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Abstract

Background Soft skills—such as teamwork, communication, and digital competence—are essential in nursing
education to ensure safe, patient-centered care. However, they are not always systematically developed or assessed in
undergraduate programmes.

Methods The aim of this study was to evaluate the long-term impact of a collaborative, student-led video simulation
project on the development of teamwaork, communication, and digital competencies among first-year nursing
students, and to explore gender-related differences. A longitudinal quantitative study was conducted in which
students worked in self-selected groups to design and produce a short instructional video simulating a nursing
technigue. The intervention was embedded in practical sessions and included a workshop on video tools and peer-
and instructor-led presentations. Teamwaork was assessed using the validated RUTE questionnaire through self- and
peer-assessment, while digital and communication skills were measured using an ad-hoc questionnaire. Outcomes
were measured at baseline (T1), post-intervention (T2), and one-year follow-up (T3).

Results Of the 167 eligible students, 164 participated (98.2%). Teamwork self-assessment improved significantly in
Active Participation (dim 3: T1-T2 p=0.01; T1-T3 p=0.006) and Achievement of Agreements (dim 7:T1-T2 p=0.001;
T1-T3 p=0.01). Coordination (dim 5) improved from T1 to T3 only (p=0.02). At T2, peers rated classmates higher

than self-ratings in most dimensions, indicating self-underestimation. Digital skills (n=134T1; n=100T2;, n=53T3)
increased in five of six items short-term; by T3, information sharing, content creation and use of multiple file types
showed sustained gains. Communication improved short-term in non-verbal aspects and topic-appropriate speaking,
with partial retention at T3. Gender analyses indicated baseline differences in task fulfilment and longer-term gains in
certain digital skills among men; interpretation is cautious due to female predominance.
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Conclusions A low-complexity, student-led video project integrated into practical teaching produced immediate
and sustained improvements in key soft skills, especially active participation, consensus-building, non-verbal
communication and digital creation. Some competencies (e.g., coordination, digital sharing) developed gradually,
underscoring the value of repeated exposure across the curriculum. Inclusive group design and reflective practices

may help address observed gender-related patterns.
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Background

In recent years, the international nursing education
community—including Europe, the United States and
Australia—has prioritized the development of compe-
tency-based curricula to better prepare future profes-
sionals for the demands of complex, digitalized, and
team-centered healthcare environments [1-3]. Within
these frameworks, soft skills such as communication,
teamwork, and digital competencies have been recog-
nized as critical elements for delivering safe, patient-cen-
tered care and for ensuring the professional effectiveness
and well-being of healthcare workers [4—7].

Soft skills are particularly relevant in high-stakes envi-
ronments like hospitals, where failures in communi-
cation or teamwork are major contributors to adverse
events [8]. Developing these abilities involves mastering
sub-skills such as negotiation, conflict resolution, shared
decision-making, and digital fluency [9]. As a result,
many nursing schools have begun exploring innovative
pedagogical strategies to embed these competencies early
in the undergraduate curriculum [10].

However, significant gaps remain. Despite growing
attention to the digital transformation of healthcare,
there is a lack of structured and evaluated programmes
aimed at fostering digital competencies in nursing educa-
tion [11].

To ensure that students can effectively use digital health
technologies in patient care, recent research emphasizes
the necessity of incorporating practical experiences with
these tools into clinical training [12]. Despite the fact that
many students are familiar with the fundamentals of digi-
tal tools, they frequently feel unprepared to use them in
clinical settings [13], highlighting a persistent disconnect
between theoretical knowledge and practical application.

Similarly, although communication and teamwork are
broadly accepted as essential for interprofessional col-
laboration and patient outcomes, they are not always sys-
tematically taught or assessed [5]. Research shows that
early training in teamwork improves students’ readiness
for clinical practice [14], while also fostering motivation
and job satisfaction. Nevertheless, assessment methods
often rely on self-perceptions, which may not fully cap-
ture actual competence levels [15]. Peer assessment has
been proposed as a complementary strategy, offering
more comprehensive insights into students’ collaborative

behaviour and increasing their engagement and account-
ability [16].

In addition, gender differences in communication
styles, digital confidence, and collaborative behaviours
have been documented [17, 18] suggesting the impor-
tance of incorporating a gender-sensitive perspective
when designing and evaluating educational interventions
aimed at soft skills development.

Among soft skills, evaluating teamwork competen-
cies is a cornerstone. There are several tools available in
the context of nursing and health education, such as the
LTSES Leadership/Teamwork Self-Efficacy Scale [19], the
GSE-Generalized Self-Efficacy Scale [20] and the Team-
STEPPS questionnaire [21]. Many, though, concentrate
on different aspects of teamwork skills or are context-
specific, such as emergency response to mass casualty
simulations, managing patients or working in critical care
teams, or measuring interpersonal competence beliefs in
STEM (science, technology, engineering, and mathemat-
ics) academic settings or research projects.

The RUTE scale [22], which evaluates a variety of team-
work-related behaviours through peer and self-assess-
ment, is distinctive and offers valuable insights into the
dynamics of student teams.

