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Abstract

At the Admiral Illingworth Higher Technological Institute (AITEC), technological higher edu-
cation in student training has insufficient understanding of collaborative research culture,
insufficient methodological resources, weak research institutions in training processes, and
limited responses to the needs of the environment due to the failure to use the student
potential to produce knowledge. Therefore, it is proposed to design a heuristic model for
the development of collaborative research culture through the diagnosis of the state of
research that allows feedback to a consequent response to the needs of the environment
with actions that promote participation in projects, the identification of problems, possible
solutions and their transfer.

The heuristic model is developed through the Governance Cube that articulates the current
state with the strategic deployment for the improvement of that state, whose application
demonstrates in the first phase an institutionality of collaborative research that begins to
manifest itself due to the behavior of the influential factors of the resource endowment di-
mension, although, the second phase demonstrates the improvement in resource endow-
ment due to the feasibility of inclusion. Thus, the heuristic model is viable for its dimensions
as an effective tool for diagnosis and feedback of the state of research, also encourages
participation in research of the higher education institution’s own identity in the contribu-
tion to the problems of the globalized world.

Keywords: collaborative research culture, technological community, educational technology.

Resumen

En la comunidad tecnoldgica ecuatoriana, especificamente en el Instituto Superior Tec-
nolégico Almirante Illingworth (AITEC), se aprecia insuficiente comprensién de cultura
investigativa colaborativa en la formacién de los estudiantes de la ensefianza superior
tecnoldgica, insuficientes recursos metodoldgicos, débil institucionalidad de la investiga-
cién en los procesos formativos, y limitadas respuestas a las necesidades del entorno por
el desaprovechamiento del potencial estudiantil para producir conocimiento; para darle
solucién a esta situacién problemdtica, se propone disefiar un modelo heuristico orienta-
do al desarrollo de la cultura investigativa colaborativa en la formacién de los estudiantes
mediante el diagndstico del estado de la investigacién que permita la retroalimentacién
conducentes a acciones que impulsen la participaciéon en proyectos, la identificacién de la
problematizacién, posibles soluciones y su transferencia como respuesta a las necesidades
del entorno. El modelo heuristico se desarrolla a través del Cubo de Gobernabilidad que
articula el estado actual con el despliegue estratégico para la mejora de dicho estado. La
aplicacién del modelo demuestra en la primera fase, una incipiente institucionalidad de la
investigacion colaborativa, dada fundamentalmente por el comportamiento de los factores
influyentes de la dimensién dotacién de recursos, mientras que, en la segunda fase, se
demuestra la factibilidad de la inclusién para su contribucién a la mejora de la dotacién
de recursos. Se concluye que el modelo heuristico, es viable en sus dimensiones como una
herramienta eficaz de diagndstico y retroalimentacién del estado de la investigacion para el
desarrollo de la cultura investigativa colaborativa, en el contexto de una institucion de edu-
cacion superior, pues auspicia la participacion en Investigacién desde la propia identidad
en la contribucién a los problemas del mundo globalizado.

Palabras clave: Cultura Investigativa Colaborativa, Comunidad Tecnol6gica, Tecnologia
Educativa.
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AHHOTaUuMs

