International Journal of Caring Sciences September -December Volume 13 | I3k@age 1961

Original Article

The Effect of Web-Based Education on the L ear ning of I ntramuscular
I njection of Nursing Students: A Quasi-Experimental Study

Ahmet Erol, RN, MSc
Faculty of Nursing, Ege University, | zmir, Turkey

Ayten Zaybak, RN, PhD
Faculty of Nursing, Ege University, | zmir, Turkey

Correspondence: Ahmet Erol, RN, MSc Faculty of Nursing, Ege Univigrslzmir, Turkey e-mail:
ahmet.erol630@gmail.com

Abstract

Background: Information technology is widely used in educatiémr this reason, nurse educators should
integrate information technology into the curriauldior nursing students to learn the necessary kenhyd and
skills.

Objectives: This study was conducted to investigate the éftécweb-based teaching on nursing students’
intramuscular (IM) injection learning.

Method: The study was performed in a nursing faculty betw®ctober 2016 and March 2017. The study
sample comprised 66 second year students. Therdtugiere assigned into experimental (n=33) andraion
groups (n=33). While the students in the controug were taught how to administer IM injectionatigh the
traditional in-class training and demonstration et the students in the experimental group weughti
through the web based teaching method in additiorthé traditional in-class training and demonsbrati
method. The students were compared in terms af bieinjection knowledge scores, IM injection skiltores,
satisfaction with the training method, and feelinfibeing self-competent about IM injection.

Results: It was determined that there was no differendsvéen the mean pre-test and post-test IM injection
knowledge scores of the students in the experirhamiz control groups, and that the mean IM injectill
scores of the students in the experimental groure egher. It was also determined that the studemtbe
experimental group were more satisfied with theiming method and that there was no differencevéen the
students in the experimental and control grougerims of feeling adequate about how to performirijdction.
Conclusion: The web-based training given in addition to theditional training and demonstration method
increased the students' IM injection administraséills. Moreover, the students who received thé-wased
training were found to be more satisfied with theaching method.

Keywords: Web-Based Education; Nursing Students; Nursingc&tion

Introduction The traditional method used to gain basic skills

Nursing is an applied profession that requireé1 nursing is demonstration. Although it has

integration of nurses’ theoretical knowledge ang'2"Y advantages, the demonstration method is

practical skills. The most important aspect 0§tated to be insufficient because the practices
cannot be repeated due to the large number of

nursing education programs is to ensure th . X o
integration of theory and nursing skills (Boztep tudents  in nursing SChOOIS.’ I_ack of qua|_|f|ed
aculty members, and limited materials.

and Terzioglu, 2013). In order to develo herefore, many newly graduated nurses are said
nursing students’ knowledge and skills in thei have graduated without basic skills, which

education, different teaching methods are usedlggldS to problems in both patient care and patient
every stage of the teaching process. A f_e fety (Aleman, Gea and Mondéjar, 2011). In
examples of these methods are computer-aid ; : '

training, use of simulation and distance Iearningti%lé%lis i?gteguiﬂ; tf\tgdxllab(ozrggolr)’ anchtlir(]:ges
approaches (Edeer and Sarikaya, 2015). y P

performed before the hospital practices were not
sufficient and that they considered themselves
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insufficient in terms of clinical skills. In anah nursing students who gave care to dementia
study, it was stated that the newly-graduatephtients and found that web-supported education
nurses were inadequate in basic nursing skillelped students to develop and display more
and that these skills should be developegositive attitudes.

