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Introduction

Higher education is essential for socio-economic and cul-
tural development worldwide. Evidence shows that changes
need to be made in undergraduate nurse education and
that continued research in this area is necessary (Lopez-
Entrambasaguas et al., 2019). The past decade has seen a
marked increase in the use of simulation as a teaching and
assessment method for nursing students as an option to
replace or complement clinical practice (Bogossian et al.,
2019). Both technical skills (procedures) and non-technical
skills (decision-making, clinical criteria/judgment, team-
work and communication) can be learnt through simula-
tion (Lioce, 2020). According to a recent meta-analysis
(Li et al., 2022), which showed high heterogeneity among
the studies, the use of high-fidelity simulators improved
the acquisition of knowledge compared with clinical prac-
tice, while also achieving a more in-depth integration
of non-technical skills. The same authors acknowledged
that the cost of replacing clinical practice with simulation
should be evaluated, taking into account manikin mainte-
nance and teaching staff costs in the development of sim-
ulated cases and of teaching for small groups of students.
Cant et al. (2022) made the same observation concerning
the use of virtual reality simulation: since student num-
bers are limited, simulation has to be combined with other
teaching methods that are less resource intense. In addi-
tion, simulation methods should meet the quality standards
defined by the International Nursing Association of Clin-
ical and Simulation Learning (INACSL) (INACSL Stan-
dards Committee, 2021), which requires training teachers
on how to use simulation methods appropriately. Further-
more, another meta-analysis evaluated whether simulation-
based learning was associated with increased stress among
students due to feeling observed and being surrounded
by technology (Oliveira Silva et al., 2022). These au-
thors concluded that simulation was not associated with in-
creased stress compared with conventional teaching meth-
ods such as case analyses and clinical practice. On the
contrary, self-confidence was significantly higher. The au-
thors suggested the increased self-confidence occurred be-
cause students could make mistakes during simulation
without consequences. It is important to remember, how-
ever, that simulation is not synonymous with technology.
As Bryant et al. (2020) noted, “the goal of simulation-
based education is not to introduce the latest technology

into training but to develop practice-ready professionals”
(p.34). Evidence now shows that simulation is effective for
undergraduate students (Hegland et al., 2017). The learn-
ing effect is greater when students are unfamiliar with the
context and task, and therefore, simulation may be more
effective among students without experience, before they
start clinical practice placements (Chernikova et al., 2020).

Emerging technologies now offer self-learning teaching
strategies that enhance the teaching of technical nursing
skills. Although information is easy to access on handheld
devices, such as phones or tablets, some instructors are
still reluctant to incorporate this methodology to their cur-
ricula due to fear of technology problems, issues with in-
ternet connection and cost (Carter-Templeton et al., 2018).
One such innovation is SimCapture for Skills®, a digi-
tal assessment and evaluation solution that complements
teaching, based on peer-to-peer self-learning. The tool em-
powers students to become more competent and confident
as they train repeatedly on fundamental technical skills
(Laerdal Medical, 2025).

Universities, in turn, are committed to efficient and
quality teaching and learning, while incorporating new
technologies. Although new learning technologies often
imply a financial burden, effective face-to-face classroom
teaching and practicing of technical skills in small groups
is also onerous, due to faculty fees (Benavides et al., 2020).
Areas such as industry and biotechnology are fully en-
gaged in researching ways to transfer technology to prac-
tice. In contrast, research is still at early stages in tech-
nology strategies related to education, learning and com-
petence acquisition (Carter-Templeton et al., 2018).

Based on the hypothesis that the use of the SimCapture
for Skills® program (Laerdal Medical, 2025) may achieve
greater student satisfaction and self-confidence than tra-
ditional classroom-based teaching in the presence of an
instructor, the aim of this study was to evaluate the ef-
fectiveness of the SimCapture for Skills® digital solu-
tion for the acquisition of competencies in technical skills
through peer-to-peer self-learning among undergraduate
nursing students .

Methodology

This was a prospective, open-label, parallel-group, ran-
domized clinical trial with a 1:1 allocation ratio involving
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second-year undergraduate nursing students at University
of Barcelona, before they started clinical practice place-
ments. The study protocol was published before recruit-
ment was initiated (ClinicalTrials.gov, NCT06225401) and
the CONSORT checklist was used to inform the study.

Sample selection

Of the 318 students enroled in the subject Clinical
Practicum I, 100 volunteers were selected and random-
ized into SimCapture PRE (n = 50) and Sim Capture Post
(n = 50). These 100 students received both the traditional
and the SimCapture training methods, in a different order
(Figure 1). One of the modules in this subject is ’Clinical
Skills’, where students learn various technical skills using
task trainers, which are low-fidelity simulators. The study
focused solely on blood draws, which is one of the tech-
niques in this module. The task consists of drawing blood
in three ways: with a collection needle and syringe, with
a collection needle and integrated Vacutainer® holder, and
with a Vacutainer Safety-Lok® butterfly and preattached
holder.