The two most suggested approaches for developing soft
skills are group video production and simulation-based
learning. The latter encourages students to collaborate,
communicate clearly, and use digital tools, particularly
when used to simulate clinical procedures. Even though
educational video projects can improve learning and
unity, they can also present difficulties, especially for
students who are not used to working in groups or who
are under time pressure [23]. Managing these challenges
well can improve teamwork, communication, and cre-
ativity skills while encouraging increased use of digital
technologies.

Given the relevance of these competencies for nursing
practice, it is essential not only to promote their develop-
ment through active learning strategies, but also to assess
them using appropriate and validated instruments that
capture multiple dimensions of teamwork, communica-
tion, and digital competence.

Therefore, the aim of this study was to evaluate the
long-term effectiveness of a student-led video-based
intervention focused on nursing procedures in fostering
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key soft skills—specifically communication, teamwork,
and digital competencies—among first-year nursing stu-
dents, and to explore potential gender-related differences
in the development of these competencies over time, in
alignment with international nursing education stan-
dards, including the WHO Global Standards for Nursing
and Midwifery Education [24], and with the intention of
providing a replicable educational model.

Methods

Design

This study adopted a quasi-experimental longitudinal
quantitative design to evaluate changes in teamwork, dig-
ital, and communication competencies among first-year
nursing students across multiple time points.

As part of the project, students worked in small groups
to produce brief instructional videos that showed them
how to correctly perform a technique that was covered
in the course’s practical sessions. Examples of these tech-
niques included spirometry, blood pressure measure-
ment, and electrocardiogram recording.

The study was carried out at the Faculty of Health Sci-
ences (University of Zaragoza), as part of the Physiology
course for the Nursing Degree programme.

In order to encourage digital and collaborative learn-
ing approaches in undergraduate nursing education, the
project was a component of an institutional teaching
innovation initiative.

Due to practical limitations and ethical considerations,
a control group was excluded in order to guarantee that
every student had equal access to education. Considering
that the intervention’s goal was to improve teamwork and
was incorporated into a required practical component.
Furthermore, as the objective was to foster the acquisi-
tion of soft skills competencies through a structured
pedagogical process rather than to test an isolated per-
ception change, the inclusion of a control group was not
consistent with the educational purpose of the study.

Reporting follows the TREND statement for nonran-
domized evaluations and the TIDieR checklist for inter-
vention description.

Participants

All first-year nursing students enrolled for the first time
in the Physiology course were invited to participate
(N=167; mean age=20.5%6.35 years). Students repeat-
ing the course were excluded because they were not
required to complete the practical component. Three stu-
dents declined participation; the final sample comprised
164 first-year students (98.2%).

The sample consisted predominantly of female stu-
dents, reflecting the gender distribution of the nursing
degree programme. Of the 164 participants, approxi-
mately 79% were women.
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As first-year students, participants had no prior clini-
cal placement experience at the time of the intervention,
and no structured or formal instruction in teamwork,
digital content creation, or oral presentation skills had
been included in the nursing curriculum prior to the
intervention.

Intervention

The intervention was embedded within the regular prac-
tical sessions of the Physiology course, which comprised
seven two-hour classes covering topics such as metabo-
lism, blood analysis, cardiovascular and respiratory
assessment, and nervous system exploration. Sixteen
groups of approximately 10-12 students were organized
following the standard course schedule.

During these sessions, the instructor introduced and
demonstrated each physiological technique, ensuring
that students gained the necessary technical understand-
ing before applying it in the video project. Approximately
30 min at the end of each class were reserved for stu-
dents to ask questions, receive feedback, coordinate their
group work, and complete the questionnaires related to
the activity. The remaining time focused on the hands-
on practice of physiological techniques. This structure
allowed students to consolidate technical knowledge dur-
ing class and later apply it creatively through their collab-
orative video projects.

The video project was included as part of the course’s
practical assessment. Although participation was volun-
tary, students were informed that the activity contributed
to their overall practical grade; non-participation did not
imply failure but could result in a lower score.

Teams of five to seven students designed and produced
a short (<5 min) instructional video simulating a nursing
technique related to the course’s physiological content.
Work was carried out autonomously and collaboratively
following a predefined schedule with clear deadlines for
group formation, technique selection, video submission,
and presentation. All instructions were provided at the
beginning of the semester to ensure transparency and
consistency throughout the process.

Groups were self-organized, allowing students to freely
choose their teammates and the technique to be dem-
onstrated. While each practical group included around
twelve students, video teams could include members
from different sessions, encouraging collaboration based
on affinity and shared interests. A public list of selected
techniques was posted on the virtual learning platform,
enabling students to view others’ choices and select
less-represented topics if desired. This open approach
promoted diversity and autonomy while maintaining
accountability.

An outside specialist in audiovisual production deliv-
ered an additional one-hour session on digital tools for
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video recording and editing. Free and open-source soft-
ware, together with applications covered by the univer-
sity’s institutional licenses (such as Microsoft 365 and
Canva Education), were used for all video production,
ensuring equal access to digital resources regardless of
students’ prior experience or equipment. Through a dedi-
cated booking system, students could also reserve univer-
sity spaces and borrow materials such as stethoscopes,
spirometers, and ECG devices.

