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ABSTRACT  

This study explored whether simulation-based education (SBE) could improve the blood pressure (BP) 

measurement accuracy of first-year clinical technology students. This study was underpinned by 

constructivist learning theory, which emphasises that learners actively build knowledge through 

experience and reflection, particularly in realistic and context-rich environments. The study 

retrospectively examined data from 51 first-year students. Initially, students were taught using 

conventional training methods such as lectures and tutorials. The same students were then exposed to 

a one-hour simulation session. After the traditional and simulation sessions, the accuracy of the 

students' blood pressure measurements was assessed using a high-fidelity simulation manikin. BP 

readings measured within ±5 mm Hg of the preset BP were deemed accurate. The McNemar test (p < 

0.05) was used to compare results before and after the simulation sessions. Before the SBE session, 

accuracy for systolic, diastolic, and combined BP measurements was 17.6%, 21.6%, and 3.9%, 

respectively. After the SBE session, accuracy improved to 45.1% for systolic, 37.3% for diastolic, and 

19.6% for combined readings. These improvements suggest that SBE had a positive impact on students’ 

measurement accuracy of non-invasive BP. The results indicate that incorporating SBE into clinical 

technology student training may strengthen practical skills and improve readiness for clinical 

placements. The study further highlights the benefits of simulation through empirical evidence by 

contributing to the growing body of scholarship on SBE. By offering a hands-on addition to theory-

heavy methods, SBE appears to help students bridge the gap between theory and clinical practice—

something traditional approaches may not always achieve. 

 

Keywords: Blood pressure measurement, Simulation-Based Education, Clinical skills, Healthcare 

training, Work-Integrated Learning.  

 

INTRODUCTION  

Accurate blood pressure measurement is critical for healthcare professionals, as it is essential for 

diagnosing and managing hypertension. Approximately 1.28 billion people between the ages of 30 and 

79 globally suffer from hypertension, with the majority (two-thirds) residing in low- and middle-

 

mailto:jperkins@cut.ac.za
https://noyam.org/journals/jelt/
https://doi.org/10.38159/jelt.2026721
https://orcid.org/0000-0001-7359-1954
https://crossmark.crossref.org/dialog/?doi=10.38159/jelt.2026721&domain=pdf&date_stamp=2026-3-10


 
 
 

 Perkins, J. J./ Journal of Education and Learning Technology / Vol.7 No.2 Special Issue (2026) pp 1-12 

 

 
 

Journal of Education and Learning Technology (JELT)                                                                                                                                                                                                                                                                                    2 

income nations.1 Auscultatory blood pressure measurements are the gold standard when evaluating 

blood pressure. However, this method of blood pressure measurement requires precise identification of 

Korotkoff sounds, which can be challenging for students entering clinical practice without proper 

exposure and experience.2 The inability to measure blood pressure correctly may lead to misdiagnoses, 

which emphasises the need for effective training.3 

Training methods for measuring blood pressure, such as lectures and practical demonstrations, 

formed part of the traditional training methods of clinical technology students. Research indicated that 

these traditional training methods often fail to bridge the gap between theoretical knowledge and 

practical application. 4  Simulation-based education (SBE), on the other hand, offers a controlled 

environment for experiential learning (EL), enabling inexperienced students to acquire and refine 

clinical skills through hands-on practice.5 

This study specifically focused on pre-specialised clinical technology students at a South 

African University of Technology (SAUoT), where accurate blood pressure measurement is an assessed 

core competency. SBE had only recently been introduced into the clinical technology curriculum, and 

this training method’s effectiveness in improving the accuracy of blood pressure measurement had not 

been fully explored. This research aimed to evaluate the impact of SBE on students’ ability to measure 

blood pressure accurately. 