(Boztepe and Terzioglu, 2013). In Ozlurk 's (2012) study in which Compact
That traditional education models fail to meebDisk (CD) and classical training methods were
increasing educational demands has causaded to teach subcutaneous injection, it was
educators to seek new educational methodsetermined that the students who were educated
Moreover, with the rapid changes in science arffty using CD were more satisfied with their
technology, knowledge production has rapidlgducation. In their study conducted to investigate
increased and the way in which information ishe effect of web based education on nursing
presented has varied, as a result of whictudents’ learning how to perform urinary
important developments have been made catheterization, Ozlurk and Dinc (2014)
teaching methods and materials used in nursinigtermined that web based education improved
education (Boz-Yuksekdag, 2015). One of ththe students’ knowledge and skills. In Bahar's
training models being implemented in nursingtudy on clinical skills training (2015), the
education is the distance education model. Thidudents were assigned into two groups. While
model, which first started in the i@entury with only the demonstration method was used in one
communication through mails, nowaday®f the groups, in the other group, the web-based
includes educational techniques such dsaining method was used in addition to the
traditional printed materials, interactive videodemonstration method. At the end of the study, it
video conferencing and computer-aided learningas determined that the web based training
packages (Albayrak, 2017). This model has beenethod was more effective in clinical skills
increasingly used in medicine and healtlraining. As indicated in the aforementioned
education since the last century, especialtudies, when the web-based teaching was used
through computer education, online educationip support the didactic teaching method in the
virtual education and web-based educatiodlassroom environment, an improvement was
(Bahar, 2015). observed in the students’ knowledge and skill

In the literature, there are studies indicating th&evels.

web-based education has positive effects whd&ecause traditional methods used in clinical
used in nursing education. In their study (2018¥kills training in nursing education do not
Bekts and Yardimci stated that web-supportecespond the need, and because computer and
education was an effective method in thénternet use has increased, web-based education
education of nursing students. In their studis regarded as an alternative or complementary to
(2018), Kang and Seomun determined that theaditional education methods in acquiring
web-supported nursing education programursing skills. There is a need for scientific
affected nurses’ and nursing students’ knowledgevidence on the benefits or limitations of web-
levels and clinical performances positively. Irbased teaching, particularly in teaching complex
their study (2018), Razak and Hua taught nursingsychomotor skills related to nursing practice.
students how to put on and take off sterile gloveBherefore, in the present study, it was thought
using the web-based training method to assedwt it would be useful to investigate the effefct o
their psychomotor skills, and they determineeveb-based teaching on the learning of IM
that at the end of the study, most of the studentgection application which is under the
achieved better cognitive skill results, and putesponsibility of nurses and which poses the
these skills into practice effectively. In theircomplication risk likely to be vital for the patien
study conducted to investigate the effect of sm r1: Is there a significant difference in nursing

phone-assisted education on nursing studen ftudents' IM injection knowledge level between
learning, Kim and Park (2019) found that mobil_(?he control andjthe experimentzgl group?

learning had a significant impact on their
knowledge and skills. Kim and Park stated thati2: Is there a significant difference in nursing
this method could be an alternative or supportivetudents' IM injection skills between the
method in the field of nursing. Park et al. (2017¢xperimental and the control group?
investigated the effect of web-supported

education on the competence and attitudes of
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H3: Is there a significant difference in studentd'mplementation Phase: All the students
feelings regarding adequacy of training for IMparticipating in the study were administered the
injection between the experimental and th€re-Test (IM Injection Knowledge Form) and
control group? were demonstrated how to administer IM
H4: Is there a difference in nursing studenté.m.ection in the .traditional way iF‘ accordance
satisfaction with IM injection teaching betweenWlth the control lists by the same Instructor. The
the experimental and the control groups? students were e_nabled to perform IM injection on
a three-dimensional human model at least once
Methods and were given a free working time to practice

Study Design and Sample: The present quasi- IM injection until they felt they were competent

experimental study was conducted to investiga ough. : .
the effect of web-based teaching on nursin & control and experimental groups to which
students’ learning how to  administer e students were assigned were identified and

the students in the experimental group were

intramuscular (IM) injection. .
The study was performed in a nursing facult iven a password to access the web page where

between October 2016 and March 2017. TheSY could ta(ic]?ss tthe vid:(eota:{)ed ther(])reﬂczl
study population included second year studen‘f%urse content tor two weexs. 1l was checke
ether the students entered the website.