Students were randomized 1:1 to the PRE group
(teaching with SimCapture before attending the traditional
instructor-based session) or to the POST group (teaching
with SimCapture after attending the traditional instructor-
based session) (Figure 1). All measurements were recorded
at the end of each training type (traditional teaching and
SimCapture teaching).

Inclusion criteria

Enrolment in Clinical Practicum I, a compulsory sub-
ject for second-year undergraduate nursing students, and
agreement to participate in the study.

SimCapture POST (n=50)

1 Traditional
Traditional- training
RESH ‘ received

2
SimCapture SimCapture
POST training

received

Training design.

Exclusion criteria
Students who failed Human Anatomy in their first year.

Teaching description

Prebriefing phase (before practicing the skill with the
simulator) in both learning scenarios, i.e. traditional learn-
ing with an instructor and SimCapture training without
an instructor. All students enroled in the subject Clinical
Practicum I (n = 318), including the 100 clinical trial
volunteers, studied the full procedure on the virtual cam-
pus to learn how to correctly perform the blood collection
protocol and technique (indications, contraindications, ob-
jective, step-by-step protocol and possible complications).
Afterwards, they watched a video showing an instructor
performing the simulated technique. To evaluate the level
of theoretical knowledge acquired for this technique, and
before starting the simulator practice, the students took a
test in each learning scenario (in the SimCapture training
without an instructor and in the traditional learning with
an instructor).

Simulation phase (practice with the simulator):

In the traditional training for all students (n=318),
the instructor started the class with a verbal presentation,
reminding students of the theoretical concepts related
to the blood collection procedure. The instructor then
showed the group how to perform the technique with
the simulator, with the students as onlookers. Finally, the
students got into pairs and practiced the technique with the
simulator. Each pair had a needle-insertion arm simulator.
The instructor supervised the student pairs and answered
any questions. At the end of the simulation practice,
each student completed a self-assessment with a checklist
with the items comprising the technique, marking their
performance of each item as correct or incorrect. The

101681 e (linical Simulation in Nursing ® Volume 99



Clinical Simulation in Nursing

4

training session lasted two hours and instructors had 7-8
students per session.

In the SimCapture training, only the 100 study volun-
teers took part. They were randomized to SimCapture PRE
(before the traditional training, n = 50) or POST (after the
traditional training, n=50). The PRE-group received Sim-
Capture training before the traditional training: first Sim-
Capture training -SimCapture PRE - and then traditional
training - PRE-traditional sequence. The POST-group re-
ceived SimCapture training after the traditional training:
first traditional training — Traditional-POST sequence - and
then SimCapture training - SimCapture POST. Figure 1.
The students started the session by practicing directly with
the simulator. They also had one needle-insertion arm kit
per pair of students, and after signing in to the SimCap-
ture for Skills® program with the username and password
provided by the instructor, they could access the step-by-
step procedure checklist on their own phones. One student
observed their partner performing the technique, describ-
ing each step out loud and marking each item as correct
or incorrect. Then they switched roles: the student who
had been the observer practiced the procedure, while their
partner, who was now the observer, completed the check-
list with their own username and password. They could
opt to record a video of each checklist practice using their
phones, and the video was saved by the program together
with the self-assessment. Afterwards, they could access
the program as many times as they wished to review the
videos. The instructor supervised the student pairs as they
practiced in the classroom and answered any questions.
The training session lasted two hours and instructors had
14-16 students per session.

Variables
Primary dependent variable:

- Students’ self-assessments using the step-by-step pro-
cedure checklist in each learning scenario (SimCap-
ture PRE, PRE-traditional, Traditional-POST, SimCap-
ture POST). The checklist had 76 actions. The final
score is calculated from the sum of correctly completed
actions divided by the total of all actions to be com-
pleted (n/76).

Secondary dependent variables:

- Satisfaction and self-confidence acquired by the stu-
dents in each learning scenario (SimCapture PRE,
PRE-traditional, Traditional-POST, SimCapture POST).
The Student Satisfaction and Self-Confidence in Learn-
ing Scale evaluation instrument was used. The Span-
ish version had previously validated by Farrés-
Tarafa et al. (2021). The scale has 13 items (5
referring to satisfaction and 8 to self-confidence),
scored on a Likert scale, where 1 is strongly dis-
agree and 5 is strongly agree. Students completed

the questionnaire immediately after the SimCapture
or traditional teaching with the instructor in the
room.
Number of times each student performed the technique
using the simulator in each learning scenario (SimCap-
ture PRE, PRE-traditional, Traditional-POST, SimCap-
ture POST). This was obtained from the number of
checklists completed by each student, considering that
the checklist covers three practical parts that can be
repeated independently according to the three ways of
drawing blood: needle and syringe, needle and vacu-
tainer, and butterfly and vacutainer.

