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Abstract 

Endotracheal suctioning is a complex clinical skill that nursing students 

must master. This research investigated the impact of computer-assisted 

simulation training on students’ aspiration skills and their overall self-

efficacy levels. A randomized experimental study was conducted with 

70 nursing students enrolled in a public university. Data were collected 

between November 20 and December 20, 2024, through the Student 

Information Form, Aspiration Skill Self-Assessment Form, and General 

Self-Efficacy Scale. Statistical analyses were performed using SPSS 

version 25. Participants had a mean age of 20.47 ± 1.22 years; 68.6% 

(n=48) were female, and 78.6% (n=55) had graduated from Anatolian 

high schools. Of the students, 75.7% (n=53) stated that they had chosen 

the nursing program voluntarily, and the mean fear score related to 

performing nursing interventions was 3.74. Following the training, the 

experimental group achieved significantly higher scores in both 

aspiration skill self-assessment and the general self-efficacy scale 

compared with the control group (p<0.05). Findings indicate that 

computer-assisted simulation is an effective method for developing 

endotracheal aspiration competencies in nursing education. 
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Introduction  

The use of information and educational technologies in nursing education continues to expand [1-3]. 

Nursing education, which encompasses cognitive, affective, and psychomotor domains of learning, 

aims to teach a wide range of skills [4-6].  However, nursing students may experience difficulties 

transferring the skills they learn into practice due to factors such as limited clinical practice areas, 

large student numbers, lack of instructors, patient safety concerns, and ethical and legal restrictions 

[4,5]. 

Among respiratory management skills, endotracheal suctioning is a routine clinical procedure used 

both in home care and medical environments, particularly for children and elderly patients [7-10]. 

Identifying the need for suctioning in intensive care units is among the competencies required of 

nurses [11,12].  While there are specific steps nurses must follow when performing suctioning, some 

of these steps overlap with different skill sets (e.g., donning sterile gloves) [13-15].  Studies have 

shown that both nurses and nursing students often lack sufficient knowledge regarding endotracheal 

suctioning procedures [7,12].  Moreover, students are frequently discouraged from performing 

suctioning in clinical settings [11]. Therefore, this skill often remains limited to practice on 

mannequins in educational settings. Improperly performed endotracheal suctioning can result in 

serious complications such as pain, oxygen desaturation, atelectasis, anxiety, and dyspnea [8,9,13]. 

It is essential that nursing students learn endotracheal suctioning before graduation [16-19].  Due to 

the complexity of this procedure, it must be thoroughly learned to ensure it is performed correctly 

[14].  In particular, it requires communication with the patient, assessment of respiratory status, 

knowledge of intubation and airway management, aseptic procedures, and suctioning techniques all of 

which must be executed in the correct sequence [19-21].  In a study by Hayden et al., simulation-based 

experiences for nursing students were found to be as effective as clinical practice [18].  The literature 

shows that interactive methods such as simulation improve nursing students’ knowledge and skills, 

reduce their anxiety levels, and increase their competence [16,17,20].  Consequently, simulation-based 

skill training continues to be a popular approach in nursing education [21,22]. 

According to Bandura, general self-efficacy is “an individual’s belief in their capacity to organize and 

execute the courses of action required to manage prospective situations” [23]. Competence is one of 

the most critical criteria for healthcare professionals [24-25].  In nursing, a competent individual is 

defined as someone who synthesizes and possesses the knowledge, skills, abilities, and judgment 

required to provide safe and ethical patient care [26].  Determining the self-efficacy beliefs of future 

professionals can therefore provide valuable insights [27]. 

Self-efficacy in nursing students is one of the factors that enhances participation in nursing education 

and improves learning performance [28].  In a study by Kim et al., no significant difference was found 

in the self-efficacy levels of newly graduated nurses in basic nursing practices (such as tracheal 

suctioning, blood transfusion, tracheostomy care, nasogastric care, respiratory monitoring, and 

electrocardiography) after training [27].  However, another study reported high self-efficacy levels in 

nursing students regarding endotracheal suctioning [29].  These findings suggest that alternative 

educational methods may be more effective than traditional approaches. In line with this, the present 

study aims to examine the effect of computer-based simulation training on nursing students' aspiration 

self-efficacy and general self-efficacy beliefs. 
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Materials and Methods 

Aim and design of the study 

This study was conducted to determine the effect of computer-based simulation training on nursing 

students’ aspiration skills and general self-efficacy beliefs. The study employed a randomized 

controlled experimental design (Clinical Trial Number: NCT06800235).  

Research hypotheses 

H1-1: Computer-based simulation training has an effect on the aspiration skill self-efficacy of nursing 

students. 

H1-2: Computer-based simulation training has an effect on the general self-efficacy belief of nursing 

students. 