attending this faculty and studying basic nursin i
skills. Of these students, 66 who previously di ssessment phase: Two weeks after the students

not have training on IM injection skills, did not'or‘”’“:t'ce‘j IM injection in the laboratory, the

have any clinical experience, and agreed ltgeoretical knowledge of the students in the

participate in the study comprised the sample ntrol "’.m.d e>_<per|mental groups were "?‘SS‘?SSGO'
the study. y administering the post-test (IM Injection

The flow chart of the study is given in Fig 1. Thé(nowledge Form).  The IM  injection

students were randomly assigned to experimenf’aﬁim'ms'{ra'f['oln s(;qlls fflthe students i thed
(33 students) and control (33 students) grou;%(perlmen al and control groups were€ assesse

considering their academic success. In the stu A tthclal_t?re$;1d|m?hn3|otnzl TOdeI thrOL:ght tjh(ta
the students in the control group had th ntrol Iists. 1hen the students were evaluated 1o

traditional education method in which the ind out how competent 'the.y cons'|der.ed
carried out demonstration practices in théhemselves about the IM injection application

laboratory environment after the theoretica?mOI how sa_t|sf|ed they were with the teaching
lectures in the classroom. The students in t et'hod appl!ed. .

experimental group had the web-based educati h|caJ Conso!er_atlons. To carry out the study,
in addition to the traditional education method iff// 'léN permission was obta.uned from the
which they carried out demonstration practices i cientific Ethics Board (ref no: 2016-285) and

the laboratory environment after the theoretic pe institution where the study was to be
lectures in the classroom. conducted. Informed consent was obtained from

Implementation Phases of the Study: the students who participated in the study. After

Preparatory Phase: The implementation of the the study was completed, the students in the
IM injection in the hospital environment Wascontrol group were also allowed to access the

video recorded after the patient’s permission Wé{ge?erisallts and to benefit from the training
obtained. Then, the web page was created a .

the content of the video-recorded theoreticaf X Uments To'collect the' s_tudy datg, thg
course was uploaded to the web page. After ociodemographic Characteristics Questionnaire,

the students participating in the study were give Il.njet(.:tloncrlfnoil/;/_letdge ch\)/r'm, IIMC Injectlp n
theoretical lectures about the administration ¢tPP!cation eckiist, an ISual Lomparison

IM injection, their informed consent was cale _were . usc_ed.Somodemograph!c
gharactenstlcs Questionnaire: The questionnaire

obtained, and the Sociodemographi ludes it tioning the students’
Characteristics Questionnaire was administered”'c€s l€ms questioning he students  age,
o thomm. gender, internet use and whether they consider

themselves suitable for the nursing profession.
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Figurel. The Flowchart of the Study

N=279

|

e Identification of sample group (n=66)

~

¢ Theoretical teaching of IM injection

e Pre-test application

¢ Demonstration in the laboratory

e Ranking of students according to academic achievement level

\ e Creation of experimental and control groups j
[ |
Experimental group (n=33) Control group (n=33)

¥

Web-based education

! )

¢ Post-test application

e Evaluation of IM injection application skill

e Assessment of satisfaction with the training method used in training
e Assessment of feelings of adequacy about IM injection application

IM Injection Knowledge Form: The form is used score obtained from the checklist is the higher the
to determine students’ knowledge level about IMtudent’'s IM injection skills level is.