- Financial cost by teaching type, extrapolated to the
whole year group, i.e., to the 318 students enrolled in
Clinical Practicum I. After completing the study data
collection phase, the costs of faculty fees were calcu-
lated. It was found that in the traditional teaching group
(where the ratio of instructors to students was 1:7-8), 40
instructors would be needed for the whole year group
and in the SimCapture® teaching group (where the ra-
tio was 1:14-16), a total of 20 instructors would be
needed. The costs of consumables (syringes, test tubes,
lines, etc.) and equipment (simulators and replacement
parts) were also calculated for each learning scenario
(traditional versus SimCapture). The SimCapture train-
ing costs included the cost of software licenses for the
total number of students enrolled in this subject.

Independent variables:

Sociodemographics (age, sex), work experience as a
nursing associate, score obtained in the pre-simulator
theory test.

Sample size calculation

Anticipating that the training with the new SimCapture
technology would have a moderate effect size (d = 0.6),
with a confidence level of 95%, it was calculated that 45
students needed to be enrolled in each group (SimCapture
PRE [simulation before traditional training] and SimCap-
ture POST [simulation after traditional training]), taking
into account that all students also received traditional class-
room training with an instructor. Allowing for a 10% loss
to follow-up, a total of 50 students needed to be recruited
for each group.

Recruitment, randomization, sequencing and
blinding

All students enrolled in Clinical Practicum I (n = 318)
who were scheduled to receive traditional training with an
instructor in the academic year 2023-24 were contacted
by the subject coordinator when the traditional teaching
groups were being set up (with 7 or 8 students per ses-
sion), and they were asked verbally if they would like
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to participate in the study, which would involve receiving
complementary teaching with the SimCapture for Skills®
program. Students who agreed to participate and signed
the informed consent form were added to a randomisa-
tion list. A total of 100 students were selected from the
list using a random number sequence function in Ex-
cel, since 100 was the number of students needed ac-
cording to the sample size calculation. The 100 students
were then randomized to the PRE or POST group us-
ing a new number sequence. The lists and sequences
were generated by an investigator who did not teach the
subject.

The regular teachers of the subject were informed about
the study but did not participate in the SimCapture for
Skills® teaching sessions and were unaware which of the
students participated in the complementary sessions. The
investigators who performed the statistical analysis for the
dependent variables worked with anonymous data. The
study therefore had a double-blind design, as neither the
instructors nor the investigators knew which groups the
students were assigned to.

Data analysis

An intention-to-treat analysis was conducted. Categori-
cal variables were expressed as frequency and percent-
age using Fisher’s or Chi-Square test to compare groups.
Quantitative variables were described using the median
and standard deviation or median and interquartile range
(P25-P75), depending on the distribution of the data.
The variables were compared with Student’s t-test or
Mann-Whitney U test, respectively. The Wilcoxon test
was performed for paired data (SimCapture PRE vs PRE-
Traditional group and SimCapture POST vs Traditional-
POST group). A p-value of <.05 was considered sig-
nificant. Cohen’s d was used to examine effect size dif-
ferences, with the strength of the relationship rated as
weak (d = 0.20-0.49), moderate (d = 0.50-0.79), or
strong (d > 0.79). All analyses were performed using IBM
SPSS Statistics software (IBM Statistics®, Markham, ON,
Canada).

Ethical considerations

The university’s Ethics Committee approved the research
project. All students who participated signed the informed
consent form and were told that receiving complemen-
tary training with SimCapture would not have any im-
pact on their academic record. Students who were not
selected by random sequence to participate in the study
were informed that after the study ended, they would be
offered two hours of simulation practice, to give them the
same opportunity to learn as the others in their class. The
videos recorded by the students themselves during class
were saved on the SimCapture for Skills® platform and

were accessible only by students with a username and
password.

Results

Of the 318 students enrolled in the course subject, six had
exclusion criteria and 169 declined to participate. A further
43 were ruled out in the randomised selection process.
Of the 100 randomised students, 48 received training in
the PRE group and 50 in the POST group, in addition to
the traditional teaching received by all students enrolled in
the subject. The reasons for the drop-outs are described in
Figure 2.

There were no differences in the socio-demographic
and academic variables between the two teaching groups
(Table 1).

Despite having less prior knowledge, the students’ self-
assessments were significantly better when they did the
SimCapture sessions compared to the traditional teaching
sessions (Table 2). In the traditional training session as-
sessments, scores were higher when students received the
traditional training after the SimCapture training than be-
fore it (PRE-Traditional 75 [67.6-76] vs Traditional-POST
73 [61.4-76], p = .006, d = 0.54). The largest effect
size change occurred when students received the SimCap-
ture training after the traditional training with an instructor
(SimCapture POST 75 [72.9-76] vs Traditional-POST 73
[61.4-76], p < .001, d = 0.66) (Table 2). More practices
were done with the simulator in the SimCapture sessions
than in the traditional teaching sessions, in the PRE and
POST groups alike, but there were no significant differ-
ences (Table 2). Two pairs in the SimCapture training ses-
sions completed two full checklists each, in both the PRE
and POST groups. In the traditional training sessions, one
pair did not complete any checklists and no pairs repeated
any parts of the checklist (Table 2).

