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Change in Nursing Education: Mobile-Based Learning Approaches

Abstract

Coronavirus disease-2019 pandemic, causing outbreaks in all countries as well as Turkey, 
has affected the education system and has drawn attention to the importance of making 
preparations to integrate the distance education process with the use of mobile technology. 
Mobile learning is one of the methods that takes the educational process beyond physical 
limits, supports lifelong learning regardless of time and place, and provides ease of access 
to learning materials and learning. Accordingly, it is inevitable to restructure nursing edu-
cation in line with technological developments and changes and to benefit from different 
learning methods and approaches. In this review article, the advantages and disadvantages 
of mobile learning in nursing education in the world and in our country were discussed in 
line with the literature information.
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Introduction

In today’s world, where technology is developing rapidly, mobile communication tools 
have become an important part of our daily lives. In addition to their communication 
features, mobile devices also have a large number of features such as cloud support, 
using interactive programs, connecting to social networks, accessing location informa-
tion, and exchanging data.1-4 Significant changes have occurred in the field of education 
in direct proportion to the development of technology, and it has been realized that there 
is a significant relationship between the use of mobile technologies and learning in the 
process of acquiring knowledge and transferring to practice. Developments in informa-
tion technologies have increased the need for using mobile devices in addition to com-
puters, especially in distance education environments.2,4,5

The young generation, including nursing students, continue their daily lives intertwined 
with highly advanced mobile technology. This situation necessitates nurse educators 
to improve themselves with the integration of mobile technology into education so that 
the quality of education offered can be increased.6 In mobile-based learning, regard-
less of place and time, learners have the opportunity to access information and lessons 
with portable operational tools without being dependent on the classroom environment. 
Mobile learning has benefits such as providing equal opportunities in education, sup-
porting lifelong learning, accessing educational materials, and providing ease of learn-
ing to the individual at any time.5,7

The use of information technology, technological devices, wireless networks, telemedi-
cine, and smart devices has gained importance in nursing education.8 Using these tech-
nologies in nursing education facilitate instant access to information. Thus, students, 
educators, and nurses can access evidence-based information about caring processes 
and standards any time they want. When the literature about mobile technology is exam-
ined, it can be seen that significant progress has been made in this regard.9 In this review, 
the definition, importance, advantages, and disadvantages of mobile learning, devices 
used in mobile learning, and the importance and benefits of mobile technology use in 
terms of nursing education have been discussed in line with the relevant literature. 

What Is Mobile Learning?
Technological developments have made mobile devices an indispensable part of life. 
Reasons such as fast and easy access to information, portability, easy accessibility 
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and providing wireless connection have increased the use of mobile 
devices in the field of education.10

Many definitions of mobile learning have been made in the literature. 
Koole11 defined mobile learning as “learning in physical and virtual 
environment supported through mobile technologies;” Wyne12 defined 
it as “learning and teaching activities that take place by using lap-
top, tablet and smart phones;” Li et al13 defined it as “spontaneous, 
personal, formal or informal, contextual, portable, ubiquitous, and 
non-formal learning.” Although there are changes in the tools used 
depending on the development of technology, it can be said that 
the focus in the definitions of mobile learning is individual learning 
speed and learning independent of time and space. As a matter of 
fact, individuals in the learning process can easily access informa-
tion quickly wherever they want and whenever they want via mobile 
devices.13-15 Today, mobile devices and applications are widely used 
in all age groups. When Turkish Statistical Institute16 Household 
Information Technologies rates are examined, the rate of having 
mobile devices at home has been reported as 98.7%. Statistics on 
internet use has shown an increase in the use of mobile phones and a 
serious decrease in the use of computers, tablets, and other devices. 
It has also been reported that mobile devices and the internet are 
mostly used between the ages of 24 and 35, and the rate of inter-
net use in young people between the ages of 16 and 24 has been 
reported to be 90.8%.16 These rates show that internet and mobile 
technologies are widely used by the young. Widespread use of mobile 
devices among young people has made mobile learning important in 
all levels of education, especially in higher education.10

