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Abstract 

Background: Blood pressure (BP) measurement, which is frequently used in clinical practice and is known to 

have a significant place in determining the patient’s clinical picture, is performed by nurses.  

Objectives: This study aimed to examine the effect of providing arterial BP instruction via simulation on the 

nursing students’ psychomotor skill levels. 

Methods: The quasi-experimental study was conducted with a single-group pretest-posttest design between 

September and December 2019 at the Faculty of Nursing of a university to examine the effect of teaching with a 

simulator on students’ psychomotor skill levels, self-esteem and satisfaction. After signing the informed consent 

form, students who agreed to participate in the study were asked to fill in the Individual Information Form and 

Arterial BP Academic Achievement Test. The Arterial BP Academic Achievement Test (pretest) and Arterial BP 

Measurement Skill Performance Test (pretest) were administered to students after traditional BP training. After the 

initial demonstration, students were allowed to repeat this procedure on the virtual simulator for 21 days. After 21 

days, students were evaluated using the Arterial BP Academic Achievement Test (posttest), Arterial BP 

Measurement Skill Performance Test (posttest) and Student Satisfaction and Self-Confidence in Learning Scale. 

Results: No statistically significant difference was found between the pretest and posttest scores of the Arterial BP 

Measurement Achievement Test (p > 0.005); however, the mean posttest score of the Arterial BP Measurement 

Skill Performance Test was found to be statistically significantly higher than the mean pretest score (p < 0.001). A 

significant difference was found in students’ self-confidence and satisfaction mean score regarding using 

simulators (Z = −0.720, p = 0.472). 

Conclusion: Simulation-based arterial blood pressure training is recommended for nursing students to gain 

psychomotor skills in preclinical blood pressure teaching for the first time. [Ethiop. J. Health Dev. 2022; 

36(4):000-000] 
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Introduction 

Blood pressure (BP) measurement, which is performed 

by auscultating the brachial artery using a 

sphygmomanometer and stethoscope, is the most 

common measurement method used in daily clinical 

practice (1). BP measurement is an accepted technique 

in the nursing profession for assessing patients’ general 

health. Combined with history taking and examination, 

BP measurements determine the accuracy of diagnosis, 

referral to treatment and management of the nursing 

process (2,3). 

 

BP measurement, which is one of the basic functions of 

nurses that is frequently utilized in clinical practice, 

affects several treatment decisions and hence plays a 

role in accurately assessing the health of society. In 

fact, it is reported that faulty readings in BP 

measurement negatively affect the safety and quality of 

patient care (4). For these reasons, BP measurement is 

a vital skill that should definitely be included in the 

nursing training curriculum and accurately learned (5). 

 

Teaching blood pressure measurement involves both 

psychomotor skills and theoretical knowledge. It is 

difficult for nursing students to master blood pressure 

with auscultation. BP measurement training includes 

both psychomotor skills such as checking and 

preparation of materials, giving the correct position to 

the patient, detecting the brachial artery by palpation, 

correct placement of the stethoscope, correct use of the 

manometer, correct hearing of Korotkov sounds, 

correct evaluation of the operation performed and 

recording the operation on the patient observation form 

and theoretical knowledge (1,2,3). It is difficult for 

nursing students to control BP with auscultation alone. 

Different teaching methods are needed to develop these 

psychomotor skills in addition to information about BP 

measurement (2,3). Studies show that an unsatisfactory 

laboratory environment and the lack of teaching staff 

per student negatively affect nursing students’ 

experiences and skill development as regards BP 

measurement (6,7). 

 

Simulation is a method of learning that explains or 

imitates clinical situations in real life (8), and 

simulation training provides students with a risk-free 

environment wherein they integrate theory and practice 

without fear of harming the individual (9). In such an 

environment, the effects of education are maximised as 

students learn through experiences wherein they use 

their knowledge and skills and learn from their 

mistakes in their actions (10,11). Low-, medium- and 

high-reality simulators are used in the simulation and 

as a standardised patients (10,12,13). It is necessary to 
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use all levels of simulation in nursing education to 

ensure a more effective training process and solve the 

difficulties experienced while applying theoretical 

knowledge in nursing, wherein the number of students 

is on the rise. Student participation in patient care 

through experiencing clinical skills in virtual, 

simulation, and simulated/standardised patient 

laboratories positively contributes to learning by 

helping them overcome the reality shock they 

experience when they first go to the hospital (12). A 

study that systematically investigated the research on 

simulation determined that the simulation-based 

learning method increased nursing students’ self-

confidence levels and knowledge-skill development. 

