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Using High-Fidelity Simulation and Standardized Patient to  
Improve the Intravenous Therapy of Nursing Students:  
A Quasi-Experimental Study 
Hemşirelik Öğrencilerinin İntravenöz Tedavi Yönetimini Geliştirmek İçin  
Yüksek Gerçeklikli Simülasyon ve Standartlaştırılmış Hasta Kullanımı:  
Yarı-Deneysel Çalışma 
     Gözde ÖZARAS ÖZa,     Müjgan ONARICIa 
aÇankırı Karatekin University Faculty of Health Sciences, Department of Nursing, Çankırı, Türkiye

ABS TRACT Objective: To compare the effects of high-fidelity sim-
ulations and standardised patients on students’ knowledge and skill lev-
els regarding intravenous (IV) therapy administration. Material and 
Methods: This quasi experimental study was carried out among first-
year nursing students in Türkiye. The study sample included 59 stu-
dents. The participants were divided into two groups. Group 1 
(high-fidelity simulation) comprised 30 students, and Group 2 (stan-
dardised patient) comprised 29 students. Pre and post-test IV drug ther-
apy administration knowledge form and IV drug therapy administration 
performance checklist forms were used for data collection. Mann-Whit-
ney U and Wilcoxon signed-rank tests were used for analyses. Results: 
In the standardised patient group, participants’ post-test knowledge 
scores were significantly higher than their pre-test knowledge scores. 
The skill scores of the standardised patient group were significantly 
higher than those of the high-fidelity simulation group. Students in stan-
dardized patient group scored higher on some items of the “opening 
the lid of the IV catheter, three-way tap control, closing the three-way 
faucet, attaching the IV drug injector to the catheter, injecting the drug, 
removing the injector, using washing solution and closing the lid of the 
catheter” in drug administration procedure. Conclusion: The results of 
this study showed that the use of standardised patients was more ef-
fective in increasing students’ knowledge and skills in IV drug therapy 
administration than high-fidelity simulation situations. In the IV drug 
therapy administration training, nursing instructors can use standard-
ised patients to enable students to gain knowledge and competence. 
 
Keywords: High-fidelity simulator; nursing education;  

  safe medication administration;  
  simulation; standardised patient 

ÖZET Amaç: Yüksek gerçeklikli simülasyonların ve standardize edil-
miş hastaların, öğrencilerin intravenöz (İV) tedavi uygulamasına ilişkin 
bilgi ve beceri düzeyleri üzerindeki etkilerini karşılaştırmak. Gereç ve 
Yöntemler: Bu yarı-deneysel çalışma Türkiye’deki hemşirelik birinci 
sınıf öğrencileri arasında gerçekleştirildi. Araştırmanın örneklemini 59 
öğrenci oluşturmuştur. Katılımcılar 2 gruba ayrılmıştır. Grup 1 (yüksek 
gerçeklikli simülasyon) 30 öğrenciden ve Grup 2 (standardize hasta) 29 
öğrenciden oluşuyordu. Verilerin toplanmasında ön-son test İV ilaç te-
davisi uygulama bilgi formu ve İV ilaç tedavisi uygulama performans 
kontrol listesi formları kullanılmıştır. Analizlerde Mann-Whitney U ve 
Wilcoxon işaretli sıra testleri kullanılmıştır. Bulgular: Standardize edil-
miş hasta grubunda katılımcıların son test bilgi puanları, ön test bilgi 
puanlarına göre anlamlı düzeyde yüksekti. Standardize edilmiş hasta 
grubunun beceri puanları, yüksek gerçeklikli simülasyon grubundan an-
lamlı derecede daha yüksekti. Standardize edilmiş hasta grubundaki öğ-
renciler İV kateterin kapağını açma, üç yönlü musluk kontrolü, üç yollu 
musluğu kapatma, İV ilaç enjektörünü katetere takma, ilacı enjekte etme, 
enjektörü çıkarma, ilaç uygulama işleminde yıkama solüsyonu kullanma 
ve kateterin kapağını kapatma” maddelerinden daha yüksek puanlar al-
dılar. Sonuç: Bu çalışmanın sonuçları, standardize edilmiş hasta kulla-
nımının, öğrencilerin İV ilaç tedavisi uygulamasındaki bilgi ve 
becerilerini arttırmada yüksek gerçeklikli simülasyon grubuna göre daha 
etkili olduğunu gösterdi. İntravenöz ilaç tedavisi yönetimi eğitiminde 
hemşirelik eğitmenleri, öğrencilerin bilgi ve yeterlilik kazanmasını sağ-
lamak için standardize edilmiş hastaları kullanabilir. 
 
Anah tar Ke li me ler: Yüksek gerçeklikli stimülasyon;  

