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Abstract: Background: Nursing students need to acquire knowledge through active methods that
promote critical thinking and decision making. The purpose of this study is to analyze whether
there are differences in the acquisition of knowledge by nursing students between active face-to-face
or virtual teaching methods. Methods: In this comparative study, nursing students enrolled in the
psychology course were divided into two groups: a face-to-face group that received active teaching
methods and a virtual group. The virtual group was exposed to the Effective Learning Strategy
(ELS), which included seminars based on video content through the Virtual Campus and answering
questions using the H5P tool. In addition, participants engaged in reflection tasks on the content.
Covariate data were collected, and knowledge tests were administered to both groups before and
after the course. After three months, subjects were re-evaluated with a final exam to assess content
retention. Results: A total of 280 students were randomized. No differences were found in students’
scores at the end of the knowledge test or in their final grades in the subject. Having study habits
(b = 0.12, p = 0.03) and social support from relevant people (b = 0.09; p = 0.03) were associated with
better post-intervention scores, and inversely with social support from friends (b = −0.12, p < 0.01).
Final grades were inversely associated with digital safety literacy (b = −0.101, p = 0.01). No factors
were associated with the scores of each group separately. Conclusions: The ELS virtual active learning
model is as effective as face-to-face active learning methods for teaching psychology to first-year
nursing students. This study was not registered.

Keywords: competencies; nursing; education; seminars; virtual campus; H5P

1. Introduction

Nursing education requires the development of critical thinking, initiative in decision
making, and analytical skills [1]. Active learning methods have been shown to promote the
development of critical thinking [1]. This encourages students to reflect on the content they
are learning and to develop decision-making skills. Active learning generally refers to “Any
instructional method that engages students in the learning process beyond listening and
passive note taking. Active learning approaches focus on developing students’ skills and
higher-order thinking through activities such as reading, writing, and/or discussion” [2].
The learning process requires the active participation of the student as the main actor
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in one’s own learning [3], allowing the student to learn how to learn, which favors the
development of the individual’s autonomy [1,4]. In the case of nursing, active learning helps
to integrate theory and practice, promotes students’ self-confidence, and makes them better
prepared for the job market, more empathetic, confident, and creative [1]. Active group learning
develops communication skills, evaluation of individual and group learning, and awareness of
individual and collective limitations and needs [5]. In addition, the use of artificial intelligence
(AI) in facilitating learning outcomes has been shown to improve students’ efficiency in active
learning and help them solve difficult questions in test scores in combination with flipped class-
room [6]. Alternative active learning methodologies, such as hands-on art and 3D atlas-based
educational methods employed in anatomy education, have demonstrated notable enhance-
ments in self-efficacy. These approaches foster creative abilities, rendering complex concepts
more accessible and comprehensible [7]. Certain active learning methods have been shown to
increase students’ reported confidence, particularly in the acquisition of specific skills, such as
bedside cardiac assessment for medical students [8]. Buzz sessions, an active learning method,
make class more interesting, interactive, and help students to enhance their communication and
reasoning skills and promote collaborative learning among students [9]. Clinical simulation,
an active learning method commonly used in contemporary nursing education, enhances the
acquisition of communication skills. Using this technique to train students in palliative care is
proving effective in helping them develop meaningful relationships with end-of-life patients
and their families [10]. The online problem-based active learning course, utilizing Norton’s
five-step process for nursing students, resulted in notable changes in educational practices.
This not only contributed to enriching the academic experience but also provided opportu-
nities for enhancing the curriculum development process, fostering collaborative learning in
a community setting [11]. Recent systematic reviews indicate that active learning increases
satisfaction and knowledge acquisition and generally outperforms traditional lecture-based
approaches when assessed by both direct and indirect outcome measures [12]. In teaching
psychology to undergraduate students using active learning methods, it has been observed
that active learning is an effective tool for improving higher-level thinking and knowledge [13].
Students in perceived psychology courses responded favorably to active learning, indicating
its effectiveness in achieving its intended goals. Specifically, students expressed positive views
of it as an innovative approach to assessing their understanding of course content. They
appreciated its role in promoting classroom interactivity, maintaining interest, engagement,
and concentration, ultimately contributing to a more enjoyable learning experience [14].

The change in the COVID-19 pandemic has made it possible to implement active
educational strategies based on the use of virtual platforms and the development of dig-
ital skills [15]. These platforms have been shown to encourage communication between
students and teachers, and to promote self-discipline by requiring students to manage
and distribute their time in order to carry out the various virtual activities proposed [16].
Despite some inconveniences associated with virtual learning, studies show that students
can adapt by using protective coping strategies. This adaptation has led them to appreciate
the positive elements of virtual learning, such as flexibility [17]. In a national survey of
plastic surgery residents and fellows, the virtual learning format for training was found to
be more time-efficient and conducive to expression of opinions compared to an in-person
format [18]. Besides, some studies have shown positive effects of virtual learning on nurs-
ing knowledge, skills, and attitudes [19]. And it extends to other health care disciplines
such as oral and maxillofacial surgery [20], occupational therapy, physiotherapy [21], or
medicine [22]. Studies have shown that student satisfaction, performance, and evaluations
are similar to those of face-to-face students when teaching psychology [23]. Moreover,
online learning in teaching psychology meet the personalized requirements of the students
and encourage their learning potential if it is suitable for the students’ abilities [24].