Student satisfaction with the learning scenario (item 2
on the SCLS scale) and teaching materials (item 4) was
higher in the SimCapture sessions, and the comparison
was statistically significant between the traditional groups.
More students marked strongly agree for satisfaction with
the learning scenario when they received traditional teach-
ing after had practiced with SimCapture. (Table 3 ). Stu-
dent self-confidence scores showed that the mastery ac-
quired by performing the technique (item 6) tended to be
higher in SimCapture training, and also after practicing
with SimCapture. The students acknowledged that Sim-
Capture was a valid simulation instructor (items 12 and
13), especially when used first, before the traditional class-
room teaching with instructor (Table 3).

By extrapolating the data to the whole group of 318
students, we found that the cost of consumables would
be higher in the SimCapture teaching group compared to
the traditional group. In addition, arm kit skins had to be
replaced more frequently because students practiced more,

101681 e (linical Simulation in Nursing ® Volume 99



Clinical Simulation in Nursing

== CONSORT

A7, I TRANSPARENT REPORTING of TRIALS

CONSORT 2010 Flow Diagram

[ Enrolment ]

Assessed for eligibility (n= 318)

Excluded (n= 218)
+ Not meeting inclusion criteria (n= 6)

+ Declined to participate (n= 169)
+ Eligible, but excluded by randomisation
as per calculated sample size (n= 43)

Randomized (n= 100)

Figure 2

Y [ Allocation ] ¥
Allocated to intervention PRE (n=50) Allocated to intervention POST (n= 50)
+ Received allocated intervention (n= 48) + Received allocated intervention (n= 50)
+ Did not receive allocated intervention (did not + Did not receive allocated intervention (n= 0)

present for training) (n= 2)
¥ [ Follow-Up ] v
- J

Lost to follow-up (n=2) Lost to follow-up (n= 2)
Discontinued intervention (did not complete the Discontinued intervention (did not complete the
questionnaires) (n= 2) questionnaires) (n= 2)

v [ Analysis ] v
Analysed (n= 46) Analysed (n= 48)
+ Excluded from analysis (n= 0) + Excluded from analysis (n=0)

consort-2010-flow-diagram_EN_rev.

Table 1 - Socio-Demographic and Academic Characteristics of Each Group.

Simcapture pre group (n = 46)

Simcapture post group (n = 48)

Age 19 (18-21)
Sex (female) 40 (87)
Experience as a nursing associate 1(2.2)

19.5 (19-24.1)
45 (93.8)
3 (6.3)

Data are expressed as median (P10-P90) or frequency and percentages.

increasing the number of holes in the skin, leading to fluid
leakage and making it harder to perform the simulation.
However, even after adding the cost of the software li-
censes, SimCapture teaching was less expensive than tra-
ditional teaching with an instructor, because SimCapture
required half the number of instructors, as the students
could practice the technique themselves and the instructor
only had to answer any questions that the students may
have (Table 4).

Discussion

Student satisfaction with the learning scenario and teaching
materials was higher with the SimCapture program than
with the instructor. In addition, SimCapture gave students
more self-confidence when performing the technical skill
than when the instructor delivered the classroom training,
because they were able to practice more with the simu-
lator, and choose which technical part of the checklist to
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Table 2 - Self-Assessments and Number Of practices for Each Learning Scenario.

SimCapture-PRE  PRE-traditional

SimCapture-PRE vs

Traditional-POST SimCapture-

Traditional-POST vs  Comparison of Comparison of

PRE-traditional POST SimCapture-POST SimCapture groups  traditional groups
comparison comparison#
n = 46, 23 pairs n = 48, 24 pairs
Pre-simulation 3 (2-4) 3 (2-4) 0.021° 4 (3-4) 4 (3-4) 0.879" <0.001* 0.051*
knowledge test 2.9+ 0.7 3.3+ 0.7 3.6 +£ 0.6 3.6 + 0.6
(prebriefing)
Completed 76 75 0.053f 73 75 <0.0017 0.263% 0.006*
checklist score* (73-76) (67.6-76) d=0.43 (61.4-76) (72.9-76) d=0.66 d=0.12 d = 0.54
75 +£1.6 73.9 £ 3.2 69.5 £ 11.1 74.8 £ 1.8
Number of practices
Completed 51/46 (110.9%) 45/46 (97.8 %) 0.770° 47/48 (97.9%)  53/48 0.775% 18 18
checklist (110.4%)
Needle and syringe  62/46 (134.8  46/46 (100 %)  0.321° 48/48 63/48 0.4018 18 18
%) (100%) (131.25%)
Needle and 59/46 (128.3 46/46 0.394° 48/48 59/48 0.4845 0.890° &
Vacutainer %) (100 %) (100%) (122.9%)
Butterfly and 53/46 (115.2%) 45/46 0.663° 47/48 57/48 0.571¢ 18 18
Vacutainer (97.8%) (97.9%) (118.75%)

* The score ranges from 0 to 76 (correct items/total number of items [76]). For students who entered more than one completed checklist, the score of the last checklist was selected. Data are expressed

as median (P10-P90) and mean =+ standard deviation. Cohen’s d (d) for effect size.
T Wilcolxon test for paired data.
* Mann-Whitney U-test.