 

LITERATURE REVIEW 

Constructivist Learning Theory 

Constructivism as a learning theory has proven to successfully bridge the gap between theory and 

practice. Constructivist learning theory (CLT) not only promotes a scaffolded approach to learning but 

also problem-solving through critical thinking, which in turn assists with the development of essential 

skills. Learners are encouraged to actively engage with the learning material and the practical 

application of these required skills. Through this active participation during their training, students 

learn how to apply theoretical knowledge to real-world scenarios.6  

  Constructivism is defined as a learning theory and described as a philosophy through which 

learners enhance their knowledge and skills using a process of construction that is linked to experiences 

and interaction.7 The key principles that form the basis of constructivism have their roots embedded in 

the work of Piaget, Vygotsky, and Bruner. Piaget demonstrated that students are more inclined to 

assimilate knowledge and skills through active participation than passive observation. Vygotsky, on 

the other hand, emphasised that positive social interaction among students, peers, and teachers is 

essential during the learning process. Bruner continued to build on the foundational work of Vygotsky 

and highlighted that not only the role of the teacher but also the language and mode of instruction will 

influence the learner’s ability to assimilate and construct knowledge.8 

 
1  World Health Organization: WHO, “Hypertension,” World Health Organization, March 16, 2023, accessed July 7, 2025, 

https://www.who.int/news-room/fact-sheets/detail/hypertension. 
2  Clarence E. Grim and Carlene M. Grim, “Auscultatory BP: Still the Gold Standard,” Journal of the American Society of 

Hypertension 10, no. 3 (January 11, 2016): 191–93, https://doi.org/10.1016/j.jash.2016.01.004. 
3  Raj Padwal et al., “Optimizing Observer Performance of Clinic Blood Pressure Measurement,” Journal of Hypertension 37, no. 9 

(April 27, 2019): 1737–45, https://doi.org/10.1097/hjh.0000000000002112. 
4  Yuka Yamazaki et al., “Assessment of Blood Pressure Measurement Skills in Second-year Medical Students After Ongoing 

Simulation-based Education and Practice,” Medical Education Online 26, no. 1 (November 1, 2020), 

https://doi.org/10.1080/10872981.2020.1841982. 
5  Divya Krishnan, Anukesh Keloth, and Shaikh Ubedulla, “Pros and Cons of Simulation in Medical Education: A Review,” 

International Journal of Medical and Health Research 3, no. 6 (June 2017): 84–87. 
6  Mohammed Abdullatif Almulla, “Constructivism Learning Theory: A Paradigm for Students’ Critical Thinking, Creativity, and 

Problem Solving to Affect Academic Performance in Higher Education,” Cogent Education 10, no. 1 (February 3, 2023), 

https://doi.org/10.1080/2331186x.2023.2172929. 
7  Saul McLeod, “Constructivism Learning Theory & Philosophy of Education,” Simply Psychology, March 31, 2025, accessed June 

15, 2025, https://www.simplypsychology.org/constructivism.html. 
8  Satish Prakash Chand, “Constructivism in Education: Exploring the Contributions of Piaget, Vygotsky, and Bruner,” International 

Journal of Science and Research (IJSR) 12, no. 7 (July 5, 2023): 274–78, https://doi.org/10.21275/sr23630021800. 
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The key principles of the CLT may be linked to a learning modality such as SBE through 

overlapping concepts such as “reflection”, “experience”, and “experimentation”.9  Constructivism, 

therefore, as a learning theory, supports SBE, and through its application, students are guided by 

facilitators during the learning process. Although guided by facilitators, learning is self-directed, with 

reflection encouraged through structured debriefing sessions. This facilitated and organised learning 

experience not only promotes critical thinking but also self-awareness.10 Through these characteristics 

and practices, SBE lends itself to and clearly demonstrates an affinity for constructivism. CLT not only 

underpins the interactive and contextual nature of SBE but also the collaborative student engagement 

and scaffolding associated with this instructional method.11 

EL, as a theory within the broader philosophy of constructivism, provides insight into “how” 

students learn through constructivism. Both theories require active participation from the students, and 

EL specifically provides students with an opportunity to be immersed in an experience and directly 

reflect on their experience. 12  As with constructivism, SBE and its associated characteristics, for 

example, provision of a concrete experience and debriefing, form a symbiotic relationship with EL and 

demonstrate how this teaching modality is structured within the four stages of Kolb’s EL cycle.13 

