the participants. The schedules
were coordinated with administrative staff from UNW.

Scope of Cooperation

The scope was satisfactory in terms of number of students participating, and va-
riety of activities offered in years 2, 3 and 4.

Year 2. Presentation in data mining: three conferences, 120 students.

Year 3. Presentation in data mining: two workshops, one conference, 169 stu-

dents. Figure 1 shows part of the material distributed.

CONFERENCIA Y TALLERES
DATA MINING/ MINERIA DE DATOS

EXPOSITORA:DRA. MILAKWIATKOWSKA
THOMPSON RIVERS UNIVERSITY / COMPUTING SCIENCE

g;zrt;cn;:;mg gf:’;ﬁrf datos Visualize tree Mostrar drbol de decisién

7 = Center on Top Node Centrar en ventana superior
File Archivo/Fichero Fit to Screen Ajustar a pantalla
LR e ey posicionayel Select Font Ajustar tamario letra de texto
oS ;‘;tg;‘/ puncero sobre Visualize the node Mostrar instancias del nodo
et T Visualize cluster Mostrar clustering realizado
Right Derecho
window Ventana
Open Abrir la ventana
S D ——
Save Guardar
Apply Aplicar
Remove Eliminar
Use Training Entrenamiento de uso Supervised Aprendizaje supervisado
Add Anadir learning (the data
Choose Elegir has the class
Dropdown menu ‘Menti desplegable attribute)
Classify Clasificar learning algorithm Algoritmos de aprendizaje
Input Datos de Entrada Model Modelo
Output Datos de Salida Rule Reglas

meta Meta clasificadores
Decision tree Arbol de decisiones

Figure 1. Printed material used for the conferences and workshops.
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Year 4: One research presented at an international conference.
The scope shows that intellectual capital contributes to the success of the

project.

3. The Components of Intellectual Capital

The three main components that contribute to intellectual capital are ([10] [11]
[12]): human capital, structural capital and relational capital.

Human capital describes: individual skills, knowledge and experience. Ac-
cording to [13], human capital is the total amount of staff abilities. For example,
establishing competency models and organizational learning practices [14].
Structural capital describes: business systems organizations and information
technology, among others. As proposed by [15], structural capital includes orga-
nizational processes, procedures, technologies, information resources, intellec-
tual property rights, data base structures, manuals, training materials, databases,
organizational charts, process, strategies, and routines. The customer or rela-
tional capital relates the business with customers and external business partners
[6]. This capital includes clients’ portfolio, but also relations with competitors,
suppliers, shareholders, governments and public administrations, other stake-
holders and their impact on business [13]. The relational capital refers to rela-
tional resources emerging from the potential gathered within an organization
[16].

Under the combined effect of human capital, structural capital and relation-
ship capital, intellectual capital influences the enterprise performance with orga-
nizational learning as an intermediate [17]. It is widely accepted that an organi-
zation’s capability to innovate is closely tied to its intellectual capital [18].

1) Human capital is present as administrative and academic personnel, both
from TRU and UNW.

2) Structural capital can be identified in the form of: a) resources, b) organiza-
tional structures, c) work instructions, and d) ISO 9001 standards implemented
at UNW.

3) Relational capital is namely the satisfaction and loyalty of students.

4) UNW provides and supports the three main components that contribute to
generate intellectual capital: human capital, structural capital and relational cap-
ital.

3.1. Human Capital

This collaboration project requires personnel both from Canada and Peru. In
year 1 of the project, professionals from health sciences came to Peru. The expe-
rience of this first year was replicated in year 2, when a professional in engi-
neering joined the team of professionals from health sciences. Experience was
shared, in terms of: travel arrangements, accommodation, and coordination of
schedules for the visiting lecturers.

Human capital refers to the persons that participate in the project. The Rector
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and the International Relationship Manager at UNW were present during the
first three years of the project. The Dean of the Faculty of Engineering at UNW
was present during years 2 and 3. In year 4 these three persons did not continue
in their positions at UNW. However, the communication between UNW and
TRU has continued by email and joint research has been done. As a result of the
fourth year, a research paper has been presented at the Global Humanitarian
Technology Conference, Seattle, Washington, in October 2016. Although some
persons have changed positions during these years, the project continues. Peru-
vian professors in the project were able to speak English and do simultaneous
translation. Also, coordination between the two countries has been made in

English thanks to the bilingual skills of the Peruvian professors.