injection. In the form, there are 20 items and th¥isual Comparison Scale. It was used to
possible score to be obtained from the form rangeletermine the students’ self-confidence level
between 0 and 100. The higher the score obtainegharding the IM injection and the level of their
from the form is the higher the student's IMsatisfaction with the method usedhe students
injection knowledge level is. were asked to mark a point on the scale
IM Injection Application Checklist: The corresponding to their self-confidence level
checklist prepared in accordance with the relevamtgarding the IM injection. While one end of the
literature consists of 20 IM injection applicationscale indicates the score of 0 corresponding to no
steps. In the present study, it was used to asisessself-confidence, the other end indicates the sobre
students' IM injection skills. In the assessment dén corresponding to full self-confidence. The
the checklist, the student is scored as 0 (diddndt students were also asked to mark their satisfaction
did wrongly), 2.5 (did not do completely) or 5 (didlevel on the scale in the same way. While the score
correctly) for each application step. The highesif O indicates that the student is not satisfiethwi
and lowest possible scores to be obtained from thige method teaching at all, the score of ten ind&ca
checklist are 100 and O respectively. The higher thhat the student is completely satisfied.
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Analysis of the Study Data: To analyze the study group were female, in the control group, female
data, the SPSS 22.0 was used. In the analysisudents comprised 90.9% of the group. All the
numbers, mean values, percentage distributiorstudents in the experimental and control groups
Chi square (3 test, Wilcoxon test, Mann-Whitney (100%) used the internet. While 87.9% of the
U test, Student-t test and Nonparametristudents in the experimental group answered the
Correlation analysis were used. guestion "Do you consider yourself suitable for the
nursing profession?" as yes, this rate was 93.9% in
the control group. There was no statistically
In the study, 63.6% of the students in thaignificant difference between the two groups in
experimental group and 60.6% of the students berms of variables such as age, gender, intermgt us
the control group were in the 19-20 age groumnd whether they perceived that they were suitable
While 100% of the students in the experimentdbr the nursing profession (p> 0.05) (Table 1).

Results

Tablel. Distribution of Students According to Age, Gender, Internet Usage and Eligibility to
Nursing Profession

STEAIEREY Control group Total
Descriptive Properties group Statistical Test
n (%) n (%) n (%)

19-20 21 (63.6) 20 (60.6) 41 (62.1) x? =0.063
Age =1.000

21-22 12 (36.4) 13 (39.4) 25 (37.9) p=1.00

Female 33 (100) 30 (90.9) 63 (95.5) x2 = 3.095
Gender ~0.23

Male 0 (0.0) 3(9.1) 3(4.5) p=0.2

Yes 33 (100) 33 (100) 66 (100) _ ,
Internet U =1.000
niernet Lsage No 0(0.0) 0(0.0) 0 (0.0) P
Appropriatefor Yes 29 (87.9) 31 (93.9) 60 (90.9) 2 =0.722
nursing A
orofesson No 4(12.1) 2 (6.1) 6 (9.1) p=0.672
Total 33 (100) 33 (100) 66 (100)

"Fisher's Exact Test. Pearson Chi-Square Test

Table2. Distribution of Scores Pretest, Posttest, Psychomotor Skill, Self-confidence, and
Satisfaction in Both Groups

Groups n Mean (SD) Statistical Test
RS Experimental 33 57.12(14.79) t=-1.230
Control 33 61.51(14.22) p=0.223
Post-test Score Experimental 33 82.87(12.31) Z:-.181*
Control 33 82.57(14.25) p=0.856
, 33 57.12(14.79) Z=-4.872
Experimental 33 | 82.87(12.31) p=0.000""
Pre-test and Post-test Score
33 61.51(14.22) Z=-4.581
Control 33 | 82.57(14.25) p=0.000""
IM Injection Skill Score Experimental 33 83.93 (11.57) Z:3.52:1
Contral 33 75.22 (11.11) p=0.000
Satisfaction Level with Experimental 33 9.09 (1.25) =-3.898
Training M ethod Control 33 7.84 (1.32) p=0.000
Sdif-Sufficient Fedlin About | =XPerimental 33 7.51 (1.60) 7=-1.670
IM injection Control 33 6.57 (2.04) p=0.095"

"Independent Samples Test (t-Testylann-Whitney Test. Wilcoxon Signed Ranks Test
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The mean knowledge scores the studenggven by both methods, IM injection application
obtained from the IM injection pre-test weresteps and the points to take into account were
57.12 + 14.79 in the experimental group andxplained after all the students were given the
61.51 + 14.22 in the control group and the meaheoretical knowledge.

