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ABSTRACT 

The objective of this article is to investigate the main mediations that affect the 

process of social use of the Internet by students of the Faculty of Communication 

of the University of Havana, in the 2015-2016 academic year. The mediations that 

influence the processes of social uses that students of the Information Sciences, 

Social Communication and Journalism majors at the Faculty of Communication of 

the University of Havana make of the Internet were investigated. The mixed 

research approach was used based on the triangulation of quantitative and 

qualitative techniques such as the questionnaire and in-depth interview. The result 

was that students share common mediations: generational group, careers related to 

ICT, which is why they make intensive use of the Internet, fueled in part by the 

different technological subjects they receive. Most of them come from parents with 

high levels of education and most of them accessed the Internet for the first time 

when they entered the University, which was an important institutional mediation 
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in the use of the Internet. The main social uses that students make of the Internet 

are fundamentally academic and then socialization, among which the extensive use 

of social networks stands out. The university institution constitutes one of the most 

important mediating bodies that condition these processes by enabling access for 

all and the main competencies for social use in a conscious and critical manner. 

Keywords: mediations; social uses of the Internet; information and 

communications technologies (ICT); University students; Cuba. 

INTRODUCTION 

In Cuban society, despite the difficulties in accessing the Internet, there has been a 

social and progressive use of it, particularly by young people. In the Faculty of 

Communication, where the careers of Information Sciences, Social 

Communication and Journalism are studied, the majority of students have devices 

for Internet access (tablets, smartphones, personal computers), which allow them to 

intensive and systematic use that goes beyond academic uses. However, all 

students do not use the Internet in the same way, due to the influence of different 

mediations that shape these processes. 

This article shows those mediations that intervene in the process of social use of 

the Internet, as complex phenomena determined by various instances (individual, 

contextual and institutional) that can manifest themselves in a heterogeneous way 

according to the reference contexts of each individual. Knowing these mediations 

is relevant, since they can be taken into account in decision-making for the design 

of inclusive public policies in the midst of the computerization process that is 

developing in Cuba, and which is part of the development agenda towards the 
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society of information and knowledge, where access to the Internet constitutes one 

of the central pillars. 

The guiding program for the computerization of Cuban society, approved in 2005, 

states that it is the process of orderly and massive use of ICT in daily life, to satisfy 

the needs of all spheres of society. In May 2015, the vice president of the Council 

of State and Ministers of Cuba, Miguel Díaz-Canel, raised at the closing of the I 

National Workshop on Informatization and Cybersecurity the will and disposition 

of the Cuban Government to develop the computerization of society and put the 

Internet at the service of everyone and achieve an effective and authentic insertion 

of Cubans in that space, in a short period. In this workshop, it was also agreed to 

develop the comprehensive policy for the improvement of the computerization of 

society in Cuba and its National Implementation Program. After these speeches, a 

greater deployment of technological infrastructure for Internet access in public 

places was observed in the country (wifi zones, more browsing rooms, among 

others), as well as the reduction of Internet connection rates by a from 4.50 CUC 

per hour to 2.00 CUC, which meant an increase in the number of users. Although 

since 2013 the Internet browsing service has been provided in the public rooms of 

ETECSA (Empresa de Telecomunicaciones SA) and in each Young Computer and 

Electronics Club, it is not until now that we can speak of a massive use of Internet 

in Cuba. 
1
 Given this scenario that the country is experiencing, this article 

considers that it is necessary to ask a series of questions: is there a social use of the 

Internet? What mediations influence this process? 

Mediations, according to Orozco , 
2
 constitute moments that configure the 

interactions of users and that will influence the results of this process of interaction 
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with the media. Some of the most important mediations indicated are family, 

geographical context, neighborhood, social class, culture, school, work, skin color, 

religion, political orientation, gender and age. The same author suggests four 

groups of fundamental mediations for the study: individual, which comes from the 

recipient as prior conditions to socialization: belonging to a social class, race, age, 

gender and culture; situational mediation, which refers to the context in which the 

subject develops, the different situations that may arise in life and that mediate the 

way of acting; institutional mediation, which has to do with institutions such as 

family, school, friends, work, religion; and technological mediation, which is 

related to the Internet, the interactivity that characterizes it, active participation and 

construction of content in this space. Culture is an element present in all 

mediations. 

The same author states that: "mediation is manifested through actions and 

discourse, but no singular action or particular meaning constitutes mediation as 

such. Mediation appears to be a more complex and diffuse structuring process, 

different from the sum of its components; it should not be understood as an object 

of observation, but as something similar to social class, which is inferred rather 

than seen. 
2
 

We agree with Orozco 
2
 when he states that the audience (user) has a multiple 

identity that intervenes in the processes of appropriation and use; Hence, by 

identifying and analyzing the mediations present in these processes, differences 

can be found that can mark certain digital (and social) gaps between one student 

and another. Uses and appropriations take place within structured contexts, 

characterized by power relations and differential access to available resources. The 
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model of the aforementioned author has served for the analysis of mediations from 

an empirical perspective based on the operationalization it offers, although authors 

such as Vasallo de Lopes 
3
 point out some criticism based on the fact that his 

proposal does not give the socioeconomic dimension the central role that it has in 

the formation of publics and in the determination of other mediating instances, by 

emphasizing microsocial mediations. 

In Alonso 's opinion , 
4
 following authors such as Fuentes Navarro , 

5 
Martin 

Barbero , 
6 
Sunkel 

7
 and Gámez , 

8
 the complexity of social processes and the 

development of ICT, especially the Internet, have generated new approaches for 

the analysis of mediations that transcend theories of reception. In this way, 

emphasis is placed on the articulation between mediations, social agents and the 

provision of meaning, where subjects must be understood from their position in the 

social structure, that is, historically situated. With respect to social 

uses, Gómez 
9
 points out that: "not every object that is consumed is capable of 

generating a social use." He raises the need to take into account that social uses 

constitute a process that requires continuous practice, in which the subject interacts 

with technological media and with the content that is on the Internet. According 

to Fuentes Navarro , 
5
 social uses imply the capacity for appropriation, use and 

transformation of communication systems, constituted in turn by systems of 

transmission and processing of information and by socioculturally articulated 

systems of meaning. 

Summarizing the main ideas about the social uses of the Internet, the 

aforementioned authors agree on the following elements: 
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- They are a set of routine actions generated by groups, individuals or social 

organizations. 

- A need is satisfied through use. 

- Technological resources are involved. 

- They require access to and knowledge of technologies. 

- They constitute a situational activity and also a sociocultural and symbolic 

process, endowed with meaning, and as such they can transform or serve as a tool 

for action and daily life. 

BRIEF CHARACTERIZATION OF THE TECHNOLOGICAL CONTEXT OF 

THE FACULTY OF COMMUNICATION 

At the Faculty of Communication of the University of Havana, three careers are 

studied: Information Sciences, Journalism and Social Communication. The first of 

the aforementioned careers trains "professionals capable of working in any 

organization that generates, possesses, accesses and uses information intensively 

(administrative and historical archives, consultancies, companies, publishing 

houses, libraries, information and documentation centers, teaching units, 

etc.)", 
10

 while Journalism trains professionals for performance in the mass media 

(printed press, digital, radio, television, information agencies), fundamentally, for 

which it produces informative content in its multiple and diverse expressions, in 

national and international news agencies, film institutions, editorial network 

entities; websites and other digital production environments. 
11

 The Social 

Communication degree trains professionals who can develop in different sectors 

such as political and mass organizations, community institutions, teaching and 
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research institutions, for-profit and non-profit entities, as well as in any mass 

media. 
12

 

According to the study plans of these careers, the intensive use of technologies and 

the Internet is essential for vocational training, since they constitute some of the 

transversal skills in school curricula. For example, in Information Sciences, 

students must have mastery of the appropriate technological tools to acquire, 

organize, retrieve, store and disseminate information; 
10

 in the case of Journalism, 

they must know how to manage, produce and socialize journalistic messages with 

the use of ICT; 
11

 and those of Social Communication must creatively use ICT and 

take on the challenges of scientific-technical development in the area of their 

activity at the national and international level. 
12

 

It is also highlighted that the Faculty of Communication has achieved that students 

have greater and better access to the Internet by recently being connected to a fiber 

optic cable, favoring the speed of the connection and has technological 

infrastructure such as computer laboratories. with machines in good condition, Wi-

Fi antennas for those who want to connect from their laptop, smartphones or 

tablet. With this, it has been possible for teachers, during teaching activities, to 

help their students develop skills that contribute to better use of these new 

technologies. 

 

This article shows the results of a research that had the purpose of investigating the 

main mediations that affect the process of social use of the Internet by students of 

the Faculty of Communication of the University of Havana, Cuba, in the course 

2015-2016. 
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METHODS 

The mixed approach was used based on the triangulation between qualitative 

techniques such as in-depth interviews and quantitative techniques such as the 

questionnaire, with the purpose of a more comprehensive and complete approach 

to the object of study. The questionnaire was initially applied to a total of 95 

students from the three majors during the first semester of the 2015-2016 academic 

year. The sample constituted 30% of the total enrollment of second- to fourth-year 

students. It was selected casually based on the availability of the subjects to be part 

of the research. Criteria of representativeness were not considered, since an 

approach to the mediations that intervene in the social uses of a group of students 

was intended. The 2nd years were chosen. to 4th. because they had already taken 

several technological subjects, which would allow them a more systematic 

interaction with the Internet from the Faculty of Communication. The table shows 

the distribution by major of the number of students surveyed and its relationship 

with the population. 

The fundamental variables and indicators that were measured in the questionnaire 

were the following: 

- Sociodemographic characteristics of the students (sex, year and major the student 

is studying, province and municipality of residence, parents' level of education). 

- First Internet access. 

- Frequency and places of Internet access. 

- Preferences in Internet uses. 

- Social networks and Internet applications that they use the most. 

http://scielo.sld.cu/t01usos-sociales.gif
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- Ways by which students have learned to use the Internet. 

Then, the in-depth interview was applied in its semi-structured modality (based on 

a flexible script) to five students from each major, for a total of 15 interviews, 

which were administered in the second semester of the 2015-2016 academic year, 

once processed. the questionnaires. This technique served to investigate qualitative 

aspects of the social use of the Internet, as support for the holistic understanding of 

the questions asked in the questionnaire, at the same time as allowing new 

questions to be asked. Some of the fundamental questions that guided the 

development of the interviews were: students' perception and assessment of 

Internet use; role given to the family, peer group, teachers, among others, as 

socialization agents (mediators) in the use of the Internet; and impact of Internet 

use on daily life routines. 

