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ABSTRACT

Introduction and objective: Studies on the effects of information and communication technology (ICT) use in nursing and
obstetric learning in low- and middle-income countries are limited despite growing scientific evidence that online learning has
positive effects. This systematic review aims to identify and synthesize the effects of information and communication technologies
utilization in nursing and obstetric learning in low- and middle-income countries.
Methods: A search of articles published from 2016 to 2020 on the effects of ICT use in nursing and obstetric learning was
conducted in PubMed, CINAHL, Epistemonikos and ERIC.
Results: Of 483 articles identified, eleven were reviewed, and eight were found to be relevant. The included articles were
synthesized into a narrative synthesis. The effects of using ICT in learning are related to student motivation, autonomy in learning,
meaningful acquisition of knowledge and skills. Furthermore, students have a positive perception of the use of ICT in learning.
Conclusions: The results of this study on the use of ICTs in nursing and obstetric sciences learning in low- and middle-income
countries show that ICTs are used primarily as a medium for distance learning. In addition, it was found that e-learning has
several advantages or positive effects. However, many students do not have a personal computer, and they have low or average
skills in the use of computer tools, and access to the Internet is low. A limitation of this study is the lack of primary data on the
effects of ICT use in obstetric sciences learning in low- and middle-income countries.

Key Words: Information and communication technologies, E-learning, Systematic review, Nursing and obstetrics, Low and
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1. INTRODUCTION

The rapid evolution of information and communication tech-
nologies (ICT) has led to the development of applications
used in everyday life and all sectors of activity.[1] In facing
this development, the integration of ICT has been imposed
on educational systems.[2] The use of ICT in learning has

become commonplace in higher education and, consequently,
in nurses, midwives, and other health professionals world-
wide.[3] The benefits of ICT in education are well known.
ICT improves the quality of teaching and learning in sev-
eral ways. It facilitates the acquisition and appropriation of
knowledge through better access to educational resources,
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enrichment of these resources, stimulating pedagogical rela-
tionships, and greater involvement of learners in the learning
process.[4] Automatically, the integration of ICT in teaching
induces students to use ICT in their learning. Currently, ICT
tools are used as a support in online teaching/learning. As a
result, the use of ICT in teaching/learning is often reduced to
online distance learning by some users. There are different
models or designs of e-learning that are used in practice.
The most common are: the enhanced model, the blended
e-learning model, and the fully online model. The latter
model can be divided into two categories: synchronous and
asynchronous.[5]

In response to the COVID-19 pandemic, many governments
worldwide decided to close educational institutions to con-
tain the disease.[6] Colleges and universities were forced
to convert all face-to-face courses to an online learning for-
mat.[6] Indeed, most universities have moved to online learn-
ing in a synchronous and/or asynchronous environment.[6]

E-learning has been defined as an educational method that
facilitates learning by applying information and communi-
cation technologies, offering learners access to all required
educational programs.[5]

Studies and systematic reviews have been conducted to iden-
tify the effects of using e-learning in teaching/learning in
health sciences and specifically in nursing. However, to our
knowledge, few systematic reviews have been conducted
to identify the effects of ICT use, as a whole, in nursing
and obstetric sciences learning in low and middle income
countries.

In the context of the West African Health Organization
(WAHO) member countries, which are all low and middle-
income countries, nursing and obstetrics students are trained
in the same school. Better yet, they take standard core
courses in the first and second semesters of their studies.[7]

A systematic review type of research deserves to be done to
identify the effects of using ICT in learning, especially in the
current context where the use of ICT in higher education and
training institutions is widespread and intensifying since the
advent of the COVID-19 pandemic.[8]

This review will focus on the effects of ICT use in the learn-
ing of nursing and obstetric sciences students in low and
middle income countries. The question of the systematic
review is: what are the effects of ICT use in nursing and
obstetric sciences learning in low- and middle-income coun-
tries?

The objectives of this study are to (1) identify patterns of
ICT use and (2) synthesize the effects of ICT use in the
learning of nursing and obstetric sciences students in low-

and middle-income countries. The effects of ICT use can
be defined as the intended and unintended changes that are
directly or indirectly attributable to the integration of ICT
into teaching-learning.

The results of this systematic review provide educational
institutions in low- and middle-income countries with evi-
dence of the effects of using ICTs in nursing and obstetrical
education and the conditions to achieve these effects.