Tools and Mobile Technologies Used in Mobile Learning
Mobile learning is a learning method that emerges through the com-
bination of mobile informatics and e-learning environments, provid-
ing access to educational content and benefiting from changing 
services regardless of a specific place and time.2 This method both 
supports traditional education and can be used for distance learn-
ing.17,18 Smartphones, tablets, personal digital assistants, and pocket 
computers are among the tools used in mobile learning.19 Especially 
after 2000s, these mobile tools are continuing to be developed to 
include many features of desktop computers. In this development 
process, many devices with telephone, camera, video recorder and 
player, and voice recorder features have been developed to com-
municate.20 Mobile phones and desktop computers have been made 
smaller, and their portability and usability levels have been increased. 
User experiences have been enriched with advanced-level touch and 
motion sensors.2,21

Technologies used in mobile devices include technologies such as 
wireless fidelity (Wi-Fi), Bluetooth, Worldwide Interoperability for 
Microwave Access (Wi-Max), long-term evaluation, Global System 
for Mobile Communications (GSM), General Packet Response Service, 
podcasting, 3G, 4G, and 5G.21 Wireless fidelity technology is the wire-
less network technology that enables 2-way communication by using 
radio waves. With Wi-Fi, many devices can use a single wireless net-
work connection at the same time.21 Bluetooth is a personal wireless 
network that can transfer data with license-free, low power, short-
wave radio frequency band. Data can be transferred to 8 devices at 
the same time via Bluetooth. Worldwide Interoperability for Microwave 
Access technology is the wireless network technology that provides 
communication, especially in long distances and rural areas.22 GSM is 

one of the digital mobile telephone systems that provide voice mail, 
high-speed data, fax, paging, short message service, and safe com-
munication.21 General Packet Response Service is a technology with 
high speed, wireless internet, and it provides receiving multimedia 
messages in addition to short messages and thus enables accessing 
multimedia content such as video, pictures, and voice.21 Podcasting 
is defined as transfer of voice files to mobile devices. While podcasts 
were originally non-educational mp4 format voice records, they are 
now used as mobile learning tools. After voice recordings shared via 
the internet are uploaded to mobile devices, they can listen again 
at any time without the need for the internet.5 Wireless web-based 
access with 3G technology can be found in applications such as 
e-mail, video conference services, and multimedia services in which 
voice and data flow are combined.8 Unlike Wi-Fi, 3G technology pro-
vides the development of high-speed internet access in wide-area 
cell phone networks and video conference services.21 Devices with 
4G technology are important tools for mobile learning. 4G technology 
in mobile phone systems provides high access speed and capacity to 
individuals with low cost. Mobile learning based on this technology 
provides individuals with the opportunities to take their own learning 
process under control, to plan their work independent of a specific 
place and time, to increase their performance in learning environ-
ments, and also provides self-learning individuals with the oppor-
tunity to create their curriculum in line with their own preferences 
and wishes.21 5G technology can realize the features of 4G technology 
faster and more effectively. This technology provides mobile users 
with convenience via cloud support without needing to download 
applications on the internet.21 Cloud technology was initially used to 
define information and communication networks. This technology is 
an internet-based service that makes internet service open, provides 
the use of data at any time and at any place with the help of a device 
with internet access, and allows editing, transferring, assigning, and 
managing resources shared between many users.23

Advantages and Disadvantages of Mobile Learning
Rapid developments in mobile and network technologies and the 
increase in the level of accessibility to mobile devices and the inter-
net have caused a change of paradigm in education. As a result of 
this situation, the popularity of learner-centered mobile learning 
approach has increased.19,24 Mobile learning, which is very easy to 
use in the learning and teaching process, has many advantages. Its 
most important advantage is that it allows students and educators 
to access the necessary content and activities whenever and wher-
ever they want by using internet connection.8,25 In Ağca and Bağcı’s18 
study, students stated that mobile devices provided them advantage 
in terms of portability that they could use the devices whenever they 
wanted since they were with them all the time and that they could 
access information quicker. Mobile learning provides individuals with 
the opportunity of lifelong learning since it facilitates access to infor-
mation and integrates learning process into social life regardless of 
time and space.26,27

Since mobile learning method eliminates time and space dependence 
of learners, it provides convenience to students who cannot go to 
school, who have difficulty in learning indoors, and who are con-
stantly moving.25 Since it offers ease of use inside and outside the 
classroom, it facilitates the learning process by preventing students 
from disconnecting from the learning process. Thus, it also increases 
the effectiveness and permanence of the education that individuals 
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receive.26-28 In the mobile learning process, individuals can create 
their working environments themselves. This situation encourages 
individuals to be active in the learning process.29 In addition to these, 
mobile learning increases the success and motivation of individuals 
and makes the learning process more economic.4,15,26,27