An in-depth semi-structured interview was also applied to six teachers 

corresponding to the three careers under study, who teach technological 

subjects. These interviews allowed us to delve into the professional profile of each 

career, technological skills that students develop from the subjects they teach, and 

an evaluation system that could lead students to regularly use the Internet. This 

instrument allowed us to demonstrate how the different professional profiles and 

the subjects taught constitute mediations between students, which influence their 

social uses of the Internet. 

  

RESULTS AND DISCUSSION 

SOCIODEMOGRAPHIC CHARACTERIZATION OF THE STUDENT SAMPLE 
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As Martin Barbero 
6
 and Orozco state , 

2
 sociodemographic characteristics 

constitute important individual, contextual and institutional mediations that 

influence the social uses of any technology. Based on these criteria, a 

sociodemographic characterization of the students was carried out. 

As seen in the table , the major with the highest number of enrolled students is 

Social Communication, followed by Information Sciences and then 

Journalism. Regarding distribution by sex, there are no major differences between 

the races. In general, the female sex predominates and the trend is in the Social 

Sciences majors at the University of Havana. Of the total number of respondents, 

78 are female and 17 are male. Regarding the provinces of residence, the majority 

of students are permanent residents of Havana, 71%; then the provinces of 

Artemisa and Matanzas represented 9% respectively, Mayabeque with 7% and the 

rest of Pinar del Río. 

When investigating the educational levels of the parents, it was found that the 

majority had higher education education, which represented 75% of the total. In 

Journalism, the largest number of professional parents is evident, for 100% of the 

students surveyed in this career. It is followed by Information Sciences with 79% 

and then Social Communication with 69%. The results show that the students come 

from parents with high levels of education, which can enable them to have greater 

accumulated cultural capital, and therefore influence the uses of the Internet, 

although this is not decisive, since the professions of the students would have to be 

analyzed. parents, as well as their levels of literacy with ICT and the Internet and 

their socioeconomic levels, which can be conditioning variables. 

USE AND ACCESS TO THE INTERNET 

http://scielo.sld.cu/c011070.gif
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In relation to the first time of access, 62% of the students mentioned having had 

access to the Internet before entering the University; However, this does not 

indicate that they have had social use of the Internet, since it is necessary to have 

knowledge to know how to work with new technologies and use them 

systematically. This aspect was corroborated in interviews with some students, 

who stated that they had accessed it sporadically and without knowledge of what to 

do and what the Internet was for. Most of them accessed Facebook out of curiosity, 

mainly, which they were able to do from their parents' work and to a lesser extent 

from their homes. Figure 1 shows the percentages of students' first access. 

As can be seen, the higher the level of education, the greater the access to the 

Internet. It should be noted that of the total number of students who accessed the 

Internet for the first time while in primary education, 4 of them are foreigners, for 

whom the infrastructural conditions of their countries made it possible for them to 

access the Internet from an early age in their homes and other spaces such as cyber 

cafes. It is evident how contextual mediations are present, because although more 

than half had accessed the Internet in previous education at the university level, 

only a few had access from their homes and from their parents' workplaces. It is 

important to highlight that the Internet connection in Cuba in the 90s and the first 

decade of the 2000s was quite limited, which influences the poor Internet access of 

students, especially in primary education. 

These limitations are related to the economic and political blockade imposed by 

the United States government on Cuba since the beginning of the Revolution, 

which has marked restrictions on Internet access and the use of ICT on the 

island. As part of this blockade, access to telecommunications, hardware and 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es#f1
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software from any US company or subsidiary is prohibited. Likewise, the purchase 

of technological equipment must be made through third countries, which makes the 

product, which is not always of good quality, more expensive. Due to blockade 

laws, any product, technology, etc. that has 10% or more "Made in USA" 

technology, cannot be imported to Cuba; Those who do so may incur million-

dollar fines. The delay that the island has experienced with respect to Internet 

access is also related to the crisis known as the Special Period after the 90s with 

the fall of the socialist camp, which brought a series of deformations to the 

country's economy and, by losing its main economic partner, imposed that the 

Cuban Government attend to other more urgent sectors of the economy and social 

development, so aspects such as the renewal and expansion of the national 

telecommunications infrastructure, particularly fixed telephone networks, were left 

behind. and mobile, essential supports for data transport. Even today, as the 

country moves towards greater Internet access, infrastructure continues to be a 

limitation for the development of this task. 
13

 

Added to this is that Cuba was connected via satellite to the Internet in 1996 

through a special license from the United States Department of Commerce, as an 

exception to legislation prohibiting the provision of services of commercial value 

to Cuban entities and citizens. In 2012, the first international fiber optic connection 

was declared operational through a cable laid with Venezuela. According to data 

from the National Office of Statistics and Information (ONEI), in 2014 about 74% 

of the Cuban population had not had direct or frequent contact with the Internet, 

which confirms the update in 2015 of the development index of ICT (IDT), where 

Cuba ranked 129 out of 167 countries, and obtained positions 160 and 134 in the 
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access and use indicators respectively. In contrast to these figures, this same index 

places the country in position 58 in the skills subindex; This is thanks to a series of 

programs of the Revolution, such as the Young Computer and Electronics Clubs, 

which since the 1980s have contributed to the socialization and computerization of 

Cuban society. 
1
 

Continuing with the analysis of the mediations, another contextual mediation is 

observed that conditions access to the Internet, and that is that of the total number 

of students who accessed it before entering the University, 83% resided in Havana, 

which, being the capital of the The country has greater infrastructural resources 

and possibilities of access at an early age. In relation to the rest of the provinces of 

residence of the students, only 5.5% accessed from Matanzas and Pinar del Río 

with the same percentage. It is evident how the geographical context mediates 

access to the Internet, where only in the provincial capitals has it been possible for 

students to access education prior to the University. 

Another mediation that has influenced in a certain way Internet access prior to 

University is the family. This is corroborated with the data obtained from the 

questionnaire, since of the 18 students who had their first access in primary school, 

94% of the parents are university students, while of those who accessed for the first 

time upon entering the University, 43 % of parents have higher 

education. Although this data is not decisive, the results provide some clues 

regarding family mediations that allow us to infer a directly proportional 

relationship between the level of education of the parents and the age of the 

students' first access to the Internet. These inferences can be corroborated with 

other data collected in the research, since in 94% of the students who heard about 
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the Internet for the first time in their family, their parents are university students, 

and of them, 36% have the possibility of access from their homes. 

38% of the students declared that they had their first access when they entered 

higher education at the Faculty of Communication ( Fig. 1 ), which constitutes an 

important mediating instance regarding this possibility, a fundamental requirement 

that allows the use of the Internet. , as it shows the opening of opportunities for 

browsing the Internet to those who previously could not do so. This institution has 

the necessary technological infrastructure for this, where all students obtain a free 

account to access the Internet without distinction of economic level, and if they do 

not have the necessary devices, they can go to the laboratories of computing that 

the Faculty has. 

FREQUENCY AND ACCESS PLACES 

The frequency of Internet access can be mediated by the places from which 

students access, the place of residence and the educational level of the parents 

(elements that are interrelated). The research showed that those who access it every 

day are those students who mostly have university parents and reside in Havana, 

and constitute the highest percentage with access from their homes or from their 

parents' work compared to those who do not have access. possibility of connecting 

seven days a week because they depend on other mediating bodies such as the 

Faculty, or going to other places such as Wifi_ETECSA points 
*
, which currently 

constitutes one of the spaces that allows greater access to Cubans who have the 

technological and economic resources to access this service. Figure 2 shows the 

frequency of students' Internet access. 

 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es#f1
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es##pie
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es#f2


 

15 
 

Those who claimed to connect every day constitute the Faculty of Communication, 

the main mediating body that allows access, since of them, 91% claim that daily 

connection is possible through the Faculty. It is also notable that of these students 

who connect daily, 72% access from Wifi_ETECSA. Here their purchasing power 

is implicitly reflected. 41% of this group say they also connect from their parents' 

work, while only 34% can access it from home; although some comment that 

access from home is quite slow, which is mediated by the Cuban technological 

context and the socioeconomic restrictions imposed by the blockade that the 

United States maintains on the Island, a condition that also largely determines that 

greater access of the students is from the Faculty. 

Regarding the sociodemographic characteristics of this group of students who 

claim to connect to the Internet every day, 75% are residents of Havana. White 

skin prevails 85% and it is the students of the Information Sciences major who 

access it most frequently, mainly from the Faculty. 

In relation to the group of students who usually connect two or more times a week, 

which represents the majority, 53%, 96% do so from the Faculty, 61% from 

Wifi_ETECSA and 24% from home. The majority is from Havana and represents 

73%. 85% of these students have parents with higher levels of education. As for 

the major, Information Sciences is the one with the most access. 

Those who claimed to connect once a week, which is the minority for 12% of the 

total number of respondents, 100% claimed to use the Internet offered by the 

Faculty. In this group, it is observed that the majority also reside in Havana, 58%, 

although a decrease in the percentage is evident in relation to the groups analyzed 

previously, while in inverse proportion, residents of the rest of the provinces They 
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see more represented in this group of students, with 42%. Furthermore, in this last 

group analyzed there is also an increase in the number of parents who do not have 

higher levels of education, representing 34%. In general, it can be seen that as the 

frequency of Internet access increases, the places from which students access it 

diversify, and they do so not only from the Faculty, but also from Wifi_ETECSA, 

from their homes and from work. His parents. 

The data presented show how the geographical context is an important reference 

mediation when analyzing Internet access, which not only conditions the first 

access, but also the frequency with which it is accessed. It can be considered that 

the most important reference mediation for the analysis of the first access to the 

Internet is the context of geographical origin of the students, due to the low 

technological and connectivity capacity that non-capital municipalities have 

presented in the country. It can be stated that for this group, the Faculty of 

Communication constitutes a fundamental mediation, and is practically the only 

real possibility of access. 

When analyzing the access places, some differences by career are 

observed. Figure 3 shows that the career that most accesses from the Faculty and 

Wifi_ETECSA is Information Sciences, then Journalism and Social 

Communication in that order, while Journalism students who can access from their 

homes and the work of his parents, many of them journalists. 