                  hemşirelik eğitimi; güvenli ilaç yönetimi;  
                  stimülasyon; standardize edilmiş hasta 
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Intravenous (IV) drug therapy administration is 
a basic nursing skill and a key component of nursing 
education, quality of care, and patient safety in addi-
tion to being an important role implemented by the 
nurse.1,2 The basis of this is the responsibility of 
nurses to have knowledge about the drug they ad-
minister, to prepare, control, administer and monitor 
the effect of the treatment.3 This task starts from un-
dergraduate education and becomes complex and dif-
ficult for nurse students.4 Nurses need to use a 
framework known as the “ten right principles” to en-
sure IV therapy administration in the delivery of 
healthcare to patients. These are to use the right drug 
for the right patient, at the right time, in the right 
dose, on the right path, with the right to refuse, with 
the right information, with the right questions or dif-
ficulties, with the right advice and the right answer.5 
Factors that contribute to the correct administration of 
drugs are directly linked to the “ten right principles”. 
In fact, failure to comply with the “ten right princi-
ples” causes the IV therapy administration to not be 
managed safely. This causes medication errors, 
which are a serious cause of morbidity and mortality 
in patients, and can be prevented with education.6 Ac-
cording to Drug Administration Error Statistics, 
7,000-9,000 people die each year due to incorrect 
drug therapy administration in the United States.7 
Medication errors in Türkiye have been identified as 
the third most common type of medical error accord-
ing to the Safety Reporting System. It was deter-
mined that 5,092 people reported drug administration 
errors.8 The most frequent medication errors that 
nurses encounter regarding drug administration are 
related to faulty physician requests, failure to admin-
ister the medication properly, the correct dose, and 
the right time.9 Therefore, IV therapy administration 
of nursing students is the area that needs the most ur-
gent attention and it is important to develop these 
skills before they graduate.1  

Many problems encountered in nursing educa-
tion may adversely affect students’ knowledge and 
skills regarding IV drug therapy administration, pos-
ing important problems for patients.9 Lack of clinical 
practice, concern about being unfamiliar with the 
equipment used in the hospital environment, anxiety 
about doing the application wrong, the number of stu-

dents per academician, the excessive workload of the 
nurse in the hospital environment, time constraints 
and students’ unwillingness to take responsibility 
cause clinical education to be inefficient and students 
may feel stress and anxiety during clinical prac-
tice.10,11 Therefore, effective teaching methods are 
needed to use in which students are active in the ed-
ucational process, and their learning experiences and 
opinions will determine learning behaviors in the next 
process, positively affects students’ learning out-
comes. 

Simulation-based education is one of the active 
learning strategies, has increased in nursing educa-
tion in recent years. It is a teaching method in which 
students experience the true dimensions of their fu-
ture professional roles by following a specific sce-
nario, helping them to integrate into the health sector 
workforce more quickly.12 Simulation is a method 
that enables the development of cognitive, affective, 
and psychomotor skills by imitating the situations 
that can be encountered in real life in a realistic and 
reliable environment.13,14 High Fidelity Simulations 
improve students’ psychomotor skills as well as de-
velop their decision-making skills. There are some 
reports in the literature showing that high-fidelity 
simulators are an effective teaching method for im-
proving knowledge, skills, and attitudes of stu-
dents.2,10,15 Another effective simulation technique is 
standardized patient. International Nursing Associa-
tion for Clinical Simulation and Learning defined the 
standardized patient that “a person trained to consis-
tently portray a patient or other individual in a 
scripted scenario for the purposes of instruction, 
practice, or evaluation” which are actors or real pa-
tients standardized patient especially trained to inter-
act with students.13,16 Using of the standardized 
patient enables the development of high-level knowl-
edge and skills.10 It allows instructors to create a 
learning environment that repeats the same real clin-
ical scenarios and increases the efficiency of the 
learning process in a controlled and secure medium.2 
Previous studies have reported that standardized pa-
tient use has positive contributions to the develop-
ment of students’ cognitive, affective and 
psychomotor skills.17,18 Tuzer et al., in their study, 
they found that the use of standardized patients was 
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more effective in increasing their knowledge scores 
on the chest, lung and cardiac examination.10 

In this study, they experienced a one-to-one sim-
ulation practice at all stages of drug administration, 
which represented the real role of the nurse more pre-
cisely. It is thought that this research will contribute 
to the development of students’ IV drug therapy ad-
ministration knowledge and skills by adding high-fi-
delity simulation and standardized patient methods, 
which are current teaching approaches, to the Nursing 
Fundamentals course. In addition, it is thought that it 
will contribute to the students’ ability to maintain, 
apply and synthesize information through analysis 
sessions and feedback from the educator so that they 
can analyze their own mistakes and increase their 
skills. In this study, it is aimed to compare the effects 
of high-fidelity simulations and standardized patients 
on students’ knowledge and skill levels regarding IV 
therapy administration. 

 MATERIAL AND METHODS 

STUDY DESIGN  
A quasi experimental study was conducted. 

STUDY SAMPLE 
The universe of the research contained 121 first-year 
nursing students registered in the Faculty of Health 
Sciences of a university. This study was conducted 
between March 2022 and June 2022. The following 
inclusion criteria were met by 110 students: being 
able to speak and understand Turkish, taking the les-
son for the first time, and having no previous experi-
ence of simulation methods. A power analysis was 
performed to specify the sample size. To determine 
whether the difference between the mean values of 
the three groups was different from 0, the required 
sample size for each group was calculated to be 24 
with an effect size of 0.80, power of 0.90 and a mar-
gin of error of 0.05.19 A total of 110 nursing students 
were numbered from 1 to 110 according to the class 
list by a co-researcher. Considering the possibility of 
dropouts, the study sample comprised 59 students 
(Figure 1). Random selection was performed using 
“https://www.random.org” to eliminate the possibil-
ity of bias. Students were randomly allocated to the 

high-fidelity simulation (Group 1; n=30) or stan-
dardised patient (Group 2; n=29) groups (Figure 1). 

DATA COLLECTION TOOLS 

Pre And Post-Test Iv Drug Therapy Admınıstratıon 
Knowledge Form 
The knowledge form contained ten multiple-choice 
questions. The questions were prepared by the re-
searcher using the relevant literature.20-22 In this form, 
the incorrect and correct answers were evaluated as 
“0” and “1”, respectively. The total scores ranged be-
tween 0 and 10. 

