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ABSTRACT 

The objective of Open Science (OS) is to bring research closer 

to society through open access investigation practices, seeking 

open interaction during all stages of research. Scientific 

practices based on OS are increasingly determined by laws and 

decrees that regulate a research culture, which results in the 

need for institutional technological ecosystems that should be 

interoperable and respond to the guidelines derived from the 

OS movement. A lot of research institutions in the world 

already have regulations on these practices, while others are 

developing or seeking consensus. In this work we present a 

doctoral research plan, focused on studying the culture of open 

science research and open practices in a Mexican university, so 

that, derived from the information obtained offer a proposal of 

a technological ecosystem to contribute to the research 

exercise of the institution, facing the 0S scheme. The objective 

is to offer the researchers of the institution the necessary 

elements to do their work under the OS context, by offering an 

ecosystem that allows the social appropriation of Science and 

Technology in the region. The advances in research to date 

allow us to recognize the taxonomic elements of OS and the 

theoretical origins of this proposal. The methodological 

approach is mixed and integral for the analysis of qualitative 

and quantitative elements of the study universe.  
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1 Research context and motivation for the 

implementation of this research project  

Open Science (OS) has become a recurrent and current topic in 

the debates on scientific production. The rise of the OS 

practices happens when international organizations such as 

the United Nations Educational, Scientific and Cultural 

Organization (UNESCO), the European Union (EU), and the 

Organization for Economic Cooperation and Development 

(OECD), as well as governments of different countries, have 

recognized in the Open Science the opportunity to make 

research efforts more accessible to society and with this 

presumably support the resolution of current problems. The 

question in this sense is no longer about the suitability of the 

proposal, but about the ways to spread it and extend it to the 

whole world [1, 2]. In this context, it is extremely important to 

think about technological ecosystems that allow researchers to 

respond assertively to this new scheme, which is no longer 

under discussion but under implementation. The institutions 

adopt measures, regulations and work proposals around OS, 

such as the one issued by the FOSTER working group [3] which, 

after the analysis for the EU, offered a comprehensive training 
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model focused on the taxonomic elements that the group 

considers as key elements for Open Science (CA). 

 

In recent years (2019-2020), UNESCO has worked on a 

recommendation on open science, with the intention of 

generating a consensus at the global level, through ongoing 

consultations expected to end in April 2021, in order to be in a 

position to present a recommendation that should be approved 

by the member states in the same year. The European 

Commission (EC) and its cOAlition S [4, 5] propose the same 

deadline for having all publicly funded research results within 

the EU in open access. In the case of Mexico, additions to the 

Science and Technology Law were published in 2014, giving 0S 

an important role in the country's scientific development; and 

in 2017 the General Guidelines for Open Science were 

published, which consider six fundamental lines, which are still 

far removed from the components or taxonomies considered at 

the international level. On the other hand, there are alternative 

OS proposals in the country, as it is the case of AmeliCA of the 

Universidad Autonoma del Estado de México [6], which offers 

alternative evaluation options to Scopus and Web of Science. 

 

The Universidad Autonoma de Zacatecas is a Mexican public 

university that does not have guidelines for open research 

practices, since it is barely recognizing 0S, as the country does, 

and it does not have access to a funding system that allows the 

institution to respond to the reality of the scientific publishing 

market and of OS itself with the golden access proposal. In this 

sense, it is a strategic contribution of this research to 

investigate the culture and practices of OS of the institution's 

researchers to answer the question of to what extent and how 

it is the culture of Open Science research transmitted from the 

institutions to the research professors in the universities? 

 

Below we present the state of the art of the subject, the 

methodology, hypothesis and objectives of the doctoral work in 

order to offer the reader a look at the way in which the research 

is programmed and the results to be reached with the 

development of the proposed thesis. 

2 State of the art 

2.1 Open Science research culture  

The Open Science (OS) research culture has an increasingly 

important place in the academic life of researchers and their 

institutions. The openness of science has been recognized as 

the last scientific revolution challenge or the new paradigm on 

science in the world [7, 8, 9, 10, 11, 12, 13, 14] and therefore 

this way of working gains a better position every day. 

Currently, a good part of the publication efforts are limited to 

OS practices, since numerous governments and institutions 

have legislated or standardized in this regard, and with this, the 

role of OS as a guide to scientific practice is indisputable, and a 

culture in this sense should be promoted and encouraged. 