 

SOCIAL USES OF THE INTERNET 

When investigating the usual uses that students give to the Internet, it was found 

that they first use it for academic purposes, followed by the purpose of 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es#f3
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socialization through interaction on social networks, the use of email and 

chat. These uses coincide with various studies, including that of López , 
14 

carried 

out in Mexico, on students at the National Autonomous University of Mexico 

(UNAM). The author shows that the main uses of the Internet are related to 

socialization purposes, followed by academic purposes. Figure 4 shows the uses of 

the students of the Faculty of Communication. 

 

The fact that the most common use of the Internet is for academic purposes may be 

conditioned by the fact that the majority access it from the Faculty, where they 

must optimize their Internet quotas and the time spent in the institution to complete 

school tasks, in addition to There is an intention in the different curricula to make 

systematic use of the Internet as a transversal competence of professional 

profiles. Teachers are essential mediators by systematically guiding school work, 

where Internet consultation is mandatory. However, the individual analysis by 

major produced results that indicate that the specialty of study is also a 

fundamental mediation for the social use of the Internet. 

In the case of Information Sciences, 100% of the students surveyed said they 

regularly use the Internet for questions related to their study. This use is mediated 

by several factors: the fact that the majority access from the Faculty of 

Communication, where 83% constitute the main connection route; The place of 

residence is another of the mediating factors, since of the three majors it is the one 

with the largest number of respondents from provinces other than Havana, which is 

why it is easier for them to access it from the university, as commented in 

interviews. Furthermore, according to some students and professors of said career, 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es#f4
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in accordance with their professional profile, the academic works that they are 

oriented to are less related to socialization, since they are more linked to the search 

for scientific content, as well as to the management of information in this space. 

In the Journalism degree, although the majority of students used the Internet for 

school uses, which represented 90%, a 10% difference was observed in relation to 

Information Sciences, while in Social Communication it was found the lowest 

percentage in relation to this use, which was 77%. In the Journalism and Social 

Communication majors there are common elements that can constitute mediations 

in the use of the Internet, since in them students have greater possibilities of access 

from their homes. In Journalism 32% and in Social Communication 28%. Another 

element that they share is that their professional profiles revolve more around 

socialization and participation in Internet social networks, as expressed in 

interviews by several professors of said careers, who commented that the Internet 

is essential for the creation of content and for being actors. publics, as well as to 

develop communication strategies on social networks, 

where online interaction is an essential requirement. 

Email is one of the most common uses by students, representing 82%. This high 

percentage has been influenced by the Faculty of Communication, which offers 

students from the first year of their degree the possibility of having their own 

institutional email account. Furthermore, with Internet access, many of them have 

created email accounts mainly in Gmail, Yahoo and Hotmail, where 92% of those 

surveyed stated they have one of these accounts. Of them, 84% reported having 

opened these accounts only upon entering the University. 
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One of the least used uses of the Internet is participation in forums, which implies 

interacting with the media, creating content and also constitutes a challenge in the 

face of greater cognitive and technological requirements. The low percentages in 

this use, according to the students, are mediated by the low quality of connection, 

the restrictions that exist in Cuba and in the Faculty to access some sites, their low 

motivation, the fact that said participation is not oriented as a requirement in 

classes and the majority's lack of knowledge about how to participate in them and 

which ones to participate in, reasons that were expressed by the students in 

interviews. It should be noted that in terms of this social use of the Internet, slight 

differences are observed between the three majors, since Information Sciences 

students are the ones who mostly participate in forums, with 14%, followed by 

Journalism with 10%. and Social Communication with 7%. 

In relation to the use of blogs, where only seven students claimed to have one, 

some differences by major are also evident. Of them, four students are from 

Journalism, two from Information Sciences and only one from Social 

Communication. Here it is evident how the career and professional profile 

constitutes an institutional mediation, since this is a way for future journalist 

students to practice their profession, and as several professors of this specialty 

point out, the basic function of a journalist is to create content. for everyday public 

work, so they are not only information managers, but participation managers, and 

the use of blogs can contribute to this. 

Figure 4 also shows that the least uses of the Internet by students are downloading 

music, applications, videos and games (frequent uses by young Mexicans, as 

previously noted), and they allude to the fact that due to the connectivity 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es#f4
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conditions in The Faculty and the country in general find these uses difficult. The 

fact that students use the Internet less for leisure and entertainment purposes 

responds to contextual mediations and limitations in the quality of connection, 

speed and time they can remain connected. Although the connection at the Faculty 

has greatly improved by being connected to a fiber optic cable, each student is 

given a fee 
**

 monthly Internet access that increases progressively depending on 

the year, so they must be careful and manage it for matters of greatest need, such 

as completing academic work. It is also interesting that the least common uses are 

those that require more speed and connection time. It must also be taken into 

account that the time in which they can remain in the Faculty is only during 

teaching hours (until 6:00 pm). 

The importance of contextual mediations when analyzing the social uses that 

young people make of the Internet is fundamental. To cite an example, the study 

by Mexican women López and Ortiz 
15

 based on a systematization of the results of 

various investigations in Mexico on the social use of the Internet by young people, 

shows that habitual uses are largely associated with related activities. with 

entertainment (leisure forums, listening to music, online audiovisuals ). However, 

in the Cuban context, where connectivity is limited and of low quality, greater 

interaction on the Internet for recreational purposes is an obstacle for students, in 

particular staying online for a long time to listen to music or watch videos. The 

most common thing is that students download some short songs and videos, as 

expressed in interviews. These contextual limitations also affect the social 

networks most used by students, as well as the applications for communication on 

the Internet, which marks some differences compared to the results obtained by the 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es###pie
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es###pie
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Mexican research of López , 
14 

López and Ortiz 
15

 and Crovi and López , 
16

 who 

point out that young Mexicans tend to regularly use applications such as What's 

app (which has come to be positioned in first place along with Facebook), Viber, 

FaceTime and Skype, which allows communications of text, voice and video over 

the Internet, and that in Cuba these last two applications do not work, which is why 

they were not identified by the Cuban students surveyed. As alternatives to these 

applications, in Cuba an application called IMO has been increasingly used due to 

the proliferation of Wi-Fi zones, which allows video calling services, online calls 

and an instant messaging network for mobile devices, which allows them to 

communication with family and friends living abroad. This has made it one of the 

most used applications on the island, together with the low connection speed it 

needs to work. According to Oramas , 
1
The word "IMO" was one of the most used 

in Cuba in 2015, as well as other associated words "Verse por IMO", 

"Imotearse". However, it should be clarified that the use of this application by the 

students surveyed is only possible through access to the Wi-Fi zones, since its use 

is not possible at the Faculty as it is blocked. The differences in the social uses of 

the Internet noted above once again demonstrate that the geographical context from 

which these uses are analyzed is key to their study. Figure 5 shows those social 

networks and applications most used by the students surveyed from the Faculty of 

Communication. 

 

Facebook is the preferred social network, followed by Twitter, with a visible 

difference of 43%. Apparently, these networks are the most popular among young 

people, as evidenced by the aforementioned studies 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es#f5


 

22 
 

by López y Ortiz , 
15 

Crovi and López , 
16

 and that of Oramas 
1
 in Cuba, in which 

these networks stand out as the two first most used. Regarding the use of scientific 

and academic social networks, low participation percentages were generally 

observed among students, who mentioned only two networks: LinkedIn and 

Academia.edu. Those in Information Sciences are the ones that predominate in 

them, although there are not many differences with the rest of the majors. 

Among the fundamental reasons for using these professional networks are sharing 

information, following the academic career of professionals of interest, acquiring 

visibility from their Abstracts and, to a lesser extent, making comments. Regarding 

these uses, the year that the students are in turned out to be an institutional 

mediation, since an increase in participation in these networks was observed to the 

extent that the school grade increases. For example, 2nd year students. year of 

Journalism, only one student reported having a LinkedIn profile and using it to 

create and share scientific information and to chat with professionals; Between the 

third and fourth year of that degree, 26% participate in these networks to create and 

share scientific information. 

In general, the little use of these networks responds in part, according to the 

students, to the fact that they are not frequently mentioned in classes and it is not a 

requirement to create a profile in them; Unlike Facebook and Twitter, networks in 

which it is mandatory to have a profile created according to the guidelines of 

teachers who teach technological subjects to support teaching, which constitute a 

fundamental element to acquire certain skills in managing networks. as well as for 

the analysis of information and public opinion that is generated in these spaces, 

according to the professors interviewed. This demonstrates, once again, the 
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importance of the university institution as a mediator in students' use of the 

Internet. As has been explained, there are diverse uses that students make of the 

Internet and the skills they have acquired from subjects received, friends, family, 

etc. Figure 6 shows the ways in which they have learned to interact on the Internet. 

 

As can be seen, the majority of students claim to have learned to use the Internet 

through self-taught and through the help of friends, classmates, and 

family. However, these learning paths refer to the direct or non-direct 

accompaniment of a person for the rather instrumental and technical use of the 

Internet, such as how to connect, open an email account, a profile on social 

networks, do searches, etc., that many have found it necessary, based on the 

technological context in which they live, to spend time on their technological 

literacy, sometimes by way of trial and error. It should be noted that few students 

make their parents visible as the people who have most influenced their learning 

regarding the Internet, and that although they have sometimes provided them with 

access, in practice they have few competencies for their children's literacy, 

therefore that the most important influence is reflected in their friends, in addition 

to the fact that the greatest possibility of access to the Internet is through the 

Faculty, where they are within reach. It is noted that the highest percentage of 

students who have learned to use the Internet self-taught is in the Journalism 

major, which at the same time coincides with the major that showed the highest 

percentages of students with the Internet at home and at work for their parents. , at 

the same time that it concentrates the largest number of students who had their first 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200002&lng=es&nrm=iso&tlng=es#f6
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access before entering the University, data that provides some clues for the 

analysis of mediations. 

On the other hand, it is important to highlight that, although a lower percentage of 

students mentioned teachers in learning their technological skills, they all reported 

that thanks to the subjects received and the teachers' efforts they have been able to 

make better use of Internet, by using it critically and as support for solving 

problems in their daily lives, so it can be inferred that it is from entering the 

University that students have achieved social use of the Internet. 