2. METHODS
The methodology followed the Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols (PRISMA-
P).[9] Due to the diversity of methods used in the stud-
ies, a narrative synthesis was performed. The system-
atic review protocol was registered at the International
prospective register of systematic reviews under the num-
ber CRD42020219619.

2.1 Eligibility criteria
All original research articles on the effects of ICT use meet-
ing the following eligibility criteria were included:

1) research with a quantitative, qualitative, or mixed design;
2) studies with nursing and/or obstetrical students and faculty
as participants;
3) the use of ICT in nursing and/or obstetric sciences learn-
ing in low- and middle-income countries;
4) articles published in English or French journals from 2016
to 2020.

Exclusion criteria were:
1) articles on the use of ICT in learning whose participants
are pre-licensure nursing and/or obstetrics students;
2) commentaries, review papers, case studies, letters, discus-
sion papers, posters, conference abstracts, conference reports,
and dissertations;
3) full text not available.

2.2 Information sources
Literature search strategies were developed based on free and
controlled vocabularies. We searched PubMed, CINAHL,
Epistemonikos and ERIC databases. The search was lim-
ited to English or French language and human subjects. To
ensure saturation of the literature, additional searches were
conducted in the bibliography of articles from the search.
Hand searches were also conducted in academic journals to
identify additional relevant studies.

2.3 Search Strategies
The search strategy for the PudMed database was as fol-
lows: (“Students” [MeSH] OR “Learners” OR “Teachers”
OR “Trainers” OR “Campus managers” OR “Directors” OR
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“Education, Graduate” [MeSH] OR “Universities” [MeSH]
OR “Faculty” [MeSH] OR “Africa” [MeSH]) AND (“In-
formation and communication technologies for education”
OR “ICT for education” OR “Web-based learning” OR “E-
learning” OR “Distance education” OR “Distance Learn-
ing” [MeSH] OR “Learning, Distance” [MeSH] OR “Com-
puterized technological resources” OR “Online Learning”
[MeSH] OR “Learning, Online” [MeSH] OR “Online Edu-
cation” [MeSH] OR “Remote Education” OR “Remote in-
struction” OR “Virtual classes” OR “Virtual classroom” OR
“Integration of ICT” OR “ICT” OR “Internet use” [MeSH]
OR “Computer User Training” [MeSH]) AND (“Access to
ICT” OR “Use of ICT” OR “Capacity of use” OR “Per-
ceived usefulness” OR “Confirmation of expectations” OR
“Student satisfaction” OR “Health knowledge, attitudes, prac-
tice” OR “Health Knowledge, Attitudes, Practice” [MeSH]
OR “Student engagement” OR “Academic Success” [MeSH]
OR “Learning” OR “Professional Competence” [MeSH] OR
“mental competency” [MeSH] OR “Skills”).

This strategy was adapted for use in the electronic biblio-
graphic databases Epistemonikos, ERIC, and CINAHL (Ap-
pendices). The last search on these databases was performed
on October 30, 2020.

2.4 Recording of studies
Articles identified during database searches were exported
into Zotero software. Data were extracted using a form de-
signed on Microsoft Excel. The data were extracted and
tabulated by one author of the manuscript and verified by
another author. Disagreements were resolved by discussion
between the two authors.

2.5 Data elements
We extracted data on the first author, country of origin, year
of study publication, study scope, design, participants, study
duration, data collection, methods of analyses, intervention,
control, and primary outcomes. Some of these extracted data
were presented in tabular form in the Results section.

2.6 Results and prioritization
The main outcomes are the effects of using ICT in learn-
ing, which can be defined as the expected or unexpected
changes attributable directly or indirectly to the use of ICT in
learning. These effects were: student motivation, autonomy
in learning, satisfaction, and acquisition of knowledge and
skills.

Secondary outcomes are those elements that contribute to
the production of effects. These elements were: access to
ICT, ability to use ICT, perceived usefulness of ICT and
confirmation of expectations.