B TexHonornyeckom coobuiectee SkBaZopa, B YaCTHOCTU B BbiCLLIEM TEXHWYECKOM MHCTH-
TyTe Aamupana Unnunreopta (AITEC), HabntogaeTcs HefOCTaTOUHOE MOHVMaHMe KyNbTy-
pbl COBMECTHbIX UCCNe0BaHWA NPpK MOArOTOBKE CTYA@HTOB TEXHONOrMYEeCKMNX By30B, He-
[OCTaTOK MeTOA00rMYeCcKMX PecypcoB, cnabas MHCTUTYLIMOHaAN3aLumusa ccaejoBaHunii B
y4ebHbIX MpoLleccax U orpaHNYeHHble OTBETbI HAa NOTPEOHOCTM Cpepl 3a CYeT pacTpaTbl
CTYAieHY€eCKOro MoTeHUMana Ans npou3BoACTBa 3HAHUIA; NS pelueHus 3Toin npobnemHo
cuTyauuy npegnaraetcss paspabotaTb 3BPUCTUYECKYIO MOAE/b, OPUEHTUPOBAHHYH Ha
pa3BuTMe KyNbTypbl COBMECTHOrO WCCNeA0BaHWS B NpoLecce obydYeHWs CTYAeHTOB Mo-
CPefCTBOM AVArHOCTUKIN COCTOSIHWS NCCNef0BaHNS, KOTOpas NMo3BOSET 06paTHYH CBA3b,
BeAyLLYH K AeNCTBUSAM, NOBYXAAOLMM K y4aCTUI0 B NPOeKTax, MAeHTUdrKaLmm npobne-
MaTn3aLymn, BO3MOXHbIX PeLLeHWNii 1 ee nepeHoca Kak 0TBeTa Ha NOTPe6HOCTY Cpejbl. IB-
puctryeckas Mogenb paspabaTbiBaeTcs ¢ nomoLllbto Kyba YnpasneHus, Kotopblid popmy-
NpYeT Tekylliee COCTOsIHME CO CTpaTermyeckM pasBepTbiBaHUEM ANS YIyyLleHUs 3TOro
COCTOSAHMSA. [PMMeHeHVe MO AeMOHCTPUPYET Ha NepBOM 3Tane 3apoXAatoLLYHCs H-
CTUTYLMOHANN3aLMI0 COBMECTHBIX UCCNeJ0BaHNIA, OCHOBO KOTOPOI ABNSIETCA NOBejeHne
BAVSIOLLMX GAKTOPOB acrekTa pecypcHoro obecrneyeHmns, a Ha BTOPOM 3Tane 4eMOHCTpU-
pyeTcs LienecoobpasHoCTb BKIKOYEHWS, MOCKObKY 3TO CMOCOBCTBYET yyYLLEHWIO pecypc-
Horo obecneyenuns. CaenaH BbIBOJ, YTO IBPUCTUYECKAS MOAE/b XN3HECNOCo6Ha B CBOMX
n3MepeHuax Kak 3GGeKTUBHbIA MHCTPYMEHT ANArHOCTUKMN 1 0BPATHOM CBA3W COCTOAHUS
1CCneAoBaHW ANS Pa3BUTWA KYNbTYPbl COBMECTHbIX UCCNe0BaHNI B KOHTEKCTE BbICLLUEro
y4ebHOro 3aBefieHus, NOCKObKY OHa MOOLLPSeT yyacTve B UCCef0BaHNSAX OT COOCTBEH-
HOI MAEHTUYHOCTY BO BK/1aje B peLleHve npobaem rnobanv3npoBaHHOro Mmpa.

KntoyeBble cioBa: Kyanypa COBMECTHbIX I/ICCI'Iep,OBaHVII7I, TexHonormn4yeckoe COO6UJ,ECTBO,
O6pa3OBaTeﬂbele TEXHONIOTUN.

Introduction

The Higher Technological Education has been characterized by a great diversity of cri-
teria, purposes and foundations not only between different countries, but also within
each one; based on the relationship between a country’s knowledge and economic
development due to the ability to produce high value-added goods and services (Al-
varez Flores et al., 2006). According to a research conducted by (Cea et al., 2018) and
others, globally the characteristics of Higher Technology Education are diverse, Aus-
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tralia has a system with high coordination between the needs of the labor market with
the training that guarantees its incursion while the United States has technical training
in Community College, each state of the union has its own characteristics in technical
training therefore they represent barriers to transfer effective system.

Furthermore, companies in Switzerland and Germany are organized by category and
propose specialties with the purpose of providing dual training quotas, in which learn-
ing agreements are signed, information is published on platforms thus generates high
levels of youth employment, relevant skills and reduces costs to the state. In Singa-
pore, there are few institutions of this type of training, they have high technological
levels, oriented to technological technical training that forms highly specialized hu-
man capital; These experiences raise pertinent elements on higher technical educa-
tion for research and access to information as a critical issue that impacts the quality
and visibility of the system. (Tolozano Benites et al., 2014). In addition, consider the
case of the history of technological development in Japan, in which learning stages
were established for the society, then to another of continuous innovations, and to
enter the field of originality later (Zalduendo, 1994).

The aforementioned allow us to identify that the divergences of modes of action with
respect to technological training are within the context of each country; and that
the coincidence lies in the close relationship that exists between open knowledge,
research and the economic and social development of the country; therefore, its im-
plementation will depend to a great extent on the public policy of the technological
training that is offered.