However, it cannot be omitted to mention that the processes of social use of the 

Internet are complex phenomena, mediated by a technological context that 

increasingly tends towards interactivity, interoperability and collaboration, 

essential characteristics of web 2.0, where Social subjects can act as both 

consumers and creators of content. Meanwhile, this complexity can be evidenced 

in the fact that at certain times and contexts the same subject or user can be a 

passive or active consumer, as some of the interviewees mentioned. The results of 

this research coincide with those of the study by López and Ortiz , 
15

 who showed 

the existence of a dichotomy between technology consumer and content producer, 

since both can occupy these roles alternatively and with different degrees of 

interest. In the same way, those who share and create more serious content can also 

do so with somewhat more frivolous content. The authors maintain that each 

network user is at the same time the same subject with several nuances that allow 

them to go from the anecdotal to the analytical, from the simple to the complex. 

CONCLUSIONS 
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After the analysis presented on the social uses of the Internet by the students of the 

Faculty of Communication, the following most important mediations that influence 

these processes stand out: 

- Institutional mediation, where the Faculty of Communication has had great 

influence as the most important mediating body, not only because it has provided 

them with free access to the Internet, but also because it has made them literate for 

its social use. In this sense, it was explained how the majority of students begin to 

have systematic and frequent use once they enter said institution. Its importance is 

also visible in those students who had their first access to the Internet through 

university. Although the school institution has been important in these processes, it 

cannot be ignored that students come from different geographical and family 

contexts; They present different starting points that condition the assimilation of 

the contents, competencies and skills made possible by the university institution 

through its school curriculum. Starting from this point, a close relationship was 

observed between family mediation (as institutional mediation) and contextual 

mediations, which refers to the geographical context of the students, which 

influences access (primary condition for Internet uses). As explained, the greater 

the frequency of access, the more places of connection, which are represented in 

these groups, mainly those students permanently residing in Havana who have 

parents with higher levels of education, while as the frequency decreases In access, 

students residing from other provinces increase; It reduces the diversification of 

places for connection and also the educational levels of parents. It was also found 

that the majority of students who connect from Wifi_ETECSA are residents of the 

capital and have parents with higher levels of education; In this way, higher 
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socioeconomic levels of their parents are inferred. Likewise, geographical 

selectivity was also evident when investigating the students' first time accessing the 

Internet. Once again, those who reside in Havana with professional parents and 

who entered before entering university are more represented. 

- The country context is another of the contextual mediations that was common for 

all students, where the majority referred to the connection conditions in Cuba, the 

speed, the restrictions for access to various sites conditioned by the blockade that 

the United States has imposed. to the country, which constitutes an obstacle to 

interactivity on the Internet, such as participation in forums, listening to music, 

watching movies, playing online games, participating in online courses and making 

large downloads, etc. which largely restricts the uses that students can make of the 

Internet, while drawing a distinction between the uses of these students and those 

of other countries. 

In general, all these mediations are conditions that structure the social use of the 

Internet, but they do not act mechanically, but in a flexible and dynamic way. The 

particularities by major in terms of social uses do not harbor major differences, 

since the selected sample has common features as it is made up of (young) 

university students, and it has been seen in different studies how belonging to this 

age group or generation, called Many times as digital natives, they share elements 

of a digital culture that increasingly tends towards globalization (or homogeneity) 

in terms of the uses given to the Internet and their ways of participating in the 

network. 

At the same time, students share another common mediation of an institutional 

nature and that is that they pursue careers where the use of technologies constitutes 
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a transversal competence of their professional profiles. However, slight differences 

are evident between the three careers, mainly mediated by the professional 

profile; the subjects received that show their particularities depending on the 

degree; the individual capabilities and motivations that are also reflected in the 

social uses that young people give to the Internet. 
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ABSTRACT 

The objective of the present review was to identify the current use of mobile 

applications in physiotherapy. An integrative review of literature developed in four 

databases was carried out, without language restriction, in an observation window 

from 2010 to June 2016, where a total of 46 articles were found that address the 

topic of mobile applications in physiotherapy. , of which —according to the 

purpose of the articles— 8 were of a descriptive conceptual type, 1 of financial 

analysis, 14 of valuation, 3 of monitoring and 20 of intervention. Regarding the use 

of applications in the articles, 6 on healthy habits, 3 informative, 15 on assessment, 

4 on treatment and 13 on specific applications were identified. There were also 4 

review articles found. It is concluded that there are various uses of mobile 

applications for physiotherapy. Together, these can increase access to health 

services, facilitate health promotion and detect specific deficiencies early; support 

the examination and evaluate different aspects, especially ranges of mobility, as 

well as the evaluation of gait and balance, which can facilitate therapeutic action 

and optimize the physical therapist's clinical practice. 

 

Keywords: physiotherapy; mobile apps; cellphones; telemedicine. 
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INTRODUCTION 

Currently, there are a variety of technological devices that promote the continuous 

improvement of the population's health. When these devices are mobile, their use 

in health is called mobile heatlh or mHealth . The Global Observatory for 

eHealth (GOe) defines " mHealth or mobile health, as the practice of medical and 

public health supported by mobile devices, such as mobile phones, smartphones , 

user/patient monitoring devices, personal digital assistant (PDA) , and other 

wireless devices. mHealth includes the use of the core functions of mobile phones 

such as voice and text messaging (SMS), more complex functions and applications 

including general packet radio service (GPRS), third and fourth generations mobile 

telecommunications (3G and 4G systems), global positioning system (GPS) 

and bluetooth technology". 
1
 

Mobile health applications can be directed to heterogeneous audiences that include 

patients and health professionals and even people without a diagnosis. 
2
 Their easy 

access and rapid growth in number has generated a wide variety of 

options. Currently, the market has more than 100,000 health-related mobile 

applications on the largest operating systems on the market: Apple and Android . 
3
 

It has been pointed out that these technologies make it possible to advance 

research, prevent diseases, improve diagnosis, treatment and education, reduce 

inequalities, increase access to health services, and even reduce their 

costs. 
4
 Furthermore, mobile applications facilitate communication with the 

user/patient, and have shown promising and more economical results in the clinical 

setting, since they shorten distances and avoid unnecessary efforts in the 

vulnerable population. 
4,5

 According to these developments, which demonstrate 
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frequent use; 
6.7

 easy access associated with health; 
8
 the availability 

9-11
 and the 

opportunity of health services, 
1,6,12

 mobile health applications can provide tools to 

physiotherapists and provide opportunities to maintain, enhance and optimize 

human body movement in search of greater well-being. 

Although in Latin America mobile applications constitute an underutilized 

resource in the health area, professionals in this sector, and mainly 

physiotherapists, must direct their efforts towards a new digital era, where 

professionals and experts in mobile technology work together to carry out research 

with mobile applications in favor of users/patients. The creation and use of mobile 

applications must respond to the specific conditions of each person and provide the 

possibility of evaluating the cost-benefit of the use of the application to enhance 

care by all health professionals, in this case of physiotherapists. 

A challenge for physiotherapy is then to project itself into the digital era using 

information and communication technologies in order to minimize risks and 

facilitate adherence to rehabilitation programs. The present study aims to compile 

and analyze research experiences with mobile applications in order to provide an 

overview of possible fields of application and possible research of mobile 

applications in physiotherapy. 

  

METHODS 

An integrative review of the literature was carried out, which followed the criteria 

proposed by Ganong , 
13

 in a process composed of six stages: 1) formulation of the 

problem based on a guiding question, 2) definition of selection criteria for the 

literature that will form part of the sample, 3) incorporation of the information 
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collected in table format considering all the common characteristics, 4) analysis of 

the findings, 5) interpretation of the results 6) presentation of the results. 

The selected question was: For what purpose are mobile applications currently 

being used in physiotherapy? To answer this question, the databases PEDro 

(Evidence-Based Physiotherapy), Proquest, Pubmed and ScienceDirect were 

analyzed, under license from the University of La Sabana. Regarding the types of 

articles included, original research, literature reviews, and reflections were 

selected, as long as they were found in indexed journals and available in full text 

for review and analysis, taking into account a window of observation of the years 

2010 to 2016. 

The search in the databases was carried out in the period from March to June 2016, 

using the formulas Physiotherapy AND Mobile 

app , Physiotherapy AND mhealth and Physiotherapy AND Smartphone . An 

exception was made in PEDro, where the words mhealth , Smartphone and mobile 

app were searched separately, since the formulas initially proposed did not yield 

results. 

The data was collected in three moments: in the first, a count of the articles that 

appeared after the search in controlled language in the aforementioned databases 

was carried out; During the second moment, the titles and abstracts were read, 

excluding duplicates and selecting the articles that would be included in the data 

collection log. The inclusion criterion was that the application mentioned in the 

analyzed study was part of the results or their analysis; and in the third moment, 

data collected from reading the included articles were organized and tabulated 

through a log prepared by the authors, which included two categories for the 
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analysis of the articles. These categories are not exclusive and are proposed as a 

result of a prior search of literature on the topic. The first category sought to 

identify the purpose of the article regarding the application and was based on the 

categorization proposed by Lee and Harada in 2013. 
5,14

 The second category 

referred to the use of the application within the article, and allowed classifying the 

studies according to the categorization found in the article by MT Sánchez 

Rodríguez and 
15

 others for applications in neurorehabilitation. In the present 

review, the classification was applied in a general way to determine the use of the 

application in the study carried out ( Table 1 ). 

 

Based on the information organized in the aforementioned log, the analysis was 

carried out looking for similarities, complements and differences of the topics 

related to the phenomenon studied. Based on the critical analysis of the findings, 

the documents were grouped in an integrative way to interpret, from them, the state 

of the art on the phenomenon studied and, finally, the results were written, seeking 

to make them easily understandable to generate this review. 

. 

RESULTS 

After searching in controlled language in the different databases, a total of 728 

articles were identified. When reading the titles and summaries, 124 texts were 

accepted for detailed review, which, when read in their entirety, allowed us to 

identify 46 articles that were incorporated into the log ( table 2 ) when it was found 

that the mobile application detailed in the Abstract made part of the results or their 

analysis ( Fig. 1 ). 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200001&lng=es&nrm=iso&tlng=es#c1
http://scielo.sld.cu/c21064.gif
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200001&lng=es&nrm=iso&tlng=es#f1
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PURPOSE OF THE STUDY 

Within this category, it was found that 8 texts focused on delving into conceptual 

or descriptive aspects of the mobile application: 1 article addressed a financial 

analysis of the development and use of the application; 14 studies showed 

applications with functions for the detection, examination or evaluation of health 

condition; 15 articles proposed mobile applications for the intervention of 

pathologies or referenced their use in rehabilitation processes; and only 1 text 

referred to applications that had patient monitoring as their functionality ( Fig. 2 ). 