Iv Drug Therapy Admınıstratıon  
Performance Checklıst Form  
The checklist form contained 33 items under five do-
mains: 7 items in the “beginning procedure”, 4 items 
in the “medical asepsis”, 3 in the “communication 
with the patient”, 13 in the “application procedure” 
and 6 in the “ending procedure” domains. If the step 
was “not observed” or “incorrect”, the student re-
ceived a score of “0”. If the step was “missing”, the 
student received “1” point. If the step was observed 
as “correct/complete”, the student received “2” 
points. The total scores ranged between 0 and 66. The 
obtained scores were converted into a full score of 
100.  

The checklist was prepared by the researchers 
depending upon the existing literature (File S2).23 A 
pilot study was conducted on five randomly selected 
students who ensured the inclusion criteria. Based on 
the result of the pilot study, no change was required 
in the checklist form. 

PROCEDURE 
This study was performed in the following phases 
(Figure 1). 

Theoretical education: The content of drug ad-
ministration through the IV catheter was provided by 
the researcher through the narrative and demonstra-
tion method conducted over four hours. 

Preliminary Theoretical Assessment: A pre-test 
knowledge form was administered to the two groups 
participating in the study to measure their knowledge 
levels. 
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FIGURE 1: The flow diagrams of the study.



Practical Education: All students were separated 
into two laboratory groups consisting of 15 students 
who participated in training on low-fidelity man-
nequins in a nursing skills laboratory. 

Simulation setting: Learning objectives and IV 
Drug Therapy Administration Scenario were prepared 
(Table 1). The light and sound system of the device 
was set for the high-fidelity simulation. The drugs to be 
used, material tray, and infusion pump were also pre-
pared. The vital parameters of the manikin were ad-
justed. The standardised patients were informed of the 
scenario, roles, and responsibilities.  

Briefing Session: An information session was 
provided to the two groups before the practical ap-
plications. Additionally, the students were informed 
about the introduction of the simulator, environment, 
location of the materials and procedure to perform 
the application. 

Simulation Practice and Assessment: The appli-
cation was performed in the Simulation Laboratory 
for 2 days with high-fidelity simulation for Group 1 
(n=30) and standardised patient for Group 2 (n=29). 
In both groups, “IV Drug Therapy Administration 
Scenario” was used. Each simulation required ap-
proximately 20 min to complete. After this, a de-
briefing session was carried out with a group of six 
students that lasted an average of 30 min. During the 
analysis session, the students discussed the simula-
tion scenario and clarified the parts that they could 
not perform during the implementation. 

Final Theoretical Assessment: The post-test 
knowledge form was administered to the two groups 
participating in the study to measure their knowledge 
levels. 

Skill Assessment: All students, who were di-
vided into two groups, were given an opportunity to 
practice their skills with a low-fidelity mannequin in 
the nursing laboratory under the observance of the re-
searcher. Two teaching staff members, who were un-
aware of the students’ groups, evaluated the students’ 
skills using the checklist form and Cohen’s kappa sta-
tistic was used to evaluate the agreement. The result 
showed a high and significant agreement (p<0.05). 
The compliance percentage was over 78 for all items, 
and Cohen’s kappa statistic was 0.853. 

DATA ANALYSIS  
Data were analysed using the SPSS 22 package (IBM, 
Armonk, NY, USA) programme. Since the data were 
not normally distributed, the Mann-Whitney U test 
was used for between-group comparisons. Wilcoxon 
sign test was used for within-group comparisons. 
Consistency among observers was examined using 
Cohen’s kappa statistics. Results were considered 
significant at p≤0.05. There was a significant differ-
ence or correlation when p<0.05, whereas there was 
no significant difference or correlation when p>0.05. 

ETHICAL CONSIDERATION 
Ethical confirming for the study was achieved from 
the Çankırı Karatekin University’s Ethics Commit-
tee on 2 March 2022 (no: 900c9c2592094597). Stu-
dents who voluntarily participated in the study were 
provided with an informed consent document con-
taining the aim and process of the study, and their 
written consent was acquired. All processes of the re-
search were carried out in accordance with the prin-
ciples of the Declaration of Helsinki. 

 RESULTS 

KNOWLEDGE ACQUISITION  
There were no significant differences between the 
groups in the sense of knowledge scores on the pre-
test assessment. In the standardised group, post-test 
knowledge scores were significantly higher than pre-
test knowledge scores. Post-test knowledge scores 
were significantly higher in the standardised group 
than in the simulation group (z=-3.32; p=0.001) 
(Table 2).  

SKILLS ACQUISITION  
Table 2 shows the comparison of the students’ skill 
scores between the simulation and standardised 
groups. The total skill score was 78.25±12.98 in the 
standardised patient group and 72.25±19.63 in the 
simulation group, indicating a statistically significant 
difference (U=352; p=0.02). When the sub-dimen-
sions of the skill scores were compared, there was a 
statistically significant difference between the groups 
for communication with the patient and application 
procedure domains (Table 3).  
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COMPARISON OF SKILL SITUATIONS  
IV drug administration was compared on 33 items ac-
cording to the education method of the students. The 
results showed that students in standardized patient 
group scored higher on some items of the drug ad-
ministration procedure than in other practices. These 
items are as follows: “opening the lid of the IV 
catheter (p=0.002), three-way tap control (χ2=6.271, 
p=0.043), closing the three-way faucet (p=0.001), at-
taching the IV drug injector to the catheter (χ2=10.22, 
p=0.06), injecting the drug (p=0.002), removing the 
injector (p=0.013), using washing solution (χ2=13.22, 
p=0.01) and closing the lid of the catheter” (χ2=17.43, 
p=0.0001) (Table 4). 