Although the mobile learning approach has many advantages, it also 
has some disadvantages and limitations. Individuals’ lack of knowl-
edge and skills to use mobile applications and practices, insufficient 
technical features of the device such as battery life, screen, keyboard 
and memory, limited or no internet access, and cyber security prob-
lems can limit mobile learning.5,15,27 In a study by Ağca and Bağcı,18 the 
problems experienced by students in the use of mobile phones were 
listed as small screen size, expensive internet access, and not being 
able to view all kinds of content. On the other hand, Kirkwood30 stated 
that after a certain period of time, there was a possibility that stu-
dents would turn to other applications not required for the learning 
process and social media instead of learning content. Another disad-
vantage of mobile learning has been reported as insufficient technol-
ogy literacy of students or educators.31,32

In some studies conducted with the participation of nursing stu-
dents, mobile learning approaches have been found to increase stu-
dents’ motivation, self-confidence, and satisfaction.33 In a study by 
Pimmer et al34, it was reported that during patient care, nursing stu-
dents used mobile learning as an effective problem-solving method. 
In a qualitative study by Mackay  et  al35, it was stated that mobile 
device use in clinical education may have a positive effect on appli-
cations. In another study conducted by Hay  et  al36 on nursing stu-
dents, it was found that students wanted to use mobile technology 
during educational processes. Thus, mobile learning approach, which 
allows students to get information in any environment can be used 
as a method that will facilitate learning in cognitive, affective, and 
psychomotor fields.13 In addition to these, it has been reported that 
using mobile learning approaches in nursing education will facili-
tate accessing resources about patient care and prepare patient 
care plans as evidence based by supporting clinical decision-mak-
ing.35,36 Mobile learning approaches can prevent the development of a 
face-to-face and humanitarian communication process between the 
educator and the student. Excessive use of mobile phones and tech-
nological devices can also cause a feeling of loneliness, as well as a 
decrease in life satisfaction and interpersonal communciation.37 All 
these factors listed can have a negative effect on the quality of 
nursing care offered by nursing students to individuals, family, and 
society after graduation. For this reason, it is very important to use 
technology appropriately and carefully. 

The Place and Importance of Mobile Learning in 
Nursing Education
Nursing is a professional health discipline that constantly improves 
in line with sociocultural, scientific, and technological changes, pro-
vides care to individuals of all age groups in the society, and requires 
cognitive, psychomotor, and behavioral learning.38 The use of innova-
tive approaches in education and clinical field is very important. The 
use of developing technology in education can accelerate students’ 
cognitive, affective, and psychomotor learning process and keep the 
learning environment away from monotony. It can also strengthen 
students’ bond with education by enabling them to be active in the 
learning process.33 The fact that mobile devices, which have become 
a part of our daily lives, eliminate the concept of time and space 

and that they are faster, more economical, practical, and interesting 
increases the use of these tools in many areas.15,28,39 Since nursing 
education can be realized in different learning environments such as 
classroom, laboratory, and clinical areas, it is important to use mobile 
learning approaches in nursing education.40 It has been reported 
that in courses where it is important to develop psychomotor skills 
in addition to theoretical knowledge, supporting theoretical expla-
nations with visual, auditory documents, and video recordings pre-
pared by the academic helps to reinforce students’ knowledge and 
skills regarding practice. In a study conducted by Lee and Kwon42 by 
using smartphone video to evaluate students’ success in basic nurs-
ing practices, although no significant difference was found between 
self-efficacy and skill proficiency, students’ satisfaction with the 
practice increased. In another study conducted on the topic, it was 
reported that nursing students were satisfied with mobile technol-
ogy use when compared with traditional teaching methods and they 
preferred these methods more and using video recordings in nurs-
ing skills education improved learning outputs.6 The use of mobile 
technologies is important not only in the field of gaining psychomo-
tor skills but also in order to improve the communication skills of 
students. In a study, Choi et al43 examined the effects of video clips 
shared with smartphones in increasing communication skills and 
emotional intelligence, and it was found that communication compe-
tence and emotional intelligence of the experimental group improved 
significantly when compared with the control group.