Three final sessions (approximately two hours each)
were dedicated to video presentations at the end of the
semester. During these classes, the videos were screened
and evaluated in real time by peers and the instructor
using a shared rubric. All guidance and supervision were
provided by the same faculty member, who was respon-
sible for the course’s practical sessions.

Instruments

All instruments were administered as self-report mea-
sures using standardized Likert-type response formats
and were selected to align with the competencies tar-
geted by the intervention (teamwork, digital competence,
communication skills, and satisfaction). Evaluation pro-
cedures for each instrument are described below.

Teamwork instrument

The instrument used to assess teamwork skills was the
RUTE scale (Teamwork Questionnaire), which measures
seven key dimensions (dim) of teamwork: goal orienta-
tion (diml), involvement (dim2), participation (dim3),
task fulfillment (dim4), coordination (dim5), conflict
resolution (dim6), and consensus building (dim7). Each
item is rated from 1 to 4, representing increasing levels of
skill acquisition (Table 1). Prior to its use, the instrument
was explained to students during class time, including
the meaning of each dimension and the interpretation of
the response levels, and was completed under instructor
supervision.

For each RUTE dimension, students’ responses were
combined to generate a dimension-level score.

This validated instrument developed by Torell6 et al.
[22] showed good internal consistency in higher educa-
tion samples (Cronbach’s a = 0.86). In the present sample,
Cronbach’s alpha values ranged from 0.78 to 0.84 across
measurement points, confirming adequate reliability.

This instrument also allows a peer-assessment (co-eval-
uation), which means that each student was randomly
assigned to evaluate one teammate using the same RUTE
scale, allowing comparison between self- and peer-
perceived performance and providing an external per-
spective to support validity. For the co-evaluation, each
participant’s self-assessment score was directly compared
with the score assigned by a peer evaluator for the same
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dimension, enabling paired self-peer comparisons in
addition to longitudinal and gender-based analyses.

Digital & communication skills questionnaire (D&CSQ)
Conversely, six Likert-scale items that examined
important facets of students’ digital literacy—such as
information evaluation, content organisation, online
collaboration, privacy awareness, and creative expres-
sion through digital media—were used to evaluate their
digital competencies. These items are adapted from the
IKANOS self-assessment test [25], aligned with the Euro-
pean Digital Competence Framework (DigComp) [26],
the Australian Digital Capability Framework (ADCEF)
[27] and the DQ Framework [28], which is formalized as
a global standard by the IEEE—an international leader in
technology and standardization [29].

This questionnaire included the evaluation of commu-
nication skills through a three-item Likert-scale focused
on students’ self-perception of their performance dur-
ing presentations or audiovisual assignments. The items
addressed both verbal (clarity of speech, grammatical
accuracy, content mastery) and non-verbal aspects (pos-
ture, eye contact, volume of voice, expressive delivery).
This short ad hoc scale is based on Rodriguez-Gallego’s
Oral Presentation Rubric [30].

Together, these nine items comprise the D&CSQ,
which is detailed in Table 2.

For the Digital and Communication Skills Question-
naire (D&CSQ), item-level responses were analysed indi-
vidually to capture changes over time in specific digital
and communication competencies, rather than comput-
ing a single composite score. This approach allowed a
more fine-grained assessment of short- and long-term
changes across the different skill domains addressed by
the instrument.

Given that the D&CSQ combined distinct yet concep-
tually related dimensions rather than forming a single
latent construct, internal consistency was not calculated.
Instead, content and theoretical validity were ensured
through the selection and adaptation of items from estab-
lished frameworks and prior validated instruments. The
instrument was reviewed by two faculty members with
expertise in educational technology and communication
to confirm its clarity and relevance for first-year nursing
students.

Satisfaction survey
The satisfaction questionnaire consisted of nine Likert-
scale items and one open-ended question, allowing stu-
dents to express any additional comments about the
experience (Fig. 1).

The closed-ended items assessed students’ perceptions
regarding the overall experience with the activity, includ-
ing their perceived learning, enjoyment, engagement,
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Table 1 Teamwork questionnaire. Description of teamwork dimensions included in the RUTE scale and acquisition level of each
dimension ranges from 1 (lowest) to 4 (highest)