Research explicitly indicates that, through the cyclic nature of Kolb’s learning process and by 

allowing students to “have an experience”, “reflect on the experience”, “learn from the experience”, 

and finally to adjust and “implement what they have learnt”, the practical application of simulation in 

this cycle allows students to establish connections between theory and practice. The physical exposure 

to an “experience”, and in the case of simulation, exposure to a realistic scenario, allows the student to 

strengthen foundational knowledge and implement future learning on a solid foundation.14 

 

Traditional Training 

Healthcare students in the early 21st century mostly received training through information sessions and 

practical evaluations. The informative sessions may consist of formal lectures, instructional videos, and 

practical demonstrations. Occasionally, pupils were also permitted to engage in the required clinical 

procedure alongside their peers for the sake of experience. In certain programmes, students received 

instruction through mentorships, in which they physically acquired the necessary skill by practising on 

a patient under the supervision and guidance of an instructor.15 This teaching method is usually referred 

to as the “see one, do one, teach one” method and has been validated as a positive teaching method 

through a process of mentorship and peer-assisted learning, where the student actively participates in 

the learning process. Unfortunately, in large cohorts of students, mentorship is not always possible due 

to the one-on-one teacher-student interaction the teaching method requires. In addition, patient safety 

is also compromised, which raises additional ethical concerns.16 The theoretical gap between the “see 

one” tier and the “do one” tier also needs to be bridged, and this is where simulation has proven to not 

only assist with overcoming the gap but also promote patient safety. Teaching through simulation has 

 
9  Khang Duy Ricky Le, “Principles of Effective Simulation-Based Teaching Sessions in Medical Education: A Narrative Review,” 

Cureus, November 21, 2023, https://doi.org/10.7759/cureus.49159. 
10 Heidi M. Felix and Leslie V. Simon, “Conceptual Frameworks in Medical Simulation,” StatPearls - NCBI Bookshelf, September 26, 

2022, https://www.ncbi.nlm.nih.gov/books/NBK547741/. 
11 Youngjon Kim, “Application of Social Constructivism in Medical Education,” Korean Medical Education Review 26, no. Suppl 1 

(January 31, 2024): S31–39, https://doi.org/10.17496/kmer.23.044. 
12 Mingqian John Zhang, Eric Croiset, and Marios Ioannidis, “Constructivist-based Experiential Learning: A Case Study of Student-

centered and Design-centric Unit Operation Distillation Laboratory,” Education for Chemical Engineers 41 (September 9, 2022): 22–

31, https://doi.org/10.1016/j.ece.2022.09.002. 
13 Meri Davitadze et al., “SIMBA: Using Kolb’s Learning Theory in Simulation-based Learning to Improve Participants’ Confidence,” 

BMC Medical Education 22, no. 1 (February 22, 2022): 116, https://doi.org/10.1186/s12909-022-03176-2. 
14 M. Wijnen-Meijer et al., “Implementing Kolb´S Experiential Learning Cycle by Linking Real Experience, Case-Based Discussion 

and Simulation,” Journal of Medical Education and Curricular Development 9 (January 1, 2022): 23821205221091511, 

https://doi.org/10.1177/23821205221091511. 
15 Thomas G. Pickering et al., “Recommendations for Blood Pressure Measurement in Humans and Experimental Animals,” 

Hypertension 45, no. 1 (December 21, 2004): 142–61, https://doi.org/10.1161/01.hyp.0000150859.47929.8e. 
16 Sulayman M Ayub, “‘See One, Do One, Teach One’: Balancing Patient Care and Surgical Training in an Emergency Trauma 

Department,” Journal of Global Health 12 (July 5, 2022): 03051, https://doi.org/10.7189/jogh.12.03051. 
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proven to enhance skills on both formative and summative platforms.17 Additional studies confirm that 

the traditional method of training students in non-invasive BP measurement techniques primarily 

consisted of formal lectures, supplementary information offered through textbooks, and training 

videos.18 A similar training strategy was also the preferred training method for pre-specialised clinical 

technology students at a local SAUoT.19 

 