 

2.2 Open practices 

Interest in different forms and dimensions of open practices in 

research and science has grown exponentially in response to 

the current global debate and paradigm. Practices that seek to 

bring more researchers together through the principle of 

sharing academic work at all stages [15, 16]. On the practices 

or trends of Open Science there are different proposals such as 

those of the European Commission, UNESCO and those derived 

from research proposals from diverse groups such as FOSTER 

[3], authors and institutions. Researchers are increasingly 

looking for more and better ways of collaboration, which has 

led to practices related to OS are increasingly used, in cases 

such as open educational practices [17, 18, 19], open 

publication [20] and open data [21, 22, 23], just to give some 

examples. 

 

2.3 Technological ecosystems 
Technological ecosystems are a core topic for open research 

practices. It is necessary to have adequate, interoperable and 

integrated technological responses, not only for the OS 

movement but for the current and institutional reality in which 

they are inserted [24, 25, 26, 27, 28, 29, 30]. Researchers need 

to have knowledge about open practices and also access to 

technological systems with components that allow them to 

adapt to the culture and practices of OS that are gaining more 

importance every day, and with this, ideally, have more 

opportunity to make, publish, share and improve the findings 

of their scientific work. A technological ecosystem must be 

proposed based on global experiences and the reality of the 

university or institution in which it will be inserted; therefore 

it is of vital importance to know the global and local context. 

 

3 Hypothesis 

The hypothesis of the present work is that the culture of 

research in open science, as well as open practices, are 

transmitted from the institution to the professors and 

therefore the institution can offer a technological ecosystem 

that allows to improve the opportunities of public science 

communication of the members of the institution and with this 

to shape their culture and practices. 

 

4 Objectives 

4.1 General objective 

The general objective of the research is to evaluate the open 

practices of research professors, through the analysis of 

variables of scientific production, use, dissemination, and open 

practices that allow measuring in what degree and how the 

culture of open science research is transmitted from the 

institution to the professors in a Mexican institution, with the 

intention of proposing a technological ecosystem to support 
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open science, which guides the practices of research professors 

and contributes to the social appropriation of knowledge. 

4.2 Specific Objectives 

• To analyze the theoretical foundations of the Open 

Science research culture and practices, in order to 

locate advances and research opportunities.  

• To analyze the variables of scientific production, use, 

dissemination and open practices, in order to locate 

the transmission of research culture of institutions in 

university professors  

• To assess the research culture and open science 

practices of the  researchers of the institution. 

• To propose a technological ecosystem to promote the 

Open Science research culture that contributes to 

society. 

5 Research approach and method 

The mixed method will be used to carry out the proposed 

research. It seeks to obtain both qualitative and quantitative 

data, which will complement each other to enrich the work [31, 

32, 33]. The proposed design is one of concurrent triangulation 

that seeks to cross-check quantitative and qualitative data for 

findings and interpretations [34]. The research work is planned 

in two phases that will allow to obtain the mapping of the 

elements for the ecosystem to be proposed. In the first phase, 3 

instruments will be used (survey, interview and focus group) 

with the results of the first phase the interface of the 

technological ecosystem (TE) will be designed and in the 

second phase the same instruments will be used to validate the 

proposal with another sample population. 

 Following the line of the mixed method, causal-

comparative work will be done to know the population 

susceptible to use the technological ecosystem and its potential 

needs, and explanatory-sequential work that will seek to 

collect data in 2 phases of quantitative research and explain the 

results looking for an analysis and explanation that includes the 

elements qual and quant [35,36]. During the first stage (QUAL-

quan) Likert scales will be applied to research staff from 

different areas of the institution, with interviews to the same 

population to extract the staff susceptible to use the 

technological ecosystem and locate needs for the first TE 

proposal. In the second stage, we will work through focus 

groups with the located population to ratify and detect key 

elements to improve the Open Science technological ecosystem 

proposal for the institution and likert scales to validate or 

improve the proposal outlined in the first stage. 

 

5.1 Population and sample 

The study population will be staff members with a full-time 

teaching and research position at an institution in north-

central Mexico. The sample will be made according to the 

databases of the Department of Human Resources taking into 

account the areas into which the institution is divided, adding 

that information in a process of "qualitative information 

triangulation" [37].  With the selected researchers, an analysis 

of the culture and research practices will be carried out at the 

same time that focus groups will be developed with the 

stakeholders of the different areas in which the institution is 

divided (Health Sciences, Basic Sciences, Social Sciences, 

Humanities and Education, Art and Culture, Agricultural 

Sciences and Engineering and Technology), since belonging to 

different areas of the sciences which can impact on the culture 

and practices of its researchers. 