There are a large number of studies conducted abroad on the effi-
ciency of mobile learning in nursing education.40-45 In some studies 
conducted in Taiwan44 and Canada45 with the participation of nursing 
students, it was reported that mobile learning gave positive results 
in nursing. It was also reported that the students within the con-
text of the study stated that mobile learning method was easy and 
useful.44,45

Wu et al40 used mobile devices and simulation models so that stu-
dents could learn physical examination processes and create “nurs-
ing skills education system.” They uploaded materials about vital 
signs, physical evaluation, identification of diseases, emergency 
nursing care, and treatment into nursing skill education system. This 
system helped students to get demographic and clinical informa-
tion at simulated bedside, to collect data about the patient by per-
forming standard evaluation process, and apply physical evaluation 
procedures at the patient’s bedside. As a result of this study, it was 
reported that the method applied improved learning outputs signifi-
cantly and supported students’ showing a better performance about 
physical examination and evaluation.39

In another study where nursing students evaluated acute pain with 
mobile learning, it was found that mobile devices have a positive 
effect on learning.42 In a study, Juric and Zalik46 compared nursing 
students’ states of determining the location of veins by upload-
ing imaging software to smartphone with traditional methods, and 
it was reported that 35.2% of the students who used this method 
were successful in determining vein localization. In a meta-analysis 
conducted by Kim and Park47 to find out the effects of smartphone-
based mobile learning on nurses and nursing students, experimental 
and randomized–controlled studies conducted between 2009 and 
2019 were evaluated. In this meta-analysis, it was reported that 
smartphone-based mobile learning had a high effect on nursing stu-
dents’ knowledge, skills, performance, self-confidence, and learning 
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attitudes. In another meta-analysis conducted by Talan27 to find out 
the effects of mobile learning on learning performance, it was found 
that mobile learning had a positive effect on the learning perfor-
mance of students. 

Studies conducted in our country and in the world showed that 
including mobile learning in nursing education developed students’ 
skills level,37 enabled them to access information freely in every envi-
ronment,24 increased students’ motivation, self-confidence, and sat-
isfaction,33 positively affected students’ attitudes toward lesson and 
developed their problem-solving skills,47 and enabled them to access 
different learning environments anytime or anywhere.34,48-50 It is also 
emphasized that mobile technology can increase students’ interac-
tion with their peers and teachers.51,52 On the other hand, since stud-
ies conducted on the topic are heterogeneous and the applications 
and criteria used do not have a specific standardization, it is also 
recommended to conduct experimental and randomized–controlled 
studies.53

Conclusion
Nurse educators should be aware of the learning needs of the new 
generation; they should meet their expectations and needs related to 
education. On the other hand, as in Turkey, the coronavirus disease 
2019 pandemic affected the education system in all countries where 
the pandemic was experienced and drew attention to the importance 
of integrating mobile technology to distance education process. With 
the integration of technological methods into education, it will be 
possible to educate equipped nurses who can meet the expectations 
of the health care system and society. It is important to create the 
necessary technical infrastructure in the mobile learning model in 
order to provide equality of opportunity in education and to facilitate 
individualized learning. On the other hand, it is thought as important 
for not only students but also for academic nurses to develop them-
selves in this field.

Peer-Review: Externally peer-reviewed.

Author Contributions: Concept – S.M.H., Z.K.; Design – S.M.H., Z.K.; Supervision 
– S.M.H., Z.K.; Funding – S.M.H., Z.K.; Materials – S.M.H., Z.K.; Analysis and/or 
Interpretation – S.M.H., Z.K.; Literature Review – S.M.H., Z.K.; Writing – S.M.H., 
Z.K.; Critical Review – S.M.H., Z.K.

Declaration of Interests: The authors have no conflict of interest to declare.

Funding: The authors declared that this study has received no financial support.

References

1.	 Adıgüzel O, Batur HZ, Ekşili N. Kuşakların değişen yüzü ve y kuşağı ile ortaya 
çıkan yeni çalışma tarzı: Mobil yakalılar. Süleyman Demirel Univ Sosyal Bil-
imler Enstitüsü Derg. 2014;19:165-182. Available at: http:​//sta​tic.d​ergip​ark.
o​rg.tr​/arti​cle-d​ownlo​ad/da​99/78​b8/82​7e/im​p-JA2​7PP25​BA-0.​pdf.

2.	 Bozkurt A. Mobil öğrenme: Her zaman [her yerde kesintisiz öğrenme deney-
imi]. AUAd. 2015;1(2):65-81. Available at: http:​//sta​tic.d​ergip​ark.o​rg.tr​/arti​
cle-d​ownlo​ad/im​porte​d/500​01362​70/50​00125​127.p​df.