 DISCUSSION  
The findings of this study highlighted the effective-
ness of using a standardised patient in increasing the 
knowledge scores on IV drug therapy administration 
of undergraduate nursing students (Table 2). Studies 
focusing on high-fidelity simulationsor standardised 
patient use have shown an increase in IV drug therapy 
administration knowledge scores among stu-

dents.11,15,18,24-26 However, few studies have compared 
the effects of high-fidelity simulations and standard-
ised patients on students’ knowledge scores.10,27 In 
this study, the high knowledge scores obtained by 
students practicing with the standardised patient were 
due to the high realism perceived by the students in 
the use of standardised patients, their ability to com-
municate visually, verbally or nonverbally, and their 
experiences of receiving feedback from them. An-
other reason could be that the scenarios used in this 
study included information on medication adminis-
tration. Tuzer et al. used a high-fidelity simulator and 
a standard patient.10 They observed that the post-test 
knowledge mean scores of the students in both 
groups regarding chest and heart examination skills 
were significantly higher than their pre-test scores 
(p<0.001). Between the groups, the knowledge scores 
of the students using standard patients were consid-
erably high.10 In a study examining the effects of sim-
ulation-based learning on first-year nursing students’ 
knowledge of IV therapy, the use of hybrid simula-
tion was more effective than the use of low-fidelity 
simulation in improving students’ IV therapy prac-
tice knowledge level.1 In another study, researchers 
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Simulation group (n=30) Standardized patient group (n=29) Statistical analysis 
X±SD X±SD Za p value 

Pre-test 6.90±1.42 7.52±1.74 323 0.084 
Post-test 7.50±1.30 8.90±1.10 173.5 0.0001 
p value 0.103 0.001  
Zb -1.63 -3.32  
dc 0.065  

TABLE 2:  Students' pre-test and post-test knowledge scores according to education method (n=59).

aMann-Whitney U test; bWilcoxon sign test; cEffect size; SD: Standard deviation.

Simulation Group (n=30) Standardized patient group (n=29) Statistical analysisa 
X±SD X±SD Z p value 

Beginning procedure 8.45±2.21 8.56±1.14 243 0.71 
Apply medical asepsis 9.51±7.13 9.42±3.75 254 0.54 
Communication with patient 7.36±1.27 8.53±3.71 274 0.01 
Application procedure 34.56±5.31 40.28±5.67 489 0.01 
Ending procedure 12.37±3.14 12.54±1.75 240 0.78 
Total score 72.25±19.63 78.25±12.98 352 0.02 

TABLE 3:  Comparisons of the students’ intravenous drug therapy administration skill scores in the simulation and standardized groups 
(n=59).

aMann-Whitney U test; SD: Standard deviation.
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Simulation group (30) Standard patient group (29) Statisticaly analysis 
IV catheter drug administration n % n %  2 p* 
1. Physician request-medication card control Not observed 3 10.0 5 17.2 * 0.301 

Observed 27 90.0 24 82.8  
2. Factors affecting drug administration Not observed 10 33.3 9 31.0 0.117 0.943 

Observed 20 66.6 20 69.0  
3. Hand washing Not observed 8 26.6 5 17.2 * 0.604 

Observed 22 73.3 24 82.8  
4. Material preparation Not observed 14 46.6 10 34.5 2.568 0.277 

Observed 16 53.3 19 65.5  
5. Drug interaction control Not observed 18 60.0 17 58.6 0.54 0.763 

Observed 12 40.0 12 41.4  
6. 8 rights Not observed 15 50.0 14 48.3 0 1 

Observed 15 50.0 15 51.7  
7. Patient ID check Not observed 1 3.3 4 13.8 * 0.216 

Observed 29 96.6 25 86.2  
8. Giving information Not observed 4 13.3 9 31.0 * 0.063 

Observed 26 86.6 20 69.0  
9. Privacy Not observed 10 33.3 9 31.0 1.719 0.423 

Observed 20 66.6 20 69.0  
10. Bed level Not observed 10 33.3 9 31.0 0.117 0.943 

Observed 20 66.6 20 69.0  
11. Bed borders Not observed 5 16.6 7 24.1 * 0.724 

Observed 25 83.3 22 75.9  
12. Wearing gloves Not observed 6 20.0 4 13.8 * 0.5 

Observed 24 80.0 25 86.2  
13. Using treatment tarp Not observed 6 20.0 3 10.3 * 0.349 

Observed 24 80.0 26 89.7  
14. Opening the Iv catheter cap Not observed 7 23.3 4 13.8 * 0.002 

Observed 23 76.6 25 86.2  
15. Three-way tap control Not observed 6 20.0 6 20.7 6.271 0.043 

Observed 24 80.0 23 79.3  
16. Attaching the cap to the syringe needle Not observed 12 40.0 9 31.0 5.204 0.074 

Observed 18 60.0 20 69.0  
17. Three-way faucet connection direction Not observed 9 30.0 10 34.5 3.976 0.137 

Observed 21 70.0 19 65.5  
18. Iv catheter aspiration Not observed 6 20.0 7 24.1 * 0.842 

Observed 24 80.0 22 75.9  
19. Applying wash solution Not observed 11 36.6 11 37.9 3.444 0.179 

Observed 19 63.3 18 62.1  
20. Closing the three-way faucet Not observed 7 23.3 7 24.1 * 0.001 

Observed 23 76.6 22 75.9  
21. Attaching the Iv drug injector to the catheter Not observed 8 15.0 8 27.6 10.221 0.006 

Observed 22 85.0 21 72.4  
22. Injecting the drug Not observed 9 25.0 5 17.2 * 0.002 