 

Conceptual-descriptive 

The articles classified in this subcategory provide an overview of mobile 

applications in health and their use in physiotherapy. 
5
 8 articles were identified, of 

which 4 were systematic reviews of the literature. They addressed topics such as 

palliative care in cancer, how to measure the level of physical activity, mobile 

applications in the area of neurorehabilitation and their usefulness in general 

medical care regarding chronic pain management, avoiding the risk of falls, among 

others. . For example, in the study Measuring and Influencing Physical Activity 

with Smartphone Technology: A Systematic Review, by Bort-Roig et al., 
16

 articles 

on mobile applications that promoted physical activity were identified. It was 

concluded that the keys for an application to facilitate regular physical activity are 

the creation of physical activity profiles, real-time feedback, encouraging the use 

of social networks, enabling consultation with experts and having clear the 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200001&lng=es&nrm=iso&tlng=es#f2
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objectives and goals within physical activity. Furthermore, it was identified that the 

pedometer is the most common external device for monitoring physical activity. 

Financial sphere 

Articles related to this subcategory describe the economic impact of applications 

on the health system; for example, in services such as clinical visits, home nursing, 

among others. 
5
 Only one study of this type was identified and it was a literature 

review about mobile applications for asthma self-care in terms of adherence to 

treatment and identification of symptoms. It was concluded that there is a 

significant difference between the use of a mobile application and the use of an 

intervention using handwritten records in a control group in terms of treatment 

adherence and other asthma complications. Furthermore, it was estimated that 

frequent use of a mobile application has positive effects on the values of forced 

expiratory flow (PEFR) and forced expiratory volume in the first second (FEV 1 ) 

compared to those of the control group. However, the mobile application-based 

intervention had a higher cost associated with the use of written records. One 

possible explanation given by the authors was the study design. 
17

 

On the other hand, the identification of a single article within this subcategory 

responds to what was previously identified by Lee and Harada , 
13 

who recommend 

increasing research that makes evident the reduction in costs and effectiveness of 

telehealth services in physiotherapy, since these aspects They are identified as a 

barrier to the inclusion of information and communication technologies in 

physiotherapy practice. 

Detection, examination and assessment 
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Most of the articles in this subcategory set out to determine the reliability and 

validity of measurements using a mobile application in a population group or in 

comparison with a traditional method. 
5
 A large number of articles found were 

classified in this subcategory and one of the possible explanations is the need for 

health professionals, especially physiotherapists, to reduce assistance times and 

improve the effectiveness of evaluations. 
18

 Within this subcategory, applications 

were found for measuring ranges of motion (goniometers) of the neck, shoulder, 

hip and knee; gait measurement applications; standardization of tests such as 

the Romberg test ; measuring scoliosis levels, and more complex ones such as fall 

detectors. A clear example is the study by Balg , Juteau and Theoret , 
19

 with the 

title Validity and Reliability of the iPhone to Measure Rib Hump in 

Scoliosis, where a mobile application was compared with a traditional 

scoliometer. The results showed insignificant differences between both methods 

and highlighted the ease of use of the application. 

Monitoring 

Studies in this subcategory describe the use of mobile technologies in a patient 

during a given time interval. 
5
 Three studies were identified within this 

subcategory. The study by Smith stands out , who in 2014 conducted a qualitative 

study of the perception of adolescents who were monitored after the management 

of their obesity using text messages. 
20

 However, it should be noted that monitoring 

was present, in many of the articles, in the background. An example is the study 

by Turner-McGrievy , Beets and Moore, 
21

 with the title Comparison of traditional 

versus mobile app self-monitoring of physical activity and dietary intake among 

overweight adults participating in an mHealth weight loss program, where it was 
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found that the use Mobile applications that collect information about daily calories 

ingested are important when you want to lose weight with physical activity. 

Mobile applications in intervention processes 

The studies on this subcategory were the most numerous and were characterized by 

focusing on measuring the effectiveness or efficiency of an application for a group 

of people with a specific health condition. From a total of 15 articles, applications 

were found for the management of diabetes and weight control, asthma, chronic 

obstructive pulmonary disease, Parkinson's and metabolic syndrome, which 

incorporate recommendations for physical activity and therapeutic exercise. A 

study of three case reports about family dysautonomia and balance training with a 

mobile application stands out. The results showed improvement in static and 

dynamic balance for those who trained at least twice a week. 
22

 

USE OF THE APP 

With respect to this category, 6 healthy habits type applications were found, 2 

informative type applications, 14 assessment type applications, 1 treatment type 

application and 10 specific type applications. Additionally, there were 4 articles 

where the category did not apply as they were literature reviews ( Fig. 3 ). 

 

Healthy habits 

Within this subcategory, 6 applications were found that promoted physical 

activity. Some examples are the Fitbit, 
23 

Zombies , Run and Get 

Running 
24

 and Accupedo-Pro Pedometer 
25 

(available on Android and iOS). Some 

of these used external devices such as pedometers. 

Informative 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000200001&lng=es&nrm=iso&tlng=es#f3
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In relation to this subcategory, only 3 studies were identified where the 

applications had the purpose of informing. Highlights an application 

called iCanCope with Pain , which is used to manage chronic pain in 

adolescents. The program stood out by the participants as a tool that allowed 

access to relevant information such as ways to control symptoms and guidance in 

social support in a healthy context for the population. 
26

 

Assessment 

The largest number of applications appears in this subcategory. It is important to 

mention some, such as the Knee Goniometer App by Ockendon© 
27

 for measuring 

the range of joint mobility in the knee, which replaces the traditional goniometer, 

and the Breath 10 Count group of applications 
28

 for measuring respiratory rate in 

children. 

Treatment 

This subcategory included those applications that generally contribute to the 

treatment of any pathology. Only 4 applications were identified where one called 

G ymskill 
29

 stands out for improving fitness and proprioception. 

Specific 

Here 13 articles were found with applications for pathologies already mentioned in 

the category "purpose of the study " (intervention). It is worth noting applications 

such as Reactive app, 
30

 for obesity; Versterk je Enkel , 
31

 for the prevention of 

sprains; Cupid app, 
32

 for gait management in patients with Parkinson's, 

and ActiveLifestyle, to promote physical activity in older adults. 
33

 

  

CONCLUSIONS 
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The use of mobile devices is increasing, which means that their use in 

physiotherapy treatment allows us to change the view of the interaction of 

physiotherapy from an episodic model to a model of continuous support, where 

applications include specificity in aspects such as therapeutic exercise. , as well as 

elements that promote health promotion and prevention of diseases and their 

complications. In the case of applications with informational purposes, these must 

be conceived as elements of empowerment of people regarding the functioning of 

their health system and access to it. 

The literature reports various uses of mobile applications for physiotherapy. In 

general, it was found that regarding the purpose of the articles that are currently 

published using mobile applications in health, the majority of developments are 

aimed at the detection, examination and evaluation of different aspects of human 

body movement, such as ranges of mobility, gait and balance, which show these 

tools as more objective alternatives to traditional methods in physiotherapy. The 

above has an impact on an improvement in the capacity for early diagnosis and the 

search for training of professionals. It also invites us to explore new fields of action 

where the physiotherapist can be included in the teams that together with the 

developers create applications for evaluation purposes. 
34

 However, the small 

number of articles referring to cost-benefit analysis stands out, which give the 

possibility of identifying the effectiveness of incorporating applications to reduce 

the long-term costs of problems such as sedentary lifestyle and non-adherence to 

treatments. . 

Regarding the use of applications in the articles, the number of applications found 

for the promotion of physical activity and healthy lifestyles stands out. Mauro 
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Martín and others identified that there is a difference between the applications used 

by users and those used by professionals, so many of the results cannot be 

extrapolated. 
35

 However, they conclude that mobile applications are effective in 

generating adherence and greater monitoring of activities related to the promotion 

of healthy habits in general, treatment and monitoring in specific pathologies. 
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ABSTRACT 

The study had the objective of determining the association between the use 

of Smartphone and Facebook with the self-perception of academic performance in 

students of a Faculty of Human Medicine in the Peruvian mountains. A prospective 

analytical cross-sectional study was carried out. We worked with medical students 

from the Continental University in Huancayo-Peru and used a survey to measure 

the use of Smartphones and Facebook, as well as the perception of whether these 

improved academic performance. Bi- and multivariate statistics were performed, 

using generalized linear models and with a value of p < 0.05 as statistically 

significant. 173 students were surveyed, 61% (106) were women and the median 

age was 21 years (interquartile range: 19-22 years). 76% (131) stated that 

the Smartphone improved their academic performance. This was positively related 

in the bivariate analysis to the number of Smartphones , whether it had training 

applications and whether it used medical applications; and negatively with hours 

used the Smartphone per week, if you have internet on the Smartphone , if you use 

internet on the Smartphone , the frequency of using Facebook, the frequency in 

which you wrote on Facebook profiles and the number of contacts on Facebook ( 

all with p values < 0.05). In the adjusted multivariate, the average hours spent 
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using the Smartphone per week was negatively associated with the perception of 

improved academic performance (PRa: 0.98; 95% CI: 0.97-0.99). The more hours 

of smartphone use per week, the students perceive that this worsens their academic 

performance. This should be studied to quantify the real decrease in academic 

performance. 

Keywords: smartphone; medical students, medical education; Facebook; learning. 

  

INTRODUCTION 

In recent years, technology has made tools available to students to help their 

academic training, such as mass communication technological devices and 

storage. The most common are cell phones and electronic tablets, among 

others. The increased frequency of use of mobile computing devices on university 

campuses has the potential to create new options for medical students, as well as 

the exploration of social media as a teaching strategy, 
1,2

 which It allows students 

to access course content and interact with teachers and classmates wherever they 

are. 
3 
These interactions are made even more accessible through the use of so-

called social networks, which allow communication and improvement of 

learning. 
4
 

Some scientific reports have focused only on evaluating the effectiveness of the 

application of these tools for academic teaching. 
5 
However, it has been seen that 

higher education students are not immune to developing dependency and misuse of 

social networks through their smartphones . 
6
 This dependency is often associated 

with mental health problems such as depression, anxiety and self-esteem, in 

addition to insomnia problems, poor socialization and the loss of a large amount of 
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academic time. 
7-9

 Added to these problems is the possibility that technology 

becomes a distraction, which could impact students' academic 

performance. Despite this, no studies have been found that explore this 

problem; That is why the objective of our study was to determine the association 

between the use of Smartphone and Facebook according to the self-perception of 

academic performance in students of a Faculty of Human Medicine in the Peruvian 

mountains. 