3.	 Erikli NH. Kardiyopulmoner resüsitasyon eğitiminde anlatım yöntemi ile mobil 
öğrenme yöntemi etkinliğinin karşılaştırılması (Yüksek Lisans Tezi). İzmir: 
İzmir Ege Univ Sağlık Bilimleri Enstitüsü; 2018.

4.	 Şenyuva  E. Reflections on nursing education of technological develop-
ments. Florence Nightingale Hemsire Derg. 2019;27(1):79-90. [CrossRef]

5.	 Gülseçen  S, Gürsul  F, Bayrakdar  B, Çilengir  S, Canım  S. Yeni nesil mobil 
öğrenme aracı [podcast]. Akademik Bilişim’10 Konferansı Bildirileri, Muğla 
Üniversitesi; 2010:787-792. Available at: https​://ab​.org.​tr/ab​10/ki​tap/g​
ulsec​en_gu​rsul_​AB10.​pdf.

6.	 Lee H, Min H, Oh SM, Shim K. Mobile technology in undergraduate nursing 
education: a systematic review. Healthc Inform Res. 2018;24(2):97-108. 
[CrossRef]

7.	 Risling T. Educating the nurses of 2025: technology trends of the next dec-
ade. Nurse Educ Pract. 2017;22:89-92. [CrossRef]

8.	 Rees S, Moloney C, Farley H. Mobile learning initiatives in nursing education. 
In: Zhang Y, ed. Handbook of Mobile Teaching and Learning. 1st ed. New York: 
Springer Heidelberg; 2015:275-286.

9.	 Zhang Y. Characteristics of mobile teaching and learning. In: Zhang Y, ed. 
Handbook of Mobile Teaching and Learning. 1st ed. New York: Springer Hei-
delberg; 2015:11-23.

10.	 Alsancak Sarıkaya  D, Seferoğlu  SS. Türkiye’nin mobil öğrenme karnesi: 
imkânlar, [fırsatlar ve sorunlarla ilgili bir incelemes]. In: Akkoyunlu  B, 
İşman A, Odabaşı HF, Editörler, eds. Eğitim Teknolojileri Okumaları, TOJET; 
2018:503-506. Available at: http://yunus.hun.edu.tr/~sadi​/yayi​n/Kit​ap_ET​
O2018​_Bolu​m34_4​92-51​3_Mob​ilOgr​enme.​pdf.

11.	 Koole ML. A model for framing mobile learning. In: Ally M, edi, eds. Mobile 
Learning: Transforming the Delivery of Education and Training. Athabasca: 
AU Press; 2009:25-47.

12.	 Wyne MF. Merging Mobile Learning into Traditional Education, 2013-2016. The 
International Conference on E-Learning, New York, 2015.

13.	 Li  KC, Lee  LYK, Wong  SL, Yau  ISY, Wong  BTM. Mobile learning in nursing 
education: catering for students and teachers’ needs. AAOUJ. 2017;12(2):171-
183. [CrossRef]

14.	 Martin F, Ertzberger J. Here and now mobile learning: an experimental study 
on the useof mobile technology. Comput Educ. 2013;68:76-85. [CrossRef]

15.	 Altuntaş BY. kuşağının mobil öğrenme uygulama tercihini etkileyen faktörlerin 
incelenmesi. İnsan ve Toplum Bilimleri Araştırmaları Dergisi. 2017;6(6):89-104.

16.	 Türkiye İstatistik Kurumu. Türkiye İstatistik Kurumu: Hanehalkı Bilişim 
Teknolojileri Kullanım Araştırması. Ankara; 2019. Available at: http:​//www​
.tuik​.gov.​tr/Pr​eTabl​oAram​a.do?​metod​=sear​ch.

17.	 Tarımer İ, Okumuş  T. Mobil iletişim cihazlarının eğitim aracı olarak 
kullanılması Muğla Üniversitesi Akademik Bilişim Konferansı. 2010. 

18.	 Ağca  RK, Bağcı  H. Eğitimde mobil araçların kullanımına ilişkin öğrenci 
görüşleri. Eğitim Öğretim Araştırmaları Derg. 2013;2(4):295-302. Available at: 
http:​//www​.jret​.org/​FileU​pload​/ks28​1142/​File/​32.ag​ca.pd​f.

19.	 Erikli NH. Kardiyopulmoner resüsitasyon eğitiminde anlatım yöntemi ile mobil 
öğrenme yöntemi etkinliğinin karşılaştırılması (Yüksek Lisans Tezi). İzmir: 
İzmir Ege Univ Sağlık Bilimleri Enstitüsü; 2018.