The active learning methods used during the COVID-19 pandemic (H5P, infographics,
videos, and scape rooms) proved to be effective in engaging nursing students in their
learning process [25,26]. However, there is a lack of studies comparing the effectiveness of
a face-to-face active learning methodology versus virtual active learning methodologies.
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Therefore, the objectives of this study are to analyze whether there are differences in the
acquisition of knowledge by nursing students between the two teaching methods.

2. Materials and Methods
2.1. Design

Comparative study of two randomized parallel groups (1:1 ratio) with students of
the Bachelor of Nursing program belonging to a University in Madrid (Spain) during the
academic year 2022–2023.

2.2. Population

All first-year undergraduate nursing students (N = 280) were included in the study.
All students were enrolled in the psychology subject in which this study was conducted.
Students were assigned to both groups by simple randomization in a 1:1 ratio. One group
(Face-to-face Active Learning Group) received the content (which can be seen in Supple-
mentary Table S1) under the active teaching methodology in the format of case resolution,
discussion in small groups (6 participants), presentation of conclusions, explanation, and
direct feedback from the teacher. The other group (Virtual Active Learning Group) received
the same content virtually under a methodology that we designed and called Effective
Learning Strategy (ELS). Inclusion criteria included obtaining written informed consent,
while exclusion criteria included not completing all course baseline questionnaires and ex-
aminations. A total of 280 first-year nursing students were recruited. After randomization,
38 participants in the virtual group and 14 in the face-to-face group were excluded from the
analysis due to noncompliance with baseline questionnaires and examinations (Figure 1).
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2.3. Protocol

For the virtual group, five videos were recorded with the content of the subject and
edited with the H5P tool, adding multiple choice questions (with three answer choices)
related to the content in the same video. The videos were 45 min long and the questions
were distributed throughout the videos every 10 min. Students were required to watch
the videos and answer questions related to the content. Until the student answered the
question correctly, they could not continue watching the video. At the end of watching
each video, the student had to complete three tasks: summarize the main idea, justify the
usefulness, and argue the application of the content to their future professional role. The
aim of these tasks was to improve the student’s autonomous thinking and reflection.

Both groups received the content simultaneously in different classrooms at the center.
To ensure participation and viewing of the videos, the virtual active learning group was
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supervised by one of the researchers. The face-to-face group was also supervised, and the
students’ attendance was closely monitored.

The duration of the study was five sessions of 1 h per day. A prior knowledge test
was administered at the beginning of the first session, and knowledge was reassessed
with the same test at the end of the last session, in each group. The test consisted of ten
multiple-choice questions with three possible answers. The questions were identical for
both groups (Table 1). After 3 months, the participants of both groups were evaluated on
the content of the interventions in the final examination of the subject.

Table 1. Ten questions of the pre-post knowledge test.

(1) The stimulus that signals to a subject that his behavior will be reinforced is called:

(a) Excitatory conditioned stimulus.
(b) Discriminative stimulus (correct).
(c) Excitatory unconditioned stimulus.

(2) A learning process by classical conditioning in children would be. . . (points to True option):

(a) Acquire dislikes, attitudes, phobias, and fears (correct).
(b) Acquire study habits.
(c) Eliminate bad habits.

(3) Which of these varieties of learning is known as negative reinforcement?

(a) Escape or avoidance (correct).
(b) Positive punishment.
(c) Extinction.

(4) When the mother picks up the crying child, eliminating what for her is an annoying and
unpleasant sound, this is a type of reinforcement:

(a) Positive reinforcement for the mother.
(b) Negative reinforcement for the mother (correct).
(c) A negative punishment for the child.

(5) Maria is a 10-year-old girl who is afraid of dogs, so she avoids going to parks where she can
find them. The operant response is:

(a) Maria’s fear when she sees a dog.
(b) Maria’s fear of parks.
(c) Park avoidance behavior (correct).

(6) A learning process by classical conditioning in children would be. . . (points to True option):

(a) Acquire dislikes, attitudes, phobias, and fears (correct).
(b) Acquire study habits.
(c) Eliminate bad habits.

(7) The token economy technique is based on a program of:

(a) Interval.
(b) Reason (correct).
(c) Vicarious reinforcement.

(8) The subject who has a hobby of fishing (points to the True option):

(a) It is being reinforced by a fixed-interval program.
(b) It is being reinforced by a variable interval program (correct).
(c) It is being reinforced by a fixed-rate program.

(9) The Time-Out Technique:

(a) It is based on a negative reinforcement programme.
(b) It is based on a positive punishment programme.
(c) It is based on an extinction program (correct).

(10) Positive punishment consists of:

(a) Tell the subject about their accomplishments and positives before giving them the
punishment.

(b) In applying a very negative stimulus when a behavior that we want to correct is
emitted (correct).