Observed 21 75.0 24 82.8  
23. Drug reaction monitoring Not observed 14 40.0 10 34.5 5.438 0.066 

Observed 16 60.0 19 65.5  
24. Removing the injector Not observed 5 10.0 5 17.2 * 0.013 

Observed 25 90.0 24 82.8  
25. Using washing solution Not observed 10 20.0 7 24.1 13.222 0.001 

Observed 20 80.0 22 75.9  
26. Closing the catheter cap Not observed 9 15.0 6 20.7 17.435 0.0001 

Observed 21 85.0 23 79.3  
27. Cutting-drilling tool separation Not observed 11 25.0 12 41.4 5.439 0.066 

Observed 19 75.0 17 58.6  
28. Removing the glove Not observed 8 26.6 12 41.4 2.64 0.267 

Observed 22 73.3 17 58.6  
29. Patient position Not observed 13 43.3 13 44.8 0.002 0.999 

Observed 17 56.6 16 55.2  
30. Removing bed borders Not observed 7 23.3 9 31.0 0.572 0.751 

Observed 23 76.6 20 69.0  
31. Gathering materials Not observed 8 26.6 8 27.6 10.221 0.006 

Observed 22 73.3 21 72.4  
32. Providing hand hygiene Not observed 16 53.3 14 48.3 1.021 0.6 

Observed 14 46.6 15 51.7  
33. Registration in the nurse observation form Not observed 6 20.0 7 24.1 * 0.38 

Observed 24 80.0 22 75.9  
Total 30 100.0 29 100.0  

TABLE 4:  Comparison of Iv drug therapy administration skill status according to the education.

*: Since the values   in the 4-cell tables are low, the tables are left blank. Iv: Intravenous.



evaluated nursing students’ knowledge about elder 
abuse, and standardised patient simulation signifi-
cantly increased their knowledge scores.28 In a com-
parative study that examined the effect of high-reality 
and virtual simulation experiences on nurses’ knowl-
edge of coronavirus disease-2019 patients, it was 
found that nurses who applied virtual simulation 
gained more information.29 Contrary to our findings, 
in a randomised controlled intervention study by Jør-
gensen et al. in which simulation was used as an ed-
ucational tool in acute nursing care, nursing students 
took traditional classroom courses combined with 
simulation-based courses in the hospital.30 According 
to the results of this study, no significant differences 
were found between groups in terms of basic knowl-
edge. 

The findings of this study showed that standard 
patient use was effective in increasing IV drug treat-
ment application skills among undergraduate nursing 
students and in increasing their scores on communi-
cation with the patient and application procedure 
items, which were sub-dimensions (Table 3). Vari-
ous factors contributed to this effect. The first is the 
realistic characteristics of a standardised patient. Sec-
ond, the fact that the students performed one-to-one 
simulations at all stages of drug administration may 
have affected the significance of the findings. An-
other significant contribution of this study is the 
favourable impression of the information session. 
The debriefing session is an integral part of the sim-
ulations and provides feedback on students’ skills to 
enable them to correct their mistakes before pro-
ceeding with a real patient.10 In this way, the partici-
pant could be more successful in the clinical setting 
by learning each step of the simulation practice.2 In 
their study evaluating the effectiveness of simulation 
training with nurses, Van den Bos-Boon et al. stated 
that the effect size on both resuscitation and team-
work skills was high after the intervention.25 In a 
study examining the effects of simulation-based 
learning on first-year nursing students’ performance 
and clinical assessment skills of IV therapy, the use 
of hybrid simulation was more effective than the use 
of low-fidelity simulation in improving students’ IV 
therapy practice performance and clinical evaluation 
level.1 Kim et al. used standardised patients in infec-

tion control education for nursing students. Infection 
control skills in the simulation using the standard pa-
tient group were significantly higher than those in the 
peer role-playing group.31 In a systematic review 
using standardised patients in nursing education, it 
was determined that standardised patients were a 
learning method that contributed to the acquisition of 
motor skills.32 In the study of Ross et al., investigators 
assessed nursing students’ communication skills and 
they found statistically significant high scores for as-
sessment skills after standardised patient simulation.28 
Basak et al. used standardised patient application to 
enhance the hygiene care skills of first-year nursing 
students and found that it was an effective teaching 
method in enhancing the skill scores of nursing stu-
dents.18 Contrary to our study findings, in the study 
by Tuzer et al., the use of standardised patients and 
high-fidelity simulators in the education of thorax, 
lung and cardiac inspection skills was not signifi-
cantly different considering the skill scores between 
the groups.10 In a study evaluating the efficiency of 
simulation in IV catheter skills training for nursing 
students, no difference was found between the per-
formance scores of the scenario-based hybrid simu-
lation and traditional groups.22 

When the sub-dimensions of the skill scores 
were compared, there was a statistically significant 
difference between the groups for the domains of 
communication with the patient and application pro-
cedure (Table 3). In the nursing curriculum, psy-
chomotor skills and communication skills are taught 
as separate subjects. However, these skills are insep-
arable from those used in the clinical practice. There-
fore, simulations should be conducted to integrate 
these skills. The primary aim of nursing education is 
to prepare students for real-world clinical environ-
ments. Simulations using a standardised patient offer 
a realistic learning opportunity.18 Based on the liter-
ature review, experiences in communicating with 
standardised patients and following the standardised 
patient’s condition further improved students’ ad-
justment to the clinical setting and patient interven-
tion more than high-fidelity simulation practice 
alone.33 The effect of simulation on six Rs of drug ad-
ministration was investigated by conducting pre-test 
and post-test studies on the experimental and control 
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groups with 85 nursing students. Simulation practices 
were found to be a useful strategy for preparing 
nurses for safe drug administration.15  

