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Abstract: The University, in keeping with the times, is moving towards a greater use 
of technology. Currently, college students are more exposed to technology integrated 
to the academic field as well as in their daily lives. This research article aims to 
measure Nursing students’ satisfaction during their first year as regards the 
Integration of Information and Communication Technology (ICTs). The study was 
carried out in a private university during the 2015-2016 school year. The studied 
population consisted of 1,130 students enrolled in the Nursing program. Of these, 
two-hundred-and-ten student (210) were in their first year. We aim to investigate how 
Nursing students regard Internet use, technological knowledge applied to information 
and its relation to ICTs in a higher education setting. On the other hand, we will be 
able to observe whether there is any correlation between Nursing students’ degree of 
satisfaction and knowledge as regards ICTs and sociodemographic variables. We 
propose that students exposed to ICTs will have a greater degree of satisfaction and 
academic achievement as compared to students not exposed to this type of 
technological tools. This study can help identify the most frequently used tools by 
students in the academic field as well as the need for technological innovation in 
Nursing programs curricula. This way, a curriculum adapted to technological 
innovation in the health field can be developed to prepare students in the use and 
correct management of ICT integration in an educational context.  
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1. Introduction

Due to the arrival of technology as a tool to facilitate students’ learning 
process, researchers in different countries have taken it upon themselves to 
measure the degree of technological integration in professional Nursing 
programs at the college level. The use, content adaptation and integration of 
technology in curricula appear to be elements defined by researchers 
according to their own reality and study environments. 

The integration of Information and Communication technology (ICT) in 
the Nursing profession consists of two interlinking fields. The first is the 
integration of ICT in learning, which refers to the transformation of Nursing 
education so it entails a dependence on technology to offer classes and allow 
students to develop as professionals within the Nursing field. 

The second field refers to the integration of ICTs to professional 
practice, which is the movement existing in health institutions where Nursing 
alumni work. These scenarios involve complex, highly technological 
equipment and machinery, and the use of ICTs is part of daily practice for 
nurses when offering care and treatment for patients (García Martínez, 2011; 
Llorente and Cabero, 2005). 

Higher education is going through a series of changes which force it to 
acclimate to the demands and needs of current society, for which reason the 
academic field must be adapted to the needs of the university population. The 
university is confronting new challenges, including the integration of 
technology in curricula. Therefore, it is necessary for students to acquire the 
necessary competencies in an innovative world of extraordinary progress. The 
objective of this course of actions (Ballesteros, Franco and Carañana, 2012) is 
to encourage up-to-date information and education to meet the new demands 
of the work force. 

1.1. Definition of Information and Communication Technology (ICT) 
Information and Communication Technology is a concept which 

includes the Internet, computer and informatics to modify the way new 
generations are educated. 

Although there are different definitions for the term ICT, we are 
adopting the definition by Adell as cited by Boude-Figueredo and Ruiz-
Quintero (2008, p. 230) for the purposes of this research paper, which define 
it as “the set of tools and procedures which allow for the acquisition, 
production, storage, treatment, communication, registry and presentation of 
information in spoken, photographic and data form contained as acoustic, 
optical or electromagnetic signals”. ICT also includes electronics as 
technology aimed towards the support of telecommunications, informatics and 
audiovisual resources. 
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1.2. ICT as tools for the classrooms 
We should highlight that what offers real potential in the classroom is 

the pedagogical use professors ascribe to the use of technology. Incorporating 
these tools to the educational experience should be the product of a constant 
reflection by faculty members. Some of the elements to consider are the 
teaching strategy used, skills to be developed, topic and problem studied in 
the classroom. 

For the student to achieve academic success by means of ICTs, he or 
she must be learned in informatics and the competencies required for the 
proper use of technology. In this case, competency refers to a complex 
process by means of which the person carries out activities and solves 
problems articulating the knowledge and know-how with self-sufficiency, 
criticism and creativity. This simultaneously involves know-how, 
performance and attitudes. Know-how is associated with the dimension of 
knowledge; performance is associated with actions, including procedures, 
product development and strategies; attitudes can be placed within the 
dimension of being, along with motivation, initiative, disposition and other 
characteristics which can be identified in the personality of a competent 
individual. A competent person can be said to be qualified to carry out an 
activity, which means integrating knowledge, skills, disposition and specific 
conducts to carry it out. 

Informatics in Nursing began to form part of curricula and direct patient 
care in hospital units, where they became integrated into the work field, since 
ICTs extends to health services in the midst of a cybernetic society. A Nursing 
student of a university which integrates ICTs as part of the teaching and 
learning processes must know the basic concepts regarding computer 
management and Internet use (Boude-Figueredo and Ruiz-Quintero, 2008). 

Since the beginning of the millennia, great advances in technology have 
occurred so that the latest generations of students can easily access online 
information. Navigating in the Worldwide Web (WWW) is no longer a fixed 
activity, given that mobile devices such as laptops, cellphones and digital 
audio devices make access to the Internet possible at almost any time and 
place. 

Wireless Internet access is provided to college students and ICTs are 
used as learning tools to promote access to downloadable teaching material 
(PowerPoint, video, audio, etc.) from Web sites (Harris and Krousgrill, 2008). 
As previously mentioned, teaching material and information is readily 
available for students in different forms independently of the time and place 
(Reynolds et al, 2008). 

1.3. Definition of information technology integration 
Morton (1996), as cited by Días (2009), pointed out that ICT integration 

does not just imply considering the computer as a tool. He considers that ICTs 
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can be thought of like any other tool, such as a whiteboard or projector, which 
can be used with little to no preparation. 

Morton’s vision leads us to consider the computer as a tool, allowing 
curriculum planners to keep working with the traditional concept of education 
based on the subject and the teacher as a transmitter of knowledge. The 
computer remains peripheral and marginal. That is to say, taking students to a 
computer lab does not necessarily imply integration, nor does using the 
computer as an electronic spreadsheet or allowing students who have finished 
work in other areas to use it. 

Tejedor, García-Valcárcel and Prada (2009) have defined information 
and communication technology integration as the current means by which we 
remain connected to the world, part of the globalization process and daily life, 
whether it be in the domains of government, commerce, education, safety or 
health. It entails not just the ability to use the computer or Internet, but to 
intelligently use these tools to exalt human nature and promote wellbeing, 
particularly in educational settings. 

ICTs are successfully integrated when they are used to support and 
broaden curricular objectives and to encourage students to better understand 
and construct knowledge. Its use should be part of the daily activities carried 
out in the classroom. That is to say, the objective is to involve students in the 
construction of knowledge and ascertain their understanding of the content 
presented. ICTs enrich activities and encourage students to demonstrate what 
they know in new and creative ways. 

 
1.4. Learning environments 
The integration of ICTs in curricula does not occur in one particular 

place, but rather in a specific learning environment. To build an environment 
ripe for integration, we must change our focus on teaching and learning. Many 
believe that it is easier for integration to occur in classes that promote 
knowledge construction and in which the professor acts as a facilitator. It is 
fundamental to pay special attention to the improvement of skills in ICT 
management by college personnel (Rozas et al, 2008). 