(c) To say that punishment will have a positive purpose for the subject.
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2.4. Variables

The independent variable was the type of active learning method (face-to-face vs. vir-
tual). The dependent variables were the final answers to the knowledge test (Table 1) and
the grades obtained in the final subject exam (we extract the qualifications from the ques-
tions of the exam related to the topics addressed in the interventions). As covariates, before
the first session, sociodemographic data and psychosocial aspects were collected through
different self-administered questionnaires in order to analyse their possible influence on
the outcome of the intervention and on the acquisition of knowledge:

- Sociodemographic data: age, sex, and employment status.
- Learning strategies: measured by the ACRA scale. This is a self-administered instru-

ment designed to assess learning strategies (Román and Gallego, 1994). It consists
of forty-four items based on the cognitive theory and made up of three dimensions
(cognitive and face-to-face learning strategies, learning support strategies and study
habits). It has adequate reliability indices, α = 0.88. It is scored on a 4-point Likert
scale (1 = never, 2 = sometimes, 3 = almost always, and 4 = always). This scale has not
cut-off points, the higher the student scores on each subscale, the more the student
uses the learning strategy [27].

- Perceived Social Support: this variable was measured using The Multidimensional
Scale of Perceived Social Support (MPSS) was administered (Zimet, 1988). It is a
12-item self-administered instrument that collects information on the individual’s
perception of the level of social support received in three domains: family, friends,
and significant others. Each item is rated on a Likert scale (from 1—strongly disagree
to 7—strongly agree). This scale has adequate psychometric indices, with an overall
internal consistency of 0.89 and for each of the subscales: family (0.89), friends (0.92),
and significant others (0.89). This scale does not have any cut-off points; the higher
the person’s score on each of the subscales, the higher the person’s perceived social
support [28].

- Perceived Academic stress: this variable was measured using the Academic Stressors
Scale of the Academic Stress Questionnaire (ECEA) (Canabach, Valle, Rodríguez, &
Piñeiro, 2008), in its latest version (Cababach, 2016), was administered. It is a self-
administered instrument that assesses perceived academic stress through the degree to
which major academic stressors affect college students. The scale is composed of fifty-
four items grouped into eight dimensions (methodological deficiencies of the teachers,
student academic overload, beliefs about academic performance, public interventions,
negative social climate, examinations, content value gap, participation difficulties).
Each item is rated on a 5-point Likert scale (1 = never, 2 = sometimes, 3 = quite often,
4 = almost always, and 5 = always). The scale has very good psychometric indices
(total alpha of the scale of 0.96, with factors ranging from 0.79 to 0.93). This scale does
not have any cut-off points; the higher the student’s score on each of the subscales, the
higher the student’s perceived stress from that academic stressor [29].

- Perceived Digital literacy: this variable was measured using the Digital Literacy
Questionnaire—IKANOS (Moscoso et al., 2022): The information collection instrument
that includes the descriptors of the digComp framework validated by the European
Commission in 2013. This self-administered instrument consists of 30 items related
to the five competency areas analyzed by digComp (information, communication,
content creation, security, and problem solving). Each item is rated on a 5-point Likert
scale (1 = seldom or never, 2 = rarely or almost never, 3 = sometimes, 4 = often or
almost always, 5 = very often or always). Cronbach’s alpha for each of the dimensions
ranged from 0.63 to 0.783. This scale has no cut-off points; the higher the person’s
score on each of the subscales, the higher the person’s perceived digital literacy
competence [30].
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2.5. Statistical Analysis

Descriptive statistics were used by means with standard deviation or median plus
interquartile range for quantitative variables and absolute and relative frequencies for
qualitative variables. The Shapiro–Wilks test was used to compare normality of quantitative
variables. The Student’s t-test and the ANOVA test were used for paired and independent
samples, respectively, to assess within-group differences and between-group differences
in knowledge test scores and final subject exam grades. The Chi-Squared test was used
for qualitative variables. Repeated measures tests (general linear model) were used to
assess differences in scores obtained at each time point. Finally, the association between the
covariates and the scores obtained was analysed using stepwise multiple linear regression
models. Significance was defined for a 95% confidence interval and a p-value < 0.05.
Statistical analyses were performed with the SpSS statistical tool (version 25.0).

2.6. Ethical and Legal Considerations

Participants’ personal information was anonymized using numerical codes to ensure
confidentiality. Data collection took place in October 2022, and surveys were administered
anonymously. None of the researchers who participated in the data collection for the study
were directly involved in the psychology course to avoid hierarchical relationships with the
students. The resulting data were transcribed into a database using the anonymous identifi-
cation codes previously used for each participant. The tenets of the Declaration of Helsinki
on Biomedical Research Involving Human Subjects were followed at all times. Written
consent to participate in the study was obtained from each student by the research team
outside of class time. The voluntary and anonymous nature of the study was explained. It
was also explained that their refusal to participate in the study would have no effect on the
psychology subject or any other subject. This study was approved by the University Ethics
Committee (internal code: CE_20220915-12_SAL).