  

METHODS 

An observational, analytical, cross-sectional and prospective study was carried 

out. The population was made up of students enrolled in the 2015-II academic 

semester of the Faculty of Medicine of the Continental University, located in the 

city of Huancayo-Peru. The sampling was stratified random based on the data 

obtained in a previous research work. 
10

 With this, a minimum sample size of 150 

students was calculated. For randomization, the Epidat program was used 

according to the list of those enrolled in the aforementioned semester. 

Students who were eligible to complete the survey and who were enrolled in a 

Medicine degree during the study period were included. Students who responded 

with abnormal response patterns, students who did not answer the main questions, 

and students who did not have a Smartphone (less than 5% survey exclusion) were 

excluded. 

Our dependent variable was the perception of whether the Smartphone improves 

academic performance (possible answers: Yes/No). The independent variables 

were age (taken quantitatively), sex (possible answers: 
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male/female), Smartphone use variables (number of Smartphone owned, average 

hours spent using the Smartphone per week, whether it has applications for 

academic training, if it stores academic information, if it has medical applications, 

if it uses said medical applications, years that it has been using the Smartphone , if 

it has internet on the Smartphone and if it regularly uses the Smartphone 's internet 

) and the variables about the use of Facebook (if you have more than one Facebook 

account, the frequency of use, if you use Facebook for academic purposes, the 

frequency with which you write on other profiles and the number of contacts you 

have). 

According to these variables, a self-administered survey was created. After 

proceeding with the formal authorizations for data collection, the surveys were 

carried out during in-person class time in the classrooms of the Faculty of Human 

Medicine of the Continental University. A researcher was present during its 

completion, to be able to answer any questions. The data obtained were tabulated 

in the Microsoft Excel 2010 ® program, and then processed in the statistical 

program Stata version 11.1®. 

For the descriptive analysis, the absolute and relative frequencies of the categorical 

variables were determined. In addition, the medians and interquartile ranges were 

obtained, since they all had a non-normal distribution according to the evaluation 

of the normality of the numerical data with the Shapiro Wilk statistical test. 

For the inferential analysis, a confidence level of 95% was used. In the bivariate 

statistics, p values and crude prevalence ratios—PRc (with their respective 95% 

confidence interval -95% CI)—were obtained using generalized linear models. In 

the multivariate statistics, the p values and the adjusted prevalence ratios were 
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obtained —PRa (with its respective 95% confidence interval -95% CI); In both 

cases it was performed with the Poisson family plus the log link function. A 

p value < 0.05 was considered statistically significant. 

Ethical parameters were respected at all times. The surveys were anonymous, the 

respective permission was requested and approval was obtained from the 

university's Research Methodology chair, since the study was presented as a 

practical result of the course in question. 

  

RESULTS 

After applying the selection criteria, 173 students were surveyed. Of these, 61.3% 

(106) were women; the median age was 21 years (interquartile range: 19-22 

years). The vast majority (71.7%) only had a Smartphone. Almost all of the 

respondents (92.5%) stated that they used their Smartphone several times a day and 

only 36.4% had applications for medical training. The characteristics 

of Smartphone use are detailed in Table 1 . 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000100006&lng=es&nrm=iso&tlng=es#t1
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All of the students surveyed who had a Smartphone also had a Facebook 

account. Most used Facebook once (43.9%) or more than once (40.4%) per 

day; and only 27.8% used it for academic purposes. The main characteristics of the 

use of Facebook are seen in table 2 . 

 

75.7% had the perception of improved academic performance thanks to the use of 

the Smartphone ( table 3 ). When carrying out a bivariate analysis, it was found 

that the perception of good academic performance was positively associated with 

the number of Smartphones you have, whether you have applications for academic 

training and whether you use medical applications on your Smartphone ; On the 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S2307-21132017000100006&lng=es&nrm=iso&tlng=es#t2
http://scielo.sld.cu/img/revistas/ics/v28n1/t0306117.gif
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other hand, it was negatively associated with the average hours that you use 

the Smartphone per week, if you have permanent internet on the Smartphone , if 

you regularly use the Internet on the Smartphone , the frequency of using 

Facebook, the frequency in which you write on Facebook profiles and the 

approximate number of Facebook contacts. In the multivariate analysis that was 

carried out with the factors statistically associated in the bivariate analysis, the 

average hours spent using the Smartphone per week was negatively associated with 

the perception of improved academic performance (aPR: 0.98; 95% CI: 0 .97-

0.99). 

  

DISCUSSION 

The present research explores the overall impact of technology on the academic 

performance and development of students in general, and it is found that it can 

affect both positively and negatively. In this study we have found that three out of 

four students perceived that the use of their Smartphones improved their academic 

performance, which contradicts a study in which it was reported that the use of 

social networks brought difficulties in academic development, mainly due to the 

time they dedicated to it. 
11

 This may respond to the fact that the populations and 

questions of interest were different (ours was focused on the general use of 

the Smartphone ), so in general this technological tool can offer the perception of 

benefit, but when only the The use of social networks focuses on part of the range 

of options that come with the use of these smartphones. 

Likewise, in this study we have found that there is a negative association between 

the number of hours the Smartphone is used and the perception of improvement in 
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academic performance. These data agree with a study carried out on 173 medical 

students in Ecuador, in which a direct relationship was found between the time 

spent using cell phones and having worse academic performance; 
12

 Likewise, 

another study from the same country, carried out on adolescents, also found a 

relationship between the number of hours of smartphone use and the number of 

academic problems. 
13

 In the United States, high school students were surveyed, 

and a higher prevalence of mental health problems was found according to the use 

of smartphones. 
14

 This relationship has been explained by Lei and Zhao , who 

report that the use of technology can be harmful if it is not oriented towards a 

greater objective, such as improving the academic condition of the user, so the 

quality of the technology is more important. content compared to the amount of 

time you use the technology. 
15

 For example, in a study carried out on Psychology 

students at a university in the United States, the researchers noticed that when 

using cell phones as a means of academic information, students who had ringtones 

had better note-taking and retention performance. much less information than 

students who had their phones on silent. 
16

 

According to the frequency with which they wrote on Facebook profiles and the 

number of contacts they had on it, they had a negative relationship with the 

improvement of academic performance; However, these associations lost their 

statistical significance when adjusted for other variables (in the multivariate 

analysis). This coincides with the study carried out by Kolek and Saunders , who 

found a null association between the use of Facebook and the content of the 

profiles of this social network with the perception of good academic 

performance; 
17

 Likewise, a study conducted by Pasek , with a large sample of 
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North American students, did not find a relationship between Facebook use and 

academic performance. 
18

 This should be studied with more varied populations and 

other variables (these and other variables had results close to the cut-off point for 

statistical significance, so studies should be carried out in larger populations and 

from different origins), since there are some reports that do They find that the use 

of Facebook is associated with poor academic performance. 
19

 

Likewise, it has been found that three out of ten of the students surveyed use 

Facebook for academic purposes; that is, a minority. This agrees with a study on 

university students where the content of their Facebook accounts was analyzed, in 

which there was a much smaller percentage of student accounts in which academic 

and university information was found, and the majority of the content was of the 

type recreational and personal information. 
18

 This must be evaluated and improved 

from academic areas and in courses related to the topic of information in health 

sciences, since currently social networks, technology and communications are 

important pieces for teaching and training, 
20, 21

 as long as there are adequately 

trained teachers 
22

 and who have adequate knowledge of the use of information 

sources. 
23

 

One of the limitations of this study is that the perception of academic performance 

was not compared with the final grades of the courses; However, a measurement of 

academic performance based on the student's own perception is a method that 

encompasses the many determinants involved in academic performance, which 

include emotional aspects and strategies considered appropriate. 
24

 This measure 

has been used in many other studies. 
25.26
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We conclude that the number of hours spent using the Smartphone is negatively 

associated with the perception of good academic performance among Medical 

students studying at a university in the Peruvian mountains. We recommend that 

more studies be carried out, multicenter, and that they measure a greater number of 

variables related to this topic. 
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ABSTRACT 

This work presents an integrative methodology for information and knowledge 

(I+C) auditing for organizations, made up of seven stages with a hybrid approach, 

aimed at reviewing the I+C management strategy and policy, identifying, 

inventorying and map these resources and their flows, as well as assess the 

processes associated with their management. It integrates the diagnosis and 

evaluation of R&C management jointly; It allows its planning and execution with a 

lower expenditure of resources and brings additional benefits to the team of 

auditors and their preparation prior to the execution of the audit, by having a 

methodology and a unique and flexible instrument, which can adapt to the specific 

characteristics of any organization . 

Keywords: Information and knowledge (I+C) audit; information 

management; knowledge management; diagnosis and evaluation of I+C. 

INTRODUCTION 

Information audits (IA) appeared in 1987 and were linked to Library and 

Information Sciences. Starting in 2000, they focused on evaluating information 

management (IG) policies and automated systems in the business field. In the last 

five years, they have moved towards network-based systems and machine learning 
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in educational and business environments. Its leading authors come from China, 

the United States, Great Britain and Spain. 
1
 

These audits provide a greater understanding of organizations and their 

capabilities, 
2
 focus on explicit assets, and identify whether there is redundancy, 

duplication, inconsistency and incompatibility in the GI system. 
3
 They evaluate 

the informational competencies of their members 
4
 and the quality and use of 

information services in a web environment, 
5 
in addition to the generation, 

protection and management capabilities of intellectual capital, 
6
 and identify the 

barriers that prevent the exchange of information and knowledge. 
7
 

Knowledge audits (CA) appeared in 1994 and were also linked to Library and 

Information Sciences at the beginning. Starting in 2000, they focused on measuring 

intellectual capital in the government sector and in academic institutions. In the last 

five years, eight new approaches have appeared, aimed at analyzing how 

knowledge is developed and protected as a function of organizational learning, and 

their leading authors come from China, the United Kingdom, the United States, 

Bulgaria and Australia. 
8
 Its definition is emerging as an important diagnostic tool 

to evaluate the behavior of processes linked to knowledge within a professional 

group or in an organization, and determines how it is exchanged and transferred, 

what its typology and topology is, and how it is appreciated and valued. Both 

audits are generally applied when organizations are unaware of how information 

and knowledge management (I&C) processes behave; where these resources are 

located internally and in their environment to preserve, share and reuse 

them. Furthermore, when performance indicators decrease or when there is a 
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tendency not to socialize them. Its results benefit both the organization and its 

members. 