Cabrero (2003) considers that the integration of ICTs to the educational 
sector is framed within a situation of change in educational models, in 
information users and occur in settings of constant transformation. This 
researcher defines the integration of ICTs as a modern cybernetic 
phenomenon whereby learning is produced and information is exchanged by 
electronic means using the Internet. The use of these tools imposes new forms 
of action for professors and students. It is not just using technology for the 
sake of using it, but about how, through its use, teaching methods are 
developed to make the process more efficient. 

According to Jonassen (1995), learning environments consist of seven 
aspects which make them significant: the Active aspect, whereby students 
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participate processing information; the Constructive aspect, whereby students 
integrate new ideas to their wealth of knowledge; the Collaborative aspect, 
whereby students work in a community of learning in which each member 
makes his or her contribution, both to attain the established goals and to 
maximize others’ learning; the Intentional aspect, by which students try to 
attain clear milestones and knowledge-related objectives (Internet, e-mail and 
video conferences), which allow them to expand these communities beyond 
the classroom; the Contextualized aspect, by which students carry out chores 
or projects related to real-life situations, or where these are simulated through 
activities centered on problem solving; and the Reflexive aspect, whereby 
students reflect on the processes carried out and decisions taken upon the 
completion of a project or chore and seek to articulate the learned content. 

1.5. Informatics in Nursing 
Universities have the responsibility of preparing alumni to carry out 

their professional roles according to the requirements of the work field. For 
this reason, research has been a means by which universities maintain their 
curricula updated, but it is no less true that the influence of social and work 
trends are also aspects considered by academic programs for the preparation 
of students. 

The integration of ICTs during the last two decades in health systems 
has transformed health institutions into advanced establishments completely 
dependent on communication technology. Technology facilitates the 
diagnosis, treatment, monitoring and documentation of patient care (Gracía 
Martínez, 2011). 

Currently, with the arrival of the Internet, the workforce of a globalized 
market has provoked an unprecedented transformation in health services. As a 
result of this global movement, Hernández Cortina, Wigodski Sirebrenik and 
Caballero Muñoz (2012) point out that informatics in Nursing became a 
discipline linking Nursing, informatics and information and communication 
technologies. They describe it as a basic competency for health professionals 
in general and nurses in particular for the 21st century. Its function is to 
interpret data to transform it into information and interpret information to 
transform it into knowledge so that it, through experience, can transform into 
wisdom. Caring is at the core of Nursing, and it requires nurses capable of 
critical thinking who are competent with technology without dehumanizing 
their actions, a skill which should be developed during the study of the 
profession. 

During the late 60s, the first computer-based system was installed in 
developed countries. Its main purpose was the processing of orders, charge 
sheets and invoicing. Computers, digital agendas and digital audio recorders 
began to replace paper. As part of this development process, Nursing 
personnel has contributed to the acquisition, design and implantation of these 
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technologies, beginning during the 80s and, due to technological 
development, transforming into a new discipline, informatics in Nursing. 

Hovenga (2007) points out that the first works in the informatics area 
within Nursing were published by Ball and Hannah, 1984; Grobe, 1988; and 
Hannah, 1985. Nurses which began working during that time were pioneers of 
the discipline and often began without realizing it, being involved with 
technology or out of simple curiosity to explore new fields of knowledge. The 
development of informatics in Nursing has been quick and has facilitated the 
integration of data, information and knowledge for support in the decision-
making process of Nursing professionals as regards patient care. 

The quality initiatives of the Institute of Medicine (IOM) from the 90s 
are still valid today. They are centered on the following safety tenets: 
Effective, Patient-centered, Timely, Efficient, Safe and Equitable. 

These safety objectives are contained within the concept of “quality 
care” in the document entitled Nursing: Scope and Standards of Practice of 
the ANA. In this document, one of the central aspects set forth to improve 
practice is the proper use of ICTs and of information and knowledge within 
Nursing. This document defines the who, what, how, where, when and why of 
Nursing. 

The relevance of informatics and ICTs within Nursing lies in the need 
to document and communicate patient care to guarantee continuity and 
uninterrupted quality. In fact, if Nursing data is to be included as information 
for the management level, it is crucial that it respond to the trends of hospitals 
with high technological and cybernetic proficiency. 

The use of technology is crucial in the professional formation, not just 
because nurses at the forefront, but because they need to learn to use 
technology correctly, without dehumanizing. The focuses of care are the 
person, family and community, which can often be forgotten when technology 
is placed at the center. 

Most current Nursing curricula have integrated aspects related to 
informatics and the application of the Nursing process, and have begun to 
digitally document information. Nursing schools have incorporated topics 
related to informatics in Nursing, basic computer classes, or workshops 
regarding the use of ICTs within the field of study. This has been deemed the 
re-evolution of Nursing, an evolution of the discipline towards its center, 
towards cybernetics or digitally-assisted care aimed towards improving 
precision in Nursing care as well as ensuring safe treatment for the patient. 

One of the advances generated in the United States was the creation of 
TIGER. TIGER is a guiding principle for the educational reform within 
Nursing using information technology which allows Nursing professionals 
and students to participate fully in the development of the digital era of health 
services, building competencies, knowledge management, clinical standards 
and better practices (Hernández Cortina, Wigodski Sirebrenik and Caballero 
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Muñoz, 2012). In this sense, and considering the lack of information 
development within Nursing in Puerto Rico, it is necessary for Nursing 
curricula to adjust to this reality, as the trend in Nursing is towards ICT-
centered practices. 

 
1.6. Nursing based on Information and communication technology 
ICTs are tools to improve communication and knowledge management 

within research, and at its center is the firm conviction that it will be the path 
towards improved health, wellbeing and towards economic improvement. 
These technologies are being incorporated in order to optimize existing 
resources. The application of ICTs holds an enormous amount of possibilities, 
and it plays a fundamental role in the future of public health in practically 
every process associated with health systems and scenarios within which 
related services can be provided (home, hospitals, workplaces, etcetera). 

Espinola López, Ojeda Delgado, Ramos Ramírez and Robertti Pereira 
(2011) mention the tools used within health systems and which directly or 
indirectly affect Nursing services when integrating ICTs. These have been 
shown to be useful improving the quality of services within a reasonable and 
cost-effective period, for which reason they are evidently necessary when 
providing health services. 

These authors point out that ICTs form part of contemporary health 
systems, and that Nursing professionals make use the following resources: 
digital clinical history, tele-nursing, tele-monitoring, tele-alarm, tele-
consultation and tele-continuity of care. Additional resources include data 
collection and transmission, follow-up by phone and nursing intervention for 
fragile patients discharged during the weekend, as well as tele-information 
and tele-teaching. 