20.	 Tekdal M, Saygıner S. Öğrenme ve öğretme sürecinde mobil teknolojilerin 
kullanımı. In 4th International Instructional Technology & Teacher Education 
Symposıum, 2016:1-13. Available at: https​://it​tes.o​rg.tr​/dosy​alar/​files​/Itte​
sArsi​vi/20​16/fu​lltex​t-pro​ceedi​ng-it​tes20​16.pd​f.

21.	 Ekren  G, Kesim  M. Mobil iletişim teknolojilerindeki gelişmeler ve mobil 
öğrenme. Anadolu Univ Açıköğretim Uygulamaları Araştırmaları Derg. 
2016;2(1):36-51.

22.	 Jacob  SM, Issac  B. Mobile technologies and its impact–An analysis in 
higher education context. Int J Interact Mob Technol. 2008;2(1):10-18. Avail-
able at: ttps:​//www​.rese​archg​ate.n​et/pu​blica​tion/​26498​432.

23.	 Sarıtaş T, Üner N. Eğitimdeki yenilikçi teknolojiler: Bulut teknolojisi. JRET. 
2013;2(3):192-201. Available at: http:​//www​.jret​.org/​FileU​pload​/ks28​1142/​
File/​23b.s​arita​s.pdf​.

24.	 Bilgic S, Ozcanan A, Altay Z. Y kuşağı hemşirelik öğrencileri için mobil telefo-
nun anlamı: Nitel bir araştırma. J High Educ Sci. 2017;7(3):644-650. 
[CrossRef]

25.	 Uygun  D, Sönmez  A. Mobil öğrenme üzerine güncel çalışmalarla ilgili bir 
içerik analizi. AUAd. 2019;5(1):53-69. Available at: http:​//ear​siv.a​nadol​u.edu​
.tr/x​mlui/​bitst​ream/​handl​e/114​21/23​081/4​06pub​lishe​d.pdf​?sequ​ence=​
1&isA​llowe​d=y.

26.	 Akkoyunlu B, Demirel M, Dağhan G. Yaşam boyu öğrenme bağlamında mobil 
iletişim teknolojileri. Akkoyunlu B, İşman A, Odabaşı HF. Ed. Eğitim Teknolo-
jileri Okumaları, TOJET. 2018:619-622.

27.	 Talan T. The effect of mobile learning on learning performance: a meta-
analysis study. Kuram Uygulamada Eğitim Bilimleri. 2020;20(1):79-103. 
[CrossRef]

28.	 Sung YT, Chang KE, Liu TC. The effects of integrating mobile devices with 
teaching and learning on students' learning performance: a meta-analysis 
and research synthesis. Comput Educ. 2016;94:252-275. [CrossRef]

http://static.dergipark.org.tr/article-download/da99/78b8/827e/imp-JA27PP25BA-0.pdf
http://static.dergipark.org.tr/article-download/da99/78b8/827e/imp-JA27PP25BA-0.pdf
http://static.dergipark.org.tr/article-download/imported/5000136270/5000125127.pdf
http://static.dergipark.org.tr/article-download/imported/5000136270/5000125127.pdf
https://doi.org/10.26650/FNJN322556
https://ab.org.tr/ab10/kitap/gulsecen_gursul_AB10.pdf
https://ab.org.tr/ab10/kitap/gulsecen_gursul_AB10.pdf
https://doi.org/10.4258/hir.2018.24.2.97
https://doi.org/10.1016/j.nepr.2016.12.007
http://yunus.hun.edu.tr/
https://doi.org/10.1108/AAOUJ-04-2017-0027
https://doi.org/10.1016/j.compedu.2013.04.021
http://www.tuik.gov.tr/PreTabloArama.do?metod=search
http://www.tuik.gov.tr/PreTabloArama.do?metod=search
http://www.jret.org/FileUpload/ks281142/File/32.agca.pdf
https://ittes.org.tr/dosyalar/files/IttesArsivi/2016/fulltext-proceeding-ittes2016.pdf
https://ittes.org.tr/dosyalar/files/IttesArsivi/2016/fulltext-proceeding-ittes2016.pdf
http://www.jret.org/FileUpload/ks281142/File/23b.saritas.pdf
http://www.jret.org/FileUpload/ks281142/File/23b.saritas.pdf
https://doi.org/10.5961/jhes.2017.240
http://earsiv.anadolu.edu.tr/xmlui/bitstream/handle/11421/23081/406published.pdf?sequence=1&isAllowed=y
http://earsiv.anadolu.edu.tr/xmlui/bitstream/handle/11421/23081/406published.pdf?sequence=1&isAllowed=y
http://earsiv.anadolu.edu.tr/xmlui/bitstream/handle/11421/23081/406published.pdf?sequence=1&isAllowed=y
https://doi.org/10.12738/jestp.2020.1.006
https://doi.org/10.1016/j.compedu.2015.11.008