Furthermore, the study emphasised that this method 

improved the students’ critical thinking and clinical 

decision-making skill levels (14). 

In their study, Gürol, Akpınar and Apay (2016) found 

that simulation training on parenteral drug applications 

and arterial BP measurement procedures significantly 

increased the students’ skill levels (15). In addition, 

other studies reported that simulators developed basic 

nursing psychomotor skills and effectively improved 

students’ self-confidence and self-efficacy levels and 

reducing anxiety levels during applications (4,16,17). 

 

Since simulation in nursing education increases self-

confidence and clinical decision-making skills by 

providing learning opportunities based on student 

experience, this interactive method is increasingly used 

during clinical training in Turkey (18). Basic problems 

in BP measurement include anxiety about making an 

inaccurate measurement, fear of harming the patient, 

inability to repeat on patients, inability to learn due to 

inadequate supervision and lack of self-confidence in 

students (15). 

 

This quasi-experimental single-group pretest-posttest 

design study aimed to compare the effectiveness of 

teaching BP measurement with a simulator and 

traditional methods regarding skills acquisition. 

Teaching BP measurement using a simulator allows 

students to practice as much as they need in their free 

study time. It is believed that conducting studies on this 

subject will positively contribute to nursing education 

by increasing the nursing students’ knowledge and 

abilities about measuring BP, improving their 

confidence and increasing the quality of the education 

programme and graduates. 

 

The Purpose of the Research 

This quasi-experimental single-group pretest-posttest 

design study aimed to investigate the effectiveness of 

using a simulator during a teaching arterial BP 

measurement skills on nursing students’ psychomotor 

skill levels. 

 

Research hypotheses 

H1: Teaching using a ‘simulator’ to provide arterial BP 

measurement skill increases the nursing students’ 

arterial BP measurement skill performance scores. 

H2: Teaching using a ‘simulator’ to provide arterial BP 

measurement skill increases the nursing students’ 

arterial BP measurement academic achievement 

knowledge level. 

H3: Teaching using a ‘simulator’ to provide arterial BP 

measurement skill increases the nursing students’ self-

confidence during arterial BP measurement. 

H4: Teaching using a ‘simulator’ to provide arterial BP 

measurement skill increases the nursing students’ 

satisfaction level from the instruction. 

H5: Teaching using a ‘simulator’ to provide arterial BP 

measurement skill makes it easier for the nursing 

students to hear Korotkoff phase sounds. 

 

Method 

Study design 
The quasi-experimental (single-group pretest-posttest 

design) study was conducted in the skills and 

simulation laboratory of a Nursing Faculty of a 

university between September and December 2019 to 

examine the effects of teaching BP measurement via 

virtual simulation on the students’ psychomotor skill 

levels during BP measurement. The reporting of this 

study followed the TREND checklist. 

 

Setting and participants 

The study universe was composed of second-year 

nursing students (n = 304) who attended the Faculty of 

Nursing at a university in Turkey and took the course 

module for basic nursing skills between September and 

December 2019. From this universe, the students (n = 

238) who had not previously received arterial BP 

measurement skills training, did not have clinical 

experience, and agreed to participate in the study were 

included in the sample. According to the result of the 

GPower analysis result, thestudy’s power was found to 

be 99% at an alpha value of 0.05. 

 

Study procedure 

The preparation phase: All second-year nursing 

students were provided by the researcher with a 90-

minute theoretical lesson in the course module on the 

application of arterial BP measurement during the fall 

semester of the 2019 academic year. Students who 

accepted to participate in the study were asked to fill in 

the Individual Information Form and Arterial BP 

Academic Achievement Test after signing the informed 

consent form. 

 

The implementation phase: All students were shown 

how to measure the arterial BP on a low-fidelity arm 

model using the traditional method, The students were 

asked to repeat the procedure.  

 

In the traditional method, before the application, all 

students participating in the research were given a 90-

minute theoretical lecture by the researcher about the 

blood pressure measurement application at the same 

time. According to the blood pressure measurement 

skill application directive, the measurement process 

was first shown by the instructor on the arm model of 

blood pressure measurement, and then the students 

were made to practice at least once in company with 

the faculty member Then they made the measurement 

on their own arm model. 

 

The students’ questions were then answered, and they 

were provided with the opportunity to practice again. 