Tejada Domínguez and Ruiz Domínguez (2010) point out that ICTs can 
generate a new model for the health services field and begin to transform the 
current health system, opening a wide range of possibilities for the renovation 
and improvement of relationships between citizens, patients and health 
professionals. 

Factors such as an aging population, changes in lifestyle and growing 
life expectancy, among others, cause an increase in health expenditure due to 
excessive caseloads. ICTs have come to form part of the health systems, with 
the objective of holding up one of the fundamental pillars of wellbeing. ICTs 
help organize health services, optimize existing resources and provide better 
quality in services to patients. 

ICTs have been shown to reinforce, support and improve the current 
health model, and Nursing, immersed in this scenario, has begun to make use 
of ICTs to guarantee attention, coverage and continuity of care, to improve the 
communication processes and to adapt available health resources to existing 
needs. 
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Tejeda Domínguez and Ruiz Domínguez (2010) add Health Portals as 
another use for ICTs. These are considered the gateway to satisfy the 
information needs existing within everything related to health services. Their 
goal is to improve health, quality of life and, it goes without saying, the 
wellbeing of citizens, through information, education for improved health and 
encouraging healthy lifestyles. 

As regards tele-teaching, Tejeda Domínguez and Ruiz Domínguez 
(2010) add that the development of new technologies is generating different 
formation models, whereby teaching methodology and learning within the 
discipline of Nursing must be imbued with innovative tools such as technical 
and pedagogical support: one of these tools is the learning method known as 
e-learning. E-learning is a distance and web-based methodology which allows 
the professional to simply and comfortably obtain the desired expertise at any 
time and place. Moreover, it allows for outreach towards a large and 
geographically dispersed audience within relatively short time lapses. This 
new method of online formation requires an adequate computer-based 
teaching methodology through which both student and professor can carry out 
the formation process wholly and interactively. There are different types of 
such available in the market, such as Moodle, Dokeos, Ilias, etc. Their 
differences lie mainly in the resources offered, such as discussion forums, 
chats, live conferences, workshops, glossaries, questionnaires, instant 
messaging, web links, etc. 

Moreover, through e-learning platforms, the professor or tutor can 
provide the study material in whatever format is most convenient (Word, 
PDF, doc.xls, etcetera), and they allow for self-assessment and for sending 
messages and recommendations with the purpose of encouraging student 
participation in forums and chats, besides the ability to share academic chores. 

González Ortega (2010) points out that ICTs represent a new strategy 
for Nursing which all universities and health systems should take advantage 
of at an international level. The author maintains that universities around the 
world have realized that Nursing is not just limited to care. Information 
technology can serve to acquire, produce, store, communicate, register and 
present information for nurses and other health professionals. They become 
one more gateway to encourage the diffusion of scientific evidence centered 
on people, families and communities. 

ICTs include electronics as technology to support the development of 
telecommunications, informatics and audiovisual resources, and allows for the 
creation, generation, improvement and diffusion of knowledge in Nursing 
generated throughout its disciplinary development. 

For Rexach (2003), the use of ICTs demands a wide and complex 
definition of the terms “alphabetized”, which imply competencies well 
beyond reading and writing in a computer. To be “alphabetized” implies 
possessing certain experience in the processing and sharing of information, 
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and it means being a critical and participatory reader. It could be said that 
nurses must be prepared to take on these new challenges and reflect on the 
professional implication of connecting to a technological web for 
communication, to acquire the competencies such a connection demands, 
including willfulness, and to know why and for whom the effort of using these 
new forms of digital communication is worth taking. 

Not only have ICTs been integrated into health systems, but they have 
also been incorporated within Nursing education. Authors such as Sangrà i 
Morer and González Sanmamed (2004) point out that this great development 
has encouraged some writers within the health field to investigate teaching 
methodologies associated with the role of ICTs in Nursing. According to these 
authors, Nursing education through ICTs cannot occur at random and must be 
adequately planned out, which implies integrating ICTs to the theoretical 
content of the profession to later apply them in practical settings. For the 
practice of future health professionals to be successful, it must take place in 
hospital settings with integrated ICT services. This way, Nursing students will 
be able to understand the pertinence of using ICTs and develop the necessary 
skills in technological care. 

 
2. Methodology 
 
2.1 Design 
The design was quantitative, transversal, descriptive and inferential, 

with a population of first year students within the Nursing program of a 
private university in San Juan, Puerto Rico. 

 
2.2. Population 
The population which makes up the study is of 210 students. All of 

them are enrolled in their first year of the Nursing program of a private 
university in San Juan, Puerto Rico. The sample is equivalent to the 
population, consisting of 210 students with an average GPA of 2.91 in a 4.0 
scale upon graduation from High School. 

The inclusion criteria for the sample were the following: first year 
students enrolled for the first time in an Associate’s Degree (ADN) or 
Bachelor’s Degree (BSN) Nursing Program, of either gender, older than 18 
years and enrolled in either a day or night program. 

The exclusion criteria were students within the Nursing program 
enrolled in their 2nd, 3rd, 4th year of study or more, students from other 
faculties, school, concentrations or careers as well as those less than 18 years 
old. 
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2.3. Participant recruitment 
The researcher, as a member of the faculty where the research was 

carried out, took the following measures into consideration in order to 
minimize a conflict of interests: 

She requested a waiver for the informed consent form, as per the 
principles of the Common rule for the protection of human subjects. The use 
of the informed consent form would have represented a significant 
disadvantage in the study, as potential participants were students at the 
university where the researcher works. Therefore, it would result in a possible 
bias in participants’ responses, which would result in a study with 
untrustworthy results, in studies where the principle set forth in 45 CFR 
46.117.c (1) is applied. The research could not have been carried out without 
the waiver, since the sole document connecting the participant to the 
investigation is the consent form, and the main risk factor would result from a 
breach of confidentiality. 

The researcher read the informational sheet and instructions aloud to 
ensure comprehension and allowed time to answer questions. Once the 
orientation process was completed, the researcher gave the participant the 
informational sheet including the research description, risks, benefits and 
information regarding the protection of privacy and confidentiality. 
Participants were also informed that the questionnaire was anonymous and no 
personal information such as phone number, name or address of the 
participants was required, as well as that completing the questionnaires would 
take 15 to 20 minutes. Likewise, participants were informed that the risks 
were minimum, such as fatigue, boredom or lack of interest. Subjects who did 
not participate in the study should not fear retaliation by the researcher, as the 
study was completely free and voluntary. The informational sheet given to 
participants and read during the orientation indicated that participation was 
completely voluntary and that, should participants choose not to complete the 
questionnaire, they could do so at any moment without expecting retaliation 
by the researcher. Once the orientation for the investigation was complete and 
the questionnaires were handed out, the researcher was available to answer 
doubts or questions. Once the questionnaire was filled out, students were 
instructed to store it in the provided manila folder and deposit it in an urn 
provide and placed in front of the desk. Once the students had finished, the 
researcher proceeded to collect the urn and leave the classroom. The 
researcher was sole custodian of the urn and ensured nobody had access to it. 