2.7 Risk of bias in individual studies
The methodological quality of the eight studies included in
this synthesis was assessed using the Mixed Methods Ap-
praisal Tool (MMAT). The MMAT is a critical appraisal tool
designed for mixed systematic reviews, i.e., reviews that in-
clude studies using qualitative, quantitative, and mixed meth-
ods. It assesses the methodological quality of five categories
of studies: qualitative research, randomized trials, quantita-
tive descriptive studies, and mixed-methods studies.[10] The
MMART criteria list includes two triage questions and five
questions per study category. In addition, the document in-
cludes indicators that explain and illustrate some criteria.
For each question, the authors responded by checking “Yes”,
“Don’t know”, or “No”. One author evaluated six articles,
and another evaluated two articles. The authors discussed
the results of the assessment for all included articles with
particular attention to questions that were checked "Don’t
know" or "No." In terms of the methodological quality of the
articles, one was of low quality, three of medium quality, and
four of good quality.

2.8 Data synthesis
The main findings of the studies were analyzed and summa-
rized in a narrative manner. Indeed, a systematic narrative
synthesis was provided with the information presented in the
text and tables to summarize and explain the characteristics
and results of the included studies.

3. RESULTS

3.1 Search results
The flow and number of studies examined at each stage of
this systematic review are presented in Figure 1. A total
of 486 articles were retrieved through various searches. Af-
ter removing duplicates, 436 remained, and eight met the
inclusion and exclusion criteria.

3.1.1 Characteristics of the studies
The included articles were published in English between
2016 and 2020. One study was conducted in a low-income
country,[3] and seven studies were conducted in four middle-
income countries.[11–17] Five studies focused on teaching
and learning of specific subjects such as ethics and deon-
tology,[11] research course,[17] clinical ear examination,[12]

health information management, gerontology nursing,[13] in-
ternational classification of nursing practice.[15] The other
three studies evaluated, in a global way, the effects of the
use of ICT, more particularly e-learning in learning and the
realization of certain pedagogical activities such as learning
assessment.[3, 14, 17]
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Figure 1. Adapted PRISMA flow chart

The modes of intervention examined by the eight studies in-
volved synchronous and/or asynchronous online learning. Of
the eight studies, four used quantitative methods,[11, 13, 14, 17]

one used qualitative methods[12] and three used mixed meth-
ods.[3, 15, 16] Almost all studies specified the methodolog-
ical approach used. Of the eight included studies, two
used the quasi-experimental approach,[11, 13] two used the
descriptive approach,[14, 17] two used the sequential mixed
approach,[12, 16] one used the qualitative descriptive approach,
and one used the convergent mixed approach.[3]

Seven included studies focused exclusively on nursing stu-
dents as participants.[11–14, 17] One study included faculty,
information and communication technology managers, and
campus managers.[3]

3.1.2 Individual results of the included studies

The individual results of the included studies are shown in
Table 1.

3.2 Narrative synthesis

3.2.1 General informations

• How are information and communication technologies
used in learning?
Information and communication technologies (ICTs) are
used in various ways in teaching/learning generally and in
nursing teaching/learning specifically. All eight articles in-
cluded in this systematic review address the use of infor-
mation and communication technologies as a medium for
distance or online teaching/learning.[3, 11–17] These articles
describe different models of online learning. Four articles de-
scribe the blended e-learning modality, i.e., integrating face-
to-face learning experiences with online learning.[11, 12, 15, 16]

One article described the blended online learning model us-
ing a smartphone.[15] One article described the e-learning
model in a synchronized and asynchronized environment,
and another article described the e-learning model in an asyn-
chronized environment.[17] Two articles discussed online

10 ISSN 1925-4040 E-ISSN 1925-4059



http://jnep.sciedupress.com Journal of Nursing Education and Practice 2022, Vol. 12, No. 1

learning without further details.[3, 14]

• Access to ICT
Access to a computer and connection is the first require-
ment for using information and communication technology
in learning.[3] In terms of owning a desktop or laptop com-
puter, most nursing students reported not owning a personal
desktop or laptop computer.[14] However, most students re-
port using a desktop or laptop computer and the Internet for
learning.[12] In terms of Internet access, slightly more than
half of the students accessed the Internet 1 to 3 times per
day.[12] In addition, about half of the students spent 1-3 hours
on the Internet per day.[12]

• Capacity to use ICT
Most students have poor or lacking skills in using the Inter-
net.[13] Some have moderate or no computer skills.[12] This
could be because many nursing students do not receive for-
mal computer training. Therefore, many cannot use computer
application software very well.[14]

