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Abstract

Background: Successful high-fidelity simulation requires adeguknowledge and skills in educators.

Aim: This study aimed to assess the effectiveness ohalation education program on learning outcomes of
nursing faculty members and students.

Methods: This quasi-experimental a single group, pre-past-s¢udy design was carried out with 30 faculty
members and 249 sophomore nursing students. Thg sansisted of two sections: the first section wees
implementation of the simulation education programith faculty and the second section was the
implementation of high-fidelity simulation with stents by faculty members in their institutions. atere
collected three times by using instruments for Batiulty members and students.

Results The simulation education program increased fgaukémbers’ knowledge and self-assessment scores.
Also, there was an increase in students’ knowlesicires after the high-fidelity simulation, and st
indicated high satisfaction and self-confidenceslsv

Conclusion The simulation education program was found teffective in improving the learning outcomes of
faculty members and students.

Keywords:simulation education program, faculty learningooutes, high fidelity simulation, student learning
outcomes.
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Introduction (Ayed and Khalaf, 2018; Howard, Englert,
Ir<eameg, & Perozzi, 2011). Furthermore, HFS has
een shown to increase nursing students’ self-

%onfidence (Alamrani, Alammar, Algahtani &

To develop competent nurses, educators

responsible for preparing nursing students f
complex clinical practice environments an
developing student-centered active learnin
methods. High-fidelity simulation (HFS) is a
technology-based teaching and learning modali
(Ayed and Khalaf, 2018) that provides nursin

students with several learning opportunities that. - T . .
are unavailable in the clinical settings in a saf(érglcal thlnklngd (Al?jmrﬁm: ?t al, 2018()1' C“nk;fal
environment (Arthur, Levett-Jones, & Kable,Ju g'ment (Aye and Khalaf, 2018) an prq em-
2013). solving skills (Lee et al., 2_016). In ad_dltlon, a
study conducted by the National Council of State
HFS, which appeals to the learning habits dBoards of Nursing showed that 50% of clinical
younger generations who have grown up witpractice could be replaced with quality
technology, has several positive learningimulation under appropriate  conditions
outcomes. Many studies have demonstrated th@ayden, Smiley, Alexander, Kardong-Edgren,
faculty members and nursing students wer& Jeffries, 2014).
satisfied with simulation teaching strategies

alem, 2018; Ayed and Khalaf, 2018; Tawalbeh,
017), knowledge, skills (Glidewell & Conley,

014; Yuan, Williams, Fang, & Ye, 2012), and
elf-efficacy (Kimhi et al., 2016; Lee, Lee, Lee,
Bae, 2016) and to improve the development of
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Educators are indispensable in a simulatiordevelop and determine the effectiveness of a
based learning experience, and they take ammulation education program (SEP). This study
important role in facilitating and evaluating HFSaimed to evaluate the effectiveness of a SEP on
To achieve successful learning outcomes of sucdutcomes in faculty members and nursing

simulations, the quality of the learningstudents.

experience is important, which is CloserMethOdS

associated with the competence of the educator.

When the educator is inexperienced, thAim: The objective of this study was to assess
simulation-based experience can be at riskie effectiveness of a SEP on the outcomes of
Educators should know how to use simulatiofaculty members and nursing students.

teaching strategies in nursing educatio
(Hallmark, 2015). Therefore, the InternationaE)
Nursing Association for Clinical Simulation and
Learning (INACSL) has published best practicé&kesearch questions

standards for simulations and determined thg, . study questions were as follows:

standards of the educator as one of these. (Boese

et al., 2013). In the most current revised versioi@®) Is the nursing SEP effective in improving the

of the standards, the content of the educatdfhowledge and self-assessment scores of faculty
related standard was integrated into th&embers?

facilitation and participant integrity standards(b) Is the SEP effective in improving the
(INACSL ~ Standards = Committee,  2016)ynowledge about hypovolemic shock, the

According to these standards, educators haveggsistaction levels, and the self-confidence scores
crucial role in simulation-based learning; theyy nursing students?