Study setting 

The research was conducted between November 20 and December 20, 2024, with second-year 

students studying at the Department of Nursing, Faculty of Health Sciences, Tekirdağ Namık Kemal 

University, in the fall semester of 2024-2025. 

Population and sample 

The study population comprised nursing students enrolled during the 2024–2025 academic year at the 

Department of Nursing, Faculty of Health Sciences, Tekirdağ Namık Kemal University. The sample 

was selected from second-year students who fulfilled the inclusion criteria. To determine the 

appropriate sample size, a power analysis was performed using G*Power 3.1 software, based on 

Cohen’s guidelines, with an effect size set at 0.80. Considering a 5% significance level and 95% 

confidence interval, the required sample size was calculated as 70 participants, divided equally into 

two groups of 35 each. 

Inclusion and exclusion criteria 

The study included volunteer second-year nursing students. Students who had poor attendance, had 

transferred from another university, failed the Fundamentals of Nursing course, had prior experience 

with aspiration on real patients, or did not want to participate were excluded. 

Randomization 

Before training, students were randomized into experimental and control groups using a randomization 

table generated via http://stattrek.com/statistics/random-number-generator.aspx. Students were 

assigned using random number tables, and training dates and information were shared with them. 

Double blinding method was used to conduct the study. One researcher conducted the randomization, 

while the other administered the training. The researchers did not know which group the students were 

in, nor did the students know which group they were in. To avoid interaction between the students, the 

two training groups were held in separate locations. 

Dependent and independent variables 

The dependent variables were the mean scores of aspiration skill self-efficacy and general self-

efficacy belief. The independent variables were the characteristics included in the Student Information 

Form. 

http://stattrek.com/statistics/random-number-generator.aspx
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Data collection tools 

Student Information Form: This form, developed by the researchers based on the studies of Arakida 

et al. [7], Süha and Karagözoğlu [15], and Yılmaz and Özden [21] includes six questions on students’ 

age, gender, high school type, academic GPA, voluntary department selection, and fear level regarding 

nursing procedures. 

Aspiration Skill Self-Assessment Form: This instrument consists of 25 items rated on a 5-point Likert 

scale and is designed to evaluate students' aspiration skills. It was developed with the consultation of 

10 field experts and demonstrated a content validity index (CVI) of 0.88, along with a Cronbach’s 

alpha reliability coefficient of 0.882. 

General Self-Efficacy Scale: Originally created by Jerusalem and Schwarzer in 1992 and later 

adapted into Turkish by Çelikkaleli and Çapri[25].  This 10-item scale uses a 4-point Likert format to 

assess general self-efficacy levels. Higher total scores reflect greater perceived self-efficacy. The 

initial Cronbach’s alpha was reported as 0.92, while in the current study, it was calculated as 0.875. 

Scale permission was obtained. 

Data collection 

Data were collected by the researchers between November and December 2024. After obtaining ethics 

committee and institutional approval, the students were informed about the study and signed the 

“Informed Consent Form.” Volunteer students completed the Student Information Form and the other 

tools were administered as pre-tests. The control group received standard training using a mannequin, 

while the experimental group was trained with computer-based simulation. Two weeks later, all 

students completed the post-tests. The procedure followed the CONSORT flow diagram (Figure 1). 
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Figure 1. CONSORT flow diagram. 

Simulation Details: The type of simulation used in our study is computer-based simulation and virtual 

reality. The student level is beginner level (first year). The simulation duration is 20 minutes. The 

simulation location is the patient unit in the nursing fundamentals simulation laboratory. Prebriefing 

was 10 minutes. Debriefing was 30 minutes. The debriefing method is Plus Delta. 

Ethical considerations 

Prior to the study, ethical approval was obtained from the Istanbul Beykent University Non-

Interventional Clinical Research Ethics Committee (Date: 18.11.2024, No: 72128186/635). 

Institutional permission was obtained from the Department of Nursing, Faculty of Health Sciences, 

Tekirdağ Namık Kemal University. Students were informed about the study, and written informed 

consent was obtained from the volunteers. The study was conducted in accordance with the principles 

of the Helsinki Declaration.  

Data analysis 

Data analysis was performed using SPSS for Windows version 25.0 (Statistical Package for the Social 

Sciences). Descriptive statistics were presented as frequencies, percentages, means, and standard 

deviations. Comparisons of categorical variables between independent groups were conducted using 

the Chi-square test or Fisher’s Exact Test, as appropriate. The independent samples t-test was applied 

to compare continuous variables between two independent groups, while the paired samples t-test was 
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used for within-group analyses. All results were interpreted at a 95% confidence interval, and 

statistical significance was set at p<0.05. 