Teamwork questionnaire

Dimensions Items Level of
acquisition
1 I guide my actions without considering the team’s objectives 1
Performance according to objectives I guide my actions according to the objectives, but do not create synergies within the 2
The ability to stay focused on achieving the team
team’s goals effectively I guide my actions according to the objectives, creating synergies within the team 3
l'actin line with the objectives, creating synergies within the team and anticipating 4
new objectives
2 | do not participate in team tasks 1
Involvement in the team I carry out my tasks within the team without supporting others 2
The dggree of comm|tment, |.rwt.e{rest, andemo- complete my task, and support the activities of the rest of the team. 3
tional investment in team activities _—
I complete my tasks, support and encourage the activities of the rest of the team. 4
3 I do not contribute to decision-making 1
Active participation in tasks I make contributions during execution that do not affect decision-making 2
How alctlvely andl con5|lstent\y the student €M™ | provide relevant alternatives for making adjustments during the execution process 3
gages in group discussions and task execution : : ) ) )
I synthesize relevant input from the team to make adjustments during the execution 4
process
4 I'need help and supervision to be able to carry out tasks 1
Fulfillment of assigned tasks | carry out tasks following the established plan 2
The extent to which s.tL'Jde'n'ts take re§ponswpll— | carry out tasks according to the plan and adjust them when necessary 3
ity and complete their individual duties on time . )
I carry out tasks according to the plan, make adjustments when necessary, and help 4
my colleagues with theirs.
5 | carry out tasks independently of the team 1
Coordination with other team members | coordinate only when prompted by other team members 2
Ths abllltydto C?"abora“; smoothly, adapt to ) | take the initiative to coordinate with others 3
others, and maintain coherence in group worl o . ) )
group I take the initiative to coordinate with others and promote the collective work of the 4
entire team
6 I do not resolve existing conflicts 1
Conflict resolution I resolve conflicts effectively but not efficiently 2
How effectively gtudents manage d|§agree— | resolve conflicts efficiently 3
ments and contribute to a constructive team : ) ) , ) )
climate I resolve conflicts efficiently by involving team members and enhancing their 4
performance.
7 I prevent the achievement of agreements 1
Achievement of agreements | facilitate the achievement of agreements within the team. 2
The.c'apacmy to t_)wld consensus, re_achjomt | proactively reach agreements 3
decisions, and align team perspectives ) )
I proactively reach agreements and formalize them. 4

Table 2 Digital&Communication skills questionnaire (D&CSQ). Each item was rated from 1 to 4, where: 1-Never; 2-Sometimes;

3-Frequently; 4-Always

Digital & communication skills questionnaire (D&CSQ)

Digital skills

1. | critically check if the information | find on the internet is reliable.

2.1 know how to organize digital content (such as documents, images, videos) using folders or tags to find them
later making grammatical errors and demonstrate a complete understanding of the topic

3.1share what | learn with colleagues and peers in shared online spaces.

4.1am aware | should ask for permission before publishing or sharing photos in which people appear
5.1 know how to express myself by creating digital content on the internet (for example, blog posts, YouTube videos)
6.1 know how to create something new by blending different types of content (for example, text and images)

Communication skills

When doing a presentation or creating an audiovisual resource, | believe. ..

7. ... I control the volume of my voice, my posture, and maintain eye contact with the audience
8. ... I speak clearly without making grammatical errors and demonstrate a complete understanding of the topic
9. ... ladhere to the time limit and show enthusiasm in what | explain
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Responses are rated on a 5-point Likert scale:
1 — Strongly disagree / Not at all satisfactory

2 — Disagree / Slightly satisfactory

3 — Neither agree nor disagree / Adequate

4 — Somewhat agree / Satisfactory

5 — Strongly agree / Very satisfactory

The organization of the activity was appropriate.

The space where the activity took place was adequate.

Theinstructors conveyed theinformation clearly.

The experience was useful to me.

| have acquired/improved my digital competencies.

| have acquired/improved my academic competencies
(knowledge of the subject).

| have acquired/improved my communication skills.
| have acquired/improved my teamwork skills.

Overall satisfaction with the experience.

Write any comments you consider relevant (e.g., what could be
improved in the experience, whether you would like it to be
implemented in other courses, whether you would be interested
in creating a channel or Instagram account or another social
media platform to share all the projects, whether you find the
joint evaluation by teachers and peers appropriate, etc.).

Fig. 1 Satisfaction survey
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and improvement in key competencies such as commu-
nication, teamwork, and digital skills. In this way, it com-
plemented the limited scope of the brief scale measuring
digital and oral communication performance, while also
confirming the teamwork results.

Video production assessment

During the video-presentation sessions, students used
a standardized evaluation rubric (35% communication,
25% digital, 40% specific competencies) to evaluate class-
mates’ projects on a 0—10 scale (Fig. 2).

The rubric was shared online, and the videos were
assessed in real-time by both the instructor and all par-
ticipating students. The peer-assessment score repre-
sented the group consensus average, while the instructor
completed the same rubric independently. The final score
for each group was calculated as a weighted average, with
the teacher’s assessment contributing 60% and the peer
assessment 40%. This weighting ensured that the final
grade reflected both the students’ participatory evalua-
tion and the instructor’s expert judgment. The rubric was
shared in advance with all participants and used as a for-
mative and summative tool to promote transparency and
self-reflection.

Data collection

Data were collected at three time points: T1 (baseline;
before the intervention), T2 (post-intervention; immedi-
ately after the video presentation sessions) and T3 (fol-
low-up; one year later, at the beginning of the students’
second academic year).
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Students completed both Teamwork and D&CS ques-
tionnaires at the three previously indicated time points
(T1, T2, and T3). The teamwork peer assessment was
only complete once, in T2, just like the satisfaction
survey.