should take continuous training regarding

simulation and work with seasoned facilitatorsParticipants and sample size:The sample of
Additionally, educators should possess th#e study consisted of faculty members and
necessary skills to manage all types gjecond-year nursing students. All  faculty
complicated  simulation-related  situationsmembers from universities that possessed high-
support students in accomplishing learningdelity adult simulators and offered a bachelor’s
outcomes via scenarios, and guide and encourdéfdree program in Turkey were invited to
students in establishing evidence-based solutioRarticipate in the study. Thirty faculty members
and developing decision-making skills (Boese é¢ho willing to use simulation as a teaching

al., 2013, INACSL Standards Committee, 2016)modality participated in the SEP. The eligibility
criteria for students was being in their second-

HFS, which has been used as an education@lyr and having never participated in HFS about
strategy in nursing education in other countrie§ynovolemic shock.

for several years, is a relatively new concept in

Turkey. The number of Turkish schools investind he reason to use second-year students was due
in HFS has increased recently. to the fact that hypovolemic shock is in the

) ) second-year curriculum according to National
Although simulation centers have been foundegye Equcation Program in Nursing in Turkey

and space has been dedicated for simulatotﬁUCEP 2013). Three hundred volunteer

education for simulation facilitators is Oﬂensophomo’re students were included in the sample.
ignored not only in Turkey but also around thgjgwever, of the 30 faculty members in the study,

world. There is only training for the simulatory naq performed HFS with second-year students
given by the employees of the mannequif,ring the spring semester. Faculty members
vendors; however, in Turkey there is no formaj, performed HFS reported that 11 students did
training that exists for nursing faculty. It isnot attend the simulation sessions: therefore, data
important  that educators possess sufficiefhy 249 students were analyzed. This study
knowledge and skills regarding simulation tqonsisted of two sections: the first section was
ensure successful implementation. A feyv Stud'IQﬁe implementation of the SEP with faculty, and

have measured the outcomes of simulaligfe second section was the implementation of

education programs around the world (Roh, Kimyeg with students by the faculty members in
Tangkawanich, 2016, King, Moseley,iheir institutions.

Hindenlang, & Kuritz, 2008). It is timely to

esign: This study was a quasi-experimental a
ingle group pre-post-test study.
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Development of the Intervention consisted of a knowledge test regarding
I . simulation that included sociodemographic
ggge?geOfetgfcitliEopn';”ggé%;hgfpflgggl'tngn?;:::Eecharacteristics data, and the second section was a
Weré assessed in order to tailorythe SE -assessment questionnaire.

owledge test for faculty members: The

according to their ”‘?eds by_ using th? Edu_cation searchers developed a knowledge test based on
Needs Questionnaire. This questionnaire W%i

developed by the researchers based on INAC eleal!tezr%[rl:]rgm(lgﬁ gﬁgggh%ﬂgﬁ eg o;nor?g';e%
standards. The questionnaire was emailed Qaluate faculty members’ knowledge regarding
faculty members, and they were asked t jmulation before and after the SEP. The
complete the form, as _the content .Of the SE nowledge test included 25 multiple-choice
could be altered according to educational nee

The data were analyzed, and the results show jestions, with two points awarded for each
that faculty members needed all the liste rrect response. The highest possible score was

subjects 0. The content validity of the questions was

; i : tested by five simulation expert educators, and
i.'glg?;“r?en SEgucztslotg 'rljlror%raen}a((:slltzpr)ngr:ger necessary changes were implemented based on
; W Improv uity Iheir opinions. The instrument was also tested on

ability in  planning, implementation, andfaculty members who were not planning to

_T_\rl]zluég'rﬁgnotf gfsj['rzgugté%n agtsj Wrrgma%]r:dsgzgzgogarticipate in the study in order to determine face
was prep idity and question clarity. Four questions were

INACSL standards (INACSL  Standards,_ . . L
. revised after this process. Content validity index
Committee, 2016). The needs assessment of ) was 0.91 and the Cronbach’s alpha value

faculty was taken into account during th as 0.84.