3. Results
3.1. Baseline Differences between Groups

The face-to-face group consisted of a final sample of 128 first-year nursing students
(81.2% female, 18.8% male) with a mean age of 21.08 (7.01) years; and the virtual group
consisted of a final sample of 100 students (81.0% female, 19.0% male) with a mean age of
20.34 (5.43) years.

There were no differences in age (p = 0.39) or sex (p = 0.55) between the groups.
Sociodemographic data are shown in Table 2.

Table 2. Sociodemographic differences between groups.

Face-to-Face
Group

N (%)/M (SD)

Virtual Group
N(%)/M (SD) p-Value *

Age 21.08 (7.01) 20.34 (5.4) p = 0.39

Sex Woman 104 (81.2%) 24 (18.8%) p = 0.55
Man 24 (18.8%) 19 (19.0%)

Employment
status (working) 33 (25.8%) 19 (19.0%) p = 0.15

Marital status Married 95 (74.2%) 79 (79.0%)
p = 0.47Single 10 (7.8%) 4 (4.0%)

In a relationship
(not married) 23 (18.0%) 17 (17.0%)

* Note: Chi-Squared test used.

Differences in covariate scores between the two groups were analysed to contrast
whether both groups were similar in terms of learning strategies (ACRA), perceived social
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support (MPSS), perceived academic stress (ECEA), and perceived digital health literacy
(IKANOS). No statistically significant differences were found between the groups except
for three subscales of ECEA with higher perceived stress in the face-to-face group, meaning
that both groups are similar in terms of use of learning strategies, social support, and digital
literacy (Table 3).

Table 3. Baseline differences in intergroup covariates.

Face-to-Face Group
M (SD)

Virtual Group
M (SD) p-Value *

Cognitive and Face-to-Face Learning Strategies (ACRA) 78.98 (10.38) 81.02 (11.08) p = 0.15
Learning Support Strategies (ACRA) 44.13 (6.38) 43.79 (6.42) p = 0.69
Study Habits (ACRA) 15.64 (3.16) 15.60 (3.13) p = 0.92
Family Social Support (MPSS) 23.24 (4.59) 23.94 (4.23) p = 0.24
Friends Social Support (MPSS) 24.16 (4.47) 24.31 (4.58) p = 0.79
Other Social Support (MPSS) 24.84 (4.01) 24.40 (4.73) p = 0.45
Methodological Deficiencies of Teachers (ECEA) 44.20 (9.98) 41.40 (11.25) p = 0.048
Student Academic Overload (ECEA) 34.17 (9.91) 32.54 (10.12) p = 0.22
Beliefs About Academic Performance (ECEA) 35.26 (11.55) 32.24 (11.62) p = 0.045
Public Interventions (ECEA) 26.86 (9.99) 25.28 (9.92) p = 0.24
Negative Social Climate (ECEA) 13.39 (6.14) 13.75 (6.29) p = 0.67
Examinations (ECEA) 14.16 (3.97) 13.04 (3.99) p = 0.035
Content Value Gap (ECEA) 10.43 (4.09) 10.99 (4.43) p = 0.32
Participation Difficulties (ECEA) 7.71 (3.21) 7.41 (3.46) p = 0.49
Information (IKANOS) 20.61 (4.77) 20.16 (4.48) p = 0.47
Communication (IKANOS) 20.85 (3.69) 21.07 (3.32) p = 0.64
Content Creation (IKANOS) 11.76 (5.20) 12.04 (4.92) p = 0.68
Security (IKANOS) 18.84 (4.34) 18.35 (4.84) p = 0.42
Problem Solving (IKANOS) 20.95 (4.14) 20.24 (4.10) p = 0.20

Note: ACRA: Learning strategies; MPSS: Multidimensional Scale of Perceived Social Support; ECEA: Academic
Stressors Scale of the Academic Stress Questionnaire; IKANOS: Digital Literacy Questionnaire. * Student’s t-test
for independent samples.

3.2. Differences in Pre-Intervention, Post-Intervention, Final Scores, Within-Group, and
Between-Group Scores

The differences in the pre-intervention and post-intervention scores on the knowledge
tests in both groups and in the final exam scores are shown in Figure 2.
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Although the face-to-face group generally showed better results, no statistically signif-
icant differences were observed between the groups in pre-intervention test scores (CG:
0.74 ± 2.25 vs. GI: 0.79 ± 2.15, p = 0.87), post-intervention scores (CG: 2.20 ± 2.56 vs. GI:
1.55 ± 2.74, p = 0.10), or final exam scores (CG: 5.12 ± 2.46 vs. GI: 4.75 ± 2.76, p = 0.32). Pre-
post improvements were observed in both groups, with a higher mean score improvement
in the face-to-face group (mean improvement in CG: 1.72; mean improvement in IG: 0.65,
p = 0.03).

3.3. Repeated Measures Linear Models

In the general linear model, no statistically significant differences were observed in the
interaction time by group, as the lines of both groups crossed from the pre-intervention to
the post-intervention period (p = 0.059). There were also no significant changes between the
groups from the pre-intervention to the final grades of the subject (p = 0.198). No overall
differences were found between the two groups (p = 0.35) (Table 4).