In this study, significant differences were found 
in the steps including the stages of IV drug therapy 
administration in the evaluation of student’s skill sta-
tus of IV drug therapy administration according to the 
education method (Table 4). These findings show that 
both high fidelity simulation and standardized patient 
applications improve drug administration steps. How-
ever, in this study, no significant difference was found 
in the items such as “factors affecting drug adminis-
tration, drug interaction control, 8 correct principles, 
patient identity control, information, drug reaction ob-
servation and registration in the nurse observation 
form”, which are the items that will enable the evalu-
ation of a drug administration and whether it is the 
right drug for the patient. Methods for the preparation 
and administration of medicines are based on certain 
principles. The nurse performs the drug therapy ad-
ministration according to the “eight correct princi-
ples”. These principles are the right drug, the right 
patient, the right dose, the right route of administra-
tion, the right time, the right drug form, the right 
record, and the right effect.6 Contrary to our study 
findings, It was investigated the effect of simulation 
on six Rs of drug administration and they conducted 
pre-test and post-test studies on the experimental and 
control groups among 85 nursing students. It was re-
ported that simulation practice was a useful strategy 
in preparing nurses for safe drug administration.15  

The aim of nursing education is to prepare stu-
dents for the real clinical environment. Simulations 
using both high-fidelity simulations and standardised 
patients provide a realistic learning environment. The 
realistic characteristic of the simulation practice al-
lows students to experience the clinical environment 
positively.18 In this study, the use of standardised pa-
tients was an effective teaching method for nursing 
students to learn the management of IV drug therapy 
administration and transfer this skill to clinical set-
tings; however, its disadvantages should also be con-
sidered. For example, nurse educators face another 
challenge regarding student engagement while trying 
to provide a satisfactory educational experience.11 
However, the biggest difficulties with simulation are 

related to the arrangement, implementation of stan-
dardised patients, training, availability, recruitment 
of professional standardised patients and costs of 
using one-to-one simulation techniques.11,16 Since stu-
dents gain knowledge and skills through concepts, 
questioning and receiving feedback, it is essential to 
have content experts’ specific to that area available 
during simulation briefings.11 This study is notewor-
thy in that our results support the limited literature on 
the IV drug therapy administration capabilities using 
high-fidelity simulations and standardised patients. 
However, owing to several limitations, the results of 
the current study should be interpreted with attention. 

LIMITATIONS  
The results are limited to a single institution, and it is 
difficult to generalise our results to the general popu-
lation. The small quantity of students in the lesson re-
stricted the number of students in each group. Another 
limitation was that the skills learned through both sim-
ulations were not evaluated in clinical practice. 

 CONCLUSION  
The results of this study showed that the use of stan-
dardised patients was more effective in increasing 
students’ knowledge and skills in IV drug therapy ad-
ministration than high-fidelity simulation situations. 
In the IV drug therapy administration training, nurs-
ing instructors can use standardised patients to enable 
students to gain knowledge and competence. Profes-
sional training with standardised patients is recom-
mended to further increase their realism and 
usefulness in education. More studies with larger 
sample sizes are needed to evaluate the impact of 
simulation strategies on students’ performance in 
clinical settings. 

Source of Finance 
During this study, no financial or spiritual support was received 
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may 
negatively affect the evaluation process of this study. 

Conflict of Interest 
No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or mem-

Gözde ÖZARAS ÖZ et al. Turkiye Klinikleri J Nurs Sci. 2024;16(3):731-42

740



bers of the potential conflicts of interest, counseling, expertise, 
working conditions, share holding and similar situations in any 
firm. 

Authorship Contributions 
Idea/Concept: Gözde Özaras Öz; Design: Gözde Özaras Öz; 
Control/Supervision: Gözde Özaras Öz, Müjgan Onarıcı; Data 

Collection and/or Processing: Gözde Özaras Öz, Müjgan 
Onarıcı; Analysis and/or Interpretation: Gözde Özaras Öz, 
Müjgan Onarıcı; Literature Review: Gözde Özaras Öz; Writ-
ing the Article: Gözde Özaras Öz; Critical Review: Gözde 
Özaras Öz, Müjgan Onarıcı; References and Fundings: Gözde 
Özaras Öz, Müjgan Onarıcı; Materials: Gözde Özaras Öz, Müj-
gan Onarıcı.