Once the data collection process was complete, the researcher 
proceeded to tabulate and analyze them. Information was not and will not be 
shared with third parties under any circumstances. Data collected from 
questionnaires were stored in a private place, in the researcher’s house, safe 
and locked. All questionnaires will be stored in a locked file for a period of 
five (5) years under the care of the primary investigator. After these five years 
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have elapsed, the printed documents collected during the investigation will be 
shredded and the documents stored digitally will be destroyed. 

 
2.4. Measurement instrument 
In order to estimate the integration of ICTs by Nursing students during 

their first year of study, the tool titled Attitudes and Interest towards ICTs 
(Morales, FM, 2012) was used after due authorization by its author. This 
questionnaire is divided in five parts. Part I, Internet knowledge and general 
usage, consists of 7 items, where students choose their answer placing an (X) 
in the provided space. Part II, General computer knowledge, contains five 
items alluding to different types of computer programs or applications. 
Students chose their answer placing an (X) in the corresponding space, using 
a scale where 0 meant no knowledge and 3 meant thorough knowledge of the 
corresponding program. Part III, Functions of ICTs in the university context, 
contains 30 items, using a scale where 1 implies complete disagreement and 5 
means complete agreement with the corresponding statement. 

This questionnaire is complemented by Part IV, Satisfaction with ICTs. 
In order to construct this section, the tool entitled Use of Social Networks in 
Academic Activities in the Medicine School “Luis Razetti” was used as a 
model (Díaz, Miguel, Landaeta, and col, 2014) after due authorization by its 
authors. This section seeks to measure students’ degree of satisfaction with 
technology, with some premises directed to theory and others to clinical 
practice. Part V contained the sociodemographic information. 

The instrument Attitudes and Interest towards ICTs was used after due 
authorization (Morales, FM, 2012) and, for transcultural modification and 
adaptation, was validated in San Juan, Puerto Rico by two experts, Dr. María 
Aponte, Professor, while the technological area was revised by Mrs. Gladys 
Cora Izquierdo, a specialist in Distance Education, Technology and 
Compliance. 

As part of the validation process, an expert validation rubric as used 
modelled by the Expert Panel Rubric by Dr. Yanilda Rodríguez. This tool was 
translated to Spanish and approved by the principal author. 

 
2.5. Dependent variables: 

- Integration and use of Information and communication technology, 
better known as ICTs. Its integration was measured through the 
instrument Attitudes and Interest towards ICTs (2012). 

- Satisfaction with ICT use, as measured by Attitudes and Interest 
towards ICTs (2012). Specifically, Part IV of the questionnaire was 
used for this variable. It contains 12 total items including educational 
experiences in both theoretical courses and clinical practice of first-year 
students of a Nursing program. 
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- Academic achievement was estimated by the cumulative average of the 
studied population by means of a question appearing at the end of the 
previously mentioned questionnaire, as part of the sociodemographic 
information (Part V). 

2.6. Independent variables: 
Sociodemographic variables collected in Part V, Sociodemographic 

information, from the same instrument, Attitudes and Interest towards ICTs 
(2012), which included: 

- Gender: Qualitative, nominal, dichotomous (female/male). 
- Civil status: Qualitative, nominal, dichotomous (single/married). 
- Age: 18 to 25, 26 to 30, 31 to 36 and 36 or older. 
- Study program: Qualitative, nominal, dichotomous (BSN– 

Bachelor’s/ADN – Associate’s Degree). 
- Socioeconomic profile: Qualitative, nominal, polychotomous (lower 

class/middle class/higher class).  
- Area of residence: Qualitative, nominal, dichotomous (Rural/Urban).  
- Work: Qualitative, nominal, polychotomous (yes, full-time job/yes, 

part-time job/no job).  
- Children: Qualitative, dichotomous (yes/no). 
- Program in which you acquired 12th grade diploma or equivalent: 

Qualitative, nominal, polychotomous (public school general 
program/public school commerce program/public school vocational 
program/12th grade equivalence test/private school/homeschooling). 

2.7. Research procedure 
Before receiving the approval of the Institutional Review Board of the 

Ana G. Méndez University System (SUAGM), San Juan, Puerto Rico, the 
researcher obtained the Confidentiality and Privacy, Responsible Conduct of 
Research, Institutional Review Board and Health Insurance Portability and 
Accountability Act certificates. These tests are required by the Ana G. 
Méndez System and its Compliance Office when employees, visitors or 
enrolled students from any of its educational institutions are to be used for 
human research purposes. In this case, to carry out the study in the private 
university, the researcher obtained the SUAGM IRB certificate to submit her 
investigation with the objective of safeguarding the subjects’ privacy and to 
guarantee confidentiality and secure management of the information related to 
the investigation. The researcher also met with the Dean of the Health 
Sciences Faculty to obtain approval for the study. Authorization was also 
requested and obtained by the Vice chancellor to carry out the investigation. 
Once authorization by the SUAGM IRB was obtained, the primary 
investigator met with the Directorate of the Nursing Program, who provided 
the list of days and classrooms for first-year Nursing students. Likewise, a 
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meeting was coordinated with faculty members to notify which courses had 
been selected for the recruitment of first-year students. 

In this meeting, the investigation and its purpose was presented to 
Nursing faculty members. The professors were told which of the courses had 
been selected. The researcher then coordinated the date and time of her visit to 
the classroom directly with the professor of each Nursing section. 

2.8. Data analysis 
The statistical analysis was descriptive, using central tendency and 

dispersion measurements for quantitative variables and frequencies and 
percentages for qualitative variables. The possible correlation between degree 
of satisfaction and achievement with the integration of ICTs was identified. 
Similarly, an inferential analysis was carried out with Chi squared 
measurements for quantitative variables. In order to identify possible 
confounding variables, a multivariate analysis was carried out. SPSS 20 was 
used for data entry and analysis. This allowed for the results to be evaluated 
with greater ease and precision. To determine whether there is a relationship 
between satisfaction and use of ICTs in an educational context and academic 
performance by students, contingency tables and the Pearson χ² statistical test 
was used for categorical variables. 

3. Results

The results of the statistical study as per the purpose of the 
investigation, to investigate the satisfaction of first-year Nursing students in a 
private university as regards Information and communications technology 
(ICT) and its relationship to academic achievement, are hereby presented. 
Studies comparative to this investigation were used as a reference for the 
explanation of the obtained results. The results were interpreted as per the 
corresponding measurement scales. It is important to emphasize that this 
investigation contains three different measurement scales which take into 
account computer knowledge, degree of satisfaction with ICTs in an 
educational context and degree of satisfaction with ICTs in Nursing classes. 
Each measurement scale was developed specifically for the variable 
measured, so each one of them is particular. Before evaluating each objective, 
the corresponding measurement scale will be reviewed. The reliability 
coefficient for the instrument will be presented first. 