Following the traditional method, students were 
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provided with the opportunity to apply the skills of 

arterial BP measurement with the virtual simulator in 

the classroom setting. After the demonstration, students 

were allowed to repeat the application on the virtual 

simulator for 21 days. Because it is necessary to 

evaluate a learned skill after at least 21 days (22,25). In 

this process, frequency of 3 times students was allowed 

to do experiments using a simulator. 

 

Gaumard brand virtual simulator S222.989 BP arm 

model was used as the training simulator for the BP 

measurement skill. The model had the following 

features: has a programmable palpable radial pulse 

when the cuff pressure is lower than selected systolic 

BP, Korotkoff is audible between systolic and diastolic 

pressures from K1 to K4 (K5 is silent), Korotkoff 

sounds are automatically muted when the auscultation 

gap is selected, Korotkoff sounds are automatically 

adjusted based on the selected heart rate and cuff 

lowering air, contains Korotkoff conventional 

stethoscope sounds in the antecubital region and 

includes a reality system with programmable BP 

auscultation method and CE certificate. 

 

The evaluation phase: Twenty-one days after the 

implementation, students participating in the study 

were evaluated with the help of the Arterial BP 

Academic Achievement Test (posttest), Arterial BP 

Measurement Skill Performance Test (posttest) and 

Student Satisfaction and Self-Confidence in Learning 

Scale (Fig.1). 

 

SECOND-YEAR NURSING STUDENTS (N = 304) 

 

Arterial Blood Pressure Measurement Theoretical Training 

 

 Students who Agreed to Participate in the Study 

(n = 238) 

 

   

IMPLEMENTATION PHASE 

 

Informed Consent Form 

Individual Information Form 

Arterial Blood Pressure Academic Achievement Test 

 

Practicing with the Low-Fidelity Arm Model 

Arterial Blood Pressure Measurement Skill Performance Test 

 

 

Blood Pressure Measurement with the Virtual Simulator 

 

Free Practice Period 

(Students were allowed to practice as much as they wanted and whenever they wanted) 

 

EVALUATION PHASE: Twenty-One Days Later 

 

Arterial Blood Pressure Academic Achievement Test (posttest), 

Arterial Blood Pressure Measurement Skill Performance Test (posttest) 

Student Satisfaction and Self-Confidence in Learning Scale 

 

Figure 1. Consort chart 

 

Data collection 

The Individual Information Form used in data 

collection was prepared by the researchers It included 

four items in determining the socio-demographic 

characteristics of participating students, such as age, 

gender, the status of considering oneself suitable for 

the nursing profession and the status of having chosen 

the nursing profession willingly. 

 

Arterial BP Academic Achievement Test: Dikmen and 

Filiz (2017) developed the 20-item test to determine 

students’ knowledge level regarding BP measurement 
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(19). The lowest score that can be obtained from the 

test is zero, and the highest score is 100. Dikmen and 

Filiz (2017) performed the validity and reliability of 

the test; the form consists of 26 steps of BP 

measurement. The total Cronbach’s alpha coefficient of 

the scale is 0.76. (19). 

 

Arterial BP Measurement Skill Performance test: In 

this study, the Arterial BP Measurement Skill 

Performance Test was used to evaluate the students’ 

BP measurement skills. During the assessment, the 

students were given scores suitable for each step. The 

highest score obtained from the form is 100, and the 

lowest score is zero. Higher scores point to a higher BP 

measurement skill level of a student. The status of 

students to hear Korotkoff sounds, BP value set in the 

BP virtual simulator and Korotkoff sound heard by the 

students were recorded in the skill performance form. 

 

Student Satisfaction and Self-Confidence Scale: Ünver 

et al (2017), performed the validity and reliability of 

the in Learning Scale published by the National 

Nursing Association (20). The scale consists of 13 

items in two sections: Satisfaction with Current 

Learning and Self-Confidence in Learning. There are 

five items in the Satisfaction with Current Learning 

section and eight in the Self-Confidence in the 

Learning section. The items in the five-point Likert-

type scale are rated on a scale ranging from strongly 

disagree and strongly agree (20). 

 

Ethical considerations 

The Faculty’s Ethics Committee approved the research 

(Approval No. 99166796-050.06.04-). The study 

conformed to the principles stated in the Declaration of 

Helsinki. Written permissions were obtained from the 

institutions where the study was conducted, and written 

and verbal consents were obtained from the students 

included in the study. 