Gözde ÖZARAS ÖZ et al. Turkiye Klinikleri J Nurs Sci. 2024;16(3):731-42

741

Uzelli Yilmaz D, Sari D. Examining the effect of simulation-based learning 1.
on intravenous therapy administration’ knowledge, performance, and clini-
cal assessment skills of first-year nursing students. Nurse Educ Today. 
2021;102:104924. [Crossref]  [PubMed]  
Avraham R, Shor v, Kimhi E. The influence of simulated medication admi-2.
nistration learning on the clinical performance of nursing students: a com-
parative quasi-experimental study. Nurse Educ Today. 2021;103:104947. 
[Crossref]  [PubMed]  
De Baetselier E, Dilles T, Feyen H, Haegdorens F, Mortelmans L, van Rom-3.
paey B. Nurses’ responsibilities and tasks in pharmaceutical care: a sco-
ping review. Nurs Open. 2022;9(6):2562-71. [Crossref]  [PubMed]  [PMC]  
Mula CT, Solomon v, Muula AS. The examination of nurses’ adherence to 4.
the ‘five rights’ of antibiotic administration and factors influencing their prac-
tices: a mixed methods case study at a tertiary hospital, Malawi. Malawi 
Med J. 2019;31(2):126-32. [Crossref]  [PubMed]  [PMC]  
Edwards S, Axe S. The 10 ‘R’s of safe multidisciplinary drug administration. 5.
Nurse Prescribing. 2015;13(8):398-406. [Crossref]  
Zaybak A, Taşkıran N, Telli S, Ergin EY, Şahin M. Hemşirelik öğrencilerinin 6.
ilaç uygulamalarına ilişkin bilgilerini yeterli bulma durumları [The opinions of 
nursing students regarding sufficiency of their drug administration know-
ledge]. Journal of Education and Research in Nursing. 2017;14(1):6-13. 
[Link]  
Tu HN, Shan TH, Wu YC, Shen PH, Wu TY, Lin WL, et al. Reducing Medi-7.
cation Errors by Adopting Automatic Dispensing Cabinets in Critical Care 
Units. J Med Syst. 2023;47(1):52. [Crossref]  [PubMed]  [PMC]  
Sakallı D, Canbolat Ö. A threat to patient safety: Medication errors, repor-8.
ting of medication errors and the concerns with regard to nurses. 
2023;5(2):93-100. [Crossref]  
Uslu Y, Ünver v, Kocatepe v, Karabacak Ü. Example of a simulation design 9.
in nursing education: safe chemotherapy administration. Florence Nightin-
gale Hemsire Derg. 2019;27(3):304-13. [PubMed]  [PMC]  
Tuzer H, Dinc L, Elcin M. The effects of using high-fidelity simulators and 10.
standardized patients on the thorax, lung, and cardiac examination skills of 
undergraduate nursing students. Nurse Educ Today. 2016;45:120-5. [Cros-
sref] [PubMed]  
Alkhalaf AA, Wazqar DY. The effect of high-fidelity simulation technology on 11.
the competency of nursing students in managing chemotherapy extravasa-
tion in patients with cancer. J Prof Nurs. 2022;42:1-7. [Crossref]  [PubMed]  
Koukourikos K, Tsaloglidou A, Kourkouta L, Papathanasiou Iv, Iliadis C, 12.
Fratzana A, et al. Simulation in clinical nursing education. Acta Inform Med. 
2021;29(1):15-20. [Crossref]  [PubMed]  [PMC]  
INACSL Standards Committee. INACSL standards of best practice: Simu-13.
lation SM simulation glossary. Clinical Simulation in Nursing. 2016;12:39-47. 
[Crossref]  

Lioce L, Lopreiato J, Downing D, Chang TP, Robertson JM, Anderson M, et 14.
al. Agency for Healthcare Research and Quality. Healthcare Simulation Dic-
tionary. 2nd ed. Rockville, MD: Agency for Healthcare Research and Quality; 
2020. [Link]  
Jarvill M, Jenkins S, Akman O, Astroth KS, Pohl C, Jacobs PJ. Effect of si-15.
mulation on nursing students’ medication administration competence. Cli-
nical Simulation Nursing. 2018;14:3-7. [Crossref]  
Choi YJ, Won MR, Yoo SY. Standardized patient experiences study on cli-16.
nical performance evaluation of nursing college students’ ability: a qualita-
tive study. Nurse Educ Today. 2022;118:105437. [Crossref]  [PubMed]  
Ruyak S, Wright M, Levi A. Simulation to meet curricular needs in ethics. Cli-17.
nical Simulation Nursing. 2017;13(3):121-6. [Crossref]  
Basak T, Aciksoz S, Ünver v, Aslan O. Using standardized patients to im-18.
prove the hygiene care skills of first-year nursing students: a randomized 
controlled trial. Collegian. 2019;26(1):49-54. [Crossref]  
Cohen J. Statistical power analysis. Current Directions in Psychological Sci-19.
ence. 1992;1(3):98-101. [Crossref]  
Hassanein SMA, Tantawi HR, Sadek BN, Hendy A, Awad HA. Impact of 20.
structured simulation-based and on-job training program on nurses’ com-
petency in pediatric peripheral intravenous cannulation: children’s hospital 
experience. Nurse Educ Today. 2021;98:104776. [Crossref]  [PubMed]  
Indarwati F, Munday J, Keogh S. Nurse knowledge and confidence on pe-21.
ripheral intravenous catheter insertion and maintenance in pediatric pati-
ents: a multicentre cross-sectional study. J Pediatr Nurs. 2022;62:10-6. 
[Crossref]  [PubMed]  
Takmak Ş, Fidan Ö, Arslan S, Kurban N. Hemşirelik öğrencilerine verilen 22.
intravenöz kateter beceri eğitiminde hibrit simülasyonun etkisi: pilot çalışma 
[The effect of hybrid simulation on intravenous catheter skill training given 
to nursing students: pilot study]. Journal of Izmir Katip Celebi University Fa-
culty of Health Sciences. 2021;6(1):133-41. [Link]  
Lynn P. Intravenous infusion. 3rd ed. Taylor’s Clinical Nursing Skills. Phila-23.
delphia: Wolters Kluwer Health|Lippincott Williams & Wilkins; 2011. p.143-
5. 
Kiernan LC, Olsen DM. Improving clinical competency using simulation tech-24.
nology. Nursing. 2020;50(7):14-9. [Crossref]  [PubMed]  [PMC]  
van den Bos-Boon A, Hekman S, Houmes RJ, vloet L, Gischler S, van der 25.
Starre C, et al. Effectiveness of simulation training and assessment of PICU 
nurses’ resuscitation skills: a mixed methods study from the Netherlands. J 
Pediatr Nurs. 2021;59:e52-e60. [Crossref]  [PubMed]  
Preston P, Leone-Sheehan D, Keys B. Nursing student perceptions of phar-26.
macology education and safe medication administration: a qualitative rese-
arch study. Nurse Educ Today. 2019;74:76-81. [Crossref]  [PubMed]  
Basak T, Cerit B. Comparing two teaching methods on nursing students’ et-27.
hical decision-making level. Clin Simul Nurs. 2019;29:15-23. [Crossref]  