3.1. Reliability coefficient for the instrument (pilot test) 
In order to measure the reliability of the data collection instrument, the 

Cronbach’s Alpha coefficient was obtained. Cronbach’s Alpha is used to 
determine the internal consistency of the test. To determine reliability, this 
coefficient uses values between 0 and 1, where 0 indicates no reliability and 
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one indicates complete reliability. This test assumes that premises are 
positively correlated. However, it is important to point out that values can 
vary according to the length of the test and the amount of cases. In order to 
interpret Cronbach’s Alpha, the following structure was used (Muñoz Ortiz, 
2014): 

Measurement scales Cronbach’s Alpha N of elements 
Level of computer knowledge .529 5 
Function of ICTs in an educa-

tional context 
.779 30

Satisfaction with ICTs .783 12 
Table 1: Cronbach’s Alpha Reliability Coefficients for the measurement scale used in 

the investigation. 

Alpha’s Cronbach reliability results for each of the measurement scales 
of the Attitudes and Interest towards ITCs (adapted by Sánchez, 2016) ques-
tionnaire are presented in Table 1. Results show a total reliability coefficient 
between moderate and acceptable. The measurement scale for level of com-
puter knowledge reflected moderate internal consistency (α= .529), while 
measurement scales for function of ICTs in an educational context and satis-
faction with ICTs reflected acceptable internal consistency (α= .779 and .783, 
respectively). 

3.2. Identify the technological tools most often used by students 
According to the results obtained, 100% (n=210) of first-year Nursing 

students are familiarized with the Internet. As per the means by which they 
became familiarized with the Internet, as can be seen in graph 1, 41.9% of 
students said it was through school, 24.3% through family and 22.4% through 
friends. The lowest numbers were seen for TV (8.6%) and other means 
(2.9%). 

  Very low    Low  Moderate   Acceptable    High 

(Contaminated measure) – 0   (No error) - 1 
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Figure 1. Distribution of students by means through which he/she became familiaized 

with the Internet. 
 
99.9% of students indicated having some type of electronic device 

(computer, tablet, smart phone). The remaining 1% indicated not having any 
(figure 2). 

 
Figure 2. Percentage distribution of students who have some type of electronic device. 

 
As regards the place where the student regularly uses the Internet, as 

seen in graph 3, 74.8% of students mentioned their house. 13% indicated con-
necting from their institution/university and 11% from other places, in this 
case from their cell phones. The lowest number was seen for the workplace 
(0.5%) and 1% of students did not answer. 
  

       Friends   School             Family            TV 

Yes 

No 
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Figure 3. Distribution of students by places from which he/she regularly uses the 
Internet.

As regards daily use of the Internet, as seen in graph 4, 57.4% of stu-
dents indicated using the Internet more than 10 times a day. 18.7% used the 
Internet between 4-6 times, 14.4% between 7-9 times a day. The lowest num-
ber was seen in the following categories: between 1-3 times (7.7%), no daily 
use (1.9%) and 0.5% of students did not answer. 

Figure 4: Distribution of students by daily Internet usage frequency. 

As shown in graph 5, the participants mentioned social networking 
(40.9%) as the most frequently used online services 35.6% indicated frequent 
Internet usage for more than one service (e-mails, chat, forums, search en-
gines, social networks). The lowest numbers were seen for chat use (7.2%), 
search engines and e-mails (6.3% each) and 3.8% who reported using other 
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services, means of communication or applications, while 1% of students did 
not answer. 

Figure 5. Distribution of students by most frequently used Internet services. 

98.1% of students indicated that the Internet could be used as a resource 
within the classroom, 0.5% said it couldn’t be used as a resource, and 1.4% 
did not answer, as can be seen in graph 6. 

Figure 6. Distribution of students by consideration of the Internet as a potential re-
source in the classroom. 

On the other hand, participants’ level of knowledge of computers as re-
gards programs and applications was also measured. As per the results shown 
in table 2, 90.5% of students (n=190) indicated having a high amount of 
knowledge of the Internet. 81.8% (n=171) indicated having a high amount of 
knowledge of presentations. 67.6% (n=142) indicated having a high amount 

Yes 

No 

No answer 
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of knowledge of word processors. On the other hand, students indicated hav-
ing little knowledge (37.1%; n=78) with spreadsheets. As regards databases, 
students indicated having little to no knowledge (39.6%; n=80, 31.2%; n=63, 
respectively). 

Level of knowledge 
None 
(0) 

Little 
(1) 

Sufficient 
(2) 

High 
(3) 

Computer 
Programs/ 
Applications 

F % F % F % F % 

N 

D
on

’t
 

kn
ow

/N
o

an
sw

er

Word Processors 8 3.8 60 28.6 142 67.6 210 

Databases 63 31.2 80 39.6 37 18.3 22 10.9 202 8 

Spreadsheets 18 8.6 78 37.1 58 27.6 56 26.7 210 

Presentations 4 1.9 34 16.3 171 81.8 209 1 

Internet 1 .5 1 .5 18 8.6 190 90.5 210 

Table 2: Frequency distribution of students’ knowledge of computer programs or 
computer applications. 

As can be seen in table 3, the highest levels of knowledge were seen for 
the Internet (2.89), presentations (2.80) and word processors (2.64). Accord-
ing to the classification scale, this indicates a good amount of knowledge. On 
the other hand, the lowest numbers were seen for spreadsheets (1.72), classi-
fied as a sufficient amount of knowledge, and databases (1.09), classified as a 
low level of knowledge. 

Computer  
Prgrams/Applications 

Average Median Mode Standard 
deviation 

Level of 
Knowledge 

Databases 1.09 1 1 .963 Little 
Spreadsheets 1.72 2 2 .963 Enough 
Word Processors 2.64 3 3 .556 High 
Presentations 2.80 3 3 .477 High 
Internet 2.89 3 3 .369 High 

Table 3: Descriptive analysis of the students’ knowledge of computer programs or 
applications. 

Establish the degree of student satisfaction as regards ICTs in an educa-
tional context. 

For the presentation and interpretation of the results in this section, the 
student satisfaction scale as regards the use of ICTs in an educational context 
will be used: Completely agree (5), Agree (4), Neither agree nor disagree (3), 
Disagree (2) and Completely disagree (1). In order to simplify the presenta-
tion of frequency results, the categories were considered in the following 
manner: Agree (completely agree and agree) and disagree (completely dis-
agree and disagree). The third category, neither agree nor disagree, remained 
as is. The following interval was established for the interpretation of central 
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tendency measures: Agree (5.00-3.50), Neither agree nor disagree (3.49-2.50) 
and Disagree (2.49-1.00). 

Moreover, to facilitate and structure the interpretation, the construct 
statements were classified in the following three areas: use of ICTs in an edu-
cational context; use of ICTs in interpersonal relationships; and use of ICTs 
and socioeconomic factors. 