Higher technological training in Ecuador has had a pilgrimage of changes through
history; the most recent change is Article 14 of the Regulation of the Academic Re-
gime of the Council of Higher Education (CES, 2019), that organizes two (2) levels of
academic training, the third level, which corresponds to technical, technological and
undergraduate training, and the fourth or postgraduate level; these bring about to the
generation of a change in content and significance due to the fact that the previous
regulations focused on “the development of basic operations, the application of special-
ized techniques and the execution of functions related to labor contexts related to specific
trades of units of Production of goods and services” (CES, 2010); However, the current
focus is on “the application, coordination and adaptation of specialized techniques and
the design, execution and evaluation of functions and processes related to the production of
goods and services”; this represents a transformation of the technological students to
the results of learning and graduation profile.

The challenge facing the Aimirante Illingworth Higher Technological Institute, AITEC,
is to satisfy the guidelines of public policy related to the training process developed at
the higher level. Consequently, the cultural transformation of research and access to
information is required, which allows the generation of goods and services by techno-
logical students to respond to the needs and problems of the environment, as a result
of learning and the graduation profile so that the demands and requirements of the
higher education system are met and particularly with the objectives of the economic
and social development of the country.

Therefore, the analysis and understanding of what is linked to the research culture in
the bibliography consulted is considered a relevant aspect of institutional policy, which
is based on three pillars: Cultural Heritage, Cultural Identity, and Local Development;
(UNESCO, 2012). The pillar of Cultural Heritage refers to a set of all material or non-ma-
terial goods considered of relevant interest for the permanence of the identity and cul-
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ture of a people. The pillar of Cultural Identity considers all those elements that allow
to identify, characterize, and show the similarity and the difference between peoples.
And the pillar of Local Development is based on a model of participatory democracy
of concerted agents and subjects articulated in a common project whose purpose is
to raise the quality of individual and collective life and therefore improve and satisfy
the needs detected.

In this sense, the investigative culture is expressed as a set of norms and practices that
make the difference in its development potentialities of a higher education institution,
it supports the participation from the own identity in the contribution to the problems
of the globalized world. In addition, it means providing teachers and students with
suitable instruments to promote values, understand, take charge and transform the
environment where they live (Tamayo & Tamayo, 2012).

Equally, the potentialities of collaborative research are highlighted because they de-
termine the saving of time and money of a considerable amount, given by access to
experienced collaborators, external and internal financial and material resources.
(National Healthcare Group, 2013). In fact, the potentialities specify the nuclei of col-
laborative research that are the research groups which do not remove the scientific
communities that play an essential role in the management of the epistemic quality of
science (Wilholt, 2011).

In the situational analysis of the Instituto Superior technological Aimirante Illingworth
(AITEC), contained in the Improvement Plan 2019, what refers to the weaknesses of
the research indicates the scarce student participation in the research assistantships,
as well as that the scientific production by teachers and students still does not reach
the required level, which results in a little understanding regarding the collaborative
research culture in the training of students of technological higher education, togeth-
er with the scarce methodological resources, the weak institutional framework of re-
search in the formative processes of research that leads to limited responses to the
needs of the environment due to neglecting the student potential to produce knowl-
edge. As a solution, it is proposed the fulfillment of the objective that corresponds to
designing a heuristic model oriented to the development of collaborative research
culture in the training of students through a diagnosis of the current situation that
allows feedback from the institutional planning system.

Methodology

The study of various models linked to research culture (Tolozano Benites et al., 2014)
recognizes the deficiency of a collaborative approach, that contribute to the training
of students from the professional as well as the inquiry, analysis and production of
knowledge as a resource for the development of the life project. For this reason, a
heuristic model is proposed that characterizes, symbolizes and represents the fun-
damental relationships for the institutionalization of collaborative research culture in
students of Technological Institutes in Ecuador.

Especially, AITEC has a Research and Innovation System (Gonzalez et al., 2020) which
develops an open, evolutionary and complex system that is differentiated by collabo-
rative relationships that involve learning processes based on science and experience
so to achieve in the higher technological training of the student, the development of
design competencies , execution and evaluation of functions and processes related to
the production of goods and services.
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In this sense, the process of higher technological training occurs through the execu-
tion of academic programs or careers offered by the institution, which are presented
based on the demand for tensions, problems and situations of the local reality that it
hopes to solve. The approval by the control agents leads to the development of knowl-
edge and investigative skills aimed at scientific innovation through the mastery of ex-
ploratory investigative techniques tied to the creation, adaptation and technological
innovation, it is developed in the teacher-student interaction through of all career.
The transversal axis is carried out for the transmission and production of knowledge
in learning contexts, opening the way to the development of collaborative research
culture by students along with the innovation of the pedagogical practice of teachers.