3.2.2 Effects of the use of ICT in learning
• Student motivation
The use of ICT in teaching and learning motivates nursing
students.[13] This motivation is reflected in an improved class-
room climate, increased student focus on learning, etc.[3]

Several factors could explain students’ motivation to use ICT
in their learning. Indeed, students find that they save time in
travel, especially when they have to attend classes regularly.
In addition, students indicate that they can receive messages
from their peers and teachers without necessarily being at
school. They also mention that the use of ICT in learning
facilitates collaborative work among students.[3]

• Autonomy in learning
The use of ICT in learning promotes autonomy in learning.
Indeed, the use of ICT allows students to take courses at
any time without necessarily being at school. In addition,
students have access to learning resources anywhere and any-
time.[3] However, few students had access to online medical
journals or other online learning resources.[12]

• Meaningful acquisition of knowledge and skills
The use of ICT in learning improves the acquisition of knowl-
edge and skills. It promotes the improvement of students’
performance and professional skills.[14] Indeed, the use of
ICT promotes a clear understanding of the course,[15] makes
it easy to understand the learning object,[11] and the level
of knowledge acquisition high.[16] Moreover, the forum re-
source allows, even at a distance, an interaction between
students favouring a collective construction of knowledge.[16]

• Perception of usefulness
Nursing students have a positive perception of the outcomes

of using online learning. Respondents’ perceptions of the
outcomes of online learning were broken down into 12 items,
which are: online peer support was helpful; the course project
is in line with their expectations; they gained more knowl-
edge about technology; they gained skills in using the In-
ternet; developed new ICT skills, changed their attitude; be
able to use the new skill throughout their career; applied the
new knowledge in their life; initiated new ideas from the
new knowledge; interactive exchanges were essential in the
course.[3] In addition, students have a sense of confidence
in using different forms of technology.[17] However, some
students, mainly undergraduates, find the distance modality
still a new experience, which causes some apprehension.[16]

Teachers believe that online learning improves the quality of
memorization. Indeed, students easily remember what they
have learned.[3]

4. DISCUSSION
This study systematically examined the effects of ICT use
in nursing and obstetrics learning. The results indicate that
ICT are used as a medium for online learning.[3, 11–17] Most
students do not have a personal desktop or laptop computer.
However, for online learning, they use desktop or laptop
computers with an Internet connection. The articles included
in this study show that most students have low skills or lack
of skills in using the Internet.[13] Some have average or
moderate computer skills.[12]

On the other hand, studies have reported that using ICT has
advantages or beneficial effects in learning nursing and ob-
stetrics. Indeed, the use of ICT in teaching/learning makes
students motivated, promotes autonomy in learning, and im-
proves the acquisition of knowledge and skills.[3, 13, 14] In
addition, nursing students have positive perceptions of the
outcomes of using e-learning.[3] No study has presented a
theoretical framework used to assess the effects of ICT use
in learning.

Most students reported not owning a personal desktop or
laptop computer.[14] However, the majority of students use a
desktop or laptop computer and the Internet.[12] This result
implies that these students do not use smartphones but use the
laptops or desktops of their relatives for their online learning.
Similar to this review, a previous review reported that ICT
access, technical issues, and internal support are concerns for
both students and faculty.[5] The problem of ICT accessibil-
ity could be explained by the lack of appropriate institutional
strategies to promote ICT use.[5] It could also be explained
by the unfavourable socio-economic situation of the students’
parents.[18] This lack of access to ICT negatively affects its
use in learning, as the computer and the Internet connection
are the primary resource for online learning.[3]
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Most students have poor or lacking skills in using the Inter-
net.[13] Some have average or no computer skills.[12] These
results must be considered because they were obtained based
on self-reporting and not based on an assessment. A previ-
ous systematic review highlights a lack of technical skills
among students as a problem related to ICT use in teach-
ing/learning.[5] The results of another systematic review in-
dicate that a lack of computer skills was identified as a major
barrier to students using computer-based learning methods,
rather than a lack of preference for new technologies.[2] Stu-
dents’ inadequate preparation explains the lack of computer
and Internet skills. Students rarely receive any significant
computer and Internet use training before moving on to use
ICT in their learning.[5] This lack of skills leads to the loss
of resources and demotivation of students to use ICT in their
learning.[5]