Data collection was integrated into class activities
and conducted using online questionnaires during class
hours, except questionnaires at T3, which were admin-
istered online, but outside class hours. No additional
demographic variables beyond age and gender were
collected.

Participant attrition occurred at both post-intervention
(T2) and follow-up (T3) stages due to nonresponse to the
online forms. Students with incomplete data at any time
point were excluded from the corresponding analyses.
For the peer-assessment component, participants with-
out a valid peer evaluation were also excluded. The flow-
chart is shown in Fig. 3.

Data analysis

Descriptive statistics (mean, standard deviation, frequen-
cies, and percentages) were calculated for all variables.
The Shapiro—Wilk test was used to assess normality.
Because data were non-normally distributed, nonpara-
metric tests were applied. Inferential analyses included
Wilcoxon signed-rank tests for within-subject compari-
sons (T1-T2, T2-T3, T1-T3), Mann—Whitney U tests
for gender comparisons at each time point and Wilcoxon
signed-rank tests for comparing self- and peer-assess-
ment scores. The significance level was set at p<0.05.
All analyses were performed using R software (Version
4.0.3).

PROCEDURE

Score from 1 to 10 in each section, taking into account the degree of fulfillment of the skills according to the
indicated criteria. The whole group must agree on the grade to be assigned to the rest of the classmates' groups.

Expresses ideas clearly
Communicative | Uses appropriate language
Skills (35%) ' Conveys information fluently
Body language supports communication

Digital Audio is clear and easy to understand

Competencies Visual content is presented appropriately

(25%) The presentation is original
Specific Uses technical language correctly
Competencies The explained procedure is accurate

(40%) Makes no conceptual or technical errors

Fig. 2 Rubric used for the evaluation of the presented video

0 1 2 3 4 5 6 7 8 9 10
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167 students eligible
(enrolled in first-year
Physiology course)

»| 3 declined participation

164 students enrolled

v v

Teamwork —_—
questionnaire T1
124 students 134 students

v

INTERVENTION
164 students

.

v v .

Teamwork
questionnaire
124 students

Co-evaluation
questionnaire
124 students

T2 Satisfaction survey | T2 D&CSQ
109 students 100 students

T2

v

VIDEO PRODUCTION
164 students

v

FOLLOW-UP
Teamwork & D&CSQ
53 students

T3

Fig. 3 Flowchart illustrating the sequence of data collection and student participation throughout the different phases of the study: T1 (pre-interven-
tion), T2 (post-intervention), and T3 (follow-up one year after the intervention). D&CSQ: Digital and Communication Skills Questionnaire

No formal power calculation was conducted; the Results
sample size corresponded to the total accessible cohort.  Implementation
Cases with missing data were excluded from the relevant  Of the 167 eligible students, 164 participated in the inter-

analyses.

vention (98.2%), indicating an excellent participation

Instruments” internal consistency was assessed using rate. Attendance to the seven practical sessions was also

Cronbach’s alpha.

very high (mean 98%).
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A total of 27 video projects were created, and all groups
successfully met the established requirements and dead-
lines outlined in the course calendar.

Teamwork self-assessment

The questionnaire on teamwork competencies was com-
pleted by 124 students at T1 and T2. The T3 follow-up
evaluation was conducted with 54 students.

Analysis of the seven dimensions assessed over time
revealed significant differences across the different time
points as well as between genders (see Supplementary
Table 1).

Two dimensions showed statistically significant dif-
ferences between the T1-T2 and T1-T3 measure-
ments: 3-Active Participation in Tasks (p=0.01 and
0.006, respectively) and 7-Achievement of Agreements
(p=0.001 and p=0.01, respectively). Dim 5-Coordina-
tion with Other Team Members also showed a significant
improvement, but only from T1 to T3 (p=0.02). Figure 4
presents the evolution over time of the dimensions that
showed statistically significant changes.

A moderate to high degree of self-perceived team-
work ability was observed at baseline (T1), with scores
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concentrated in the upper range of the scale (3—4 on a
1-4 scale), indicating a ceiling effect in several dimen-
sions. Nevertheless, comparatively lower baseline ratings
were observed in Performance According to Objectives
(dimension 1), Active Participation (dimension 3), and
Achievement of Agreements (dimension 7), whereas
Involvement in the Team showed consistently high initial
ratings. Despite this ceiling effect, a positive progression
over time was observed across all dimensions.

In terms of gender disparities, dim 4 showed a signifi-
cant difference before the intervention (p=0.01), with
female participants rating themselves as more capable
of completing tasks than their male counterparts. After
the intervention, though, this difference was not noticed.
Female students mirrored the overall sample’s trends in
showing significant improvements in dimensions 3 and
7 over time (p<0.01 for all time comparisons). Although
both genders improved, women tended to rate them-
selves slightly lower in Active Participation and slightly
higher in Achievement of Agreements. A significant gen-
der difference in Coordination (dim 5) also emerged at
T3, with women reporting higher scores (p=0.01).

