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Abstract

This descriptive cross-sectional study assessed the perceived influence of low-fidelity manikins on self-
confidence and competence among a convenience sample of 218 undergraduate nursing students at the
University of Benin, Nigeria. Simulation has become a central strategy in nursing education because it allows
students to practice clinical skills in a controlled environment before exposure to real patients. In many
resource-limited nursing schools, low-fidelity manikins remain the dominant simulation tools, yet their
perceived influence on student confidence and competence requires context specific evaluation. Kolb’s
experiential learning framework was used in this study. A 24 item structured questionnaire was used to collect
data on socio-demographic details; attitude towards simulation based learning, perceived self-confidence, and
perceived competence after learning with low-fidelity manikins. Items were presented in modified 4-item
Likert scale format. Data were analysed using frequencies, percentages, means, and standard deviations with a
response rate of 98.6%. The mean cut-off value was 2.5. Students demonstrated a positive attitude toward
simulation-based learning (grand mean = 3.0), but reported low perceived self-confidence (grand mean = 2.3)
and low perceived competence (grand mean = 2.2). Nursing students generally accepted simulation based
learning, but the exclusive use of low-fidelity manikins appeared insufficient for developing high perceived
self-confidence and perceived competence. Nursing programmes in this resource limited settings should retain
low-fidelity manikins for basic psychomotor skills while progressively integrating higher-fidelity resources,
structured debriefing, and supervised clinical transition activities.

Keywords: Nursing Education, Low-fidelity Simulation, Simulations-Based Learning, Self-Confidence,
Perceived Competence, Nursing Students.

Introduction

Simulation is now a major teaching strategy in nursing education because it provides controlled practice
opportunities that support skill development, clinical reasoning, and patient safety before students enter
complex clinical environments (Roberts et al., 2019; Lioce et al., 2020). In undergraduate nursing education,
simulation is valuable because nursing students must integrate theoretical knowledge, psychomotor ability,
communication, judgement, and safe care behaviour in real clinical setting (Handeland et al., 2020; Palaganas
et al., 2020). Simulation-based learning is an important tool in bridging the theory-practice gap in nursing
education (Daneshfar & Moonaghi, 2025).
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Low-fidelity manikins are static or minimally responsive models that are often used for repeated practice of
basic skills such as positioning, wound dressing, bed bath, catheterisation, airway management, and other
procedural tasks. On the other hand, high-fidelity manikins provide more realistic clinical cues, including heart
sounds, lung sounds, chest movement, palpable pulses, and programmed physiological responses (Lioce et al.,
2020). Higher-fidelity manikins are sometimes not considered superior educational effect than low-fidelity
manikin especially in the development of non-technical skill such as satisfaction and self-confidence (Lamé &
Dixon-Woods, 2021; Kim & Yoo, 2022; Santana & Magro, 2025).

In low resource settings like Nigeria, nursing education often depends heavily on low-fidelity manikins because
high-fidelity simulation requires substantial financial investment, trained personnel, maintenance systems,
physical space, and continuous technical support (Massoth et al., 2019). However, a persistent educational
concern is whether students who learn mainly with low-fidelity manikins feel confident and competent enough
to transfer learned skills into patient care situations (Palaganas et al., 2020; Mahasneh et al., 2021). Self-
confidence in this context refers to a nursing student’s perception of ability to perform required tasks in clinical
practice, while competence refers to the perceived ability to apply knowledge, skill, judgement, and safe
behaviour in carrying out clinical procedures (American Nurses Association, 2015; Palaganas et al., 2020).

Prior studies show mixed evidence. Some studies report that high-fidelity simulation produces stronger
confidence and perceived readiness than low-fidelity simulation (Mahfouz et al., 2019; Shaaban et al., 2021).
Other studies report that low-fidelity simulation can improve procedural skills and support learning when the
task is basic, repetitive, and clearly demonstrated (Findik et al., 2019; Joho et al., 2021). These differences
suggest that the effect of low-fidelity simulation needs to be assessed within specific educational environments
and learner groups.

The University of Benin provides an important setting for this investigation because undergraduate nursing
students are exposed to simulation-based learning within the Department of Nursing Science, where low
fidelity manikins are commonly used for practical skill teaching. The present article therefore reports findings
from a study on the perceived effect of low-fidelity simulation manikins on self- confidence and competence
among nursing students in the University of Benin, Edo State, Nigeria.