3.2. Structural Capital

Structural capital at UNW identifies resources, organizational structures, and
work instructions under ISO 9001 standards implemented at UNW.

a) Resources are classrooms and mainly computer laboratories. Figure 2 and
Figure 3 show the use of these resources.

b) Organizational structure refers to the persons and their functions. As soon
as the tasks in the project are approved, the persons in charge will perform their
duties, according to the work instructions.

c) What are work instructions, WI? Work instructions (WI) are a tool from
ISO 9001 Standards that specify how the tasks are being performed. WI are
written in a manual and stored in a computer system, so they can be transmitted

to the personnel, and even if the personnel changes, WI are accomplished. WI

Figure 2. Professional from TRU giving conference in a classroom at UNW. Simultaneous
translation is being done by professional from UNW.
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Figure 3. Professional from TRU giving workshop in a computer laboratory at UNW. Si-
multaneous translation is being done by professional from UNW.

related to the project cover aspects of: budget planning, resources allocation and
course design.

d) ISO 9001 standards implemented at UNW. Universidad Norbert Wiener
was founded by Dr. Alcibiades Horna Figueroa, in December 1996, with four
careers: Pharmacy and biochemistry, Obstetric, Management, and Industrial
Engineering. Dr. Horna searched for an institution that could verify quality in
the execution of processes at the university. He thought of ISO standards, as a
well-known standard worldwide. After a long training, formulation of processes,
and adaptation to the norms, the University was certified with ISO standards in
year 2000, for its four careers. Two new careers were created: Nursing in year
1999 and Systems and Informatics Engineering in 2001. Both careers moved to-
ward ISO certification. In year 2003, these new careers certified for the first time,
while the rest of the university recertified for version 2000.

The procedure manual is based on Peruvian Technical Norm. A definition of
ISO 9001 is presented, as well as a definition of an ISO manual.

WHAT IS ISO 9001? In a perspective from the academic point of view, ISO
9001 achieves continuous improvement. ISO tries to:
= Document processes, how a process should be done?
= Guarantee that processes are scheduled and performed on time
= Results of the process are measured and evaluated
= From the evaluation, continuous improvement is done

ISO MANUAL. This manual contains work instructions. A work instruction
describes a process, based on guidelines. Identification of each work instruction

is done by a code, with the advantage that the structure of the code contains in-
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formation about the classification of the work instruction. However, it was
found that a sequential number was also useful, since it was shorter than a code.
Currently, both identifications are used. ISO manual contains work instructions.
For academic purposes, it includes:
= Management processes for careers
= Academic processes
= Support processes

Figure 4 shows the quality certification that UNW is allowed to use.

3.3. Relational Capital

Relational capital relates the Faculty of Engineering with the students; students’
answer comes in the form of loyalty that UNW receives from the students, due
to the conferences they constantly receive.

Communications: The first care is to avoid any cultural misunderstanding
among the participants, and to break barriers that begin with the use of English
as a foreign language. All the participants speak Spanish as native language, and
have diverse levels of English as a foreign language; however all the lectures are
given in English. The purpose is to help the participants have an experience in a
technical matter, and also in English as a foreign language. This experience will

be the base to build the relational capital.

4. Achievements to Intellectual Capital

Bilingual abilities are present in human capital and in relational capital. The use
of English as a second language in Peru was fundamental for the communication
between staff from Canada and Peru, and between Canadian lecturers and stu-
dents.

The identification of tools in intellectual capital at the university is also an
achievement for this project. The university is a place of research, social projec-

tion and cultural extension. The tools identified contribute to these functions.

o

UKAS
\ MANAGEMENT
SYSTEMS

ISO 9001 001

Figure 4 shows the quality certification for UNW.
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Figure 4. Quality certification for UNW.
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The tools are: Organizational structure, work instructions and ISO 9001 stan-
dards implemented at UNW.
Publishing two researches related to the project highlights and formalizes the

use of intellectual capital concepts in this project.

5. Discussion

The professionals participating in a staff exchange that began in 2012 identified
the opportunity to formalize the exchange for the next four years. The main
academic theme was data mining for medical and health applications. However,
the tool used to work on the project during four years was intellectual capital.
The concept of intellectual capital was not the purpose of this project, but, along
four years, intellectual capital arose as the most useful tool to manage the
project. The components of intellectual capital existed at Universidad Norbert
Wiener, and therefore it was feasible to bring the components together and build

an intellectual capital tool.

6. Conclusion

Intellectual capital concepts have been applied to a bilingual project between
Canada and Peru. The tools applied from intellectual capital made the project
possible. As an answer to the research question, intellectual capital contributes
to the success of the bilingual project between Canada and Peru, achieving hu-

man capital, using structural capital, and enhancing relational capital.
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