 REFERENCES

https://doi.org/10.1016/j.nedt.2021.104924
https://www.ncbi.nlm.nih.gov/pubmed/33930858
https://doi.org/10.1016/j.nedt.2021.104947
https://www.ncbi.nlm.nih.gov/pubmed/33992957
https://doi.org/10.1002/nop2.984
https://www.ncbi.nlm.nih.gov/pubmed/34268910
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9584497
https://doi.org/10.4314/mmj.v31i2.4
https://www.ncbi.nlm.nih.gov/pubmed/31452845
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6698626
https://doi.org/10.12968/npre.2015.13.8.398
https://search.trdizin.gov.tr/tr/yayin/detay/246388/
https://doi.org/10.1007/s10916-023-01953-0
https://www.ncbi.nlm.nih.gov/pubmed/37103718
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10136387
https://doi.org/10.59124/guhes.1287029
https://www.ncbi.nlm.nih.gov/pubmed/34267983
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8127577
https://doi.org/10.1016/j.nedt.2016.07.002
https://doi.org/10.1016/j.nedt.2016.07.002
https://www.ncbi.nlm.nih.gov/pubmed/27449150
https://doi.org/10.1016/j.profnurs.2022.05.010
https://www.ncbi.nlm.nih.gov/pubmed/36150846
https://doi.org/10.5455/aim.2021.29.15-20
https://www.ncbi.nlm.nih.gov/pubmed/34012208
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8116070
https://doi.org/10.1016/j.ecns.2016.09.012
https://www.ahrq.gov/sites/default/files/wysiwyg/patient-safety/resources/simulation/sim-dictionary-2nd.pdf
https://doi.org/10.1016/j.ecns.2017.08.001
https://doi.org/10.1016/j.nedt.2022.105437
https://www.ncbi.nlm.nih.gov/pubmed/36027703
https://doi.org/10.1016/j.ecns.2016.11.006
https://doi.org/10.1016/j.colegn.2018.03.005
https://doi.org/10.1111/1467-8721.ep10768783
https://doi.org/10.1016/j.nedt.2021.104776
https://www.ncbi.nlm.nih.gov/pubmed/33497991
https://doi.org/10.1016/j.pedn.2021.11.007
https://www.ncbi.nlm.nih.gov/pubmed/34798582
https://dergipark.org.tr/en/download/article-file/1235503
https://doi.org/10.1097/01.NURSE.0000668448.43535.4f
https://www.ncbi.nlm.nih.gov/pubmed/32472824
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8130000
https://doi.org/10.1016/j.pedn.2021.01.029
https://www.ncbi.nlm.nih.gov/pubmed/33622639
https://doi.org/10.1016/j.nedt.2018.12.006
https://www.ncbi.nlm.nih.gov/pubmed/30594903
https://doi.org/10.1016/j.ecns.2019.02.003


Gözde ÖZARAS ÖZ et al. Turkiye Klinikleri J Nurs Sci. 2024;16(3):731-42

742

Ross MET, Bryan JL, Thomas KL, Asghar-Ali AA, Pickens SL. Elder abuse 28.
education using standardized patient simulation in an undergraduate nursing 
program. J Nurs Educ. 2020;59(6):331-5. [Crossref]  [PubMed]  

Guerrero JG, Tungpalan-Castro GM, Al Fergani B, Gomma NH, Hafiz AH, 29.
Pingue-Raguini M. Impact of high-fidelity and virtual simulation experien-
ces on nurses’ acquired knowledge and skills for triaging suspected COvID-
19 patients. Computers & Education: X Reality. 2022:100002. [Crossref] 
[PMC]  
Jørgensen BE, Larsen M, Gram B. Simulation as an educational tool in 30.
acute nursing care: a controlled intervention study. Nurse Education in Prac-

tice. 2018;32:28-33. [Crossref]  [PubMed]  
Kim E, Kim SS, Kim S. Effects of infection control education for nursing stu-31.
dents using standardized patients vs. peer role-play. Int J Environ Res Pub-
lic Health. 2020;18(1):107. [Crossref]  [PubMed]  [PMC]  
Karadağ M, Yıldırım Şişman N, Çalışkan N. Use of standardized patient in 32.
nursing education: a systematic review. Journal of Surgical Operating Room 
Sterilization Infection Control Nursing. 2020;1(2):12-37. [Link]  
Jinkyoung MA, Youngjin L, Jiwon K. Standardized patient simulation for 33.
more effective undergraduate nursing education: a systematic review and 
meta-analysis. Clinical Simulation in Nursing. 2023;74:19-37. [Crossref] 

https://doi.org/10.3928/01484834-20200520-06
https://www.ncbi.nlm.nih.gov/pubmed/32497235
https://doi.org/10.1016/j.cexr.2022.100002
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9679401
https://doi.org/10.1016/j.nepr.2018.07.001
https://www.ncbi.nlm.nih.gov/pubmed/30015304
https://doi.org/10.3390/ijerph18010107
https://www.ncbi.nlm.nih.gov/pubmed/33375222
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7794753
https://dergipark.org.tr/tr/download/article-file/1256903
https://doi.org/10.1016/j.ecns.2022.10.002