From this outlook, the demand for institutional transformations requires a tool that
converts the organization's strategy into operational objectives in order to enhance
the achievement of results. (Neely et al., 2001). For Instituto Superior technological
Almirante Illingworth, the tool is the heuristic model that is developed through the
cube of governance allowing to articulate the current state with the strategic deploy-
ment to improve that state. It is instrumentalized through the collaborative research
governance cube, proposed by (Heinze & Kuhlmann, 2008) which is structured in three
dimensions: (1) thematic interdependence, (2) organizational and (3) resource alloca-
tion, as shown in figure 1.

The dimension of thematic interdependence linked to research progressively contrib-
utes to the multi, inter and transdisciplinary work of the training processes of institu-
tional scope. The organizational dimension refers to the structural aspects of the re-
search system that organize the higher technological institutions that define the style
of operation for collaboration. Finally, the dimension of endowment of resources is
useful to designate the human, material, financial and knowledge contributions with
access for teachers and students in collaborative research.

Figure 1
The cube for diagnosis and feedback

THEMATIC
INTERDEPENDENCE

i

ENDOWMENT OF RESOURCES DIMENSION
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Within each dimension, shown in figure 1, the key success factors linked to the key
outcome areas are formed, so that they integrate the efforts and results of the differ-
ent substantive functions (Gonzalez Gonzalez et al., 2018) for the effect, the four key
outcome areas are:

1. Collaborative Spaces for research,
2. Research project,
3. Spread of research and

4. Knowledge transfer.

Respectively, each of the key result areas has key success factors which are weight-
ed in order to determine to some degree the status or progress of the collaborative
research culture in the higher educational institution. Thus, it is important to deter-
mine the criteria on which the relationships between the key success factors of the
dimensions are evaluated qualitatively in intervals ranging from inappropriate to very
appropriate, which are expressed on a Likert scale from 1 to 5, described as follows:

(5) Very appropriate, the optimal value for AITEC is considered, in which the essen-
tial requirements for determining the influence being evaluated are expressed.

(4) Quite appropriate, it is considered to express in almost all its generality the
essential qualities being evaluated, being able to represent with a fairly high
degree the fundamental requirements which typify its influence.

(3) Appropriate, it is considered that the mark takes into account an important part
of the qualities to be evaluated, which express elements of value with a certain
level of influence, although it can be improved in less significant situations.

(2) Inappropriate is considered to expresses a low level of adequacy in relation to
the desired state which is assessed by expressing deficiencies in certain compo-
nents considered essential to determine their influence.

(1) Inappropriate is considered that expresses marked limitations and contradic-
tions that do not allow it to adapt to the essential qualities that determine the
quality of the object being evaluated for what is not proceeding.

The model design is based on the influence caused by the relationship of the key suc-
cess factors between two dimensions of the governance cube. Each factor can reach
a value between 1 and 5; Therefore, the cell configured by the relation with the other
factor will be multiplicative and may reach an amount equal to but not greater than 25.
Then, the intervention of both will be measured from a coefficient that expresses the
real with respect to the desired. Correspondingly, these results from each cell facilitate
a diagnosis of collaborative research in the institution.

The articulation of the dimensions of the governance cube and the key success factors,
configure a set of cells, which makes it possible to structure three stages through a
dynamic and procedural process, called initiation, execution, and dissemination; these
are not rigid, they can vary according to the needs, behaviors, scope and volume of
the technological community, as shown in Figure 1. The influence of the stage is mea-
sured by the multiplicative ratio of the coefficients of each cell of the quadrant under
study. The closer it is to its maximum value, 1, the greater the influence of the success
factors.
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The first quadrant of the governance cube is the initiation given by the relationship
between the thematic interdependence dimension with the organizational dimension
that motivates collaborative research spaces through actions leading to shared work
by teachers and students. Therefore, communication and information exchange, data
sharing, brainstorming and spontaneous interaction in different environments are
facilitated. The first stage is characterized by the dynamism and flexibility of the col-
laborative spaces in which the actions that are carried out imply the individual commit-
ment that with the changes that are expected to be obtained in their involvement with
the research topics, they intend to sensitize all the participants from of the demands of
the environment. In addition, this stage aims to familiarize the student with the inves-
tigative work in collaborative relationships within the classroom, leaving their comfort
zone towards institutional and inter-institutional relations with open approaches to
inclusion and diversity based on the principles of collaboration.