Results 

Table 1 presents the descriptive characteristics of the nursing students included in the study. The 

participants had a mean age of 20.47 ± 1.22 years; 68.6% (n=48) were female, and 78.6% (n=55) had 

graduated from Anatolian high schools. Moreover, 75.7% (n=53) reported having chosen the nursing 

department voluntarily, and the average fear level regarding performing nursing procedures was 3.74. 

No statistically significant differences were observed between the groups in terms of age, gender, type 

of high school graduated from, willingness to choose the department, GPA, or fear of performing 

nursing procedures (Table 1). 

Table 1. Descriptive characteristics of nursing students (n=70). 

Features 

Experiment 

(n=35) 

Control 

(n=35) 

Total 

(n=70) 
p 

n % n % n % 

Gender 

Male 9 25.7 13 37.1 22 31.4 

X2 = 1.06  

p=0.220b 

Woman 26 74.3 22 62.9 48 68.6 

Type of High 

School You 

Graduated From 

Anatolian High 

School 
28 80 27 77.1 55 78.6 

X2 = 3.30 

p=0.347a 

Regular High 

School 
2 5.7 0 0 2 2.9 

Science High 

School 
2 5.7 5 14.3 7 10 

Health 

Vocational High 

School 

3 8.6 3 8.6 6 8.6 

Voluntary 

Selection of the 

Department 

Yes 25 71.4 28 80 53 75.7 

X2 = 0.69  

p=0.289b 

No 10 28.6 7 20 17 24.3 

  Mean ± SD Mean ± SD Mean ± SD t / pc 

Age 20.66 ± 1.39 20.29 ± 1.01 20.47 ± 1.22 1.27/0.20 

Overall Weighted Grade Point 

Average 
2.93 ± 0.34 2.96 ± 0.32 2.94 ± 0.32 -0.36/0.71 

Fear of Practicing Nursing 3.91 ± 1.54 3.57 ± 1.91 3.74 ± 1.73 0.82/0.41 

a Chi -Square Analysis; b Fisher Exact ; c Independent Groups T-Test 
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In the pre-test assessment of aspiration skill self-evaluation among nursing students, the experimental 

group obtained a mean total score of 106.37 ± 12.08, while the control group scored 104.54 ± 11.93. 

This difference was not statistically significant (t=0.637; p=0.526) (Table 2), indicating that both 

groups demonstrated comparable aspiration skill self-assessment levels prior to the training. In the 

post-test, however, the experimental group’s mean score (114.00 ± 7.82) was significantly higher than 

that of the control group (108.05 ± 9.83) (t=2.797; p=0.007). 

Within-group analysis revealed a statistically significant improvement in the experimental group’s 

self-assessment scores after the training (t=-4.989; p<0.001). Although the control group also showed 

an increase, the change was smaller yet still statistically significant (t=-3.420; p=0.002) (Table 2). 

Table 2. Differences in self -assessment measurements of aspiration skills according to groups. 

Groups 

Experiment 

(n=35) 

Control 

(n=35) 
 

 

t a 

 

 

p Mean ± SD Mean ± SD 

Aspiration Skill Self-Assessment Pre-test 106.37±12.08 104.54±11.93 0.63 0.526 

Aspiration Skill Self-Assessment Post-test 114.00±7.82 108.05±9.83 2.79 0.007 

t b -4.98 -3.42 
  

p **0,000 *0.002 
  

a Independent Groups T-Test; b Dependent Groups T-Test *p<0.05 **p<0.01 

Based on the General Self-Efficacy Scale results, the experimental group had a mean total score of 

34.65 ± 8.01, while the control group scored 35.85 ± 5.31 prior to the training, showing no statistically 

significant difference between the two groups (t=-0.738; p=0.463) (Table 3). This finding indicates 

that participants in both groups exhibited similar levels of general self-efficacy belief before the 

intervention. In the post-test, however, the experimental group’s mean score (39.51 ± 5.24) was 

significantly higher than that of the control group (36.31 ± 4.73) (t=2.679; p=0.009). 

Within-group comparisons revealed a statistically significant increase in self-efficacy scores after 

training in the experimental group (t=-4.597; p<0.001). While the control group also demonstrated an 

increase, the improvement was smaller yet remained statistically significant (t=-2.215; p=0.034) 

(Table 3). 

Table 3. Differentiation status of general self-efficacy belief measurements according to group (n=70). 