The study was anchored on Kolb’s Experiential Learning Theory, which explains learning as a process in
which knowledge is created through the transformation of experience (Kolb, 1984). The theory consists of four
connected stages, namely concrete experience, reflective observation, abstract conceptualisation, and active
experimentation (Kolb, 1984). In simulation-based nursing education, students first encounter clinical ideas
through classroom teaching and demonstration, then practise the procedure on manikins, observe their own
performance through feedback, and refine future action through repeated practice and debriefing (Fowler,
2008; Palaganas et al., 2020). This theory fits the study because low-fidelity manikins provide a practical
learning experience through which students can connect theory with clinical action, although the level of
realism may affect confidence and perceived competence.

The objectives of the study were to a) determine the attitude of undergraduate nursing students towards
simulation-based learning, b) assess the perceived influence of low-fidelity manikins on self-confidence, and
c) assess the perceived effect of low-fidelity manikins on self-competence among undergraduate nursing
students in the University of Benin.



Methodology
Research design and setting

A descriptive cross-sectional survey design was used. This design is appropriate given the aim of assessing
students’ perception about low-fidelity manikin at a single point in time without manipulation of variables.
The study was conducted in the Department of Nursing Science, School of Basic Medical Sciences, University
of Benin, Edo State, Nigeria. The Department trains undergraduate nursing students through classroom
instruction, clinical skills practice in the clinical laboratory, and clinical exposure in the clinical area. The
undergraduate program is a five-year pre-registration nursing program

Population and Sampling

The target population comprised third, fourth and fifth year undergraduate nursing students in the Department
of Nursing Science. These students had already been exposed to both simulation-based teaching with low-
fidelity manikins and clinical experience in the hospitals. The total population was 405 students. The sample
size was calculated using Taro Yamane’s formula, with 10% added for attrition, giving a minimum sample
size of 221 students.

Where,

n=required sample

N= population under study = 405

e = margin of error which is 0.05 at 95% confidence level

1 = constant

_ 405
"= 11405(0.05)2
n=201

10% attrition= 20
Therefore the minimum sample size is 221

Convenience sampling technique was used because the students were not always available at the same time
due to lectures, laboratory activities, and clinical postings. Although 221 questionnaires were administered,
218 were properly completed and included in the final analysis, representing a 98.6% response rate.

Eligibility criteria

Respondents were third, fourth, and fifth year undergraduate nursing students who were available and willing
to participate. Students who were in first and second year of the program, and those who declined consent were
excluded.

Instrument for data collection

Data were collected using a 24 item self-structured questionnaire developed in line with the study objectives
and existing literature (Shaaban et al., 2021; Kim & Yoo, 2022; Santana & Magro, 2025) on perceived effect
of low-fidelity manikin on self-confidence and self-competence. The instrument had four sections. Section A
assessed socio-demographic variables. Section B assessed attitude toward simulation-based learning using 7
items on a 4-point rating scale. Section C assessed perceived effect of low-fidelity manikins on self-confidence
using 7 items, while Section D assessed perceived effect of low-fidelity manikins on self-competence using 6
items. A mean cutoff value of 2.5 was used to classify attitude and good or poor, and to classify perceived self-
confidence and self-competence as high or low.



Validity and reliability of instrument

The questionnaire was face and content validated through expert judgement of two experienced nurses.
Adjustments were made as required. Reliability was assessed through a pilot among 22 nursing undergraduates
at Benson Idahosa University, Benin City who did not participate in the study. The questionnaire was further
edited after the exercise. The Cronbach alpha reliability coefficient was 0.80, which indicated acceptable
internal consistency.

Method of data collection

Data were collected through direct questionnaire administration after the purpose of the study was explained
to participants. Questionnaires were retrieved immediately after completion. Data collection occurred over a
period of 1 week in March 2024.

Method of data analysis

Data were analysed using the Statistical Package for Social Sciences, version 24. Descriptive statistics,
including frequencies, percentages, means, and standard deviations, were used to summarise respondent
characteristics and items responses. Results were presented in tables and charts.

Ethical consideration

Ethical approval was obtained from the Research Ethics Committee, College of Medical Sciences, University
of Benin with the reference number CMS/REC/2023/479. Permission was also obtained from the Head of
Department of the Department of Nursing Science. Participation was voluntary, written informed consent was
obtained, and respondents were assured of anonymity and confidentiality. No personally identifiable
information was collected. Data were used strictly for academic research purposes.

Results

Out of 221 distributed questionnaires, 218 were returned and found valid for analysis, resulting in a response
rate of 98.6%.

