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Abstract

Soft skills represent a broad set of non-technical, interpersonal, and cognitive competencies that
play a crucial role in professional performance, particularly in the fields of education and
healthcare. This study examines the impact of the flipped classroom model on the development of
communication, critical thinking, and teamwork skills among students. A quasi-experimental
study with a single-group pretest—posttest design was conducted to evaluate the effects of the
flipped classroom model on the development of students’ soft skills. The study involved 39
radiology students from the Higher Institute of Nursing Professions and Health Techniques in
Agadir, Morocco, and was conducted between January and March 2022. This study revealed that
the flipped classroom significantly improved students’ communication skills (p < 0.001), critical
thinking (p < 0.001), and teamwork (p < 0.001). No significant gender-based differences were
observed in these skills before or after implementing the flipped classroom approach. In
conclusion, the flipped classroom positively enhances students’ communication, critical thinking,
and teamwork abilities. Further research, particularly experimental studies with larger samples
across multiple institutions and involving students from other health disciplines such as medicine
and pharmacy, would strengthen the reliability, validity, and generalizability of these findings.
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Contribution of this paper to the literature

This study is original in applying the flipped classroom model to radiology students in Morocco
using a quasi-experimental design. It provides context-specific evidence on improving
communication, critical thinking, and teamwork in health education, focusing on a population
and setting that remain underexplored in existing literature.

1. Introduction

Soft skills are essential competencies in the training of radiographers (Ge, Chen, Yan, Chen, & Liu, 2020). As
non-technical abilities, they facilitate effective interactions with patients and colleagues (Sancho-Cantus, Cubero-
Plazas, Botella Navas, Castellano-Rioja, & Canabate Ros, 2023), enhance collaboration and job satisfaction, and
contribute to both individual and team performance (Song et al, 2024). Among these competencies,
communication, critical thinking, and teamwork are particularly important for professional practice (Detlefs et al.,
2022) as they enable radiographers to collaborate efficiently with healthcare professionals, ensure accurate
radiological examinations, adapt imaging protocols when necessary, minimize risks, and improve patient safety.

However, the development of soft skills is not an easy task. Indeed, several factors make developing soft skills
very difficult, such as the lack of reliable methods for their development, the lack of interest from educational
institutions in soft skills training, the absence of a unified categorization of soft skills, and the lack of a common
perception among students, workers, and recruiters regarding their usefulness and importance (Medvedeva, 2020).
Furthermore, training can facilitate the enhancement of soft skills (Tsalikova & Pakhotina, 2019), particularly via
interactive pedagogical approaches such as simulation (Sergeyeva, Festeu, Bronin, & Turlakova, 2021), serious
games (Sutil-Martin & Otamendi, 2021), and flipped classrooms (Elkhalladi & Sefrioui, 2024a).

The flipped classroom is an interactive teaching strategy widely used in education, particularly in nursing
education (Andargeery, Bahri, Alhalwani, Alahmedi, & Ali, 2024). In this model, learning materials such as videos
and theoretical content are provided to students before class through digital platforms, allowing classroom time to
focus on active learning activities like collaborative discussions, practical exercises, and case studies. The teacher is
responsible for designing and organizing course materials and guiding students during in-class activities to
enhance learning and skill development. Students' research and presentations also help improve important skills
such as public speaking, communication, and confidence (Seau, Azman, & Noor, 2018), the ability to synthesize
information, and the capacity to search for and use relevant knowledge.

Building on the recognized value of the flipped classroom and student presentations, this study explores how
presenting in this context can help radiology students develop their communication, critical thinking, and
teamwork skills, while also examining whether gender influences these competencies.

2. Literature Review
2.1. Flipped Classroom

The flipped classroom is an innovative teaching approach introduced by Bergmann and Sams (2012) to
overcome some limitations of traditional teaching (Bergmann & Sams, 2012). In this model, students first review
materials like videos or digital resources on their own. This way, students can learn at their own pace. They can
come to class feeling more prepared and confident. When they arrive, they engage in interactive activities such as
discussing what they learned and working on problems together. This helps students understand the material
better and stay involved in their learning. They use class time for activities that promote comprehension, like
discussions and problem-solving, with the videos and digital resources they have already reviewed (Li, Lund, &
Nordsteien, 2023). This approach shifts learning from passive listening to active participation, making it easier for
students to think critically, retain information, and feel more engaged. It also provides teachers with more
opportunities to support students, answer questions, and guide them through difficult concepts in a meaningful
way.

2.2. Soft Skills

Soft skills are non-technical abilities, also known as human or socio-emotional skills, that play an essential role
in education, employability, and professional performance (Elkhalladi & Sefrioui, 2024b). They facilitate eftective
interaction, collaboration, and problem-solving for both students during their training and professionals in their
workplace (Ten Cate et al., 2024). Key soft skills include problem-solving, communication, critical thinking, and
teamwork, which support academic success and effective professional practice (Tang, 2020).