Simulation-Based Education 

Clinical simulation, often also referred to as SBE, encompasses multiple definitions. Generally, the 

term refers to an instructional method that enables healthcare students to learn, acquire, and practise 

clinical skills in a setting that closely reflects a real-life situation or clinical environment.20 It has been 

widely reported that SBE plays a vital role in the teaching and learning of healthcare students before 

they enter a real clinical environment.21 Key educational concepts such as EL, enhanced confidence, 

improved grasp of abstract concepts, and, most importantly, clinical skill acquisition in the healthcare 

setting are among the benefits of SBE.22 

EL, as mentioned rooted in the work of Piaget and aligned with constructivist concepts from 

Vygotsky, and is an educational philosophy that enables students to actively construct knowledge 

through experience. Similar to constructivism, EL allows learners to practically apply their theoretical 

knowledge to real-world situations. 23  The concept of EL is not new in the clinical technology 

environment, but it is primarily aimed at students specialising in a specific field rather than pre-

specialised students.24 The effect of not being exposed to a clinical environment during their pre-

specialised phase of learning resulted in a gap between the theory taught and the ability to perform 

basic clinical skills.25 Similar results were observed in other professions, where traditional teaching 

methods alone did not provide students with the opportunity to think critically and apply theoretical 

knowledge. SBE, in contrast to previous training methods, demonstrated that it provided these students 

with the ability to become custodians of their own learning and access learning strategies that they 

would not traditionally have been exposed to.26 

Recent research investigating the overall effectiveness of SBE in medical education confirms 

that this teaching modality positively influences the acquisition and retention of clinical skills when 

compared to traditional training methods.27 The ability to acquire new skills also proved to have a 

positive psychological effect on students. Enhanced confidence through the application of SBE not 

 
17 Vimal V. Jhaveri, Paul F. Currier, and Jacob H. Johnson, “Bridging the Gap Between ‘Do One’ and ‘Teach One’: Impact of a 

Procedural Objective Structured Teaching Encounter on Resident Procedural Teaching Proficiency,” Medical Science Educator 30, 

no. 2 (May 6, 2020): 905–10, https://doi.org/10.1007/s40670-020-00972-7. 
18 Yamazaki et al., “Assessment of Blood Pressure Measurement Skills in Second-Year Medical Students After Ongoing Simulation-

Based Education and Practice.” 
19 Johannes Joseph Perkins, Mathys Labuschagne, and Lezelle Botes, “A Sustainable Clinical Simulation Framework for Pre-

Specialisation Clinical Technology Training in South Africa” (PhD dissertation, Central University of Technology, 2021), 

http://ir.cut.ac.za/handle/11462/2374. 
20 Vesile Unver et al., “Analysis of the Effects of High-fidelity Simulation on Nursing Students’ Perceptions of Their Preparedness for 

Disasters,” International Emergency Nursing 38 (March 27, 2018): 3–9, https://doi.org/10.1016/j.ienj.2018.03.002. 
21 Marzieh Azizi et al., “A Comparison of the Effects of Teaching Through Simulation and the Traditional Method on Nursing 

Students’ Self-efficacy Skills and Clinical Performance: A Quasi-experimental Study,” BMC Nursing 21, no. 1 (October 20, 2022), 

https://doi.org/10.1186/s12912-022-01065-z. 
22 Krishnan, Keloth, and Ubedulla, “Pros and Cons of Simulation in Medical Education: A Review.” 
23 Stacey Rosenberg and Elizabeth Christman, “What Is Experiential Learning and Why Is It Important?,” Peregrine Global Services, 

March 10, 2023, accessed June 17, 2025, https://peregrineglobal.com/experiential-learning/. 
24 John J. Durocher, Colleen A. Toorongian, and Grant S. Thivierge, “An Experiential Learning Course for Cardiovascular and Sleep 