Table 1: Socio-demographic characteristics of respondents (n = 218)

Variables Frequency (n = 218) Percent (%)
Gender

Male 31 14.2
Female 187 85.8
Age

Less than 20 years 12 5.5
21-25 years 152 69.7
Above 25 years 54 24.8
Level

300L 67 30.8
400L 86 39.4
500L 605 29.8




Ethnicity
Igbo
Yoruba
Hausa
Others

32
54
18
114

14.6
24.8

8.3

52.3

Table 1 show that the majority of the respondents were female. More than half of respondents fall within the

21-25 years age range.

Table 2: Attitude of nursing students toward simulation-based learning (n=218)

Variables Strongly Agree  Disagree Strongly Mean Remark
Agree Disagree
n (%) n (%)
n (%) n (%)

Simulation-based learning is 94 (43.1) 83(38.1) 17(7.8) 24(11.0) 3.1 Positive
sufficient for nursing education.
Simulation-based learning 71(32.6) 80(36.7) 43(19.7) 24(11.0) 29 Positive
experience is enjoyable.
Simulation-based learning is a 18 (8.3) 41 (18.8) 59 (27.1) 100 3.1 Positive
waste of time. (45.8)
Simulation-based learning should 56 (25.7) 121 24 (11.0) 17(7.8) 3 Positive
be recommended to other students (55.5)
in other departments.
Simulation-based learning training 23 (10.6) 38 (17.4) 87(39.9) 70(32.1) 29 Positive
is boring.
Simulation-based learning has 65(29.8) 75(34.4) 46(21.1) 32(14.7) 2.8 Positive
influenced my decision-making
abilities in real clinical settings.
Simulation-based learning events 102 (46.8) 68 (31.2) 23(10.6) 25(11.4) 3.1 Positive
reflect what [ encounter in real
clinical settings.
Grand mean 3.0

Note: The mean cutoff value was 2.5. Mean scores above 2.5 indicate a good attitude towards simulation-

based learning. Negatively worded items were reverse-coded prior to analysis.

Table 2 presents data on attitude towards simulation-based learning among nursing students. The grand mean
of 3.0 indicates an overall positive attitude towards the use of simulation-based learning in nursing education

among the respondents.
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Figure 1: Bar chart showing the attitude of nursing students toward simulation-based learning

The above chart indicates that many respondents have positive attitude toward simulation-based learning in
nursing education.

Table 3: Reported influence of teaching with low-fidelity manikins on the perceived self-confidence of
nursing students (n=218)

Items Strongly Agree Disagree  Strongly Mean Remark
agree n(%) n(%) disagree
n(%) n(%)

I am confident that I can carry out 42 (19.3) 12(5.5) 76(34.8) 88(40.4) 2.0 Low

procedures taught using SBL manikins

relating to medical surgical courses.

I am confident that I am developing 37(16.9) 23(10.6) 69 (31.7) 89(40.8) 2.0 Low
skills required to perform necessary

tasks.

Participating in SBL with manikins 41 (18.8) 54(24.8) 78(35.8) 45(20.6) 24 Low
improves my confidence in performing

nursing skills.

I am confident in my ability to 17(7.8) 33(15.1) 101 (46.4) 67(30.7) 2.0 Low
independently make a clinical decision.
I am confident that [ am obtaining 31(14.2) 46(21.1) 67(30.8) 74(339) 2.2 Low

knowledge with SBL using manikins.

I am confident in my ability to ensure 40 (18.3) 27 (12.4) 95(43.6) 56(25.7) 2.2 Low
safety when carrying out procedures in

an actual clinical setting.




Items Strongly Agree Disagree  Strongly Mean Remark
agree n(%) n(%) disagree
n(%) n(%)

I am confident in my ability to work 67 (30.7) 49 (22.5) 80(36.7) 22(10.1) 2.7 High
with other nurses and healthcare
professionals.

Grand mean 2.3

Note: The mean cutoff value was 2.5. Mean scores above 2.5 indicate a high perceived self-confidence. SBL
= Simulation-based learning

Table 3 indicates a low perception of self-confidence in relation to learning clinical skills with low fidelity
manikins with a grand mean value below the critical point.

W High

m Low
Items Always  Sometimes Rarely Never Mean Remark
Learning with low-fidelity 21(9.6) 55(25.2) 67 (30.8) 75(344) 2.1 Low

manikins align with the

theoretical knowledge taught

Working on real patients is 65 (29.8) 43 (19.7) 87(39.9) 23(10.6) 2.7 High
almost the same as working on

low-fidelity manikins

I give safe and quality healthcare 41 (18.8) 11 (5.0) 90 (41.3) 76(349) 2.1 Low
after learning with low-fidelity

manikins

I am able to carry out procedures 34 (15.6) 40 (18.3) 77 (35.4) 67(30.7) 2.2 Low
learned during practical with

low-fidelity manikins




Items Always  Sometimes Rarely Never Mean Remark

I was able to use equipment 10 (4.6) 33 (15.1) 100 (45.9) 75(@34.4) 109 Low
effectively after using them on

low-fidelity manikins

I was able to communicate 32 (14.7) 44 (20.2) 66 (30.0) 76(34.9) 2.1 Low
effectively with patient after

learning with low fidelity

manikins

Grand mean 2.2

Figure 2: Pie chart showing the influence of teaching with low-fidelity manikins on the perceived self-
confidence of nursing students

The pie chart suggests that the use of low-fidelity manikins may be less effective in enhancing students’ self-
confidence.