 

Data analysis 

Statistical analysis was performed using IBM SPSS 

22.0 package program in the Windows 10 computer 

program environment. The variables were summarised 

in terms of the following values: unit number (n), 

percentage ( ), mean (x ) and standard deviation (SD). 

Levene’s test was used to control the homogeneity of 

the variances, and Shapiro–Wilk test was used to test 

the normality of the data. T-test was utilized to analyse 

dependent and independent variables in quantitative 

data conforming to the normal distribution. Pearson's 

correlation analysis expressed the relationship between 

scale scores. In all data, α error level p < 0.05 was 

considered statistically significant. 

 

Results 

Participants’ characteristics 

Table 1 presents the socio-demographic data of the 

students included in the study. The participating 

students’ had a mean age of 20.30 + 0.97 (range, 18–

25) years. Of the participants, 89.9%, 69.7% and 

50.44% were female students regarded the nursing 

profession as suitable for them and found to choose the 

nursing profession willingly, respectively (Table 1). 

 

Table 1. Socio-Demographic Characteristics of the Research Group Students (n = 238) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: M, mean; SD, standard deviation 

 

Pre/ posttest score 

The participating students’ mean pretest and posttest 

achievement scores were 62.03 ± 12.33 and 62.81 ± 

10.71, respectively (t = 0.772, p = 0.441). No 

statistically significant difference was observed 

between the pretest and posttest scores of the arterial 

BP measurement achievement test (p > 0.005); 

however, the mean posttest score of the Arterial BP 

Academic Achievement Test was significantly higher 

than the mean pretest score (p < 0.001) (Table 2). 

 

Table 2. Difference Distribution between Students’ Arterial BP Academic Achievement Pretest 
and Posttest Scores 

 

Characteristic  

Research Group 

(n = 238) 

n  % 

Age (M ± SD) 20.30 ± 0.973 

Sex 

Female 

Male 

 

214 (89.9) 

24 (10.1) 

Appropriate for the nursing profession 

Yes 

Partly 

 

166 (69.7) 

63 (26.5) 

Preferred the nursing profession 

Yes 

No 

Partly  

 

120 (50.4) 

31 (13) 

87 (36.6) 

 Research Group 

(n = 238) 

 M SD Statistical Analysis 
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Note: M, mean; SD, standard deviation; t, Independent sample t test 

 

 

Psychomotor skill score 

Psychomotor skill scores of the students included in the 

study were 80.32 ± 11.2 and 86.18 ± 12.21 before and 

after the implementation with the simulator, 

respectively. Consequently, the analysis found that the 

psychomotor skill score for BP measurement increased 

after using the simulator (t = 5.627, p = 0.001) (Table 

3). 

 

Table 3. Distribution of Psychomotor Skill and Self-Confidence Scores 

Note: MR, mean rank; SD, standard deviation; t, Independent sample t test; R, Pearson’s correlation analysis 

Self-confidence and satisfaction score 

The mean score for student satisfaction with the 

method used in the scope of this study was 21.89 + 

2.84, and the mean self-confidence score of students 

was 30.56 + 3.86. Pearson’s correlation test showed a 

significant difference in terms of median students’ self-

confidence and satisfaction scores in using the 

simulator (r
2
 0.776; p<0.001) (Table 3). 

 

Discussion 

Retaining recently acquired information and applying 

new skills is a complex cognitive process (21). In 

nursing education, vocational skills laboratories 

facilitate this cognitive process by combining 

theoretical knowledge and practical skills (22). Among 

basic nursing skills, information about the theoretical 

aspects of BP measurement is significant to perform 

this skill (21) successfully. This study determined that 

the training provided using the simulator did not make 

a difference in the students’ knowledge scores 

regarding BP; however, it was effective in increasing 

the psychomotor skill scores. 

 

The students easily forget what they have learned after 

the theoretical training when it is performed via a 

lecture and direct instruction method; hence, the 

training proves to be a failure in the end (23). 

However, in this study, it was observed that the 

student's knowledge scores on the subject remained the 

same, and no decrease was observed in the knowledge 

scores 21 days after the training was provided using the 

simulator. This finding led us to conclude that the 

simulator training provided positively affected the 

retention time. In addition, it can be argued that a 

significant increase was achieved in psychomotor skill 

scores since the method reinforced the theoretical 

knowledge realistically by emphasising the points that 

need to be focused on during skill training. In the 

literature, Yılmaz and Çınar (2020) found that while 

teaching BP measurement skills to first-year nursing 

students, the use of low-fidelity simulation did not 

make a significant change in the students’ psychomotor 

skills, and no significant difference was noted between 

traditional education and training using the simulator 

(5). In their study, Takmak and Kurban (2019) 

determined no difference between the pretest and 

posttest knowledge scores (4). 