In both topics, works dedicated to the critical analysis of the most recognized 

methodologies have been published and there is a wide range of case studies. After 

analyzing 13 AI and 14 CA methodological proposals, it was found that both 

processes have similarities and differences. Among the great similarities is the 

tendency to carry out audits with hybrid approaches that undertake actions that 

converge towards common objectives such as: evaluating the state of information 

management (IG) and knowledge management (KM) and the establishment of a 

comprehensive policy that promote the culture of learning and professional 

development, examine the systems designed to manage these resources, as well as 

propose redesigns in management policies and evaluate whether the strategies for 

IG and KM correspond to the requirements of key processes and promote the 

generation of knowledge. 
9
 

Among other objectives, both audits identify and represent internal and external 

information flows and networks of knowledge and experts; They evaluate the 

effective use of the organization's R&C resources as a competitive advantage and 

whether the information services satisfy the current needs of its members; They 

assess the costs and benefits of these resources and analyze how the processes of 

creation, acquisition, retention, distribution, transfer and reuse of I&C occur. While 

the main differences are given by their approach, since some analyze the processes, 

others the resources, and others the strategies. In addition, there are those that have 

a hybrid approach that covers more than one of the previous directions. 
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Among the most significant methodological approaches of AI, taking into 

consideration the level of application in various contexts and case studies, the 

depth in the description of the stages, the techniques and instruments used and 

because they are more flexible and comprehensive, are those 

of Orna and Villardefrancos Álvarez , the methodologies of Soy 

Iaumatell , Buchanan and Gibb , Henczel and the González-Guitián procedure . 
10-

15
 In the case of AC there are the methodologies of Burnett and others, that 

of Cheung and others, that of Pérez Soltero and others, the method 

of Jurinjak & Klicek , and the models of Hylton and Ganasan and Dominic . 
16-21

 

In the literature on these topics, methodologies are not reported that allow 

evaluating the state of R&C management jointly. 
22

 The scientific literature, 

experience and accumulated knowledge on AI is approximately thirty years old, 

but there is still no universally accepted methodology to carry it out. 
23

 For their 

part, QA methodologies and their field of application vary widely in the literature 

and, despite the development achieved by KM, there is still no globally accepted 

procedure for evaluating systems designed to manage knowledge. 
24

 Furthermore, 

despite the popularity and importance of KM and its diagnosis for an organization, 

there is still no generic definition or model to carry out initiatives of this type, the 

first step of which is the audit. 
24

 

Although the two processes have similarities, there is no procedure that integrates 

both audits into one, but rather several methodologies, models and approaches 

appear. Hence, there is sufficient objective evidence on the feasibility and 

convenience of carrying out the design of a practical, flexible and well-founded 

methodology that includes the best and most widespread practices, through which 



 

65 
 

I&C audits can be carried out jointly. and that provides the tools, instruments and 

models necessary for its execution. In this sense, the work presented aims to design 

an integrative information and knowledge audit methodology for 

organizations. This study was part of a broader investigation that formed the 

doctoral thesis of one of the authors, defended at the Faculty of Communication 

and Documentation of the University of Granada, Spain. 

  

METHODS 

Analysis-synthesis was used to examine the AI and AC processes as a whole and 

independently for each of its stages and components, and their relationships were 

detected; the historical-logical to check the evolution of these themes and their 

behavior chronologically; that of induction-deduction to conceive the proposal of a 

methodology that integrates both audits, taking as reference the main similarities 

and differences of the preceding methodological approaches; the systemic-

structural to address the processes involved in these issues, with a comprehensive 

overview and, at the same time, its components and relationships, with a systemic 

approach. In addition, documentary analysis to locate theoretical and conceptual 

references in the various sources of information available. 

  

RESULTS 

CHARACTERISTICS OF THE METHODOLOGY 

- It has a logical sequence of the structure and interrelation of the aspects that make 

it up. 
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- It can be applied to the universe of organizations in a specific sector or adapted to 

others (business, scientific, academic, research, non-profit and public, among 

others), and incorporate modifications and adjustments in the stages and actions, 

which makes it contextualizable. 

- It can cover the organization as a whole, an area or a process and is aimed at 

evaluating resources, strategies and R&C management processes; that is, it has a 

hybrid character. 

- Its application implies the participation of the members of the organization from 

the beginning to the end of the audit and promotes a reflective process about what 

people do, how they do it, what results they obtain, what the search, selection, and 

analysis skills are. and evaluation of R&C and what role is assumed in the 

construction of new knowledge. 

- Its application benefits the organization and its members; hence its retributive 

nature. 

- Ensures systematic control and surveillance to improve the I&C management 

system, and benefits feedback, through recurring audits. 

- It must be understood within the philosophy of continuous improvement, since it 

generates in the organization a capacity for permanent change in R&C 

management. 

- It has a formative nature, since during its application collaborative attitudes, 

professional skills are manifested and autonomy and critical reflection are 

developed. 

STAGES OF THE INTEGRATIVE METHODOLOGY OF THE R&C AUDIT 
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The methodology consists of seven stages ( Fig. ), each of which has its objective 

defined, the actions that comprise it, the tasks to carry them out, the techniques to 

use and the partial results to achieve. 

Stage 1. Organizational analysis 

Objective: Form the audit team, know the strategic aspects of the organization and 

its position in relation to GI and CG. 

Techniques to use: Document analysis, surveys, exploratory interviews, informal 

meetings (personal and group) and participatory observation. 

Results: Report on the analysis of strategic documentation; report with the 

deficiencies detected in the strategy and policy related to R&C and, if none exist, 

recommendations will be prepared that will form part of the final report. Document 

with detailed description of the equipment. 

Actions: 

1. Form the team and familiarize it with the organization. They can be internal or 

external auditors but, due to the complexity of the process, it is advisable to use a 

multidisciplinary team. 

Main functions: Conduct interviews, determine the elements of analysis, process 

the information collected and responsibly assume the code of ethics or the internal 

regulations of the organization . 

2. Perform organizational strategic analysis (top-down); characterize the 

organization and define its type, mission, objectives and goals; hierarchical and 

geographical structure (specify processes, functions, activities, interrelationships 

and forms of coordination and control); review and select key processes to detect 

http://scielo.sld.cu/img/revistas/ics/v28n1/f0105117.jpg
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where improvement in I&C management levels is required; analyze the R&C 

management policy and strategy and determine the scope, content and updating. 

Stage 2: Planning the I&C audit 

Objective: Plan the audit and motivate workers. 

Techniques: Document analysis, surveys, exploratory interviews, informal 

meetings (personal and group) and participatory observation. 

Results: Document with the audit planning, the schedule by stages, the distribution 

of team tasks and the techniques and instruments to be used in the process. 

Actions: 

1. Define objectives, scope, time and resources for the audit, the behavior of the GI 

and GC processes, the analysis of corporate policy and culture, the identification 

and representation of I&C resources, the behavior of its flows, as well as the 

accessibility, availability and valuation of resources based on the organization's 

key processes and tasks. 

2. Review the results of previous audits to take into account the deficiencies and 

recommendations previously noted and check if they were resolved. 

3. Adapt the instrument and questionnaires to be used in the interviews. 

Characteristics of the instrument: It contains semi-structured questions with 

different measurement scales concerning the qualities of the I&C resources 

accessed, taking into account how they impact organizational performance. It 

analyzes general aspects of the respondents, followed by 19 statements about 

organizational issues. The different types of I&C resources are included below so 

that you can indicate which ones are required in daily performance and which are 

the most used. In addition, how often they are identified or located, acquired or 
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captured, created and developed, shared and distributed, retained or preserved and 

used. Below it contains statements related to each strategic R&C management 

process and respondents evaluate them as efficient or effective. Seven qualities of 

the resources are then reflected to evaluate them on a scale of (unimportant, 

important and very important) and an assessment is also requested, depending on 

whether they add value to the organization's products and services and their 

productivity, efficiency and effectiveness. The last group of statements aims to 

know how I&C flows behave between different areas. 

4. Determine the population and sample. It is recommended to take into account 

the criteria of the statistician who is part of the audit team or the selected 

consultant to choose the selection method. 

5. Prepare the final documentation of the stage with the audit planning, the 

schedule by stages, the distribution of tasks among the team members and the 

techniques and instruments that will be used. 

Stage 3. I+C management processes 

Objective: Identify and evaluate the processes of creation, acquisition, retention, 

distribution, transfer and reuse of I&C in the organization. 

Techniques: Group work, observation, interviews, documentary analysis, 

questionnaires and review of I+C services supported by information and 

communication technologies used in the organization. 

Results: Partial report with the analysis of the strategic I+C processes. 

Actions: 

1. Evaluate the behavior of the I+C management processes. For the purposes of 

this research, the classification of knowledge processes from Probs et al. 
26

 was 
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taken and adapted to the processing of information, in order to relate and unify its 

analysis based on determining how R&C is identified, acquired, , records, retains 

and stores; how it is used, communicated or transferred; how people share and how 

R&C-related activities impact organizational performance. 

2. Check whether the processes correspond to the standards and procedures 

instituted by the organization or by an external regulatory entity and determine if 

they are aligned with organizational objectives and goals. 

3. Prepare the final documentation of the stage with the report on the analysis of 

the strategic I+C processes, which will serve as the basis for stages 4 and 6. 

Stage 4. Inventory of R&C resources 

Aim. Carry out an inventory of R&C resources internal and external to the 

organization and value them in relation to needs. 

Techniques. Consultation with experts, interviews, questionnaires and direct 

observation. The support of a database management system will be useful to 

incorporate the identified and located resources with their description. 

Results. Database with the inventory, the directory of experts and the partial report 

with the analysis of the inventory where unmet needs appear. 

Actions: 

1. Identify, characterize and inventory R&C resources, with knowledge of the 

current state and the methods used for their management. The definition of 

InfoMap information resource categories will be taken as a basis: sources, services 

and systems. 
27

 They will be considered as: 

- I+C Resources : Those that facilitate the identification, acquisition, storage, 

treatment, use, transfer and reuse of I+C to improve key processes and individual, 
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group and organizational performance. They cover all types of I+C, whether 

explicit or not, that the organization manages, contained in various media and 

documents, networks, experts and consultants, software, services and technological 

equipment for its management. They can be at the same time sources (due to their 

content), services (due to their objective) and systems (due to their operation) or 

they can be classified independently into one of these categories. Define whether 

they are your own or internal or external. In many cases a duality occurs and they 

can be internal and external at the same time. 