127

Harbali and Koç

Change in Nursing Education: Mobile-Based Learning

29.	 McQuiggan S, McQuiggan J, Sabourin J, Kosturko L. The Science of Learning. 
In Mobile Learning: a Handbook for Developers, Educators, and Learners. 1st 
ed. Canada: John Wiley&Sons; 2015:23-45.

30.	 Kirkwood  A. Teaching and learning with technology in higher education: 
blended and distance education needs ‘joined-up thinking’rather than 
technological determinism. Open Learn J Open Distance e-Learning. 
2014;29(3):206-221. [CrossRef]

31.	 Brown TH, Mbati LS. Mobile learning: moving past the myths and embracing 
the opportunities. IRRODL. 2015;16(2):115-135. [CrossRef]

32.	 Setirek AC, Tanrıkulu Z. Significant developmental factors that can affect 
the sustainability of mobile learning. Procd Soc Behv. 2015;191(2):2089-
2096. [CrossRef]

33.	 Kızıl  H, Şendir  M. Innovative approaches in nursing education <p> 
Hemşirelik eğitiminde inovatif yaklaşımlar. J Hum Sci. 2019;16(1):118-125. 
[CrossRef]

34.	 Pimmer C, Brysiewicz P, Linxen S, Walters F, Chipps J, Gröhbiel U. Informal 
mobile learning in nurse education and practice in remote areas-A case 
study from rural South Africa. Nurse Educ Today. 2014;34(11):1398-1404. 
[CrossRef]

35.	 Mackay BJ, Anderson J, Harding T. Mobile technology in clinical teaching. 
Nurse Educ Pract. 2017;22:1-6. [CrossRef]

36.	 Hay B, Carr PJ, Dawe L, Clark-Burg K. “iM ready to learn”: undergraduate 
nursing students’ knowledge, preferences, and practice of mobile technol-
ogy and social media. CIN-Comput Inform Nu. 2017;3(1):8-17. [CrossRef]

37.	 Tatlı  Z, Aydın A, Şimşek  P, et al. Hemşirelerin ve hemşirelik öğrencilerinin 
bilişim teknolojilerini kullanma durumları. Ordu Univ J Nurs Stud. 2018;1(1):18-
27. Available at: https​://ww​w.res​earch​gate.​net/p​rofil​e/Per​ihan_​Simse​k2/
pu​blica​tion/​33213​8781.​

38.	 Boz-Yüksekdağ B. Hemşirelik eğitiminde bilgisayar teknolojisinin kullanımı. 
AUAd. 2015;1:103-118. Available at: http:​//sta​tic.d​ergip​ark.o​rg.tr​/arti​cledo​
wnloa​d/imp​orted​/5000​13629​2/500​01251​49.pd​f. 

39.	 Li KC, Lee LYK, Wong SL, Yau  ISY, Wong BTM. Effects of mobile apps for 
nursing students: learning motivation, social interaction and study perfor-
mance. Open Learn J Open Distance e-Learning. 2018;33(2):99-114. 
[CrossRef]

40.	 Wu  PH, Hwang  GJ, Su  LH, Huang  YM. A context-aware mobile learning 
system for supporting cognitive apprenticeships in nursing skills training. 
Educ Technol Soc. 2012;15(1):223-236. Available at: https​://ww​w.jst​or.or​g/
sta​ble/p​df/je​ducte​chsoc​i.15.​1.223​.pdf.​

41.	 Sarmasoğlu  Ş, Dinç  L, Elçin  M. Hemşirelik öğrencilerinin Klinik beceri 
eğitimlerinde kullanılan standart hasta ve maketlere ilişkin görüşleri. Koç 
Univ Hemşirelikte Eğitim Araştırma Derg (Head). 2016;13(2):107-115.