Technology,” AJP Advances in Physiology Education 46, no. 4 (August 26, 2022): 544–48, 

https://doi.org/10.1152/advan.00173.2022. 
25 Perkins, Labuschagne, and Botes, “A Sustainable Clinical Simulation Framework for Pre-Specialisation Clinical Technology 

Training in South Africa.” 
26 Mohamed Bakoush, “Evaluating the Role of Simulation-based Experiential Learning in Improving Satisfaction of Finance Students,”  

    The International Journal of Management Education 20, no. 3 (August 14, 2022): 100690,   

    https://doi.org/10.1016/j.ijme.2022.100690. 
27 Michael Nnaemeka Ajemba, Chinweike Ikwe, and Judith Chioma Iroanya, “Effectiveness of Simulation-based Training in Medical 

Education: Assessing the Impact of Simulation-based Training on Clinical Skills Acquisition and Retention: A Systematic Review,” 

World Journal of Advanced Research and Reviews 21, no. 1 (January 23, 2024): 1833–43, 

https://doi.org/10.30574/wjarr.2024.21.1.0163. 
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only affects clinical judgement, patient communication, and teamwork but also the performance of 

clinical tasks. Confidence when performing a newly acquired skill resulted in improved quality of 

patient care. The effects of this enhanced confidence are exponential and not only influence the ability 

of the student to perform the clinical procedure but also to trust the information and process.28 

A meta-analysis found that SBE has an overall positive effect, particularly on skill performance 

among healthcare professionals. However, the research mainly reported on skill performance in general 

and primarily focused on nursing students. Information on specific basic skills, such as BP 

measurement through auscultation, among allied healthcare workers is lacking.29 This highlights the 

need for data in an allied healthcare cohort, such as clinical technology.  

Research conducted on second-year medical students, however, did show a considerable 

enhancement in their clinical ability and proficiency in basic skills, such as measuring BP via 

auscultation. The results of this study are surprisingly not new, particularly in healthcare education 

systems where SBE is already strongly embedded in the curriculum.30  Noteworthy findings from 

research conducted among undergraduate nursing students indicated that even as little as one hour of 

simulation-based training, in addition to the standard curriculum, significantly improved the students’ 

ability to measure blood pressure accurately.31 

The question remains whether these acquired skills through SBE are transferable to the clinical 

environment. Research conducted among preregistered nursing students found that there was an 

enhanced level of confidence among the participants before engaging in a 40-hour clinical practice 

rotation. This clinical practice rotation would be very similar to the work integrated learning (WIL) of 

clinical technology students. The researchers in this study concluded that an extra two hours of tuition 

through clinical simulation did not enhance the students' ability to accurately measure BP. However, 

the accuracy of both the control group and the interventional group in the specific study was not 

assessed before the 40-hour clinical practice but only at the conclusion of the clinical practice rotation. 

The study also did not report on the exposure the students might have received to BP measurements 

during their practical rotation. 32 

Key competencies associated with proper and accurate BP measurements may be taught through 

different teaching modalities; for example, the use of a simulated part-task trainer may be sufficient to 

expose students to the clinical skill, whereas patient communication may be best suited to be trained 

through a simulated patient.33 This research followed the same methodology as similar studies by using 

a high-fidelity simulation manikin to test how accurately pre-specialised clinical technology students 

can measure blood pressure by auscultation before and after a clinical simulation session.34 

 

METHODOLOGY 

Study Design 

A retrospective study design was employed to analyse blood pressure measurement accuracy among 

first-year clinical technology students before and after a single SBE session. The study utilised pre-

existing assessment data collected during the students' first year of training. The study was underpinned 

by constructivist and EL philosophies. 
 