Table 4. Repeated measures linear models.

Sum of Squares F p

Test within-subjects
contrasts

Interaction time × group
(time pre vs. post) 32.703 3.635 0.059

Interaction time × group
(time post vs. exam) 16.776 1.675 0.198

Test of between-subjects
effects

Overall differences between
groups 380.871 0.878 0.350

3.4. Predictors of Post-Intervention and Final Grades

To evaluate the influence of the covariates on the post-intervention scores and the
subjects’ final grades, the variables that predicted the scores in both groups at the post-
intervention and final grades were first analysed. According to the multiple linear regres-
sion model, in both groups, study habits and social support from relevant people were
associated with better post-intervention scores. A non-significant trend was found for
employment status (not working). This model explains 11.0% of the variability of the
post-test scores (R = 0.33) with the selected variables (Table 5). Regarding the final grades,
only the safety variable (IKANOS) was inversely associated with the subject’s final exam
scores, explaining 2.8% of the variability of the scores (R = 0.181). No associations were
found in each group separately for each of the evaluation moments.

Table 5. Multiple linear regression model of post-intervention grades and final subject grades.

Coefficients B Std. Error p

Post-intervention

Does not work 0.734 0.383 0.057
Study Habits

(ACRA) 0.116 0.052 0.026

Social Support:
Friends (MPSS) −0.123 0.042 0.004

Social Support:
Other Relevant

(MPSS)
0.099 0.044 0.026

Exam Notes Security
(IKANOS) −0.105 0.041 0.012

Note: ACRA: Learning strategies; MPSS: Multidimensional Scale of Perceived Social Support; IKANOS: Digital
Literacy Questionnaire.
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4. Discussion

Although there is an improvement in knowledge acquisition in the experimental group
between the pre-intervention and post-intervention period (mean improvement in IG: 0.65),
our results of the linear model of repeated measures comparing knowledge acquisition
between groups (F = 0.878; p = 0.350) lead us to conclude that the virtual active learning
methodology, based on conducting seminars with audiovisual material created with the
H5P tool, does not allow us to obtain better knowledge acquisition. Therefore, it is not
more effective as a learning strategy than the face-to-face active learning model. The results
of the two methods for teaching psychology in nursing students are similar. Our results do
not necessarily mean that H5P and the ELS methodology that we have developed cannot
be used to teach psychology to nursing students; in fact, it can be used as it is equally
effective in improving learning through knowledge acquisition. Despite the fact that the
H5P tool and the virtual active learning methodology it uses have been developed as a
methodology to improve active learning [31], not many studies have been conducted with
students to evaluate the effectiveness of this tool/methodology. The group of Wehling et al.
tested this methodology in the teaching of otolaryngology and concluded that the use of
interactive H5P tools through the Moodle LMS provides a great benefit to the teaching
process by allowing the easy adaptation of pre-existing video material into appropriate
online content [32]. However, these authors do not provide data on the evidence of this
tool in improving knowledge acquisition, and therefore our data are not comparable with
this study.

According to our findings, students’ knowledge would be directly related to students’
study habits (β = 0.116; p = 0.026), perceived social support from relevant people (β = 0.099;
p = 0.026), and inversely related to friends’ support (β = −0.123; p = 0.004) and digital
literacy in terms of security (β = −0.105; p = 0.012). There may also be a direct relationship
between knowledge acquisition and employment status (β = 0.734; p = 0.057). Although
data published in the literature indicate that students who work part-time study fewer
hours, this does not affect participation in academic activities or absenteeism [33]. Our
findings may differ from those of other recent studies, such as those by Warner et al., who
found that employment status was not associated with poorer academic outcomes among
nursing students, whereas ethnicity, race, and number of sleep hours were associated with
poorer academic outcomes [34]. However, there is controversy on this point, as more
classical studies have shown that nursing students who work while studying have worse
academic performance, although it has been shown that academic results depend more on
the number of hours worked per week than on the actual fact of working, which, as other
authors have commented, would not affect part-time workers [35].

We did not find associations with the level of academic stress and the level of knowl-
edge acquired. However, these results should be interpreted with caution, as both groups
have baseline differences in perceived academic stress, with higher academic stress in some
areas in the face-to-face group, which may have influenced our results.

Our findings regarding social support as a determinant of academic performance
(friends’ support: β = −0.123; p = 0.004 and relevant people: β = 0.099; p = 0.026) are both
consistent and contradictory to other studies, which have found that low social support
from friends and family predicts poor academic performance [36], whereas, according to
our results, academic performance would only be associated with a lack of support from
relevant people and high social support from friends. An alternative explanation for this
phenomenon may be related to the use of social applications that students use to connect
with their friends. The increase in the number of hours students spend on social media
has a negative impact on study habits and academic performance [37,38]. Therefore, social
support from friends may interfere with academic performance if students spend too much
time on social networks and neglect their academic responsibilities, rather than building
social support relationships, which is a predictor of good academic performance [39].