Most of the students agreed with the statements measuring satisfaction 
with ICTs in the educational context. The highest numbers were seen for stu-
dents who consider that the Internet can be used as a teaching tool (91%), that 
the Internet favors the use of other languages (91%), that Internet videos can 
be very useful to acquire new knowledge, procedures and attitudes (87%), that 
movies with an educational basis (movie forums) are interesting pedagogical 
resources which motivate and facilitate active learning (84%) and that the 
Internet can be integrated to the professor’s explanations using the whiteboard 
(83%), among other statements with lower percentages than those previously 
mentioned. On the other hand, a considerable amount of uncertainty was seen 
for the statement that positive values are transmitted through the Internet, with 
51% of students choosing neither to agree nor disagree. 76% of the students 
disagreed with the statement that only highly intelligent students could use the 
Internet. 

As regards the use of ICTs and interpersonal relationships in the educa-
tional context, table 5 shows students’ disagreement with the statement that 
the Internet can replace the professor’s function (65%, n=135). 83% of stu-
dents expressed agreement with the statement that the Internet can be inte-
grated to the professor’s explanations using the whiteboard. This is an impli-
cation of the professor’s importance guiding the teaching process in the class-
room. Meanwhile, 59% of students expressed agreement with the statement 
that the Internet helps improve the relationship between members of the uni-
versity and 75% agreed that the Internet can help you find new friends. The 
use of ICTs allows and promotes diverse interpersonal relationships in an 
educational setting. In keeping with this, approximately 70% of the students 
either disagreed or did not agree or disagree with the statement that the Inter-
net jeopardizes the relationship between students as well as the stu-
dent/teacher relationship. 

Disagree Neither 
agree nor 
disagree 

Agree Use of ICTs and inter-
personal relationships in 
an educational setting 

F % F % F % 

N 

D
on

’t
 

kn
ow

/n
o 

The Internet can replace the 
professor’s function. 

135 65% 54 26% 20 10% 209 
1 

The Internet helps improve 
the relationship between 
members of the university. 

26 13% 59 28% 123 59% 208 
2 
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The Internet jeopardizes the 
student/teacher relationship. 71 34% 76 37% 61 29% 208 

2 

The Internet jeopardizes the 
relationship between students. 81 39% 77 37% 48 23% 206 

4 

The Internet can help you find 
new friends. 9 4% 44 21% 155 75% 208 

2 

Table 4: Frequency distribution of students’ satisfaction as regards the use of ICTs 
and interpersonal relationships in an educational context. 

The results presented in table 6 show that 68% of students disagree with 
the statement that the Internet can only be used in socioeconomically fa-
vored/advantaged/urban/rich/affluent areas. However, 42% agreed that a fam-
ily’s socioeconomic status facilitates access to the Internet, and 38% neither 
agreed nor disagreed with the statement. 

Disagree Neither 
agree nor 
disagree 

Agree Use of ICTs and  
socioeconomic factors 

F % F % F % 

N 

D
on

’t
 

kn
ow

/N
o 

The Internet can only be used 
in socioeconomically fa-
vored/advantaged/urban/rich/a
ffluent areas. 

139 68% 40 20% 26 13% 205 
5 

A family’s socioeconomic 
status facilitates access to the 
Internet. 42 20% 77 38% 86 42% 205 5 

Table 5: Frequency distribution of students’ satisfaction as regards the use of ICTs 
and socioeconomic factors. 

3.3 Determine whether there is a correlation between ICTs in an educa-
tional setting and students’ academic achievement. 

In order to determine whether there was a relationship between satisfac-
tion and use of ICTs in an educational context and students’ academic 
achievement, contingency tables and Pearson’s χ² test were used for categori-
cal variables. In the table, a summary of the answers obtained as relates to 
degree of satisfaction with the use of ICTs in an educational setting (disagree, 
neither agree nor disagree) is presented and compared to students’ grade point 
average at the moment of the investigation. The results obtained were tested 
to determine whether there was a correlation between satisfaction and use of 
ICTs in an educational setting and students’ academic achievement. The con-
tingency table was used to register and analyze the relationship between two 
or more categorical variables, in this case two ordinal variables. The table 
shows that the proportion of observed values (O values) for levels of satisfac-
tion with the use of ICTs were distributed differently according to grade point 
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average. To identify the statistical significance between the categorical values, 
the expected values (E values) were calculated for evaluation using Pearson’s 
χ² test. 
  
Degree of satisfaction with 
the use of ICTs 

3.50 or 
more 

3.49-2.50  2.49 or 
less 

Total 

O values 39 71 11 121 

E values 38.3 71.7 10.9 121.0 

Agree 

Percentage 61.9% 60.2% 61.1% 60.8% 

O values 17 36 5 58 

E values 18.4 34.4 5.2 58.0 

Neither agree 
nor disagree 

Percentage 27.0% 30.5% 27.8% 29.1% 

O values 7 11 2 20 

E values 6.3 11.9 1.81 20.0 

Disagree  

Percentage 11.1% 9.3% 11.1% 10.1% 

O values 63 118 18 199 

E values 63.0 118.0 18.0 199.0 

Total 

Percentage 100.0% 100.0% 100.0% 100.0% 

Note: O values are observed values and E values are expected values. 
 

Table 6: Degree of students’ satisfaction with the use of ICTs in an educational set-
ting by grade point average. 

 

The corresponding hypotheses are:  
H0: There is no relationship between the degree of satisfaction 

with the use of ICTs in an educational setting and academic achieve-
ment.  

H1: There is a relationship between the degree of satisfaction with 
the use of ICTs in an educational setting and academic achievement. 

As can be seen in table 8, when applying the Chi squared test, the 
obtained p value was 0.986, greater than 0.05, the hypothesis rejection 
region, for which reason the null hypothesis was not rejected. There-
fore, students’ academic achievement is not related to satisfaction with 
the use of ICTs in an educational context (H0). 

Therefore, the accepted hypothesis is the following:  
H0: There is no relationship between the degree of satisfaction 

with the use of ICTs in an educational setting and academic achieve-
ment. 
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 Value Df 
 

Asymptotic significance 
(bilateral) 

Pearson’s Chi-squared .361 4 .986 
Likelihood ratio .361 4 .986 
Linear by linear association .001 1 .977 
N of valid cases 199   
Table 7: Results of Chi squared test for satisfaction with the use of ICTs in an educa-

tional context and academic achievement. 
 

3.4. Analyze the support received by Nursing students as regards ICTs 
in their first year of university studies. 

To determine the amount of support Nursing students receive as regards 
ICTs during their first year of university studies, frequencies for satisfaction 
with the use of ICTs in Nursing classes were obtained and contingency tables 
and Pearson’s χ² test for categorical variables were used. The following table 
summarizes the answers obtained as relates to degree of satisfaction with the 
use of ICTs in Nursing classes compared with students’ grade point averages 
at the time of questionnaire administration. These results were tested to de-
termine whether there was a correlation between satisfaction with the use of 
ICTs and students’ academic achievement. The contingency table was used to 
register and analyze the relationship between two or more categorical vari-
ables, in this case two ordinal variables. The table shows that the proportion 
of observed values (O values) for levels of satisfaction with the use of ICTs 
were distributed differently according to grade point average. To identify the 
statistical significance between the categorical values, the expected values (E 
values) were calculated for evaluation using Pearson’s χ² test. 