5.2 Study variables, techniques and 
instruments 

To carry out the research we plan to work with 3 variables: 

open science culture, open practices and technological 

ecosystems. 

A. Open Science Culture. This is the assimilation of 

elements and practices of open science by researchers. Starting 

from the fact that open OS is the new paradigm on science [7] 

and seeing as necessary the adaptation of a culture in this 

sense, it is then necessary to know the degree of knowledge of 

the different elements [3,13] and their use. 

B. Open research practices. This refers to the realization 

of the research process by means of actions considered to be of 

the taxonomy of Open Science. Here we will seek to investigate 

the use of open research practices [14, 15, 34] and the 

difference by areas of knowledge. 

C. Technological ecosystems. It is also necessary to 

know the use of technological platforms [24] by researchers, 

because for the purpose of this research it is vital to investigate 

the use and knowledge of these platforms. For the OS 

framework some platforms are: the repositories of literature, 

data and mixed [10], platforms such as OJS [Open Journal 

System] for the publication of journals, institutional CRIS 

platforms [Current Research Information System], platforms 

for pre-prints for collaborative research, open peer review 

practices, all these as examples of the 28 possible practices of 

OS [3, 13, 14, 38, 39].  Legislation and institutional policies must 

be taken into account for the endurance of these ecosystems 

should also be taken into account. 

The variables mentioned will be analyzed through the 

application of the following instruments: 

Focus groups. They will be used with the authorities of the 

institution and also with researchers recognized as leaders in 

their area of study. With this type of work, it is intended to find 

a mapping of the state of the policies, trends and expectations 

they could have of a technological ecosystem of OS (variable C. 

Technological Ecosystems). 
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Semi-structured interviews. They will be used to apply to some 

researchers selected as representative of each area of the 

institution. To identify knowledge about open science and open 

practices (variables A. Open Science Culture and B. Open 

research practices). 

Likert Scale Questionnaires. They will be applied to researchers 

from different areas to evaluate the impact and perception of 

current institutional policies on research and in a second stage 

to evaluate the proposed technological ecosystem (variables A. 

Open Science Culture, B. Open research practices, C. 

Technological Ecosystems). 

Semantic differential scales. They will be implemented among 

a representative group of researchers in order to know the idea 

and concept of open science and open practices as well as the 

importance given to each of the elements (variables A. Open 

Science Culture and B. Open research practices). 

 

5.3 Information Sources 

The information sources will be researchers from the 

institution to analyze their research practices and culture, who 

will also be asked to evaluate the technological ecosystem 

proposal for validation in the second stage of the research  

As well as directors and decision makers of the institution that 

will allow the implementation of the proposed ecosystem and 

who will provide data on the current culture or practices 

officially promoted. 

For the state of the art, we will work with the information 

available in the Scopus and Web of Science databases, seeking 

to cross them in some cases with open databases, such as 

AmeliCA, Regional Repositories, among others. 

Official documents about OS in Mexico will be analyzed, such as 

laws, additions to laws and guidelines officially available in the 

country. In this way, a comprehensive map of the state of the 

debate and discussion on OS and its components at the 

international and national level can be obtained. 

Finally, an evaluation of the internal use of the Institutional 

Repository is planned, which wa available from 2018 onwards, 

to determine the degree of commitment and use of this element 

inherent to OS practices. 

 The following tools will be used during the implementation of 

the research: 

• SPSS: Software to make concentrated and 

quantitative data analysis.  

• Atlas Ti: Software to concentrate and analyze 

qualitative data. 

• T-lab plus: Software to perform discourse analysis. 

• Google forms: to conduct surveys. 

• Literature databases: To consult the publications on 

the subject. 

• Institutional Repository. The platform information 

will be used to know the use of the researchers of this 

type of OS technological options. 

This work is carried out in the framework of the PhD Program 

in Education in the Knowledge Society of the University of 

Salamanca [40, 41], which as a requirement to all students asks 

to upload to its portal http://knowledgesociety.usal.es the 

progress of the work. This web page as a means of information 

on the activities and publications allows visibility and 

communication of the progress of the thesis work. The results 

of this research will be available in open access, as it is part of 

the Research Group on Interaction and eLearning (GRIAL) [41]. 