- I+C sources: A site, repository or person who fulfills the role of expert, advisor 

or consultant, who due to their knowledge, capabilities, attitudes, aptitudes and 

skills is identified as a fundamental source of I+Ca. Also the knowledge made 

explicit in magazines, books, web pages, CD-ROMs, videos, process or procedure 

manuals, standards and regulations, networks of experts, advisors, social networks 

in general, databases, among others (all sources internal or external, automated or 

not, documentary or non-documentary, to which members of the organization can 

access). 

- I+C services. Activities established to identify, acquire, store and disseminate 

I&C that involve assistance in the search process or access to information. They 

can be manual or automated and generated inside or outside the 

organization. Information services will analyze the way information is used and 

distributed, the efficiency and effectiveness of the service, the relevance and 

accuracy of the information, its reliability, timeliness, etc. It will be investigated 

whether these satisfy the needs of internal and external customers. 
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- I+C systems. Technological tools to generate, encode and transfer I&C, computer 

networks, Intranet, Internet and computer applications. Learning and electronic 

commerce systems, systems to manage workflows, and online consultation. The 

systems, services and networks that support I+C management will be identified 

and assessed, in order to adequately support, process and transport I+C to the entire 

organization and those involved in decision making. 

2. Classify or categorize R&C resources. To organize the set of resources that can 

be detected, which can vary and increase depending on the type of organization 

and its characteristics, Table 1 proposes a general classification, taking into 

account the purpose for which they are designed, starting from the classification of 

type of documentation from Artiles Visbal, 
28

 adapting it to the purposes of this 

investigation. In this way, a categorization of R&C resources is proposed into four 

fundamental types: I) Normative or regulatory, II) On processes and procedures, 

III) Strategic and managerial and IV) Support for production and R&D+ i ( box ). 

3. Inventory tacit knowledge, determining quantity, categories, academic training, 

personal qualification and location; know how , skills and abilities to perform daily 

tasks, level of experience and key competencies, training, learning and future 

development. This information will be organized and coded in a medium for 

dissemination. A staff directory will be prepared with their academic titles; skills, 

level of experience and key competencies; training and learning opportunities. 

4. Inventory explicit knowledge, establishing number, types and categories of 

documented knowledge (patents, procedure manuals, processes, etc.). Locate them 

within the organization and in the systems that contain them, determining how they 

http://scielo.sld.cu/img/revistas/ics/v28n1/c0105117.gif
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are accessed, how they are organized, who currently uses them and how often they 

do so. Check the purpose, relevance and quality of knowledge. 

5. Analyze I+C needs. Contrast them with existing inventory levels. Investigate the 

users of I+C services and how they are segmented according to the functions or 

processes in which they participate, as well as evaluate the degree of user 

satisfaction with respect to the I+C they receive. It is recommended to list a group 

of topics, to determine the most necessary for daily performance and to inquire 

about the courses or training that are required. 

6. Prepare the final documentation of the stage with the results of the inventory 

analysis, the inventory database and the directory of experts. 

Stage 5. Valuation and costs of R&C resources 

Objective: Evaluate the impact of R&C resources on the organization according to 

their qualitative and quantitative assessment. 

Techniques: Consultations with experts, interviews, application of questionnaires, 

direct observation and review of economic documentation. 

Results: Partial report with the qualitative and quantitative assessment of the 

resources. 

Actions: 

1. Assess internal and external R&C resources considering how they impact the 

productivity, effectiveness and financial position of the organization. Furthermore, 

in adding value to processes, products, services and results related to development, 

research and innovation. The value of the information will be assumed, understood 

as that attributed to the production or acquisition of information by organizations, 

people or entities and that delivered in the form of products or services. 
27
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2. Approximate analysis of the value of R&C in relation to the cost of its 

management. It is important to know how much is invested in each internal and 

external R&C management process, from its selection and acquisition, processing, 

storage, to its dissemination and use. This can affect the allocation of financial 

resources for each process, which increases the efficiency and effectiveness of 

R&C management. 

3. Analysis of R&C costs. This is complex, except in organizations dedicated only 

to managing I&C, or in which the audited areas constitute a cost center within the 

general accounting. But most organizations do not give a commercial character to 

the creation of I&C, especially when their clients are exclusively internal; They do 

not assign the value it has, nor the costs associated with its creation. From this 

perspective it is difficult to evaluate the operational efficiency of R&C 

management. However, for-profit organizations have updated accounting records 

for any of their operations, projects or processes, since cost analysis is essential for 

their profitability and competitiveness. 

4. If the R&C activity in the organization is not self-financed, it is advisable that 

the audit team carry out economic analyzes to achieve the proposed 

objectives. Once carried out, they will be able to issue criteria on the difficulties 

encountered that influence the decrease in the qualitative and quantitative value of 

R&C resources. 

5. Prepare the final documentation of the stage with the qualitative and quantitative 

assessment of the I+C resources. 

Stage 6. I+C flows and maps 
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Objective: Represent and analyze the flows and maps of internal and external R&C 

and the networks of core producers of knowledge and expertise. 

 

Techniques: Interviews, observation of daily performance, review of archival 

documents and use of computer applications for the graphic representation of 

flows, maps and networks. 

Results: Tables, maps and graphs with the representation of the flows, social and 

knowledge networks of the audited area, and partial report with the results of their 

analysis. 

Actions: 

1. Prepare the I+C flows of the organization, area, function or audited process with 

the subprocesses that make it up, considering who delivers the information, where, 

what it is used for, who is responsible for its registration, where it is stored or It 

records, how frequently, what output it generates and to whom the information 

received is delivered. 

2. Take as a basis Itami 
29

 's classification of information flows into: environmental 

(coming from the environment); internal (that which transits within the 

organization) and corporate (that which is sent abroad). To represent them, the data 

flow diagram technique can be applied. It is suggested to use software, although 

they can be represented through tables and later this data is taken to a graph. The 

level of detail of the flows will depend on the size of the audited area and the 

complexity of its activities and processes. 

3. Analyze the behavior of I+C flows, identifying and pointing out internal 

distribution and exchange channels. It is important to evaluate the corporate culture 
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in relation to the communication and transfer of I&C, automated systems and 

computer applications that support it, use and management of technologies for key 

processes; whether measures exist and are applied to protect the information. 

4. Represent and analyze social networks, detecting important groups and experts 

in the organization, those who work in isolation, where there is greater exchange of 

I&C and where there are difficulties. Mapping tools such as Ucinet, Netdraw or 

Pajek, among others, can be used. These networks will be included in the annexes 

of the final report. 

5. Prepare I+C maps according to the characteristics of the resources identified in 

the inventory. They can be about skills, processes, information, knowledge, 

relationships, documentary and technological. It is useful to make tables that help 

in the subsequent preparation of maps. Knowledge topographies can also be made. 

6. Evaluate R&C gaps and duplications. 

7. Prepare the final documentation of the stage, with the results of the analysis of 

flows, maps and networks. In addition, a group of tables, maps and graphs with the 

representation of the flows, social and knowledge networks of the audited area. 

Stage 7. Final report and recurring audit 

Objective: Analyze and interpret the results of each stage and prepare and present 

the final audit report. 

Techniques: Team meetings to seek consensus on the aspects evaluated. 

Result: Final report with the results of the audit. 

Actions: 

1. Analyze quantitatively and qualitatively interpret the results in stages by 

comparing the data and information resulting from the surveys, the application of 
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the instrument and what was verified in the individual interviews, observation and 

research carried out in the areas. 

2. Prepare the final report using simple language in a clear and concise manner, 

including graphs, tables and maps for better understanding. It will contain an index 

with the internal structure and will begin with an Executive Abstract (1-5 pages) 

with the type of audit, methodology used, objectives, execution time, team that 

performed it and main results with their recommendations. Next, and following the 

order that appears in the index, the Final Report will be detailed in full with the 

following structure: 

Introduction: With the characterization of the organization or audited area, 

objectives, scope of the audit, fulfillment of planned tasks, planned schedule, name 

of each stage, description of the team, balance of resources assigned at the 

beginning of the process and those that are actually used, causes that motivated the 

audit and where the request to apply it comes from. 

Results: With the main results obtained through a quantitative and qualitative 

assessment of the positive aspects and the problems, deficiencies or difficulties 

detected, which can be represented through tables, graphs and maps. 

Conclusions: With the main deficiencies, difficulties or barriers detected in relation 

to R&C management. 

Recommendations: In correspondence with each problem detected. 

Annexes: With graphs and tables, the final inventory of resources, and maps that 

were not included in other sections of the report. This report is the conclusive 

synthesis of the partial results of each stage and will contain the aspects that 

negatively affect the diagnosed situation and will recommend possible solutions. 
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3. Present the final report to senior management for approval and after approval, 

report the results of the audit to the members of the organization through an oral 

presentation, a seminar, a workshop or through the corporate Intranet. 

4. The I&C audit will be carried out with a frequency between two and five years 

and senior management will determine when and where it will be applied, 

regardless of the time period recommended in this methodology. 

5. It is suggested to carry out recurring audits within a period of one year after the 

previous one, and verify compliance with the recommendations made in the 

previous audit. 

  

FINAL CONSIDERATIONS 

In the bibliographic review carried out to carry out this research, it was possible to 

verify the diversity of methodologies, models and approaches developed to audit 

information (13 proposals) and to audit knowledge (14 proposals) led by Great 

Britain and the United States. However, research on these two scientific domains is 

also carried out by authors mainly from China, Spain, Bulgaria and Australia. 

The methodology presented integrates the diagnosis and evaluation of information 

and knowledge management together, and offers a more comprehensive, 

comprehensive and systemic vision of the management, generation, use and 

conservation of R&C resources and their impact on the results to be achieved by 

the organization. It is planned and executed with a lower expenditure of resources 

and brings additional benefits for the auditor teams and their methodological 

preparation prior to the execution of the audits, by having a methodology and a 
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unique and flexible instrument, which can be adapted to the specific characteristics 

of any organization. 

This methodology was applied in an organization dedicated to research and 

scientific, technological and environmental services in the province of Holguín, 

belonging to the Ministry of Science, Technology and Environment of Cuba. The 

results obtained were favorably recognized by its senior management and by the 

experts who carry out the investigative processes. The proposal remains a group of 

recommendations that will contribute to improving the productive and scientific 

results of this center. These results make up an article that will continue this work. 
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