Initially, the results of table 8 allow us to identify that most of the stu-
dents expressed satisfaction with the statements measuring satisfaction with 
ICTs in Nursing classes. The highest numbers for student satisfaction with the 
use of ICTs were seen with the statements regarding the use of PowerPoint 
presentations (86%) and Simulation in the Simulation Center (80%), among 
other statements observed to a lesser degree. However, it is important to point 
out that approximately 90% of students stated that they were either somewhat 
satisfied or satisfied with all statements measuring the use of ICTs in Nursing 
classes. 

 

Degree of satisfaction with ICTs 
Dissatis-

fied 
(1) 

Somewhat 
satisfied 

(2) 

Satisfied 
(3) 

Statements 
 

F % F % F % 

Total Don’t 
know/no 
answer 

Searches in databases 4 2% 62 32% 129 66% 195 15 

Blackboard use 15 7% 68 33% 123 60% 206 4 

Virtual discussion 11 6% 94 51% 81 44% 186 24 
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forums 
PowerPoint 
presentations 

2 1% 26 13% 176 86% 204 6 

Prezi presentations 19 13% 53 37% 71 50% 143 67 

Use of technology in 
theoretical clases 

4 2% 51 26% 142 72% 197 13 

Use of emails 
associated to the class 
or institution 

4 2% 43 21% 158 77% 205 5 

Use of electronic 
devices during class 

5 2% 39 19% 158 78% 202 8 

Virtual simulation 4 2% 49 28% 123 70% 176 34 

Simulation in 
Simulation Center 

4 2% 31 18% 140 80% 175 35 

Exposure to electronic 
record 

6 3% 53 31% 113 66% 172 38 

Exposure to 
biomedical equipment 

2 1% 32 20% 128 79% 162 48 

Table 8: Degree of students’ satisfaction as regards the use of ICTs in Nursing 
classes. 

The following contingency table compares the degree of satisfaction 
with the use of ICTs in Nursing classes and students’ grade point average at 
the moment of the investigation. It shows that degree of satisfaction with ICTs 
is spread differently according to grade point average (see observed “O” val-
ues). To identify the statistical significance between the categorical values, the 
expected values (E values) were calculated for evaluation using Pearson’s χ² 
test. 

Degree of satisfaction as 
regards the use of ICTs in 

Nursing classes 

3.50 or 
more 

3.49-2.50 2.49 or less Total 

O values 56 84 12 152

E values 47.6 90.6 13.8 152.0
Satisfied 

Percentage 90.3% 71.2% 66.7% 76.8%

O values 6 34 6 46

E values 14.4 27.4 4.2 46.0
Somewhat 
satisfied 

Percentage 9.7% 28.8% 33.3% 23.2%

O values 62 118 18 198

E values 62.0 118.0 18.0 198.0
Totals 

Percentage 100.0% 100.0% 100.0% 100.0% 

Note: O values are observed values and E values are expected values. 
Table 9: Degree of students’ satisfaction as regards the use of ICTs in Nursing 

classes and academic achievement. 
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The corresponding hypotheses are:  
H0: There is no correlation between the use of ICTs in Nursing classes 

and students’ academic achievement. 
 H1: There is a correlation between the use of ICTs in Nursing classes 

and students’ academic achievement. 
As can be seen in table 10, when applying the Chi squared test, the ob-

tained p value was 0.009, less than 0.05, the hypothesis rejection region, for 
which reason the null hypothesis was rejected. Therefore, students’ academic 
achievement is associated with satisfaction with ICTs in an educational con-
text. 

Therefore, the accepted hypothesis is the following:  
H1: There is a correlation between the use of ICTs in Nursing classes 

and students’ academic achievement. 
 

 Value Df Asymptotic significance 
(bilateral) 

Pearson’s Chi-squared 9.478 2 .009 
Likelihood ratio 10.609 2 .005 

Linear by linear association 8.301 1 .004 
N of valid cases 198   

Table 11: Results of Chi squared test for satisfaction with the use of ICTs in an educa-
tional setting and academic achievement. 

 
Sample description 
The percentage distribution by student gender (graph 7) shows that 73% 

of participants were women, 25% were men and 2% did not answer. 
 

 
Figure 7. Percentage distribution of students by gender. 

 
As regards the civil status of students at the moment of the investiga-

tion, as shown in graph 8, 90.5% indicated being single while 6.7% indicated 
being married. Only 0.5% of participants indicated another civil status and 
2.4% did not answer. 

Female 

Male 

No answer 
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 As regards age groups, as shown in graph 9, 76.7% of participants 
indicating being between 18 and 21 years old at the moment of questionnaire 
administration and 13.3% between 22 and 25 years old. The lowest concentra-
tion of students was seen among those 26 years or older with 7.6%. 2.4% of 
students did not answer. 

 

 
Figure 8. Distribution of students by civil status. 

 

 
Figure 9. Distribution of students by age group. 

 
Regarding the Nursing program in which the participants were enrolled 

at the time of the study (figure 10), 96.2% (n=202) is enrolled in a bachelor’s 
program, 2% (n=3) in an associate degree program and 2.45% (n=5) did not 
answer. 

18 to 21 22 to 25 26 or older No answer
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Figure 10. Percentage distribution of students by enrolled Nursing program. 

81% of students indicated being in a daytime program, 16% in a 
nighttime program and 3% did not answer (figure 11). 

Figure 11. Percentage distribution of students by program schedule. 

Regarding annual family income, as seen in graph 12, 59% of students indi-
cated earning less than $20,000, 21.4% between $20,001 and $40,000, 6.7% 
between $40,001 and $60,000, and the lowest number (2.9%) was seen for an 
income higher than $60,000. 10% of participants did not answer. 
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Figure 12. Distribution of students by annual family income. 

  
Regarding students’ place of residence, graph 13 shows that 58% came 

from an urban zone and 38% from a rural area. 4% of the students did not 
answer. 

 

 
Figure 13. Percentage distribution of students by place of residence. 

 
Graph 14 shows the employment status of the participants. 41.9% indi-

cated they did not work at the time of questionnaire administration, while 
40.5% had a part-time job and 12.9% had a full-time job. 4.8% of students did 
not answer. 
  

20,000 or less   20,001-40,000   40,001-60,000  60,001 or more No answer 

Rural Urban No answer 
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Figure 14. Percentage distribution of students by employment status. 

 
Figure 16 shows the percentage distribution of students with and with-

out children at the time of the investigation. 83% indicated having no children 
and 12% indicated having one or more child. 10% of participants did not an-
swer. 

 

 
Figure 15. Percentage distribution of students with or without children. 

 
Regarding the means by which participants acquired the 12th grade di-

ploma, graph 17 shows that 62.4% acquired the diploma at a public school 
and 28.1% at a private school. The lowest numbers were seen for equivalence 
tests (1%), homeschooling (0.5%) and other means (1.9%). 6.2% of students 
did not answer. 