preparation of the SEP. The duration, aim, a elf-assessment questionnaire for faculty

learning objectives of the SEP were determine mbers: The researchers developed an HFS-

by the researchers. The SEP was 'mplemem?éfated self-assessment questionnaire for faculty

for _three days: theoretlcal_ eduganon WaRembers based on the literature (Lioce et al.,
provided for two days, and a simulation scenarigy, .. Zigmont and et al, 2015; Jeffries, 2013)

involving a patient in hypovolemic shock wasp, : oo . -
. . . e questionnaire included 11 items pertainin
implemented with the faculty on the third day o{o a”q HFS processes, each with twoprespons?e

the SEP. In addition to the development of thg tions. It also included a Visual Analog Scale

e e e ol UAS) raning fom 0 0 10 o evaluae faculy

gap yp : qr:embers’ perceptions of their simulation-based
. - Knowledge and skills. The questionnaire was
based on the literature (Alinier, 2011), to use I%resented to the five simulation expert educators

the SEP fqr faculty a_nd the HFS for stud_ent nd minor changes were implemented. Content
The scenario was finalized based on the oplnloglsd”dity index was 0.90 and the Cronbach’s alpha
of five simulation experts. Also, the scenario w '

: ; . : Falue was 0.73.
tested in the simulation laboratory with a 9rOURLstruments for students: There were two data

of secc_)nd-year stlijdentsthbefgréapuzmg. fTh? sal Sllection instruments for students: a knowledge
scenz;rlo waz tl:feHFOSnf et d tﬁ[y or aCLf[h Et regarding hypovolemic shock (that also
members and the or students to ensure gl ged sociodemographic characteristics [age,

faculty members were familiar with the HFS. sex, and grade point average]) and the Student

Data Collection: The SEP was implemented at atisfaction and Self-Confidence in Learning
university in Turkey between February 10 an cale (SCLS)

kl)i%orzeotthé SE%at:ﬂgetrﬁe %OéISCt:r? d :}Eg? tr;[gnfligowledge test regarding hypovolemic shock
with the studer;ts by using in’struments for thf students: The researche_rs developed_ a
tacult b d the students Enowledge test based on the literature (Lewis et
acully memboers an ' al.,, 2017) to evaluate students’ knowledge
regarding hypovolemic shock before and after
the HFS. The questionnaire included ten
data from the faculty members, instruments witBwarded for each correct response. The highest
two sections were used. The first sectioossible score was 50. The content validity of the

Instruments
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guestions was tested by five educators in the areassion was done by using a constructive
of surgical nursing, and necessary changes wetebriefing method after the simulation. At the
made. The instrument was also tested withnd of the SEP, faculty members completed the
second-year students who were not planning tmowledge test and self-assessment questionnaire
participate in the study in order to determine facand provided an information sheet on the steps in
validity and question clarity. Two questions werghe simulation for students in order to be used
revised after this process. Content validity indeduring HFS with their students. They also
was 0.90, and the Cronbach’s alpha value wasceived a certificate of attendance to the SEP.
0.63. HFS with students: Faculty members
Student Satisfaction and Self-Confidence in implemented the hypovolemic shock scenario via
Learning Scale: The Turkish version of the the HFS for second-year students at their
Student Satisfaction and Self-Confidence imstitutions during the spring term. Thus, they
Learning Scale (SCLS), which was adapted byad the opportunity to apply their knowledge and
Karacay and Kaya, was used in the study. Thexperience acquired from the SEP into practice.
Cronbach's alpha coefficient was 0.90. Ifraculty members selected participants from a
addition, the Cronbach’s alpha was 0.89 for theool of volunteer second-year students. Students
satisfaction subscale and 0.83 for the seltompleted the knowledge test on hypovolemic
confidence subscale. Scores were calculated blgjock before the HFS. Faculty members
summing responses (Karacay& Kaya, 2017). performed the HFS with two groups of five

_ , _ students at their institutions. Following the
Ethical ~ Considerations: ~ Before  the gjmylation, the students completed the
implementation of the study, ethical approva&nowbdge test and the SCLS. In addition,

was obtained from the ethics committee of Kogacyity members completed the self-assessment

written permission was obtained from the

schools where the simulation training wa®ata Analysis: The Statistical Package for the
performed and from all participants. Social Sciences version 22.0 for Windows (SPSS

- ) Inc., Chicago, IL, USA) was used for statistical
Intervention: The SEP was implemented forynajysis. The normal distribution of the variables
three days. was assessed by using the Shapiro-Wilk test.