§ Fisher's test.
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Table 3 - Comparison of the Student Satisfaction and Self-Confidence Scale in Each Learning Scenario.

SimCapture PRE PRE- PRE-traditional TRADITIONAL- SimCapture Traditional-POST Comparison of Comparison of
TRADITIONAL  comparison POST POST comparison SimCapture traditional
groups groups

Satisfaction with current learning (n[%]) n = 46 n =48
1. The teaching methods Strongly 0 (0) 1(2.2) 0.522 1(2.1) 1(2.1) 0.507 0.581 0.721
used in this simulation were disagree 0 (0) 0 (0) 0 (0) 1(2.1)
helpful and effective Disagree 0 (0) 0 (0) 1(2.1) 0 (0)

Undecided 11 (23.9) 13 (28.3) 16 (33.3) 11 (22.9)

Agree 35 (76.1) 32 (69.6) 30 (62.5) 35 (72.9)

Strongly agree
2. The simulation provided  Strongly 0 (0) 1(2.2) 0.184 0 (0) 0 (0) 0.086 0.118 0.013
me with a variety of learning disagree 0 (0) 0 (0) 1(2.1) 1(2.1)
materials and activities to  Disagree 0 (0) 0 (0) 3 (6.3) 1(2.1)
promote my learning during Undecided 4 (8.7) 9 (19.6) 21 (43.8) 11 (22.9)
my training Agree 42 (91.3) 36 (78.3) 23 (47.9) 35 (72.9)

Strongly agree
3. I enjoyed how my Strongly 0 (0) 1(2.2) 0.740 1(2.1) 0 (0) 0.429 0.867 0.867
instructor taught the disagree 0 (0) 0 (0) 0 (0) 0 (0)
simulation Disagree 2 (4.3) 3 (6.5) 2 (4.2) 2 (4.2)

Undecided 13 (28.3) 12 (26.1) 10 (20.8) 16 (33.3)

Agree 31 (67.4) 30 (65.2) 35 (72.9) 30 (62.5)

Strongly agree
4. The teaching materials Strongly 0 (0) 1(2.2) 0.457 0 (0) 1(2.1) 0.167 0.597 0.052
used in this simulation were disagree 0 (0) 0 (0) 0 (0) 0 (0)
motivating and helped me to Disagree 1(2.2) 0 (0) 4 (8.3) 1(2.1)
learn Undecided 8 (17.4) 11 (23.9) 18 (37.5) 12 (25)

Agree 37 (80.4) 34 (73.9) 26 (54.2) 34 (70.8)

Strongly agree
5. The way my instructor(s) Strongly 0 (0) 0 (0) 0.657 0 (0) 0 (0) 0.544 0.640 0.547
taught the simulation was  disagree 0 (0) 0 (0) 0 (0) 1(2.1)
suitable to the way I learn  Disagree 2 (4.3) 3 (6.5) 1(2.1) 3 (6.3)

Undecided 10 (21.7) 13 (28.3) 13 (27.1) 13 (27.1)

Agree 34 (73.9) 30 (65.2) 34 (70.8) 31 (64.6)

Strongly agree

(continued on next page)
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Table 3 (continued)
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Table 4 - Costs of Consumables, Equipment and Instructors’ Fees for Each Learning Scenario.

Consumables Traditional teaching with ~ Cost in EUR Teaching with Cost in EUR
an instructor SimCapture
(n = 318) (n = 318)
Consumables*
Underpad 17 5.08 17 5.08
Intravenous needle 387 6.09 1049.4 16.51
Blue butterfly with 23G Vacutainer 425 207.24 699.6 341.15
adapter
Vacutainer needle 407 76.83 699.6 132.06
Tape 2 0.69 25.44 8.80
Non-sterile gauze 1400 22.02 1431 22.51
Nitrile gloves, L 100 4.72 286.2 13.51
Nitrile gloves, M 200 9.44 1399.2 66.03
Nitrile gloves, S 1000 47.19 1399.2 66.03
10 ml syringe 410 19.35 922.2 43.52
Vacutainer shield/holder 727 45.74 795 50.02
Vacutainer tube 1081 260.95 2385 575.73
705.34 1340.95
Equipment
Simulator (needle-insertion arm kit)* 1 per pair (857.89), 12 10294.68 1 per pair 10294.68
used (857.89), 12 used
Skin replacements for needle-insertion  Twice yearly; 325,49 per 1952.94 Annual replacement  1952.94
arm kits' skin replacement anticipated in half
(12x325.49)/2 the arms;
6x325.49
SimCapture software license* 0 0 - 8105.8
12247.62 20353.42
Instructors’ fees
Gross salary for 5 months of teaching® 1064 x 40 instructors 42560 1064 x 20 21280
(212.96 x 5 = 1064) instructors
TOTAL TEACHING COST 55512.96 42974.37

* ALl prices include VAT, as per university’s usual supplier.
T Prices as stated in January 2024 on Laerdal website.