The use of ICT in teaching/learning motivates students.[13]

This motivation results in an improved classroom climate
increased student focus on learning.[3] Webb et al. found sig-
nificantly higher engagement online than in the classroom.[5]

Improved student engagement was a feature of online learn-
ing.[5] However, studies reviewed in a systematic review
report problems with student motivation and a general lack
of educational technology enthusiasm.[5] This difference
could be explained by how universities prepare their students
for e-learning, the accessibility of ICT, and the educational
levels of the participants in the study. Indeed, studies have
shown that undergraduate students are apprehensive about
using ICT in learning.[15] Therefore, the effectiveness of
student learning depends on the timing and quality of student
preparation for online learning.

The results of this systematic review show that the use of ICT
in learning promotes autonomy in learning. Indeed, the use
of ICT allows students to take courses at any time without
necessarily being at school. Many studies have found advan-
tages to asynchronous learning, particularly time-saving and
self-paced learning.[5] This advantage could be related to the
fact that students have access to resources at any time and
place for their learning. If the conditions are met, the adult
learner can initiate initiative, autonomy, and engagement in
the learning process. This suggests that autonomy in online
learning requires well-designed and accessible learning re-
sources. Hence, it is essential to have quality equipment
and train teachers and students accordingly to use ICT in
teaching and learning. The development of autonomy allows
students to become aware of their responsibility in the learn-
ing process. This will increase their motivation. Motivation
is a prerequisite for successful learning.[19]

The use of ICT in learning improves the acquisition of knowl-

edge and skills. It enhances students’ performance and pro-
fessional skills.[14] Previous studies have found similar re-
sults, revealing a significant improvement in clinical skills
or knowledge of students accessing online material.[5] This
improvement in knowledge or skill acquisition is thought to
be because students can use the learning resources as many
times as they wish to understand the course better. These
effects are often observed in blended learning, where there
is an integration of face-to-face learning experiences with
online learning.[5]

Moreover, in online learning, the forum resource allows, even
at a distance, an interaction between students favouring a col-
lective construction of knowledge.[17] Indeed, adult learning
is easy in an atmosphere that promotes collaboration through
participation. In addition, collaborative online learning has
eight advantages that have been identified by a study.[20]

However, to achieve beneficial effects of online learning, an
emphasis must be placed on the availability of infrastruc-
ture and equipment, the availability of human resources, and
teachers and students training. The improvement of students’
performance through e-learning depends on their motivation
and ability to use ICT tools.[21]

Nursing students have a positive perception of the outcomes
of using online learning. This positive perception is ex-
pressed through positive attitudes. A previous systematic
review reports that many of the studies reviewed found posi-
tive student attitudes toward online and electronic learning
media.[5] This positive perception is thought to be due to
the many benefits that online learning offers. This suggests
that students are willing to do their learning online. How-
ever, studies report that the majority of students do not want
exclusively online learning.[13] This student desire is ev-
idence that blended online learning is the best model for
using ICT in teaching/learning. Blended learning has several
advantages: the successful fusion of face-to-face and online
aspects by making resources more accessible. It promotes
the student-centred approach, provides various materials, in-
creases participation, and promotes student-student/teacher-
student interaction. In addition, it allows for timely feedback
and creates a ground for synchronous and asynchronous dis-
cussions.[13]

Study limitations
The systematic review includes a sample of eight articles
because a limited number of articles met the criteria. The
small number of relevant articles included in this systematic
review suggests a conservative interpretation of the results.
In addition, we initially chose to include articles in which
the participants were nursing and obstetrics students. We
were unable to find articles with obstetrical students as par-
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ticipants. Therefore, applying the results of this study to
obstetrical science students must be done with caution.

5. CONCLUSION
The results of this systematic review indicate that ICT is
used primarily as a support for online learning. These results
support the findings of other studies on the effects or bene-
fits of ICT use in general and nursing learning in particular.
However, this review shows that many students do not have
personal computers, access to the Internet is low, and most
students have low to moderate skills in using computer tools.
In addition, this study highlighted the lack of primary data

on the effects of ICT use in obstetric science learning in low-
and middle-income countries. We suggest that research be
conducted on the effects of ICT use in obstetric sciences
learning in low- and middle-income countries.
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