Theoretical days of the SEPFaculty members Descriptive statistics were used to describe the
completed the knowledge test, which includefarticipants’ characteristics. Other data analysis
sociodemographic characteristics data, and tMgs performed by using the Friedman test, the
self-assessment questionnaire prior to the SEMann-WhitneyuU test, paired-sampléstest, and
The researchers presented all the theoretidaPchran’sQ test. Statistical significance was
topics over two days. Active educationaestablished using a two-tailed alpha of 0.05.
teaching and learning techniques such as rolgagits

play, group work, brainstorming, question-

answer, and video were used during th@f the faculty members included in the study,
educational sessions. The second day 88.3% were women. The mean age of faculty
education included a lecture on scenario writingnembers was 30.7SD = 4.8, range: 23-41)
after which faculty members formed three groupgears. In addition, 56.7% of faculty members
in order to write scenarios on their chosen topig¥®nsidered their technological skills good, and
and present them on the third day of educatiof6.7% had not received any simulation training.

The scenarios were discussed and finalized §f those who had received training, 70%
the researchers during the SEP day. received 16 hours of training from mannequin

Practice day of the SEP: The simulation vendors and from educators outside their
laboratory was introduced to the faculty membépstitutions. Moreover, 66.7% of faculty
and their questions were answered. Facultpembers did not use HFS in their courses, and
members familiarized themselves with thdéhe mean duration of utilization of simulation
equipment, simulator, roles, and environmentas 2.1 §D= 1.6) years.

and the simulation was conducted. A debriefing
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Table 1 Faculty members’ VAS skill levels before ahafter SEP and after HFS with students

Skill level

M SD Mdn
Before SEPr{ = 30) 3.25 2.26 2.50
After SEP 6= 30) 6.47 1.96 7.00
After HFS with Studentsn(= 27) 7.27 1.21 7.60

Note.Friedman test results (levels indicated using malianalog scale); Skily*= 30.30,p = .001; HFS = high-fidelity
simulation;Mdn = medianM = mean;SD = standard deviation; SEP = simulation educatiagmm

Table 2Comparison of faculty members’ self-assessments loeé¢ and after SEP and after HFS

with students

Before SEP After After
Self-assessment questions (n=30) SEP HFS with
(n=30) Students p
(n=27)
n % n % n %
Simulation planning
| can plan every step of a simulation. 5 16.7 21 70.0 25 92.6 29.55 .001
| can write a scenario tailored to the level of 4 133 23 76.7 20 741 26.27 .001
students.
| can manage the pre-briefing session. 10 33.3 27 900 26 96.3 34.30 .001
| can create as realistic a situation as possibl€i 23.3 26 86.7 23 85.2 31.18 .001
simulations.
Simulation implementation
| can support/encourage students throughoutiBe 63.3 28 93.3 26 96.3 18.18 .001
simulation.
During the simulation, | can use the technolody 20.0 9 30.0 17 63.0 13.73 .001
efficiently and make changes to the simulator
easily.
Simulation evaluation
| can hold a mirror up to the students effectivedy 267 21 70.0 23 852 19.05 .001
during debriefing.
| can ask students good “what if...” questions8 26.7 22 733 24 889 2552 .001

that will enable them to think critically.
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| can reveal the strengths and weaknesses ofithe 56.7 28 93.3 25 92.6 17.29 .001
students to improve them.

| can review scenarios after simulations and 16 53.3 26 86.7 24 88.9 15.86 .001
correct missing parts in subsequent applications.

| can develop a good evaluation plan for the 8 26.7 15 500 19 704 14.80 .001
simulation.