 As per Laerdal’s estimate sent to the university. The item varies according to the technical equipment available at the university.

§ Published on the university’s website.

repeat. SimCapture lets student pairs learn at their own
pace, while making sure that both students are active all
the time. Students can rewatch their videos of technique
performance whenever they need to refresh their learning.

A decade has passed since Cook et al. (2013) and
Shin et al. (2015) concluded, in two meta-analyses, that
simulation modifies knowledge very little, but is very ef-
fective for the acquisition of technical skills. In 2020, a
meta-analysis by Chernikova (Chernikova et al., 2020) cor-
roborated those results, showing that technical skills im-
prove most, and that students become more competent,
when they arrive at simulation sessions with more prior
theoretical knowledge. This explains the students’ high
level of satisfaction and self-confidence with SimCapture
in our study, because they can practise more and there-
fore acquire better competence at performing the technical
skill. Instructors, in turn, spend less time repeating theo-
retical concepts because students learn the theory them-

selves through the teaching material available on the vir-
tual campus. However, this knowledge should always be
assessed to ensure that students have prepared sufficiently
before starting the simulation. Indeed, students who started
with SimCapture (SimCapture PRE) arrived at the sim-
ulation session having studied little theory because they
knew this part of the study would have no impact on their
academic record, which demonstrates the need for assess-
ment of theoretical knowledge. A systematic review by
Oliveira Silva et al. (2022) found that simulation helped
students develop self-confidence before they started clini-
cal practice because exposure to the simulator promoted
problem-solving. During simulation, students can make
mistakes without harming patients and they can learn from
those mistakes, thus saving them from mistakes in clinical
practice (Breitkreuz et al., 2016).

SimCapture allows students to repeat technical parts
that are the most challenging for them, because the pro-
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gram provides more practice time and less theory than in
traditional classroom teaching with an instructor. In ad-
dition, observers also play an active role by describing
each step out aloud and evaluating how their partners are
performing the technique, whereas in traditional teaching
observers may lose concentration due to their passive ob-
server role. The passivity in therefore twofold, involving
observing both the instructor and the partner performing
the technique. Students are active only when practicing,
and according to the results in our traditional teaching ses-
sions, there is only time to complete the entire checklist
once. According to El Hussein and Ha (2023), the observer
role is effective because it causes less anxiety than the ac-
tive role and allows students to focus more on learning,
providing they are occupied with at least some activity,
which is indeed the case with SimCapture.

The higher self-assessment scores in the SimCapture
training sessions are explained by more practice taking
place with the SimCapture program as instructor. The
higher scores achieved by students receiving the traditional
teaching session after the SimCapture (PRE-traditional
session) than those starting with the traditional teaching
(Traditional-POST session) are explained by the concept
of deliberate practice, which is repeating a task after re-
flecting on one’s performance (Motola et al., 2013). In
our study, deliberate practice helped students memorize
the checklist steps, leading to perceptions of higher self-
confidence among the students who received the Sim-
Capture training after the traditional teaching session.
Su et al. (2023) showed that the more times a suturing
technique was performed with a mobile-based web ap-
plication, the higher the score awarded by the instruc-
tors. Hernon et al. (2024) found that self-confidence was
associated with increased learning, observing low levels
of self-confidence in final-year undergraduate nursing stu-
dents who practised venipuncture only once with task train-
ers.

SimCapture has been proven to be cost-effective. De-
spite requiring more investment in materials and software
licences, instructors do not have to be hired for small
groups of 7-8 students. This study shows that students’
self-confidence does not improve in a passive learning
role (when the students observe instructors demonstrat-
ing a technique). When performing the technique repeat-
edly themselves with SimCapture, in an active role, self-
confidence increases. Students are able to interact with a
task trainer, which also gives automatic feedback. In our
study the task trainer, the SimCapture for Skills® program,
therefore enhanced students’ self-confidence.

Limitations
Since the study was conducted at a single university with

its own teaching characteristics, the data can be extrapo-
lated only to similar academic settings. However, our re-

sults corroborate those reported in the literature and there-
fore reinforce the role of technology in simulation, and
specifically with SimCapture.

The assessment methodology applied in the teaching
plan for this subject prevented the teaching staff from as-
sessing the students carrying out this complementary teach-
ing. For this reason, we were only able to compare student
self-assessments in the learning scenarios. Comparing this
self-assessment with teaching staff assessments would be
an interesting way to continue this line of research.

Conclusions

SimCapture for Skills® is an effective and financially fea-
sible mobile-based instruction method for technical skills
training in undergraduate nursing students.

Ethical approval

The study was approved by the Barcelona University’s
Ethics Committee under code IRB00003099.

Funding

This study had been funded in whole or partially by the
“Ajuts de Recerca Escola d’Infermeria UB, (PRFI23-001-
B1)”.

Declaration of competing interest

The authors declare the following financial inter-
ests/personal relationships which may be considered as po-
tential competing interests: Dra. Marta Raurell reports fi-
nancial support was provided by University of Barcelona.
Marta Raurell reports a relationship with University of
Barcelona that includes: employment. If there are other
authors, they declare that they have no known compet-
ing financial interests or personal relationships that could
have appeared to influence the work reported in this

paper.