Table 4: The influence of teaching with low-fidelity manikins on the perceived self-competence of nursing
students (n=218)

Note: The mean cutoff value was 2.5. Mean scores above 2.5 indicate a high perceived self-competence.

The result above indicates that overall respondents perceived simulation-based learning with low-fidelity
manikins as ineffective in increasing their self-competence (grand mean = 2.2) except that “working on real
patients feels the same as working with low-fidelity manikins” (mean = 2.7).

Discussion

The findings show that nursing students in the University of Benin generally had a positive attitude toward
simulation based learning. This result is consistent with Abdullah et al. (2019), who reported positive attitudes
among nursing students exposed to simulation technology, and with Kaur and Barde (2021), who also found
favourable attitudes toward simulation based teaching. The positive attitude in the present study suggests that
students recognise simulation as a useful learning approach, even when the available tools are limited in
realism.

However, the study also found that low-fidelity manikins were associated with low perceived self-confidence
among most respondents. This finding supports Mahfouz et al. (2019), who found that nursing students felt
more confident after high fidelity simulation than after low-fidelity simulation. It also aligns with Massoth et
al. (2019), where many students in the low-fidelity group felt disadvantaged after training compared with those
exposed to high-fidelity simulation. In the present study, the low confidence score may reflect the limited
ability of low-fidelity manikins to reproduce clinical cues such as patient speech, respiratory sounds, cardiac
sounds, pain responses, anxiety, and changing physiological conditions.

The low perceived competence reported by most respondents is also important. Although low-fidelity manikins
are useful for basic procedural repetition, many students did not perceive them as sufficient for developing
independent clinical performance. This finding partly contrasts with Findik et al. (2019), who reported that
low-fidelity simulation improved students’ opinions of their ability to provide stoma care, and Joho et al.



(2021), who found improvement in selected clinical skills after low-fidelity simulation training. The difference
may be explained by the nature of the procedures, the structure of the simulation, and the level of guided
feedback. Low-fidelity manikins may support narrow procedural skill acquisition better than broader clinical
competence that requires judgement, communication, prioritisation, and response to changing patient
conditions.

The contrast between the positive attitude toward simulation-based learning and low self-confidence suggests
that liking simulation does not automatically translate into self-confidence. This is a critical educational
finding. Students may accept simulation as enjoyable, useful, and relevant, yet still feel underprepared if the
simulation tools do not provide sufficient realism, scenario depth, supervised repetition, and structured
debriefing. This interpretation agrees with Palaganas et al. (2020), who emphasised that simulation learning
outcomes depend on the quality of design, learner engagement, feedback, and transfer to practice.

The study therefore reinforces a balanced view of simulation fidelity. Low-fidelity manikins should not be
dismissed because they remain practical, affordable, reusable, and useful for early psychomotor skill practice.
At the same time, they should not be the only simulation resource used when the learning objective requires
clinical reasoning, inter-professional communication, emergency response, or realistic patient interaction. A
staged model may be more appropriate, where students begin with low-fidelity task practice, progress to
medium- or high-fidelity scenarios when resources permit, and consolidate learning through clinical
supervision and debriefing. In all these, the importance of adequate clinical exposure cannot be
overemphasized as this may also boost the self-confidence of students.

Conclusion

This study found that undergraduate nursing students in the University of Benin had a generally good attitude
toward simulation-based learning, but most students reported perceived low self-confidence and low self-
competence after learning with low-fidelity manikins. The findings suggest that low-fidelity manikins remain
useful for foundational skills, but their exclusive use may not be sufficient to prepare students for the complex
demands of real clinical practice. Nursing education should therefore combine low-fidelity simulation with
structured debriefing, richer clinical scenarios, supervised practice, and progressive access to higher fidelity
simulation technology.

Declaration of Interests
The authors have no conflict of interest to declare

Funding
The authors declared that this study has received no financial support



References

Abdullah M., Ibrahim R. & Abdulla R. (2019). Nursing Students’ Attitudes Toward Simulation Technology in
Nursing Education. International Journal of Emerging Technologies in Learning (1JET). 14. 31.
10.3991/ijet.v14i114.10571.