Groups 

Experiment  

(n=35) 

Control 

(n=35) 
t a p 

Mean ± SD Mean ± SD 

General Self-

Efficacy Belief Pre-

test 

34.65±8.01 35.85±5.31 -0.73 0.463 

General Self-

Efficacy Belief Post-

test 

39.51±5.24 36.31±4.73 2.67 *0.009 

t b -4.59 -2.21 
  

p **0.000 *0.034 
  

a Independent Groups T-Test; b Dependent Groups T-Test *p<0.05 **p<0.01 
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Discussion 

Effective skill training plays a vital role in preventing potential complications that can occur if 

endotracheal suctioning is performed incorrectly [21]. Therefore, it is crucial to deliver suctioning 

training in a manner that is both effective and enduring. Findings from this study indicate that 

computer-assisted simulation-based education enhanced nursing students’ aspiration skills as well as 

their general self-efficacy beliefs [21,22]. These outcomes highlight the importance of integrating 

computer-assisted simulation approaches into the teaching of aspiration skills within nursing curricula. 

The analysis revealed no statistically significant differences between the experimental and control 

groups in terms of age, gender, type of high school attended, academic GPA, or fear of performing 

nursing procedures (p>0.05), indicating that the groups were homogeneous. While related studies on 

this topic exist, no prior research was identified in the literature employing the specific simulation 

method utilized in this study, underscoring its originality. 

A key objective in nursing education is to ensure that students develop strong psychomotor skills [30]. 

In the present study, endotracheal suctioning skills were taught to nursing students using two distinct 

instructional approaches. Similarly, a previous study that employed augmented reality to teach this 

skill reported only slight differences between the groups [7]. In our study, pre-test results for 

aspiration skill self-assessment revealed no statistically significant difference between the 

experimental and control groups (p>0.05). Consistent with these findings, Koç et al. [28] also reported 

high self-assessment scores for aspiration skills. These results indicate that both groups possessed 

comparable levels of aspiration skill self-assessment prior to the training, and it is noteworthy that 

students expressed a high degree of confidence in their abilities. 

A review of studies investigating the impact of simulation methods on nursing students’ skill 

development revealed that one study reported a significant improvement in students’ ability to 

recognize the need for and accurately perform endotracheal suctioning following simulation-based 

training [15]. Another study demonstrated that game-based virtual reality simulations were effective in 

teaching tracheostomy suctioning to nursing students, indicating their potential value in skill 

acquisition [2]. The results reported by Bayram and Çalışkan are consistent with the findings of the 

present study. 

The post-test results of the aspiration skill self-assessment indicated a statistically significant 

improvement in the experimental group (t=2.797; p=0.007). These outcomes suggest that computer-

assisted simulation-based training is more effective than traditional teaching methods in enhancing 

aspiration skill self-assessment. The marked increase observed in the experimental group highlights 

the substantial contribution of simulation training to both skill development and self-efficacy. The rise 

in post-training self-assessment scores further reinforces the value of simulation as a powerful 

educational approach for developing clinical competencies. In light of these findings, Hypothesis 1 

was supported. 

Self-efficacy refers to individuals’ beliefs and expectations regarding their professional capabilities, 

playing a crucial role in their performance [24]. In research conducted by Gülbetekin and Abi [26], 

nursing students’ average scores on the General Self-Efficacy Scale increased from 25.64 ± 6.321 

before the intervention to 26.78 ± 4.400 afterward, demonstrating enhanced self-efficacy following 

laboratory practice. Similarly, Çelikkaleli and Akbay [24] found that university students with higher 

general self-efficacy beliefs tended to exhibit more positive academic behaviors. In the current study, 

nursing students’ average general self-efficacy scores exceeded those previously reported in the 

literature. Furthermore, post-test results showed that the experimental group’s mean score (39.51 ± 

5.24) was significantly higher than that of the control group (36.31 ± 4.73) (t=2.679; p=0.009). 
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The findings demonstrate that computer-assisted simulation training surpasses traditional approaches 

in enhancing general self-efficacy. Simulation-based education not only enriches the learning process 

but also strengthens learners’ belief in their own capabilities. The significant rise in self-efficacy 

scores post-training indicates that participants feel more confident and adequately prepared. Therefore, 

these results confirm Hypothesis 2. 

Limitations and strengths of the study 

This study’s strengths include the randomization of nursing students into groups, the presence of a 

control group, the provision of suction training aligned with established literature, the use of an 

environment designed to minimize interaction between students during the intervention, and allowing 

additional time post-study for students to practice various procedures. On the other hand, notable 

limitations are the relatively small sample size and the fact that the research was carried out at a single 

institution. 

Conclusion 

In this study conducted with nursing students, it was concluded that computer-assisted simulation 

technology is more effective in teaching endotracheal suctioning skills. The study results support the 

literature by demonstrating the positive impact of simulation-based training, such as computer-assisted 

simulations, on nursing students. In line with this, it is recommended to test the same skill using 

different methods, to continue randomized controlled studies with larger and more diverse groups, to 

ensure accessibility of computer-assisted simulation programs for all students and nurses, and to plan 

advanced clinical application studies. 
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