To our knowledge, there are no studies that have examined the role of digital literacy in
academic performance (digital literacy in terms of security: β = −0.105; p = 0.012). However,
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the use of digital learning based on gamification (which is related to high digital literacy)
has been associated with better academic performance [40,41]. However, this association
does not fully explain the negative association we found between digital literacy in security
and academic performance, so these results should be confirmed in future studies.

4.1. Practical Implications

Given that there is evidence that mandatory face-to-face attendance can be counterpro-
ductive to academic performance and that student motivation is one of the most important
predictors of academic success [42], the results of this study open up the possibility of
working with other types of audiovisual learning methods that allow students greater
freedom and, as our data show, do not result in a decrease in their academic performance.
Conversely, the use of such methods is advisable in specific situations where traditional
face-to-face modalities are impractical, such as cases of student overcrowding, insufficient
classroom space, or a shortage of teaching staff.

4.2. Limitations

The data in this study came from a single academic centre and a small sample of
nursing students. Other studies with more students, including other programs, and with
more content should be conducted to contrast and expand our findings regarding the
usefulness of using active learning methods to develop educational materials and their
impact on students’ academic performance. On the other hand, this study did not include
student satisfaction with both methodologies, and therefore it was not possible to analyse
the influence of motivation.

5. Conclusions

The ELS virtual active learning teaching method through video creation with H5P
has shown similar effectiveness to face-to-face active learning methods in knowledge
acquisition in psychology among nursing students, so its use in other disciplines could
be explored and considered. This opens the possibility of implementing more virtual
methods in university environments, allowing students to explore other modalities without
compromising their academic performance. Future studies should investigate the influence
of student motivation on knowledge acquisition in virtual and face-to-face active methods.
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7. HadaviBavili, P.; Ilçioğlu, K. Artwork in anatomy education: A way to improve undergraduate students’ self-efficacy and attitude.
Anat. Sci. Educ. 2023, 17, 66–76. [CrossRef]

8. Meisel, J.L.; Chen, D.C.R.; Cohen, G.M.; Bernard, S.A.; Carmona, H.; Petrusa, E.R.; Opole, I.O.; Navedo, D.; Valtchinov, V.I.; Nahas,
A.H.; et al. Listen Before You Auscultate: An Active-Learning Approach to Bedside Cardiac Assessment. Mededportal J. Teach.
Learn. Resour. 2023, 19, 11362. [CrossRef]

9. Gilkar, S.A.; Jaan, I.; Arawa, S.; Nyiem, M.P.; Bashir, M. Buzz Session as an Active Learning Method in Medical Undergraduate
Physiology Teaching—An Institutional-Based Study. Med. Sci. Educ. 2023, 33, 1215–1220. [CrossRef]

10. Abad-Corpa, E.; Guillén-Ríos, J.F.; Pastor-Bravo, M.d.M.; Jiménez-Ruiz, I. Assessment of high fidelity simulation with actors in
palliative care in nursing students: A mixed methods study. Enferm. Clin. 2023, 33, 401–411. [CrossRef]

11. Murakami, K.; Ito, M.; Nagata, C.; Tsutsumi, M.; Tanaka, A.; Stone, T.E.; Conway, J. Japanese nurse academics’ pedagogical
development using collaborative action research. Nurse Educ. Today 2023, 132, 106001. [CrossRef]

12. Perez, A.; Green, J.; Moharrami, M.; Gianoni-Capenakas, S.; Kebbe, M.; Ganatra, S.; Ball, G.; Sharmin, N. Active learning in
undergraduate classroom dental education—A scoping review. PLoS ONE 2023, 18, e0293206. [CrossRef]

13. Richmond, A.S.; Hagan, L.K. Promoting Higher Level Thinking in Psychology: Is Active Learning the Answer? Teach. Psychol.
2011, 38, 102–105. [CrossRef]

14. Ioannou, A.; Artino, A.R. Using a classroom response system to support active learning in an educational psychology course: A
case study. Int. J. Instr. Media 2010, 37, 315+. Available online: https://link.gale.com/apps/doc/A273901559/AONE?u=anon~
5e1496f4&sid=googleScholar&xid=624b437f (accessed on 1 October 2023).

15. Palomé-Vega, G.; Escudero-Nahón, A.; Lira, A.J. Impacto de una estrategia b-learning en las competencias digitales y estilos de
aprendizaje de estudiantes de enfermería. RIDE Rev. Iberoam. Investig. Y El Desarro. Educ. 2020, 11, e118. [CrossRef]

16. Li, W.; Gillies, R.; He, M.; Wu, C.; Liu, S.; Gong, Z.; Sun, H. Barriers and facilitators to online medical and nursing education
during the COVID-19 pandemic: Perspectives from international students from low- and middle-income countries and their
teaching staff. Hum. Resour. Health 2021, 19, 64. [CrossRef]

17. Ollen-Bittle, N.; Sivajohan, A.; Jesin, J.; Gasim, M.; Watling, C. Examining the Effect of Virtual Learning on Canadian Pre-Clerkship
Medical Student Well-Being During the COVID-19 Pandemic. Perspect. Med. Educ. 2023, 12, 488–496. [CrossRef]