The execution is configured by the second quadrant of the cube of governance
through the organizational dimension with the provision of resources in which is for-
malized through research projects the process of search, collection, creation, and sys-
tematic analysis of a set of data and background involving the use and application of
organized human talent, research seedbeds, ensuring student participation (Quintero
Corzo et al., 2008) using technical, technological and material resources in order to
achieve scientific results. This stage applies what was learned in the previous stage,
involves the interaction of collaborative spaces effectively where changes of direction
are made and are executed towards the execution of their own research projects. This
stage is dynamic even so it responds to the connotations, monitoring and results ex-
pressed in the institution in accordance with the established norms.

Finally, the third quadrant of the governance cube is formed by the third stage of
dissemination in which the allocation of resources is related to the thematic interde-
pendence dimension. It refers to the output documents expressed in technical and
scientific publications generated from the results of the research work, with scientific
production being the result of the research disseminated through publications: Books,
book chapters and technical brochures, book chapters, technical brochures, published
articles, lectures, as results of human, material, financial and knowledge contributions
that have access to teachers and students for collaborative research.

The heuristic model is the bedrock of the proposed design for decision-making based
on a diagnosis and feedback on the state of collaborative research in a continuous and
dynamic way. However, its operation is in the synchronization of the components of the
model in stages. In fact, to make decisions about the reliability of a stage, a coefficient
that meets the necessary assumptions must be considered, since not doing so can lead
to erroneous conclusions and significantly affect the development of the research model.

Analysis and results

The components of the heuristic model for decision-making are the dimensions and
key success factors. The latter are grouped into domains and associated with key out-
come areas, particular aspect, given the context in which creativity, adaptability and
divergent thinking must be expressed, according to psychologist (Pratkanis, 2011).
In this context, through strategic work teams, a qualitative assessment is made for
the assignment of key success factors to the corresponding dimension of the model
(Bukvova, 2010).
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The first key outcome area is called collaborative research spaces (Garcia-Valcarcel et
al., 2018) and (Dumrauf et al., 2009), corresponding to group work spaces in which
teachers and students with a profile according to the academic domain coexist, man-
aging to facilitate communication and information exchange, data sharing, brain-
storming and spontaneous interaction in different environments. The group work
spaces show the different areas of collaborative research which are: internal, institu-
tional and inter-institutional. Therefore, the coincidence of criteria establishes the ex-
istence of a direct relationship between the areas and dimensions for the assignment

of critical success factors, detailed below in Table 1.

Table 1

Assignment of the factors of the area collaborative spaces of research to the dimensions of the gover-

nance cube

Collaborative Spaces

Key Success Factors Dimensions

Fields

Themat-  Organi- Endow-
icinter-  zational ment
depen- of re-
dence sourc-
es

Internal research
collaboration

Institutional
research collabo-
ration

Interinstitutional
research collabo-
ration

Approach to scientific research X
methodology as a transversal
knowledge discipline

Report on integration projects X
knowledge

The experimental learning X
component of vocational
subjects

The report on the work of X
curricular integration

Research assistantship X
Research seed X
Research groups X
Student scientific conferences X
Training in research X

Involvement in national and X
international events

Involvement in research X
networks

Note. It establishes the existence of a direct relationship between the scopes and dimensions for the assign-
ment of the critical success factors.
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The second key outcome area is the research project (Abello Llanos & Pardo Sénchez,
2014; OECD, 2018), comprising the systematic search, collection, creation, and analysis
of a set of data and background involving the use and application of human talent
organized into research assistants, research seed companies, and research groups,
employing technical, technological, and material resources so as to generate a large
part of the ideas that will subsequently be applied to the development of new products
and services, scientific results from the performance of a set of actions and activities.
Likewise, the work team agrees with the assignment of the critical success factors to
the dimensions according to their scope, as reflected in Table 2.

Table 2
Assignment of the factors of the research projects area to the dimensions of the governance cube

Research projects Key Success Factors Dimensions
Thematic Organiza- Endow-
Fields interdepen- 9 ment of
tional

dence resources

Planning Sollgltatlon for X
projects

Implementation Project monitoring X
Results The impacts of the X

results

Note. It establishes the existence of a direct relationship between the scopes and dimensions for the assign-
ment of the critical success factors.