28 Nojoud Alrashidi et al., “Effects of Simulation in Improving the Self-confidence of Student Nurses in Clinical Practice: A Systematic 

Review,” BMC Medical Education 23, no. 1 (October 30, 2023), https://doi.org/10.1186/s12909-023-04793-1. 
29 Agezegn Asegid and Nega Assefa, “Effect of Simulation-based Teaching on Nursing Skill Performance: A Systematic Review and 

Meta-analysis,” Frontiers of Nursing 8, no. 3 (September 1, 2021): 193–208, https://doi.org/10.2478/fon-2021-0021. 
30 Yamazaki et al., “Assessment of Blood Pressure Measurement Skills in Second-Year Medical Students After Ongoing Simulation-

Based Education and Practice.” 
31 Gill Ballard, Stewart Piper, and Peter Stokes, “Effect of Simulated Learning on Blood Pressure Measurement Skills,” Nursing 

Standard 27, no. 8 (October 24, 2012): 43–47, https://doi.org/10.7748/ns2012.10.27.8.43.c9363. 
32 Christopher James Gordon et al., “The Effectiveness of Simulation-Based Blood Pressure Training in Preregistration Nursing 

Students,” Simulation in Healthcare the Journal of the Society for Simulation in Healthcare 8, no. 5 (September 21, 2013): 335–40, 

https://doi.org/10.1097/sih.0b013e3182a15fa7. 
33 Aneesh Basheer et al., “Simulation-Based Training in Measurement of Blood Pressure,” Simulation in Healthcare the Journal of the 

Society for Simulation in Healthcare 14, no. 5 (September 6, 2019): 293–99, https://doi.org/10.1097/sih.0000000000000385. 
34 Yuka Yamazaki et al., “Relation of Clinical Context to Accuracy of Simulator-based Blood Pressure Measurement by First-year 

Medical Students,” International Journal of Medical Education 9 (December 21, 2018): 325–31, 

https://doi.org/10.5116/ijme.5c0f.935c. 
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Participants 

Participants included 51 first-year “clinically naïve” students enrolled for a specific instrumentation 

and practical module at the SAUoT. Inclusion criteria included students who completed both traditional 

and simulation-based training sessions. Exclusion criteria eliminated data from students repeating the 

module, with prior blood pressure measurement experience, or those not enrolled in the clinical 

technology programme. 

 

Procedure 

Participants underwent traditional blood pressure measurement training, including theoretical lectures 

and a tutorial video. Subsequently, the learners were exposed to a one-hour SBE session using a high-

fidelity manikin. To conduct the research, the same high-fidelity manikin’s blood pressure was preset 

to one of four randomised values (140/90 mm Hg, 100/60 mm Hg, 130/80 mm Hg, or 120/70 mm Hg). 

Preset blood pressure values were randomised using a simple randomiser generator. Students measured 

blood pressure on the high-fidelity manikin after the traditional training and again after the SBE session. 

The blood pressure measurement collected after the traditional training session was captured as the 

baseline.  

 

Data Collection 

Blood pressure measurements were taken using a high-fidelity simulation manikin with four 

randomised values. Two sets of measurements were collected from students: one after traditional 

training and another after the SBE session. Students used an institutional rubric to record the values, 

and the rubrics were anonymised for data collection. Measurements were considered accurate if they 

were within ±5 mm Hg of the predetermined systolic and diastolic values. Baseline blood pressure 

readings were taken after traditional training on the same manikin and compared to post-SBE 

measurements. 

 

Statistical Analysis 

Statistical analysis was conducted using Python (version 3.x) with the Statsmodels library (version 

0.13.x). The McNemar test was applied to evaluate differences in measurement accuracy between 

traditional and SBE methods. Statistical significance was set at p < 0.05. 

  

Ethical Approval 

Ethical approval for the study was obtained from the University of Technology Institutional Planning 

and Quality Enhancement (IPQE) Committee, where the students were registered for the qualification 

of Clinical Technology. Special precautions were taken to ensure that no student was identified through 

their assessment rubrics by allocating each student a participant number. Ethical approval was applied 

for and granted by the Health Sciences Research Ethics (HSREC) Committee at the University of the 

Free State (UFS-HSD2024/2217). 

As the study involved a retrospective review of pre-existing assessment data collected as part 

of routine module requirements, no direct interaction with students occurred, and no identifiable 

personal information was accessed. The HSREC, therefore, granted a waiver of individual informed 

consent. Module enrolment was mandatory as part of the curriculum and was unrelated to the research; 

consequently, the concept of voluntary participation did not apply, as students were not recruited into 

the study. 