American Nurses Association. (2015). Code of ethics for nurses with interpretive statements. Silver Spring,
MD: Author.

Daneshfar, M., & Moonaghi, H. K. (2025). The impact of clinical simulation on bridging the theory—practice
gap in nursing education: a systematic review. BMC Medical Education,25(1), 1216.
https://doi.org/10.1186/s12909-025-07790-8

Findik U.Y, Yesilyurt D.S & Makal E. (2019). Determining Student Nurses’ Opinions of the Low-Fidelity
Simulation Method. Nurse Practice Today. 6(2):71-76. https://doi.org/10.18502/npt.v6i2.911

Fowler, J. (2008). Experiential Learning and its Facilitation. Nurse Education Today, 28, 427-433.
https://doi.org/10.1016/j.nedt.2007.07.007

Handeland J., Prinz A., Ekra E. & Fossum M. (2020). The Role of Manikins in Nursing Students' Learning: A
systematic review and thematic metasynthesis. Nurse Education Today.
98. 10.1016/j.nedt.2020.104661.

Joho A., Stephen, K.M. & Ipyana, M.(2021). The Impact of Low Fidelity Simulation on Nurse Competence in
Active Management of Third Stage of Labor: An Intervention Study in Primary Health Care Settings
in Tanzania, Clinical Simulation in Nursing https://doi.org/10.1016/j.ecns.2021.03.009

Kaur J. & Barde S. (2021). Attitudes Towards Simulation-Based Teaching Among Nursing Faculty. Annals of
the Romanian Society for Cell Biology, 7143-7145. Retrieved from
http://annalsofrscb.ro/index.php/journal/article/view/2237

Kim, Y.J., & Yoo, J. H. (2022). Effects of manikin fidelity on simulation-based nursing education: a systematic
review and meta-analysis. Journal of Nursing Education, 61(2), 67-72.
https://doi.org/10.3928/01484834-20211213-03

Kolb, D.A. (1984). Experiential learning: Experience as the source of learning and development. Englewood
Cliffs, NJ: Prentice Hall.

Lamé G. & Dixon-Woods M.(2021). Using Clinical Simulation to Study how to Improve Quality and Safety
in Healthcare. BMJ Stel 2020;6:87-94. doi:10.1136/bmjstel-2018-000370

Lioce, L., Lopreiato, J., Downing, D., Chang, T. P., Robertson, J. M., Anderson, M., & Terminology and
Concepts Working Group. (2020). Healthcare simulation dictionary (2nd ed.). Agency for Healthcare
Research and Quality.

Mahasneh D., Shoqirat N., Alsaraireh A., Singh C. & Thorpe L. (2021). From Learning on Mannequins to
Practicing on Patients: Nursing Students' First-Time Experience of Clinical Placement in Jordan. SAGE
Open Nursing. doi: 10.1177/23779608211004298.

10


https://doi.org/10.18502/npt.v6i2.911
https://doi.org/10.1016/j.nedt.2007.07.007
https://doi.org/10.3928/01484834-20211213-03

Mahfouz R., Almutairi A. & Eldesouky E. (2019). Self-Confidence of Nursing Students Related to their
Simulation Learning Experience. Journal of Education and Practice DOIL: 10.7176/JEP

Massoth C., Roder H., Ohlenburg H., Hessler M., Zarbock A. & Wenk M. (2019). High- fidelity is not Superior
to Low-fidelity Simulation but Leads to Overconfidence in Medical Students. BMC Med Educ 19,
29 https://doi.org/10.1186/s12909-019-1464-7

Palaganas J., Ulrich B. & Mancini B. (2020). Mastering simulation: A handbook for success (2nd Ed.).
Sullivan.

Santana, B. D. S., & Magro, M. C. D. S. (2025). Manikin fidelity: effect on nursing students’ satisfaction and
self-confidence. Acta Paulista de Enfermagem, 38, eAPE0001871. https://doi.org/10.37689/acta-
ape/2025A00001871i

Shaaban S., Hassan M. & Mohamed A. (2021). Comparison Between Low and High-Fidelity Simulation
Regarding Nursing Students’ Self-confidence, Achievement and Satisfaction. Egyptian Journal of
Health Care, 12(3), 1529-1546. doi: 10.21608/ejhc.2021.197206

11


https://doi.org/10.37689/acta-ape/2025AO0001871i
https://doi.org/10.37689/acta-ape/2025AO0001871i


  n =  405  1 + 405 ( 0 . 05  ) 2