The third key outcome area is the dissemination of research (CACES, 2020), which de-
scribes research output documents manifested in technical and scientific publications
produced through the results of the research work, thereby multiplying the visibility,
which open rifts for new investigative processes based on what has been published.
The third area is managed by the following key success factors, particularly there is a
unique area, the coincidence of criteria in the assessment focuses on the allocation to
the resource dimension, as shown in Table 3.

Table 3

Assignment of area factors dissemination of research results to the dimensions of the governance
cube

Dissemination of

Key Success Factors Dimensions
research results
Thematic Organiza- Endow-
Fields interdepen- g ment of
tional
dence resources

Books and book chapters X
Scientific )
production Article X

Papers X

Note. It establishes the existence of a direct relationship between the scopes and dimensions for the assign-
ment of the critical success factors.
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The fourth and final key output area is knowledge transfer (OMPI, 2020) and innova-
tion (OECD, 2006), which covers several fields of research, including the social scienc-
es, as well as less formal transfer mechanisms. However, existing facilities or limita-
tions may inhibit its development by making it a provider of human resources rather
than a provider of knowledge (Trigo & Elverdin, 2019). This area manifests an ordinal
way for the Transfer of Knowledge and Innovation through two levels: Institutional
and inter-institutional generalization. Accordingly, the members of the working group
coincide in assigning a key factor for each dimension that expresses the interface of
said activity with the research itself, as detailed in Table 4:

Table 4

Assignment of the factors of the knowledge transfer and innovation area to the dimensions of the
governance cube

Knowledge transfer and

. - Key Success Factors Dimensions
innovation
Thematic Oraaniza- Endow-
Fields interdepen- g ment of
tional
dence resources

Centre for manage-
Institutional ment of scientific and X

technical information

Community service X
Interinstitutional projects
generalization

Observatories X

Note. It establishes the existence of a direct relationship between the scopes and dimensions for the assign-
ment of the critical success factors.

The methodology of the heuristic model for decision making is adjusted to the context
of each higher education institution, therefore the diagnosis and feedback of the state
of collaborative research will be appropriate; However, its application contributes sig-
nificantly to the articulation of the three substantive functions of technological edu-
cation and makes it possible to know about those actions that should be enhanced or
reinforced, of which there is not enough information.

The heuristic model application for decision making was carried out in AITEC, which
has institutionally academic domains and/or research lines and the educational ped-
agogical model of the institute that focuses on the student, as the basis of the model.
It developed through the deployment of the three planned stages of initiation, imple-
mentation, and finally dissemination; where the coefficient of each cell was calculated
from the weighting of key factors, the assigned values correspond to the data provid-
ed by the institutional planning system.

In the stage I initiation, the cube quadrant depends on the relationship between the
key success factors of the thematic interdependence dimension and the organization-
al dimension, in which the given score is observed, the result of which is the coeffi-
cient, the same that establishes the level of the least and most influential, as can be
seen in Table 5. At this stage, the cells with the greatest influence correspond to the
relationship between Research training and community service projects, in addition,
the cell between the Center for the Management of Technical Scientific Information
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and community service; while the cell with the least influence refers to the Scientific
Research Methodology Approach, as a transversal knowledge discipline in relation to
the research assistantships and Research Seedbeds respectively.

Table 5
The coefficients of the initiation stage

Thematic in-
terdependence Organizational dimension
dimension
Stu- Centre for
Re- .
dent Train- . manage-
search Re- Re- ) L Project
Key Success . scien-  ingin . ment of
assis-  search  search e moni- S
Factors tific re- . scientific and
tant- seed  groups toring .
- confer- search technical
ship . -
ences information
Approach to sci-
entific research
methodology 120 120 480 360  .600 480 600
as a transversal
knowledge
discipline
Knowledge
Integration .160 .160 .640 480 .800 .640 .800
Projects Report
Experimen-
tal learning
component .160 .160 .640 480 .800 .640 .800
of vocational
subjects
Report of the
curricular inte- .160 .160 .640 480 .800 .640 .800
gration work
solicitationfor 46y 160 640 480 800  .640 800
projects
community 200 200 800  .600  1.000  .800 1.000

service projects

Note. The result is the coefficient, the same that establishes the level of the least and most influence.