Level of acquisition of each dimension

,1” Group
; B4 ™
| B 12
I 3 13

T T2 T3 T T2

T3 T1 T2 T3

Dimension

Fig. 4 Self-assessed teamwork scores over time for the dimensions showing statistically significant changes: Active participation in tasks (dim 3), Coor-
dination with other team members (dim 5), and Achievement of agreements (dim 7). Scores are shown at baseline (T1), post-intervention (T2), and one-
year follow-up (T3). Data are presented as boxplots showing medians and interquartile ranges, with individual student scores overlaid as jittered points
to illustrate score distributions. The RUTE scale ranges from 1 (lowest level of competence acquisition) to 4 (highest). Non-parametric within-subject

comparisons were conducted using Wilcoxon signed-rank tests
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Teamwork peer-assessment (co-evaluation)

At T2, 124 students completed both a self-assessment
and a peer evaluation using the same instrument. The
same questionnaire was administered; self-ratings were
compared with peer ratings (see Supplementary Table 2).
Although both the teamwork and the peer-assessment
questionnaires were completed by the same number
of students (n=124), the participants were not entirely
identical across both; some students took part in one, but
not the other.

With statistically significant differences observed in
dimensions 3 (Active Participation in Tasks), 5 (Coordi-
nation with Other Team Members), 6 (Conflict Resolu-
tion), and 7 (Achievement of Agreements), the results
presented in Fig. 5 showed a clear and consistent trend:
students rated their peers higher than they rated them-
selves. This pattern suggests a systematic underestima-
tion of one’s own performance compared with peer
perceptions, despite self-assessment scores being con-
centrated in the upper range of the scale.

Gender analysis showed a significant difference in self-
ratings for dim 4, where female students rated themselves
higher than male students in fulfilling assigned tasks
(p=0.01). This pattern, consistent with pre-intervention
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self-assessments, was not evident immediately post-
intervention. In the peer assessment for dim 7-Achieve-
ment of Agreements, the results showed that, compared
to male students, females tended to rate their peers
higher.

Digital and communicative skills

A total of 134 students completed the D&CSQ at T1, 100
at T2, and 53 at T3, with no significant differences in gen-
der distribution across time points (p = 0.454).

Results are shown in Supplementary Table 3. Regard-
ing initial self-perception (T1), the lowest self-rated was
item 5 (ability to express oneself through digital content
creation), particularly among female students. Similarly,
item 3 (information sharing with others) scored low,
especially among men (p=0.01). The highest baseline
score was for item 4 (awareness of needing permission
before publishing images of others).

Following the intervention, in the short term (T1 vs.
T2), students reported significantly higher self-ratings in
five of the six digital skill items, except item 3. However,
at T3, item 3 showed marked improvement compared to
both at T1 (p<0.001) and at T2 (p=0.03). Items 5 and 6
(ability to create using different file types) also improved

3 5 6 7

5
=
ie) ) :
(72} ~. O 0 X * &~ &

£ X - W3 {s

E 4| g a3 R 2 =
© @ . .9, ¥ x
o . .9 Vo YO
5 | 3 _ .
© J 2 ¥ 0 Group
‘S : ) & .
o3 x 2 o | _ o Auto
o) . 4 ) 4 4 &
% X ' . & - Coeval
5 ’ |
o
[&]
g | |
“5 2
)
>
o
-

1

Dimension

Fig. 5 Co-evaluation results. Comparison between self-assessment and peer-assessment scores for the teamwork dimensions showing statistically sig-
nificant differences after the intervention. Individual student scores are displayed as dot plots to illustrate the distribution of ratings for each assessment
type. Dimensions shown: 3. Active participation in tasks; 5. Coordination with other team members; 6. Conflict resolution; 7. Achievement of agreements.

Scores range from 1 (lowest level of competence acquisition) to 4 (highest)



Gomez-Torres et al. BMC Nursing (2026) 25:206

Digital

Page 11 of 15

Communicative

6 || 7 8 || o

(&)
1

n
1
Y
s
-

c
k=]

=

o |§8q { %4 f12 1%
'.%4- | L—:—‘ -!- 31
2 318 ‘

o ,' .

5 HIE ~

c 31 P"T s

S 1% Al
= A b
7 .

3 ; ‘
®

N

o

©

>

o

-

-
1

-

5 o

TIT2T3 T1IT2T3 T1T2T3 T1T2T3 T1T2T3 T1T2T3

TIT2T3 T1T2T3 T1T2T3

Dimension

Fig. 6 Digital and communication skills questionnaire (D&CSQ) results. Self-assessment of digital and communicative competencies before (T1), after
(T2), and one year after the intervention (T3). Digital items: (1) Use of digital tools, (2) Collaboration through technology, (3) Critical evaluation of digital
sources, (4) Content creation, (5) Ethical use of technology, (6) Digital communication. Communicative items: (7) Clarity of expression, (8) Active listening,
(9) Adaptation to audience. Each item was rated on a 4-point scale:1-Never; 2-Sometimes; 3-Frequently; 4-Always. Statistical analyses were conducted
using non-parametric tests, and significant differences across time points are reported in the Supplementary Table 3

significantly over time. In both, male students rated
themselves higher than females at T3 (item 5, p=0.04;
item 6, p=0.02).