 

RESULTS/FINDINGS 

Baseline Accuracy 

The effectiveness of SBE was evaluated by comparing blood pressure measurement accuracy assessed 

post-traditional training to blood pressure measurement accuracy assessed post-SBE among clinical 

technology students (N = 51). The analysis examined three key competencies: systolic pressure 

measurement, diastolic pressure measurement, and accurate measurement of both pressures. 
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Following traditional training, baseline accuracy rates were established: 17.6% (9/51) for 

systolic pressure, 21.6% (11/51) for diastolic pressure, and 3.9% (2/51) for both measurements 

combined. Post-simulation training, these rates improved to 45.1% (23/51), 37.3% (19/51), and 19.6% 

(10/51), respectively.  

The differences between the pre-training and post-training measurements indicate a relative 

improvement at 156% for systolic measurements, 73% for diastolic measurements, and 402% for 

combined accuracy, demonstrating that SBE resulted in significant improvement in competency, 

especially where initial competency was low.  

The marked increase across all three BP measurements suggests that students benefited from 

the exposure to SBE with its incorporated pedagogical methods, such as immersing students in a 

realistic experience and purposeful reflection. These methods may reinforce both the procedural and 

cognitive aspects of accurate BP measurement. 

 

Statistical Analysis 

The McNemar test was used to evaluate the differences in measurement accuracy between traditional 

and SBE methods. For systolic pressure, the test revealed a significant difference (χ²=7.0, p=0.013), 

indicating that SBE significantly improved accuracy. For diastolic pressure, no significant difference 

was observed (χ²=9.0, p=0.169). However, for the measurement of both pressures, a significant 

difference was found (χ²=0.0, p=0.008), suggesting that SBE was more effective in improving accuracy 

for both measurements. 

Irrespective of the non-statistically significant improvement related to the diastolic BP 

measurements, the upwards trends in accuracy for the specific measurement suggest that with extended 

or repeated SBE exposure, measurable improvements may possibly be noted. In addition, the difference 

noted between systolic and diastolic measurements may also demonstrate the perceptual difficulty in 

identifying certain Korotkoff sounds.    

The comparative accuracy rates between traditional and SBE methods demonstrated improved 

accuracy across all three measurement categories. Notable improvements in accuracy were observed, 

particularly in systolic blood pressure measurement and combined measurement accuracy, as illustrated 

in Figure 1 below. 

The mentioned results collectively indicate that the incorporation of SBE as part of the training 

strategy for accurate BP measurement was superior to traditional training alone, assisting novice 

learners to achieve acceptable clinical competence in an important clinical skill such as BP 

measurement.   
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Figure 1: Blood Pressure measurement Accuracy Comparison:  

Traditional versus Simulation-Based training. 

 

DISCUSSION 

Simulation-Based Education: Bridging the Gap 

These findings suggest that SBE may be particularly effective in improving students' ability to measure 

systolic blood pressure accurately. The significant improvement in combined measurement accuracy 

(both systolic and diastolic) indicates that simulation training may enhance overall blood pressure 

measurement competency. The non-significant improvement in diastolic measurement accuracy 

warrants further investigation and may indicate a need for refined training protocols specifically 

targeting diastolic pressure measurement techniques. 

A possible explanation for the significant improvement in systolic BP measurement versus the 

non-significant improvement in diastolic BP measurement may lie in the fact that the first Korotkoff 

sound is identified as an audible sound generated by the turbulent flow of blood through the arm when 

the pressure in the BP cuff is the same as the pressure generated by the heart. In contrast, the fourth and 

fifth Korotkoff sounds representing the diastolic BP measurement are described as a decreasing and/or 

absent sound becoming less audible as the pressure in the BP cuff drops below the diastolic pressure. 