Note.HFS = high-fidelity simulation; SEP = simulationus@tion program

Research Question 1Faculty members’ mean Edgren, Willhaus, Bennett, & Hayden, 2012).
knowledge scores increased significantly, fronror example, Kardong et al. (2012) showed that
34.47 BGD=5.48,Mdn = 34) before the SEP to most simulation educators receive training from
4553 ED=2.61, Mdn=46) after the the employees of mannequin vendors, who
SEP ¢=4.713,p<.01). In addition, their VAS lacked pedagogical information regarding
knowledge and skill scores increasedimulation teaching strategies; in addition,
significantly after SEPp(=.001) and simulation simulation was performed by educators who had
with students [f < .01). However, when faculty not received adequate training, and training for
members’ VAS knowledge and skill scores afteeducators was often overlooked (Kardong-
SEP and after simulation with students werg&dgren et al., 2012). In the current study, most
compared, the difference was not statisticallfaculty members had not received training in
significant p > .05; Table 1). simulation strategies before, and some faculty
There was a significant difference between theith some training had received only 16 hours of
faculty members’ pre-SEP, post-SEP, and podtaining, with eight hours of training provided by
HFS self-assessment scores for simulatidche employees of mannequin vendors. In
planning, implementation, and evaluatioraddition, the faculty members included in the
(p<.01; Table 2). study had used the strategy for two years on
Research Question 20f the students included average. These results suggest that HFS is a
in the study, 82.7% were women. The mean agelatively new concept in Turkey, and simulator
of students was 20.5SD= 1.2; range: 18-28) selection and location during the establishment
years, and their mean grade point average waklaboratories were prioritized in Turkey, as in
2.87 ©D=0.42). Students’ mean knowledgeother countries. However, training for educators,
scores increased from 36.5800= 7.78, range: who play a critical role in the success of HFS,
15-50) before HFS to 40.64SD=6.30, was nhot considered a priority and necessary
range: 20-50) after HFS,t(248) =-9.835, resources for their training were not allocated,
p = .001). Their knowledge scores also increasethd the training received by the educators was
significantly following the simulationp(< .01). insufficient to plan each step of the simulatidn. |
Students’” mean post-HFS scores for thmay result in the scarce use of simulation in
satisfaction and self-confidence in learning SCL8ursing education. Similarly, in the current study,
subdimensions were 22.68= 2.83; range: 6— only one-third of faculty members from
25) and 33.62 §D=4.17; range: 10-40), institutions with simulators in their simulation
respectively, and their mean overall SCLS scotaboratories used simulation as a teaching
was 56.31%D= 6.55; range: 16-65). strategy.

Discussion In the study, faculty members’ knowledge of
. . simulation  teaching strategies increased
A lack of tralnmg_for educators is one of th%ollowing the SEP. Therefore, the use of active
factors that complicates the use of manneqw51‘3-aming and teaching methods during SEP

based simulations (Jansen, Johnson, Larsoaﬂrowing faculty members to perform HFS in

Berry, & Brenner, 2009; King et al, 2008). Thesimulation laboratory and answering faculty

literature suggests that most simulation educatoﬁ?embers’ questions could be considered
do not receive formal training regarding

. . . _ effective means of accomplishing this result.
simulation strategies (Hallmark, 2015; Kardong'SimiIarIy, since faculty members are adult
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learners and they were motivated to us€onclusions:The SEP was found to be effective
simulation in their institution, the increases irin improving the learning outcomes of both
their perceived knowledge and skill scoregaculty members and students. Most faculty
following the SEP were also predictable resultsnembers used HFS for the first time in the study
After the SEP, the faculty members performedven though they worked at institutions with
the simulation with the students, and they had tlemulators. The study has contributed to the
opportunity to apply knowledge into practiceproper implementation of simulation teaching
Due to insignificant changes between pre-SE&hd learning modality and the effective use of
and post-HFS scores, it was thought that th@mulators existing in nursing schools. The
knowledge and skills obtained from the SEResults showed that SEPs should be given
could have been used for the HFS with theiregularly by competent educators to increase
students. Similarly, faculty members’ self-nursing faculty’ skills and knowledge concerning
assessed ability of planning, implementation, ar&imulation. As a result, the SEP can be used as a
evaluation of simulation increased post-SEP andodel in international countries, especially those
post-HFS with students in the study. If educatonshere a simulation is a new teaching strategy. It
are incapable of planning a simulation from stais recommended that future research focus on
to finish, this could prevent the accomplishmendeveloping instruments to measure and follow
of learning objectives via simulation. In thefaculty members’ skills and improvement.

current study, most faculty members stated th tk led ts: Thank to all .
they considered their technological skills goo cknowledgements. 1hank you 1o all nursing
but only 20% stated that they could alter th a_culty and nursing students who contributed to
simulator easily prior to SEP. This finding was IS study.
similar to those of Jansen et al.’'s (2009) studyReferences
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