 

Technology advancements have offered better and 

newer methods of teaching nursing practices and 

improving clinical skills (24,25). It is interesting to use 

different methods to teach generation Z students who 

encounter technology early (26,27). This study utilized 

the simulator, one of these technologies, and the 

traditional BP measurement skills training method. The 

study’s results demonstrated that the simulator training 

increased the students’ psychomotor skill scores. The 

studies conducted with the simulator argue that the 

simulator is effective in creating behavioural change 

(17,28). The BP measurement simulator enables 

students to apply skills realistically, such as palpating 

the skin on a realistic arm image model, providing the 

appropriate measurement position and placing the cuff 

accurately. Therefore, it may have contributed more to 

skill acquisition. Moreover, the realistic sounds that 

simulate the Korotkoff sounds during the 

implementation may have provided the best hearing 

and enabled students to perform the procedure more 

carefully while performing the skill. 

 

With respect to the previous studies, the study 

conducted by Abdullah and Mohammed (2017) to 

Pretest score  62.03 12.33 t = −0.772 

p = 0.441 
Posttest score  62.81 10.71 

  Research Group 

(n = 238) 

Statistical 

Analysis 

  MR SD  

Psychomotor skill score 
Pretest 80.32 11.25 t = 5.627 

p < 0.001 

Posttest  86.18 12.21 

 
 

 

MR SD Statistical Analysis 

Self-confidence score  30.56 3.86 R
2
 = 0.776 

p < 0.001 Satisfaction score  21.89 2.84 
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provide nursing students with skills by using the 

simulator and traditional method found that the 

psychomotor skill score of the group that received 

training with the simulator was higher (2). A semi-

experimental study performed by Takmak and Kurban 

(2019) to determine the effect of skill training and 

simulation on the BP knowledge score and hearing 

Korotkoff sounds of first-year nursing students 

reported that skill and practical training using a low-

fidelity simulator did not make a significant difference 

in the students’ mean knowledge test scores (4). 

Studies conducted by Korhan et al. (2018), Ayhan et al. 

(2019), Larue et al. (2015) and Ross (2012) comparing 

simulation and traditional methods found that the 

students who received training using the simulation 

method had higher psychomotor skills than those who 

received training using the traditional method (29–32). 

  

Skill training in nursing education before clinical 

practice increases students’ self-confidence by 

improving their skills (22). This study concluded that 

the training provided with the simulator increased 

student satisfaction and self-confidence about the 

method used. For students to develop self-confidence, 

skills must be learned after theoretical training. The 

fact that training using the simulator helped increase 

the students’ psychomotor skill scores in BP 

measurement and helped them acquire relevant skills 

may have resulted in increased self-confidence. In 

addition, students may have been satisfied with the 

method they used because it was a practical method, 

and they had the opportunity to practice it. A study 

conducted by İsmailoğlu et al (2018) determined that 

the self-confidence level of the group trained using the 

simulator was quantitatively higher. In their study, 

Ayhan et al. (2019) found that the students who 

received training using the simulation method had 

higher self-confidence and satisfaction scores (17,30). 

Terzi et al. (2019) concluded that the high-fidelity 

simulation method had a positive effect on the 

students’ self-confidence and self-efficacy (16). 

 

Limitations 

The effect on practice was not fully evaluated because 

not all study participants had the opportunity to 

perform BP measurements in the clinic. The BP 

measurement skills of the students who made up the 

sampling group cannot be generalised to the whole 

universe. The study’s results will be limited to 

evaluating BP measurement skills on the plastic arm 

model. 

 

Conclusion 

This study concluded that the training provided using 

the simulator did not affect the students’ knowledge 

scores regarding BP measurement; however, it was 

effective in increasing their psychomotor skill scores. 

Hence, the students’ satisfaction and self-confidence 

increased. In line with these results, it is recommended 

to conduct studies with larger groups and other nursing 

skills to better evaluate the effectiveness of the 

simulation in BP measurement. Furthermore, it is 

suggested to conduct further studies in which all of the 

application steps are observed, wherein two different 

observers and precautions evaluate the same student 

are observed for the possibility that experimental and 

control groups can be affected by each other. 
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