The difference between the two Korotkoff sounds may have the resultant effect of the first Korotkoff 

sound being more distinct and easier to hear by a novice than the last Korotkoff sounds. 35 Prolonged 

exposure to SBE specifically targeting the acoustic features of BP measurement may result in the ability 

of students to significantly differentiate between the various Korotkoff sounds.    

These results have important implications for healthcare training, suggesting that the 

incorporation of SBE could substantially improve clinical students' blood pressure measurement skills. 

SBE effectively addressed the limitations of traditional training by providing a realistic environment 

for skill acquisition. The observed improvements in blood pressure measurement accuracy underscore 

the potential of SBE to enhance allied healthcare students’ training, as reported in similar research.36 

By aligning SBE with the constructivist learning theory principles, this teaching method and its 

environment allow students to implement theoretical concepts in practical exposure, promoting a 

deeper understanding of the required clinical skill.  

 
35 Pijush K. Kundu and Ira M. Cohen, Fluid Mechanics, Elsevier eBooks, 2012, https://doi.org/10.1016/c2009-0-63410-3. 
36 Basheer et al., “Simulation-Based Training in Measurement of Blood Pressure.” 
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The current findings of the research contribute to the growing body of scholarship supporting 

SBE as an evidence-based teaching modality, developing necessary skills in clinically naïve students. 

By focusing on first-year clinical technology students, the study furthermore adds value to a population 

for whom minimal SBE research exists, expanding the knowledge base of how the exposure and 

immersion of clinical technology students to SBE may positively influence clinical competencies.    

 

RECOMMENDATIONS 

This study highlights the importance of integrating SBE into health training programmes such as 

clinical technology. By fostering accuracy and confidence, SBE better prepares students for real-world 

clinical challenges found in clinical environments. It is therefore recommended that SBE be fully 

incorporated into healthcare students’ curricula, such as clinical technology.  

To maximise SBE’s impact, the clinical technology program should consider embedding 

simulation throughout the clinical technology curriculum rather than limiting it to specific training 

sessions. Constant and regular simulation opportunities may not only reinforce psychomotor skills but 

also assist in reducing skill decay in senior students, ensuring that students across all year groups 

maintain clinically acceptable levels of competency.  

The reflective component and nature of SBE enhance clinical reasoning and consolidate 

procedural learning, and it is therefore recommended that clinical educators deliberately include 

structured debriefing sessions as part of the learning process.  

 

Upon the opportunity to restructure the clinical curriculum, a blended learning model should be 

considered by incorporating simulation, deliberate practice, and continuous competency evaluation to 

ensure sustainable skill development.  

A final recommendation would suggest additional research to further provide insight into the 

unique cohort of students to determine optimal frequency, duration, and fidelity levels of simulation to 

ensure positive learning experiences for students in all required clinical learning modules.  

 

CONCLUSION 

The integration of SBE significantly improved blood pressure measurement accuracy among pre-

specialised clinical technology students. These findings support incorporating SBE into training 

programmes to enhance students’ readiness for WIL and clinical practice. The improved accuracy of 

BP measurements across systolic, diastolic, and combined values demonstrates that simulation serves 

as an effective bridge between theoretical concepts and required clinical skills. By providing novice 

students with the opportunity to practice clinical skills in a safe and controlled environment, these 

learners are permitted to repeatedly practice clinical tasks without compromising patient safety. The 

study's contribution to the study of simulation scholarship is evidently demonstrated through the 

positive competency outcome in inexperienced students, even when exposed to SBE in short but 

focused sessions. Overall, the findings underscore the value of incorporating deliberate and structured 

simulation sessions early in the training of healthcare students to not only strengthen foundational skills 

but also enhance these students’ preparedness for the clinical environment.  

 

LIMITATIONS 

The retrospective design of the study does result in inherited factors that may influence the outcome of 

the study due to the inability of the researcher to control outside factors, the difference in how both 

instructional methods were offered, and the motivation of the students. In addition, the small sample 

size may influence the study’s statistical power and further limit the generalizability of the findings. 

Future research should incorporate multiple institutions and explore the long-term effects of SBE in a 

larger, randomised research population.  
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