5.4 Information capture and analysis 

The process of capturing and analyzing information will be 

done in the following way: 

Identification and analysis of elements for the elaboration of 

instruments, in this first phase official documents from 

international organizations (UNESCO, EU, OECD), as well as 

from the Mexican government in the areas of interest such as 

the Law of Science and Technology and CONACYT's proposals 

on OS, will be evaluated. This evaluation will be carried out 

using T-LabPlus and ATLASti software to search for 

concurrences, associations, sequences and concordances in the 

official speeches. 

 

In a second stage we will work with the formulation of a survey 

based on likert scale and semi-structured interview to recover 

the information on open practices and open science culture 

within the institution, we will look for the validation of the 

instruments by experts in the subject, using a survey. To 

analyze this information we will use the SPSS program. 

 

Then we will proceed with the pilot test with a small group of 

researchers from all areas of the institution, both for the survey 

and the interview and use this same context to make the first 

focus group that will allow us to have a panorama of the state 

or response of the researchers to OS. Once the instruments are 

validated, the work of applying the same instruments will be 

carried out, which will be emptied in SPSS to obtain the 

qualitative information, which will be analyzed with the 

quantitative information obtained from the interview and the 

focus groups, so that with the analysis of these data the 

proposal (prototype) of the technological ecosystem can be 

formulated. 

 

Once the initial proposal for the TE is obtained, instruments for 

its evaluation will be designed and piloted for application to a 
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strategic group of stakeholders of the institution. The results of 

this second round of information compilation will be analyzed 

using SPSS and ATLASti so that the qualitative results can be 

analyzed and crossed with the quantitative ones obtained from 

the focal groups and interviews by areas of knowledge in which 

the institution is divided. 

 

With the analysis of the results, the adaptations to the proposed 

TE will be made for the design of rubrics and manuals that will 

be validated by experts and finally be able to present a proposal 

for the Technological Ecosystem for the institution to directors 

and possible users for its validation and to proceed with the 

final design of the Technological Ecosystem. 

 

The ethical aspects of the research are a very important issue, 

for this reason the consent of the participants will be requested 

so that their contribution is voluntary and always taking care 

of the use of personal data, always following good practice 

guidelines in research [42].   

 

6 Results to date and validation 

The mapping of literature carried out to date has allowed us to 

observe that in European countries and in others such as the 

United States and Canada, OS practices are closely linked to 

those of the large publishers, such as Elsevier, Taylor & Francis, 

Wiley, Springer, among others, and in that sense, 

transformative agreements and institutional practices are 

being made, involving the payment of millions of dollars to 

these companies. In the case of Mexico and Latin American 

countries, the process has been singular and has taken different 

directions and bets than those seen in the other countries, 

perhaps due to the lack of economic resources.   

 

Therefore, research that analyzes the state of OS policies in the 

country and a Mexican institution is a necessary contribution, 

since it will contribute to the debate on OS policies and 

practices for the Latin American reality in general and for 

Mexico in particular.  

 

Furthermore, no efforts such as the one formulated in this 

paper have been found in the country, to propose an 

institutional technological ecosystem that offers researchers 

tools for the practice of OS from an integrative perspective that 

allows them to have support facing  the new challenge 

presented by this new paradigm. 

 

7 Current progress of the thesis 

The work for the thesis is currently in the process of literature 

review. For this purpose, a mapping and Systematic Literature 

Review (SLR) is being worked on. This practice will allow to 

know the state of the art in a more comprehensive way. 

 

8 Current and planned contributions 

This research aims to provide elements for the implementation 

of a technological ecosystem project that allows researchers to 

have the tools for the development of their work under the 

principles of Open Science, taking into account that Mexico 

does not have current and comparable guidelines to those of 

other latitudes it is important to make the proposal for a 

Mexican university that does not have adequate and current 

technological elements to start working under an OS proposal. 

9. Conclusions 

The present project of doctoral thesis seeks to be an element 

that enriches the debate on Open Science in the Latin American 

region, with the idea of being the first institution to offer an 

integral technological ecosystem of open science that not only 

provides tools but also a world vision on the guidelines of Open 

Science and in this way contribute to the democratization of 

science, co-creation and scientific innovation in the different 

areas of knowledge of the university. 
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