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The effects of virtual reality simulation-based blood transfusion education
on newly graduated nurses’ performance confidence, learning presence,
and learning satisfaction

Cho, Na Hyun" - Lee, Haeyoung?

1) Graduate Student, Major in Health Professions Education, The Graduate School of Nursing & Health Professions, Chung-Ang University
2) Professor, Red Cross College of Nursing, Chung-Ang University

Purpose: This study aimed to investigate the effects of blood transfusion education using a virtual reality simulation on newly
graduated nurses’ performance confidence, learning presence, and learning satisfaction. Methods: This nonequivalent control
group quasi-experimental study selected 46 newly graduated nurses who had begun working at a general hospital. The control
group (n=23) was taught with the existing education method using lectures and videos, while for the experimental group (n=23)
blood transfusion education using virtual reality simulation was added to the lectures and videos. Pre-intervention, we surveyed
the participants’ general characteristics and confidence in performing blood transfusion nursing, and post-intervention, we
surveyed their performance confidence, learning presence, and learning satisfaction. The data were analyzed using the Mann-
Whitney U-test and an independent t-test with the IBM SPSS Statistics 28.0.1 program. Results: There were statistically
significant differences in performance confidence (z=-3.62, p<.001), cognitive presence (z=-4.20, p<.001), emotional presence
(z=-5.51, p<.001), and learning satisfaction (z=-2.66, p=.008) between the experimental and control groups. The difference in
the performance confidence scores of the experimental and control groups pre- and post-intervention was significant (t=-2.95,
p=.005). The effect size (Cohen’s d) was 0.88. Conclusion: The study demonstrated that blood transfusion education using a
virtual reality simulation effectively improved new nurses’ performance confidence, learning presence, and learning satisfaction.
It also raised the need for a follow-up study to develop virtual reality simulation education on various topics and to evaluate
their effectiveness.
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video (13 minutes); X2=lecture (50 minutes), video (13 minutes), virtual reality simulation (blood transfusion, 10 minutes), debriefing (10 minutes)
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Figure 1-C. Debriefing

Figure 1. From simulation to debriefing: virtual reality—based blood transfusion education
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Table 2. Homogeneity Test for Characteristics between Experimental and Control Group Participants (N=46)
- Exp. (n=23) Cont. (n=23)
Characteristics x*/z
Mean+SD or n (%) /2 o)
Age (years) 25.43+4.47 25.70+4.05 -0.88 (:378)
Sex Male 1 (43) 4 (17.4)
2.15 (.346)
Female 22 (95.7) 19 (82.6)
VR simulation training experience Yes 0 (0.0) 0 (0.0)
0.00 (>.999)
No 23 (100.0) 23 (100.0)
Confidence in nursing skill Very low 3 (13.0) 3 (13.0)
performance Low 15 (65.3) 16 (69.6)
. 1.12 (>.999)
High 4 (17.4) 4 (174)
Very high 1 (43) 0 (0.0)
Satisfaction with major Very low 1 (43) 0 (0.0)
Low 4 (17.4) 6 (26.1)
, 3.01 (437)
High 16 (69.6) 17 (73.9)
Very high 2 (8.7) 0 (0.0)
Performance confidence 3.03+0.39 2.95+0.39 -1.14 (.253)

Cont.=control group; Exp.=experimental group; SD=standard deviation, VR=virtual reality

Table 3. Differences in Performance Confidence, Learning Presence and Learning Satisfaction between Experimental and

Control Groups (N=46)
. Exp. (n=23) Cont. (n=23)
Categories MeanSD z (0
Performance confidence 3.76+0.25 3.29+0.42 -3.62 (<.001)
Learning presence Cognitive presence 4.39+0.40 3.84+0.35 -4.20 (<.001)
Emotional presence 4414043 3.244+0.52 -5.51 (<.001)
Learning satisfaction 4.71£0.40 4.36+0.46 -2.66 (.008)

Cont.=control group; Exp.=experimental group; SD=standard deviation
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Appendix 1. Blood Transfusion Nursing with VR

Scenario

VR simulation

Contents/test items

VY

I can check the blood transfusion consent form after confirming the blood transfusion prescription.

Two medical personnel can directly compare and verify the blood received from the blood bank
with the crossmatch report, confirming the recipient’s name, gender, age, registration number, blood
component, blood number, blood type, whether irradiation has been performed, crossmatch results,
expiration date, and the condition of the blood (such as air bubbles, turbidity, abnormal color, etc.).
Myself and another medical personnel should sign in the confirmation field after verification.

I can perform hand hygiene with hand sanitizer.

I can prepare the supplies needed for a blood transfusion.

I can go to the patient with the prepared items and introduce myself.

I can verify the patient by asking his/her name in an open-ended manner and then confirm the
patient’s identity (name and registration number) by comparing the information on the ID band with
the blood bag. I can also ask the patient to state their blood type to ensure it matches the
prepared blood. This verification is conducted directly by two medical personnel.

I can check with the patient about his/her past blood transfusion experience and whether he/she has
experienced any side effects, and I can explain the purpose and side effects of blood transfusion.

Before transfusion, I can measure vital signs, observe skin conditions, and check the patient’s
condition, such as itching.

I can take out the transfusion set and close the clamp completely.

I can connect the transfusion set and blood bag by accurately inserting the spike into the blood
bag.

https://doi.org/10.5977/jkasne.2025.31.1.5
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Scenario

VR simulation

Contents/test items

After filling the drip chamber with more than 2/3 to 3/4 blood, I can open the regulator of the
transfusion set and completely remove the air.

I can open the 3-way protective cover on the saline solution infusion line, disinfect the connection
area with a disinfectant pad, and then connect the blood transfusion set.

I can turn the 3-way control to ensure blood products are injected and other fluids are not injected.

I can open the transfusion set clamp to start the transfusion and check that it is going well and
that the patient's arm is not swollen.

I can set the infusion rate to 15 to 20 gtts/min for the first 15 minutes of transfusion.

I can carefully observe the patient for 15 minutes immediately after the transfusion and explain the

following to the patient:

(1) If the patient experiences swelling, pain, difficulty in blood flow, nausea/vomiting, itchy skin,
redness, fever, or chills at the injection site, speak immediately.

(2) Infusion time according to blood product.

(3) Measure vital signs 15 minutes after starting transfusion.

I can clean up and organize the items used for blood transfusion.

I can perform hand hygiene with soap and water.

I can record performance results in the nursing record.

VR=virtual reality
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