knowledge scores they obtained from the IIvlln the present study, the analysis of the mean

Injection post-test were 82.87 + 1231 in th%oores for the IM injection application skills

experimental group and 82.57 + 14.25 in thfﬁdicated that the students in the experimental

control group, In the analysis, the posttest scor ?oup obtained higher scores (p <0.001). Several

were significantly higher in both groups. h sfudies have been performed on the use of web-
difference between the contro| and experlment%a:sed education in nursing education. In one of

groups In terms of the mean knowledge SCOT¢Rem in which the complete learning model was
they obtained from the pre-test and post-test W%gmpared with the WhatsApp-supported

not significant (p> 0,05). The students meart]eaching method in psychomotor skill teaching,

scores for the IM injectionapplicationskillswere].urag et al. (2017) gave the nasogastric

83.93 + 11.57 in the experimental group ang o S :
. Catheterization training with the complete
75.22 =+ 11.11 in the control group. The analysi arning model to oneggroup and by sencFI)ing a

gipr:lzorinrigr?gldgrotgsthaéhz higftwi?errr]lt:an Isncor(taheldeo via WhatsApp to the other group. They
<0.001). The students’ mean scores for the und that the. scores of f[he_students who learned
sat.isfacfion from the training method were 9.09 he nasogastric catheterization skills through the
. . "~ WhatsApp support were significantly higher. In
1.25 in the experimental group and 7.84 + 1.32 eir study investigating the effects of web based

the control group. According to the results of thEraining on drug dose calculation skills of nursing

Mann-Whitney-_U test, the s_atisfaction SCOre tudents, Aydin and Dinc (2017) found that web-
the students in the experimental group was ’

higher (p <0.001). The students’ mean scores f ased training improved the students' drug dose

teeling competent in IM iniection a IiCation8<ralcu|ation skills. In Bahar's study (2015), the
9 P J PP ??tudents in one group received the clinical skills

were 7.51 = 1.60 in the experimental group and_. . . :
6.57 + 2.04 in the control group. The differenc;\},;allnlng only with the demonstration method and

between the groups was insignificant (p> 0.0 eb-based training in addition to the

(Table 2). demonstration method. At the end of the study,
Discussion the training given to the latter group was found to

. , ) e more effective. In  Ozlurk 's (2013) study,
The comparison of the students’ pre- and pos e control group had the training with the

test knowledge scores for IM injection reveale aditional method and the practice was

that the post-test scores significantly higher tha L monstrated whereas in the experimental arou
the pre-test scores both in the control and in t?‘(d o course content was provideg on the wgbsit%
experimental groups. This result shows that bo [ weeks before the course. At the end of the

methods used in IM injection application skills tdy, it was determined that the mean

training increased the students’ knowledge lev ) ) )
However, there was no significant differenc nowledge and skill scores of the students in the

. perimental group were higher than those of the
tt)eermse enoft hethee>i<£) errlnngzrr:tal pa:)r;?_tgz?trzlcg:g:!os Iﬁrudents in the control group. In Akdemir's st_udy
Akdemir's study (2011) investigating the effecf 011), nursing students had web-based training

of web-based learning on basic nursing skills, tHQu?scilgltlosrl](iltlz tgﬁ dd?rzgogffggpsogfn:ﬁ;h?riiﬂ?n b a(:)srl]c
mean post-test scores for the IM injectio he stt?dents' basic nursing skills. At the er?d of
application were 19.00 + 2.07 in the 9 :

. . he study, it was determined that the combination
experimental group and 17.00 = 3.60 in thé ’ .
control group. There was no significan of the demonstration method and the web-based

difference between the groups in terms of thet‘Fammg had positive effects on the nursing

mean IM application post-test scores. The resul%Udents clinical skills training.