CRediT authorship contribution statement

Marta Raurell-Torreda: Conceptualization, Data cu-
ration, Formal analysis, Funding acquisition, Investigation,
Methodology, Project administration, Validation, Visualiza-
tion, Writing — original draft, Writing — review & editing.
Carmen Obejo-Alamillos: Investigation, Methodology,
Supervision, Validation. Concepciéon Turégano-Duaso:
Investigation, Methodology, Supervision, Validation. Silvia
Esteban-Sepiilveda: Investigation, Methodology, Super-

101681 e (linical Simulation in Nursing ® Volume 99



Clinical Simulation in Nursing

13

vision, Validation, Writing — original draft, Writing —
review & editing. Roser Adalid-Villaronga: Investiga-
tion, Methodology, Validation, Visualization. Joan Maria
Estrada-Masllorens: Investigation, Methodology, Supervi-
sion, Validation. José Antonio Sarria-Guerrero: Investi-
gation, Methodology, Supervision, Validation. Luis Basco-
Prado: Conceptualization, Data curation, Formal analysis,
Supervision, Validation, Writing — original draft, Writing
— review & editing. Ignacio Zaragoza-Garcia: Conceptu-
alization, Investigation, Methodology, Supervision, Valida-
tion, Writing — original draft, Writing — review & editing.
Ana Belén Fernandez-Cervilla: Investigation, Methodol-
ogy, Supervision, Validation.

References

Benavides, L., Tamayo Arias, J., Arango Serna, M., Branch Bedoya, J.,
& Burgos, D. (2020). Digital transformation in higher education in-
stitutions: a systematic literature review. Sensors, 20(11), 3291. https:
//doi.org/10.3390/s20113291.

Bogossian, F. E., Cant, R. P, Ballard, E. L., Cooper, S. J., Levett-
Jones, T. L., McKenna, L. G., Ng, L. C., & Seaton, P. C. (2019).
Locating “gold standard” evidence for simulation as a substitute for
clinical practice in prelicensure health professional education: A sys-
tematic review. Journal of Clinical Nursing, 28(21-22), 3759-3775.
https://doi.org/10.1111/jocn.14965.

Breitkreuz, K. R., Dougal, R. L., & Wright, M. C. (2016). How Do
Simulated Error Experiences Impact Attitudes Related to Error Pre-
vention? Simulation in Healthcare: The Journal of the Society for
Simulation in Healthcare, 11(5), 323-333. https://doi.org/10.1097/SIH.
0000000000000174.

Bryant, K., Aebersold, M. L., Jeffries, P. R., & Kardong-
Edgren, S. (2020). Innovations in simulation: nursing leaders’ ex-
change of best practices. Clinical Simulation in Nursing, 41, 33-40.el.
https://doi.org/10.1016/j.ecns.2019.09.002.

Cant, R., Cooper, S., & Ryan, C. (2022). Using virtual simulation
to teach evidence-based practice in nursing curricula: A rapid re-
view. Worldviews on Evidence-Based Nursing, 19(5), 415-422. https:
/ldoi.org/10.1111/wvn.12572.

Carter-Templeton, H., March, A. L., & Perez, E. (2018). Use of mobile
computing devices among nursing students for information seeking in
simulation. CIN: Computers, Informatics, Nursing, 36(1), 1-4. https:
/ldoi.org/10.1097/CIN.0000000000000411.

Chernikova, O., Heitzmann, N., Stadler, M., Holzberger, D., Seidel, T.,
& Fischer, F. (2020). Simulation-based learning in higher education: A
meta-analysis. Review of Educational Research, 90(4), 499-541. https:
/ldoi.org/10.3102/0034654320933544.

Cook, D. A., Hamstra, S. J., Brydges, R., Zendejas, B., Szostek, J. H.,
Wang, A. T., Erwin, P. J., & Hatala, R. (2013). Comparative effec-
tiveness of instructional design features in simulation-based education:
Systematic review and meta-analysis. Medical Teacher, 35(1), e867-
€898. https://doi.org/10.3109/0142159X.2012.714886.

El Hussein, M. T., & Ha, C. (2023). Experiences of nursing students
in observer roles during simulation-based learning and the impact on
patient safety: A scoping review. Clinical Simulation in Nursing, 78,
7-17. https://doi.org/10.1016/j.ecns.2023.02.003.

Farrés-Tarafa, M., Bande, D., Roldan-Merino, J., Hurtado-Pardos, B.,
Biurrun-Garrido, A., Molina-Raya, L., Raurell-Torreda, M., Casas, 1.,
& Lorenzo-Seva, U. (2021). Reliability and validity study of the
Spanish adaptation of the “Student Satisfaction and Self-Confidence
in Learning Scale” (SCLS). PLOS ONE, 16(7), Atrticle e0255188.
https://doi.org/10.1371/journal.pone.0255188.