18. Arora, J.S.B.; Pham, J.T.B.; Alaniz, L.B.; Khoshab, N.; Tang, C.J. The Implications of Virtual Learning on Plastic Surgery Education:
A National Survey of Plastic Surgery Residents and Fellows. Plast. Reconstr. Surg.-Glob. Open 2023, 11, e5373. [CrossRef]

19. Siah, C.-J.R.; Huang, C.-M.; Poon, Y.S.R.; Koh, S.-L.S. Nursing students’ perceptions of online learning and its impact on
knowledge level. Nurse Educ. Today 2022, 112, 105327. [CrossRef]

20. Pandya, R.; AbdelRahman, A.; Fowell, C.; Elledge, R.O. Virtual learning in maxillofacial surgery in the post-COVID world: Where
are we now? Br. J. Oral Maxillofac. Surg. 2023, 61, 623–627. [CrossRef]

21. Smith-Turchyn, J.; Hamilton, J.; Harris, J.E.; Wojkowski, S. Evaluation of virtual problem-based tutorials in healthcare professional
education. Disabil. Rehabil. 2023, 14, 1–8. [CrossRef]

22. Botha, R.; Breedt, D.S.; Barnard, D.; Couper, I. Lessons from innovation in medical education during the COVID-19 pandemic:
Student perspectives on distributed training. Rural Remote Health 2023, 23, 8257. [CrossRef]

23. Waschull, S.B. The Online Delivery of Psychology Courses: Attrition, Performance, and Evaluation. Teach. Psychol. 2001, 28,
143–147. [CrossRef]

24. Wei, X.; Sun, S.; Wu, D.; Zhou, L. Personalized Online Learning Resource Recommendation Based on Artificial Intelligence and
Educational Psychology. Front. Psychol. 2021, 12, 767837. [CrossRef]

https://doi.org/10.1590/0034-7167-2020-0130
http://redec.utalca.cl/index.php/redec/article/view/56/59
https://doi.org/10.18800/educacion.201901.009
https://doi.org/10.1016/j.nepr.2020.102798
https://doi.org/10.7759/cureus.48354
https://doi.org/10.1002/ase.2352
https://doi.org/10.15766/mep_2374-8265.11362
https://doi.org/10.1007/s40670-023-01882-0
https://doi.org/10.1016/j.enfcli.2023.09.005
https://doi.org/10.1016/j.nedt.2023.106001
https://doi.org/10.1371/journal.pone.0293206
https://doi.org/10.1177/0098628311401581
https://link.gale.com/apps/doc/A273901559/AONE?u=anon~5e1496f4&sid=googleScholar&xid=624b437f
https://link.gale.com/apps/doc/A273901559/AONE?u=anon~5e1496f4&sid=googleScholar&xid=624b437f
https://doi.org/10.23913/ride.v11i21.726
https://doi.org/10.1186/s12960-021-00609-9
https://doi.org/10.5334/pme.1184
https://doi.org/10.1097/GOX.0000000000005373
https://doi.org/10.1016/j.nedt.2022.105327
https://doi.org/10.1016/j.bjoms.2023.09.003
https://doi.org/10.1080/09638288.2023.2269841
https://doi.org/10.22605/RRH8257
https://doi.org/10.1207/S15328023TOP2802_15
https://doi.org/10.3389/fpsyg.2021.767837


Nurs. Rep. 2024, 14 139

25. Meneses-Monroy, A.; Rivas-Paterna, A.B.; Orgaz-Rivas, E.; García-González, F.J.; González-Sanavia, M.J.; Moreno, G.; Pacheco, E.
Use of infographics for facilitating learning of pharmacology in the nursing degree. Nurs. Open 2022, 10, 1611–1618. [CrossRef]

26. Lackmann, S.; Léger, P.-M.; Charland, P.; Aubé, C.; Talbot, J. The Influence of Video Format on Engagement and Performance in
Online Learning. Brain Sci. 2021, 11, 128. [CrossRef]

27. De la Fuente Arias, J.; Justicia, F.J. Escala de estrategias de aprendizaje ACRA-Abreviada para alumnos universi-tarios. Rev.
Electrónica Investig. Psicoeduc. Y Psicopedag. 2003, 1, 20. Available online: http://www.investigacion-psicopedagogica.org/revista/
articulos/2/espannol/Art_2_16.pdf%0Ahttp://www.redalyc.org/pdf/2931/293152877008.pdf (accessed on 10 October 2023).