42.	 Lee  SS, Kwon  MK. Effects of self-directed fundamental nursing practice 
using smartphone videos on self-efficacy, practice satisfaction, and skill 
competency. J Korean Acad Soc Nurs Educ. 2016;22(3):255-263. [CrossRef] 

43.	 Choi Y, Song E, Oh E. Effects of teaching communication skills using a video 
clip on a smart phone on communication competence and emotional intel-
ligence in nursing students. Arch Psychiatr Nurs. 2015;29(2):90-95. [CrossRef]

44.	 Wu PH, Hwang GJ, Tsai CC, Chen YC, Huang YM. A pilot study on conducting 
mobile learning activities for clinical nursing courses based on the reper-
tory grid approach. Nurse Educ Today. 2011;31(8):e8-e15. [CrossRef]

45.	 Kenny RF, Van Neste-Kenny JM, Burton PA, Park CL, Qayyum A. Using self-
efficacy to assess the readiness of nursing educators and students for 
mobile learning. IRRODL. 2012;13(3):277-296. [CrossRef]

46.	 Juric S, Zalik B. An innovative approach to near-infrared spectroscopy using 
a standard mobile device and its clinical application in the real-time visu-
alization of peripheral veins. BMC Inform Decıs. 2014;1(1):2-9. [CrossRef]

47.	 Kim JH, Park  H. Effects of smartphone-based mobile learning in nursing 
education: a systematic review and meta-analysis. Asian Nurs Res. 
2019;13(1):20-29. [CrossRef]

48.	 Jamu JT, Lowi-Jones H, Mitchell C. Just in time? Using QR codes for multi-
professional learning in clinical practice. Nurse Educ Pract. 2016;19:107-112. 
[CrossRef]

49.	 Keegan RD, Oliver MC, Stanfill TJ, et al. Use of a mobile device simulation 
as a preclass active learning exercise. J Nurs Educ. 2016;55(1):56-59. 
[CrossRef]

50.	 Buabeng-Andoh C. New technology in health education: nursing students' 
application of mobile technology in the classroom in Ghana. Interact Tech-
nol Smart Educ. 2018;15(1):46-58. [CrossRef]

51.	 Wu TT, Sung TW. Public health practice course using google plus. Comput 
Inform Nurs. 2014;32(3):144-152. [CrossRef]

52.	 Chang CY, Lai CL, Hwang GJ. Trends and research issues of mobile learning 
studies in nursing education: a review of academic publications from 1971 
to 2016. Comput Educ. 2018;116:28-48. [CrossRef]

53.	 Dunleavy G, Nikolao CK, Nifakos S, Atu R, Law GCY, Car LT. Mobile digital 
education for health professions: systematic review and meta-analysis by 
the Digital Health Education Collaboration. J Med Internet Res. 2019;21(2):1-
17. [CrossRef]

https://doi.org/10.1080/02680513.2015.1009884
https://doi.org/10.19173/irrodl.v16i2.2071
https://doi.org/10.1016/j.sbspro.2015.04.336
https://doi.org/10.14687/5437
https://doi.org/10.1016/j.nedt.2014.03.013
https://doi.org/10.1016/j.nepr.2016.11.001
https://doi.org/10.1097/CIN.0000000000000284
https://www.researchgate.net/profile/Perihan_Simsek2/publication/332138781.
https://www.researchgate.net/profile/Perihan_Simsek2/publication/332138781.
http://static.dergipark.org.tr/articledownload/imported/5000136292/5000125149.pdf
http://static.dergipark.org.tr/articledownload/imported/5000136292/5000125149.pdf
https://doi.org/10.1080/02680513.2018.1454832
https://www.jstor.org/stable/pdf/jeductechsoci.15.1.223.pdf.
https://www.jstor.org/stable/pdf/jeductechsoci.15.1.223.pdf.
https://doi.org/10.5222/HEAD.2016.107
https://doi.org/10.1016/j.apnu.2014.11.003
https://doi.org/10.1016/j.nedt.2010.12.001
https://doi.org/10.19173/irrodl.v13i3.1221
https://doi.org/10.1186/s12911-014-0100-z
https://doi.org/10.1016/j.anr.2019.01.005
https://doi.org/10.1016/j.nepr.2016.03.007
https://doi.org/10.3928/01484834-20151214-14
https://doi.org/10.1108/ITSE-09-2016-0039
https://doi.org/10.1097/CIN.0000000000000040
https://doi.org/10.1016/j.compedu.2017.09.001
https://doi.org/10.2196/12937