Hegland, P. A., Aarlie, H., Strgmme, H., & Jamtvedt, G. (2017).
Simulation-based training for nurses: Systematic review and meta-
analysis. Nurse Education Today, 54, 6-20. https://doi.org/10.1016/j.
nedt.2017.04.004.

Hernon, O., McSharry, E., Simpkin, A. J., MacLaren, I, &
Carr, P. J. (2024). Evaluating nursing students’ venipuncture and pe-
ripheral intravenous cannulation knowledge, attitude, and performance:
A two-phase evaluation study. Journal of Infusion Nursing, 47(2), 108-
119. https://doi.org/10.1097/NAN.0000000000000539.

INACSL Standards Committee (2021). Healthcare Simulation Standards
of Best Practice®. Clinical Simulation in Nursing. https://doi.org/10.
1016/j.ecns.2021.08.018.

Laerdal Medical. (2025). Simcapture for Skills. https://lacrdal.com/us/
information/simcapture-for-skills/. Accessed January 14, 2025.

Li, Y. Y, Au, M. L, Tong, L. K., Ng, W. I, & Wang, S. C. (2022).
High-fidelity simulation in undergraduate nursing education: A meta-
analysis. Nurse Education Today, 111, Article 105291. https://doi.org/
10.1016/j.nedt.2022.105291.

Lioce, L. (2020). Healthcare simulation dictionary (Second). Agency
for Healthcare Research and Quality. https://doi.org/10.23970/
simulationv2.

Lépez-Entrambasaguas, O. M., Calero-Garcia, M. J., Diaz-Meco-
Nifio, A. M., & Martinez-Linares, J. M. (2019). Quality assurance in
nursing education: A qualitative study involving students and newly
graduated nurses. International Journal of Environmental Research and
Public Health, 17(1), 240. https://doi.org/10.3390/ijerph17010240.

Motola, I., Devine, L. A., Chung, H. S., Sullivan, S. E., & Is-
senberg, S. B. (2013). Simulation in healthcare education: a best evi-
dence practical guide. AMEE Guide No. 82. Medical Teacher, 35(10),
Article e1511-30. https://doi.org/10.3109/0142159X.2013.818632.

Oliveira Silva, G., Oliveira, F. S. E., Coelho, A. S. G., Caval-
cante, A. M. R. Z., Vieira, F. V. M., Fonseca, L. M. M., Camp-
bell, S. H.,, & Aredes, N. D. A. (2022). Effect of simulation on
stress, anxiety, and self-confidence in nursing students: Systematic re-
view with meta-analysis and meta-regression. International Journal of
Nursing Studies, 133, Article 104282. https://doi.org/10.1016/j.ijnurstu.
2022.104282.

Shin, S., Park, J.-H., & Kim, J.-H. (2015). Effectiveness of patient sim-
ulation in nursing education: Meta-analysis. Nurse Education Today,
35(1), 176-182. https://doi.org/10.1016/j.nedt.2014.09.009.

Su, J.-M., Wu, C.-Y., Hong, W.-T., Chen, P.-S., Hung, K.-S., & Wang, C.-
J. (2023). Application of mobile-based web app to enhance simple su-
turing skills of nurse practitioners. Nurse Education Today, 131, Article
105959. https://doi.org/10.1016/j.nedt.2023.105959.

101681 e (linical Simulation in Nursing ® Volume 99


https://doi.org/10.3390/s20113291
https://doi.org/10.1111/jocn.14965
https://doi.org/10.1097/SIH.0000000000000174
https://doi.org/10.1016/j.ecns.2019.09.002
https://doi.org/10.1111/wvn.12572
https://doi.org/10.1097/CIN.0000000000000411
https://doi.org/10.3102/0034654320933544
https://doi.org/10.3109/0142159X.2012.714886
https://doi.org/10.1016/j.ecns.2023.02.003
https://doi.org/10.1371/journal.pone.0255188
https://doi.org/10.1016/j.nedt.2017.04.004
https://doi.org/10.1097/NAN.0000000000000539
https://doi.org/10.1016/j.ecns.2021.08.018
https://laerdal.com/us/information/simcapture-for-skills/
https://doi.org/10.1016/j.nedt.2022.105291
https://doi.org/10.23970/simulationv2
https://doi.org/10.3390/ijerph17010240
https://doi.org/10.3109/0142159X.2013.818632
https://doi.org/10.1016/j.ijnurstu.2022.104282
https://doi.org/10.1016/j.nedt.2014.09.009
https://doi.org/10.1016/j.nedt.2023.105959

	SimCapture for Skills®: Mobile-based web skills training for undergraduate nursing students: A randomized clinical trial
	Introduction
	Methodology
	Sample selection
	Inclusion criteria
	Exclusion criteria
	Teaching description
	Variables

	Sample size calculation
	Recruitment, randomization, sequencing and blinding
	Data analysis
	Ethical considerations

	Results
	Discussion
	Limitations
	Conclusions
	Ethical approval
	Funding
	Declaration of competing interest
	CRediT authorship contribution statement

	Reference