28. Zimet, G.D.; Dahlem, N.W.; Zimet, S.G.; Farley, G.K. The Multidimensional Scale of Perceived Social Support. J. Persinal. Assess.
1988, 52, 30–41. [CrossRef]

29. Cabanach, R.G.; Souto-Gestal, A.; Franco, V. Escala de Estresores Académicos para la evaluación de los estresores académicos en
estudiantes universitarios. Rev. Iberoam. Psicol. Y Salud 2016, 7, 41–50. [CrossRef]

30. Paucarchuco, K.M.M.; Espíritu, M.M.B.; Villegas, M.A.N.; Trigos, J.C.S. Competencias digitales y rendimiento académico en
estudiantes universitarios: Una mirada desde la educación no presencial: ISBN: 978-0-3110-0019-7, EAN: 9780311000197, UPC:
978031100019, BIC: JNQ. Editor. Tecnocintífica Am. 2023, 1–135. [CrossRef]

31. Amali, L.N.; Kadir, N.T.; Latief, M. Development of e-learning content with H5P and iSpring features. J. Phys. Conf. Ser. 2019,
1387, 012019. [CrossRef]

32. Wehling, J.; Volkenstein, S.; Dazert, S.; Wrobel, C.; van Ackeren, K.; Johannsen, K.; Dombrowski, T. Fast-track flipping: Flipped
classroom framework development with open-source H5P interactive tools. BMC Med. Educ. 2021, 21, 135. [CrossRef]

33. Clynes, M.; Sheridan, A.; Frazer, K. Ref: NET_2019_1563: Working while studying: The impact of term-time employment
on undergraduate nursing students’ engagement in the Republic of Ireland: A cross-sectional study. Nurse Educ. Today 2020,
92, 104513. [CrossRef]

34. Warner, A.; Barrow, J.; Berken, J.; Williams, A.; Davis, A.; Hurst, H.; Riddle, K. The relationship among BSN students’ employment,
educational, and health-related characteristics and semester grades: A multi-site study. J. Prof. Nurs. Off. J. Am. Assoc. Coll. Nurs.
2020, 36, 308–316. [CrossRef]

35. Rochford, C.; Connolly, M.; Drennan, J. Paid part-time employment and academic performance of undergraduate nursing
students. Nurse Educ. Today 2009, 29, 601–606. [CrossRef]

36. Chan, M.-K.; Sharkey, J.D.; Nylund-Gibson, K.; Dowdy, E.; Furlong, M.J. Social support profiles associations with adolescents’
psychological and academic functioning. J. Sch. Psychol. 2022, 91, 160–177. [CrossRef]

37. Shen, J. Social-media use and academic performance among undergraduates in biology. Biochem. Mol. Biol. Educ. 2019, 47,
615–619. [CrossRef]

38. Sampasa-Kanyinga, H.; Chaput, J.-P.; Hamilton, H.A. Social Media Use, School Connectedness, and Academic Performance
Among Adolescents. J. Prim. Prev. 2019, 40, 189–211. [CrossRef]

39. MacCann, C.; Jiang, Y.; Brown, L.E.R.; Double, K.S.; Bucich, M.; Minbashian, A. Emotional intelligence predicts academic
performance: A meta-analysis. Psychol. Bull. 2020, 146, 150–186. [CrossRef]

40. Tavares, N. The use and impact of game-based learning on the learning experience and knowledge retention of nursing
undergraduate students: A systematic literature review. Nurse Educ. Today 2022, 117, 105484. [CrossRef]

41. Yeh, Y.; Ting, Y. Comparisons of creativity performance and learning effects through digital game-based creativity learning
between elementary school children in rural and urban areas. Br. J. Educ. Psychol. 2023, 93, 790–805. [CrossRef]

42. Mackintosh-Franklin, C. An evaluation into the impact of undergraduate nursing students classroom attendance and engagement
with online tasks on overall academic achievement. Nurse Educ. Today 2018, 61, 89–93. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1002/nop2.1413
https://doi.org/10.3390/brainsci11020128
http://www.investigacion-psicopedagogica.org/revista/articulos/2/espannol/Art_2_16.pdf%0Ahttp://www.redalyc.org/pdf/2931/293152877008.pdf
http://www.investigacion-psicopedagogica.org/revista/articulos/2/espannol/Art_2_16.pdf%0Ahttp://www.redalyc.org/pdf/2931/293152877008.pdf
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1016/j.rips.2016.05.001
https://doi.org/10.51736/eta.vi.10
https://doi.org/10.1088/1742-6596/1387/1/012019
https://doi.org/10.1186/s12909-021-02784-8
https://doi.org/10.1016/j.nedt.2020.104513
https://doi.org/10.1016/j.profnurs.2020.01.005
https://doi.org/10.1016/j.nedt.2009.01.004
https://doi.org/10.1016/j.jsp.2022.01.006
https://doi.org/10.1002/bmb.21293
https://doi.org/10.1007/s10935-019-00543-6
https://doi.org/10.1037/bul0000219
https://doi.org/10.1016/j.nedt.2022.105484
https://doi.org/10.1111/bjep.12594
https://doi.org/10.1016/j.nedt.2017.11.017
https://www.ncbi.nlm.nih.gov/pubmed/29195212

	Introduction 
	Materials and Methods 
	Design 
	Population 
	Protocol 
	Variables 
	Statistical Analysis 
	Ethical and Legal Considerations 

	Results 
	Baseline Differences between Groups 
	Differences in Pre-Intervention, Post-Intervention, Final Scores, Within-Group, and Between-Group Scores 
	Repeated Measures Linear Models 
	Predictors of Post-Intervention and Final Grades 

	Discussion 
	Practical Implications 
	Limitations 

	Conclusions 
	References