of Akdemir's study are consistent with the resuliAlthough the results of the studies conducted on
of the present study. That there was no differenthe use of web-based training in nursing vary
between the groups in terms of their meafrom one study to another, the majority of the
knowledge scores can be considered as studies report that the learning outcomes are
expected outcome, given that in the traininaffected positively. Therefore, it can be said that

e students in the other group received it via
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web-based training is a teaching method that ctheoretically in accordance with the steps of the
be used in clinical skills training in nursing ancprocess, of them, those who have not worked
can affect clinical skills training positively. Web with the real patient may not feel adequate. In
based training is thought to be more effectivseveral studies conducted on the issue, it has
because it is more flexible, it frees the studelbeen reported that students experience anxiety,
about the place and the time to have the traininstress, and fear during their first clinical preeti

it enables students to take active role in th(Su et al., 2018; Rafati et al., 2017; Sun et al.,
learning process and to adapt the pace a2016) In addition, during the course of clinical
management of learning at their own learninpractice, students were found to be afraid that
pace, it gains teaching multidimensionality bythey might have a negative experience by making
using visual and auditory means, and ia mistake. As indicated in other study results,
contributes to individual learning (Albayrak,students become anxious or stressed before
2017; Park et al., 2017). The comparison of trapplications on real subjects. That there was no
students’ satisfaction with the training methodifference between the students' feelings of self-
showed that the students in the experimentcompetent in the present study results was
group had higher satisfaction levels. The studerthought to be due to the fact that the students in
in the experimental group’s being supported witboth groups did not start clinical practice and did
the web-based training positively contributed tnot work with real patients.

their satisfaction with the training method. In . . .
: . . Limitations of the Study: The present study was
their study to investigate the effects of Web'onducted only with the second-year nursing

supported education on nursing students, (201 . : : .
Chaisombut et al. determined that the studen §Eg§,r;tsgs(;[glcijgsaﬁism% léb“\fvitjhn“ﬁ\)/lrs'}r{jscr;%;he

\kvi?;ee?'grI322508{['7?'\?V?]c\)’vgzvvgfobp;ggsaedpr%%‘:gz;“%rkractices and the effects of web-based training.
smartphones prepared a training video on airw&yoncluson and Recommendations: At the end
obstruction in infants and loaded it to theof the present study, it was determined that web-
program. At the end of the study, the students lpased teaching affected and improved the
the experimental group were determined toursing students’ IM injection skills, and that the
achieve higher satisfaction scores. In their studtudents in the experimental group who had web-
conducted in Australia, Cooke et al. (2012based teaching were more satisfied with their
determined that the students who participated traching method. On the other hand, no
the web-based course environment were able difference was found between the students in the
study the course content at their own learningontrol group who had the traditional education
pace, were able to repeat the course contemtethod and the students in the experimental
whenever they wanted to, and had no difficultgroup who had the web-based education besides
taking notes when they followed the course. Ithe traditional education method in terms of their
this model, students can access educatiorkilowledge of IM injection application and
videos whenever, wherever and as many times &=lings of being competent. Based on the results
they want to, which facilitates their learning.of the present study, it is recommended that in
Moreover, that this model ensures flexibility ininstitutions where nursing education is given, to
education by actively involving students in theensure that students’ IM injection application
learning process suggests that the model affesisills improve and to encourage them that they
their satisfaction level positively. are ready to practice on real patients before
(%Iinical practices, in addition to the current

The comparison of the students’ feelings Qraining methods used in the teaching of IM

om o Mo oo nat piecton s, web-based  aining methods
PP J Should be used widely. It is also recommended

mean score of the students in the experimental DT S
group was higher than that of the students in t@at studies investigating the effects of Web

control group, but the difference between théased training on the teaching of different

roups was not statistically significant. Nursin sychomotor  skills and on cognitive and
group . y signt ' ~emotional learning should be conducted and that

"Widies should be conducted to compare the
ffects of Web-based training on the teaching of
injection and other psychomotor skills not

y with those of the traditional methods but

practice requires complex psychomotor skill
besides the theoretical knowledge. Althoug
students know how to perform the procesg |
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