The stage II of the execution corresponds to the quadrant of the cube depends on the
relationship between the key success factors of the organizational dimension and the
dimension of resource endowment, in which the given score is observed, the result
of which is the coefficient, the same that establishes the level of the least and most
influential, as can be seen in table 6. At this stage the most influential cells correspond
to the relationship between research training and participation in research networks
and presentations respectively; in addition, the cell between the center for manage-
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ment of scientific and technical information with participation in research networks
and presentations respectively, while the least influential cells refer to the relationship
between research assistantship with books and book chapters and observatories re-
spectively, as well as the cells in which research seedbeds are related to books and
book chapters and observatories respectively.

Table 6
The coefficients of the execution stage

Endowment
of resources Organizational dimension
dimension
Centre for
Student . manage-
) Train- . ment of
Research Re- scien- . Project S
Key Success 1 Research e ing in . scientific
assistant- search tific moni-
Factors shi seed roups confer- re- torin and
P group search 9 technical
ences .
informa-
tion
Involvement in
national and 160 160 640 480 800  .640 800
international
events
Involvement
in research .200 .200 .800 .600 1.000 .800 1.000
networks
Books and book 4, 120 480 360 600  .480 600
chapters
Article 160 160 .640 .480 .800 .640 .800
Papers .200 .200 .800 .600 1.000 .800 1.000
Observatories .080 .080 .320 .240 400 .320 400

Note. The result is the coefficient, the same that establishes the level of the least and most influence.

The stage III of diffusion corresponds to the quadrant of the cube depends on the re-
lationship between the key success factors of the resource endowment dimension and
thematic interdependence dimension, in which the given score is observed, the result
of which is the coefficient, the same that establishes the level of the least and most
influential, as can be seen in table 7. In this stage, the most influential cells correspond
to the relationship between the participation in research networks with community
service projects, as well as the cell between presentations and community service proj-
ects, while the less influential cells refer to the relationship between scientific research
methodology approach, as a transversal knowledge discipline and observatories re-
spectively.
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Table 7
The coefficients of the diffusion stage

Thematic in-
terdependence Endowment of resources dimension
dimension
Involve-
mentin Involve- Books
Key Success national ment in . Observa-
) and book Article  Papers .
Factors andinter-  research tories
. chapters
national networks
events
Approach to
scientific research
methodology as a 480 .600 .360 480 .600 .01
transversal knowl-
edge discipline
Knowledge Inte-
gration Projects .640 .800 480 .640 .800 .04
Report
Experimental
learning compo- 640 800 480 640 800 04
nent of vocational
subjects
Report of the cur-
ricular integration .640 .800 480 .640 .800 .04
work
solicitation for 640 800 480 640 800 04
projects
community ser- 800 1.000 600 800 1.000 15

vice projects

Note. The result is the coefficient, the same that establishes the level of the least and most influence.

With the coefficients of each cell of the determined heuristic model stages, the state
of the cell with the greatest and least influence is reflected respectively, as well as
those that are in the intermediate process. The result provides a diagnosis of the state
of collaborative research and the feedback that serves to support preventive and/or
corrective actions in favor of the planning system of the Almirante Illingworth Higher
Technological Institute (AITEC).

Discussion and conclusions

From the point of view of higher technological training, the development of collabora-
tive research culture must be based on the set of material and immaterial distinctive
features that characterize the Ecuadorian higher education institution, such as respect
for creativity, adaptability and thought. divergent that institutionalizes and singles out
the proposed model, without leaving out the contributions of others that tend to em-
phasize the globalization and standardization of processes.
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Once the study and the applicability of the proposed heuristic model for decision mak-
ing is completed, the necessary and sufficient information is obtained to allow the
following conclusions to be reached:

+ + The model through cube of governance is viable in its dimensions as an effec-
tive tool for diagnosis and feedback of the state of research for the development
of collaborative research culture in the context of a higher education institution.

+ «The configuration of the model by key areas of results, areas, as well as key suc-
cess factors and their relationship with the dimensions express creativity, adapt-
ability and divergent thinking through strategic work teams that institutionalizes
and singularizes the articulation of substantive functions from the perspectives
of collaborative research.

+ « In the application of the model, the weighted data to the key success factors
correspond to the scope of the institutional planning system, as the foundation
for collaborative research feedback.

+ +The applied model develops the collaborative research culture in the education
of students, which encourages participation in research from their own identity
in contributing to the problems of the globalized world.
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