A sustained improvement was also observed in item
1 (critical analysis of online content reliability), primar-
ily among male participants (p=0.01). In contrast, items
2 (digital content organisation) and 4 (permission before
publishing others’ images) did not show significant
changes from T1 to T3.

Regarding communicative skills, the lowest initial score
at T1 was for item 7 (non-verbal communication: voice,
posture, eye contact), particularly among female students
(p=0.04). In contrast, the highest initial self-rating was
found in item 9, which refers to time management and
the ability to deliver enthusiastic speeches.

As it is shown in Fig. 6, after the intervention, stu-
dents perceived short-term improvements (T1 vs. T2)
in all three communicative skills assessed (items 7-9).
One year later (T1 vs. T3), students continued to report
improvements in non-verbal communication (item 7)
and in their ability to speak appropriately on the topic
(item 8). However, only male participants reported main-
taining improvements in time management and enthusi-
asm (item 9).

Satisfaction survey

The intervention was rated very positively by participants
(n=109), with high scores for organisation (4.7+0.55),
adequacy of the space (4.72 £ 0.56), and clarity of instruc-
tion (4.72+0.5). Overall satisfaction reached a mean of
4.58+0.63, and students reported perceived improve-
ment in key competencies, particularly teamwork
(4.52+0.7), academic (4.49 +0.69), and communication
skills (4.3+0.82). Results are shown in Supplementary
Table 4.

Qualitative analysis of open-ended responses rein-
forced these findings, highlighting the activity’s dynamic,
engaging and practical nature, as well as its poten-
tial transferability to other courses. A single area for
improvement identified was related to the peer evalua-
tion system using shared rubrics (data not shown).

Discussion

This study aimed to evaluate the long-term effective-
ness of a student-led video-based intervention in foster-
ing teamwork, communication, and digital competencies
among first-year nursing students, as well as to explore
potential gender-related differences. Across the three
soft skill domains, improvements were evident imme-
diately after the intervention and, in several cases, were
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sustained one year later. These results suggest that
embedding collaborative video projects within practi-
cal coursework can support both immediate and longer-
term development of key soft skills in nursing education.

By engaging students simultaneously in group coor-
dination, verbal and non-verbal communication, and
digital content creation, the intervention provided a mul-
tifaceted learning experience that supported experiential
skill development without requiring high technological
complexity. This approach offers a flexible and replicable
model for embedding soft skills training within regular
practical teaching [31].

Teamwork skills showed notable increases in active
participation and consensus-building—dimensions 3 and
7 that are especially relevant in clinical settings where
decision-making is shared, suggesting that the interven-
tion had both short- and longer-term positive effects on
both dimensions. In contrast, coordination with peers
(dim 5) showed a delayed improvement, suggesting that
some interpersonal processes consolidate more gradually
over time, as also reported in studies linking team trust
and communication to performance [32].

Students also reported feeling more competent in
terms of digital skills, especially in the areas of respon-
sible digital behaviour and content creation. However,
the ability to share content with peers only improved sig-
nificantly over time. The study conducted by Johanson et
al. supports our findings [33] suggesting that while some
digital competencies can be developed through struc-
tured activities, others—such as digital collaboration—
depend on prolonged engagement, confidence with tools,
and the formation of sharing habits.

Additionally, long-term retention of skills like organiz-
ing digital content or managing permissions was limited,
likely due to students’ low perception of the associated
risks or relevance, as evidenced by Wright et al. [34].

Additionally, there were consistent improvements in
both verbal and nonverbal communication skills. Early
training should emphasize these skills because they are
essential to nursing practice, particularly nonverbal com-
munication, which is crucial when caring for young,
elderly, or cognitively challenged patients [35]. The need
for specialized reinforcement techniques is highlighted
by the fact that, although verbal communication was
retained generally, certain student profiles improved in
time management and expressiveness [36].

These results provide information about which soft
skills should be reinforced over time and which need
more emphasis early in the curriculum. While active par-
ticipation or communication expressiveness may react
more quickly, skills like coordination or content sharing
appear to develop gradually and benefit from repeated
exposure.
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Gender differences and perceptions

Gender-based analysis revealed important nuances
across all soft skill domains. Related to teamwork abili-
ties, a baseline difference was observed related to com-
plete their task on time (dim 4), where women rated
themselves higher (p=0.01). After the intervention, this
difference disappeared, suggesting that the experience
was effective in increasing men’s self-perception levels to
align with those of women. It is important to note that,
since self-perception scores started at a high baseline and
were already near the maximum level, there was limited
room for further improvement.

We also found gender differences in the same dimen-
sions as observed in the overall group. In both the T1-T2
and T1-T3 comparisons, female students reported a
lower self-perception in their level of active involvement
in group tasks (dim 3), but a higher perception in their
ability to reach agreements and make collective decisions
(dim 7). Notably, in this last dimension, women showed
further improvement in the T2-T3 interval. However,
these differences may be partly explained by the smaller
size of the male group (n = 12) compared to the female
group (n = 42) during the T3 period. In other stud-
ies, with more balanced samples, female students have
been found to outperform males in teamwork skills [37].
Nonetheless, this underrepresentation of male students
mirrors the broader gender imbalance observed in the
nursing profession in many countries, where the work-
force is predominantly female.