 
 
 
 

   Unemployed                    Full‐time                Part‐time No answer 
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Figure 16. Distribution of students by 12th grade diploma acquisition means. 

 
Figure 17 shows the distribution of students who had taken online or 

distance classes. 77% of students indicated they had while 18% said they had 
not. 5% of students did not answer. 
  

 
Figure 17. Percentage distribution of students who had taken online or distance 

classes. 
 

As shown in graph 18, 87% of students indicated mastering the techni-
cal and operational language of their computer and only 7% indicated they did 
not. 6% of students did not answer. 
  
 
 

Yes

 
No 

 
No answer 
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Figure 18. Percentage distribution of students who control the technical and opera-
tional language of their computer. 

According to the information presented in graph 20, 56.2% of students 
indicated having a B average between 2.50 and 3.49. 30% indicated having an 
A average of 3.50 or higher. The lowest proportions were seen for C averages 
between 2.49 and 1.60 and D between 0.80-1.59, with 8.1% and 0.5%, respec-
tively. 5.2% of participants did not answer. 

Figure 19. Distribution of students by grade point average interval. 

4. Discussion and conclusions

We will continue the discussion and conclusions with regard to the ob-
jectives of our investigation. As for objective 1, identify the technological 
tools most often used by students, the most frequent service was Social Net-
works with 40.9%, followed by Various (e-mails, chats, forums, search en-
gines and social network) with 35.6%. With regard to computer application 
and programs, students expressed having a high amount of knowledge of the 

Yes 

No 

No 

answer

3.50 or higher = A     3.49-2.50 = B  2.49-1.60=C  1.59-0.80=D     No answer 
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Internet with 90.5%, of presentations with 81.8% and with word processors 
with 67.6%. Students expressed having little knowledge with regard to aca-
demic databases with just 39.6%, and with spreadsheets with 37.1%. As for 
objective 2, establishing degree of students’ satisfaction as regards ICT use, 
Nursing students in their first year of studies generally expressed being satis-
fied with the use of ICTs. Students expressed greater satisfaction with the use 
of ICTs in Nursing classes. The most significant data was seen with simula-
tion centers with 80%, biomedical equipment with 79%, satisfaction with 
virtual simulation with 70%, followed by exposure to electronic records with 
66%. Results measuring the degree of students’ satisfaction as regards ICTs in 
an educational setting were compared. The perception of students as relates to 
the integration of ICTs in their general courses can be observed. Among the 
22 statements, two of them reflected a significantly high percentage. 91% 
agreed that the Internet can be used as a teaching tool and that it favors the use 
of other languages. 

Regarding the third objective, determine whether there is a relationship 
with students’ academic achievement, we can see a relationship between satis-
faction with ICTs in Nursing classes and students’ academic achievement. 
90.3% of students with a grade point average of 3.50 or higher expressed be-
ing satisfied, while 71.2% of students with an average of 2.50 to 3.49 ex-
pressed being satisfied. Generally speaking, participants had an average be-
tween 2.50 and 3.50 or higher. 56.2% had an average between 2.50 and 3.49, 
while 30% had an average of 3.50 or higher. As regards the percentage of 
participants who master the technical and operational language of their com-
puter, 87% of participants indicated doing so, which can be associated with 
the amount of students who expressed satisfaction. 

As regards the fourth objective, analyzing the support received by Nurs-
ing students for ICT use during first year of university studies, Nursing stu-
dents enrolled in the studied university receive classes for integration into 
college life as well as basic classes on technical language as part of their cur-
riculum. The studied university’s goals include good use of information as 
part of expected competencies and results. Nursing alumni will face great 
challenges with technological innovation in the work field. Therefore, Nurs-
ing professionals must master the technical language in order to manage the 
electronic records of Puerto Rico’s health system in compliance with Law 
Number 40 of February 2, 2012 for the Administration and Exchange of Elec-
tronic Information of Puerto Rico. 

We would like to highlight that none of the sociodemographic variables 
presented in our investigation limited participants’ ability to express their 
experience with ICT use. No correlation was observed in this investigation 
with the sociodemographic information, that is to say gender, civil status, age, 
annual family income, place of residence, employment status and amount of 
children, and degree of satisfaction with ICT use. 100% of students reported 
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being familiarized with the Internet. 41.9% of participants became familiar-
ized with the Internet through school, followed by through friends with 
22.4%. The studied population was able to describe their experience with 
ICTs in this research project. 

4.1. Limitations of the study 
A difficulty we solved entailed adjusting the thesis proposal to two dif-

ferent writing models, European and American. However, we managed to 
comply with the requirements of both jurisdictions. 

4.2. Recommendations 
We consider that our investigation should be replicated with Nursing 

students in their second, third and fourth year of study within the Nursing 
program in order to gauge the needs of these groups and compare the results 
with those of our investigation. Moreover, we propose the following recom-
mendations: 

- Offer training to professors as well as Nursing students on the latest 
tendencies of Information and communication technology (ICTs). 

- Include a uniform guide in all Nursing curricula to help students and 
professors search for information through their institution’s databases. 

- Encourage evidence-based practice starting at the initial Health Science 
classes until culmination of the academic degree. 

- Train Nursing faculty members thface-to-face workshops on the use of 
the most commonly used technological tools by Nursing students and 
how to integrate these tools in classes as part of teaching strategies. 

- Establish a list of minimum skills for information and communication 
competencies within Nursing. This will help Nursing alumni in their 
immersion to the workforce, which requires a base amount of technical 
language know-how. 

- Develop a guide for information search based on the competencies of 
the Nursing program for health sciences professors. 

4.3. Prospective 
After analyzing the findings of our study, we conclude that this investi-

gation not only helps the studied community identify their degree of satisfac-
tion as regards the integration of ICTs in their classes, but also contributes to 
the general population given that, once universities adopt the recommenda-
tions proposed in this paper, Nursing alumni will have the opportunity to ac-
quire the necessary information competencies for their immersion into the 
workforce, and they will be able to easily master relevant technical language. 

On the other hand, our investigation will help Nursing alumni approach 
current challenges within the health field and ensure patients are more in-
formed and demanding with regard to their health conditions, becoming con-
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sumers of digital information. At the level of society as a whole, this investi-
gation contributes to ensure the community in general receives evidence-
based treatment and the most up-to-date information on their treatments. 

We propose future investigation of the following topics: 1. Nursing pro-
fessors’ degree of knowledge of ICTs as learning strategies in their classes; 2. 
Level of knowledge of ICTs by Nursing professionals and their degree of 
satisfaction with electronic record engagement; 3. Identification of the most 
common learning styles in different generational groups (Millennials, Genera-
tion X and Baby Boomers) within the Nursing Sciences program; and 4. De-
gree of adaptation of Nursing professionals as regards electronic records in a 
clinical setting. 
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