Additionally, female students rated themselves higher
in their ability to complete the tasks assigned to them
within the group (dim 4; p = 0.01). It’s interesting to note
that they also gave their male peers higher ratings for
their capacity to come to consensus and decide as a group
when working in a team (dim 7; p = 0.02). These results
might be the result of ingrained prejudices and underly-
ing social perceptions that affect how students evaluate
others and themselves in group situations. Research indi-
cates that even though women acknowledge their own
efforts, they may undervalue the contributions of other
women because they believe that male contributions are
more decisive or goal-oriented [38].

However, other studies have shown the opposite
trend—where women tend to evaluate other women
more positively—while men who strongly identify with
their gender may rate female peers less favourably, even
in the presence of objectively strong team performance
[18]. Understanding potential gender-based differ-
ences in how teamwork competencies are expressed and
assessed is crucial for developing more inclusive and
equitable learning strategies, especially in early academic
stages when students are still shaping their roles within
collaborative environments [21, 39].
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Our findings demonstrated that, in terms of digi-
tal competencies, male students sustained long-term
gains in their capacity to assess the credibility of online
content critically, while female students did not show
this improvement. Men tend to perceive themselves as
more competent in the use of digital technologies and
in the technical and pedagogical aspects of digital con-
tent analysis, which is consistent with earlier research
that suggests a persistent gender gap in digital literacy
and critical thinking [40]. In contrast, women have dem-
onstrated a greater affinity for using mobile devices and
social media, as well as higher scores in attitudes toward
digital technologies [41]. These studies suggest that men
tend to maintain and perceive greater competencies in
technology management and critical skills over the long
term, whereas women, although displaying a positive
attitude toward technology, report lower levels of self-
perception in critical digital competencies.

Finally, improvements in verbal communication were
also maintained over time, though time management
and enthusiasm (item 9) were only retained among male
students. Since time management has been linked to
enhanced clinical competence, reduced anxiety, and bet-
ter academic engagement, its development should be
supported with specific training activities [36].

These gender-related patterns support that beyond
technical training, nursing education should also address
underlying perceptions and biases that affect how stu-
dents assess and express their competencies. Creating
inclusive, balanced group dynamics and diversifying roles
within collaborative tasks may help challenge stereotypes
and support more equitable skill development.

Limitations

One of the considerations in this study is the reduction
in sample size over time. Additionally, although improve-
ments in teamwork skills were observed, they could par-
tially reflect natural developmental changes or limited
clinical exposure. However, it is important to note that
participants were first-year students at the time of the
intervention, and during their second year—when the
follow-up was conducted—they had limited exposure to
clinical placements, which reduces the likelihood that
practice-based learning alone accounts for the changes
observed. Selection bias is also possible, as students who
remained in the study may have been more motivated or
higher-performing.

Another limitation relates to the assessment approach
used. Teamwork competencies were evaluated through
student self-assessment and peer assessment, which pri-
marily capture perceived rather than objectively observed
performance. Although peer assessment was included to
complement self-report and provide an additional per-
spective on collaborative behaviours, the absence of an

Page 13 of 15

instructor-based assessment limits the possibility of tri-
angulating student perceptions with an external expert
evaluation. Future studies could strengthen the validity of
these findings by incorporating instructor ratings, struc-
tured observational checklists, or performance-based
assessments of teamwork and communication skills.

In addition, gender-related analyses should be inter-
preted cautiously given the strong female predominance,
which reflects the actual gender distribution in nurs-
ing education but limits the statistical power to detect
differences.

Future research should consider strategies to improve
follow-up retention and ensure more representative
sampling.

Conclusions

This study demonstrates that integrating teamwork, com-
munication, and digital skills within a single, collabora-
tive learning experience is both feasible and effective for
first-year nursing students. The collaborative video proj-
ect served not only as a low-complexity simulation, but
also as a pedagogically rich environment in which stu-
dents could develop multiple soft skills simultaneously
and meaningfully.

The sustained improvements observed—especially
in active engagement, consensus-building, non-verbal
communication, and digital content creation—highlight
the potential of experiential, interdisciplinary activities
to promote long-term skill retention. Furthermore, the
need for long-term reinforcement of soft skills across the
nursing curriculum is highlighted by the delayed devel-
opment of some competencies, such as peer coordination
and digital content sharing.

While structured learning experiences can help equal-
ize self-perceptions and participation, hidden social
norms and digital confidence gaps may still have an
impact on student performance and peer evaluations,
according to gender differences seen across all soft skill
domains. Addressing these imbalances through inclusive
group design, reflective practices, and critical discussion
about roles and biases can further support equitable skill
development.

Overall, this integrative approach offers a replicable
model for embedding essential soft skills into nursing
education, fostering the early formation of professional
identity, and preparing students for collaborative, tech-
nology-enhanced healthcare environments.
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