Communication is at the heart of a radiographer’s daily work. They need to talk effectively with radiologists
and other people who work in healthcare. They also need to talk to patients. This helps ensure that everything
runs smoothly when they are doing imaging tests. It also makes the patients feel at ease. The radiographer is
always trying to make sure the patients have a good experience. At the same time, strong teamwork and critical
thinking are essential, as radiographers need to collaborate closely with others, adapt to each clinical situation,
make informed decisions during examinations, and ensure patient safety, particularly by avoiding unnecessary
exposure to radiation (Ofori-Manteaw et al., 2025).

2.3. Soft Skills in Radiology

In radiology, beyond technical competencies, radiographers are also required to develop a range of professional
roles that rely strongly on soft skills. These include the role of professionals, which involves ethical commitment
and responsibility; the role of communicator, through effective communication and patient education; the role of
expert, through clinical reasoning and professional judgment; and the role of manager, through organization and
quality improvement of professional practices. In addition, radiographers must act as learners and educators
through reflective practice and continuous learning, as collaborators through teamwork and shared decision-
making, and as health promoters by contributing to patient safety and the promotion of well-being. Soft skills such
as communication, empathy, and teamwork are essential for radiology professionals, as they play a key role in
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delivering holistic, patient-centered care. Beyond technical expertise, these skills improve patient outcomes,
strengthen collaboration within healthcare teams, and contribute to a more effective and supportive clinical
environment (Ofori-Manteaw et al., 2025).

2.4. Research Gap and Rationale for the Study

Although previous studies have demonstrated the benefits of the flipped classroom in higher education, most
research has primarily focused on knowledge acquisition and student engagement, particularly in nursing
education. Less attention has been paid to its role in developing key soft skills such as critical thinking,
communication, and teamwork among radiography students, especially through student interactions (Andargeery
et al., 2024; Bishop & Verleger, 2013). Therefore, this study aims to examine the impact of presentations within a
flipped classroom on the development of these competencies and to explore the relationship between gender and
these skills.

3. Materials and Methods
3.1. Type of Study

This quasi-experimental study employed a single-group pretest-posttest design to assess the impact of
integrating flipped classroom pedagogy with student oral presentations on the development of communication,
critical thinking, and teamwork skills among radiology students at the Higher Institute of Nursing Professions and
Health Techniques in Agadir from January to March 2022.

3.2. Population and Sampling

The Higher Institute of Nursing Professions and Health Techniques (ISPITS) is part of Morocco's higher
education system. However, unlike universities, it operates under the supervision of the Ministry of Health and
Social Protection. The institute provides training for paramedical professionals through several programs,
including nursing, midwifery, social work, physiotherapy, and health technology fields such as radiology. In this
study, the population consisted of all first-semester radiology students (P = 89) at ISPITS in Agadir. An
exhaustive sampling approach was adopted, resulting in a 100% response rate (n = 39).

3.3. Study Variables

The independent variable in this study is the instructional approach, which consists of two distinct methods:
The classical method involves lectures and oral presentations. The flipped classroom strategy is combined with
oral presentations. The dependent variables include communication, critical thinking, and teamwork, measured
using a measurement scale.

3.4. Course Description

This is a 24-hour course available in the first semester for all nursing and health technician degrees. This
module focuses on understanding communication principles, engaging with patients and their families impartially,
adjusting language proficiency, explaining professional care, assimilating information and therapeutic education,
and following communication protocols and procedures in a professional setting.

This course had an average of two two-hour sessions weekly, with the initial segment delivered using the
classical method alongside oral presentations (12 hours), and the subsequent segment presented using the flipped
classroom strategy in conjunction with oral presentations (12 hours).

3.5. Data Collection Instrument

This questionnaire, in addition to gender, includes a measurement scale developed and validated by Ponmalar,
Yee, Che Husain, and Mat Noor (2018) to assess three competencies: communication (7 items), critical thinking and
problem-solving (10 items), and teamwork (8 items). The responses were calculated using a five-point Likert scale
(Ponmalar et al., 2018). This scale has demonstrated satisfactory reliability and validity for use in higher education.

Before using this scale in our study, it was verified by four professors (a statistician, a language professor, and
two doctors in the pedagogy of nursing sciences and health techniques), and it was also tested with four students to
detect any potential misunderstanding. This scale demonstrated very satisfactory reliability with an overall
Cronbach's alpha of a = 0.95 (communication o = 0.88, critical thinking and problem-solving a = 0.88, and
teamwork o = 0.89). We used this scale both after applying the classical method and after implementing the flipped
classroom strategy.

3.6. Data Analysis
IBM SPSS was used for data analysis. After checking for normality, the Wilcoxon test and Mann-Whitney test
were used to compare the means of variables.

3.7. Ethical Considerations

This study was authorized by the Higher Institute of Nursing and Health Technical Professions of Agadir (No.
195/21). Written informed consent was obtained from all participants before they took part in the study. The
research was conducted in accordance with the principles of the Declaration of Helsinki, and the anonymity and
confidentiality of the collected data were carefully respected throughout the study.

4. Results

The participants in this study were 14 male students and 25 female students.
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Variables Pretest Posttest Z p-value

Communication 3.24 + 1.05 4.28 + 0.40 -4.843 p <0.001%*
Critical Thinking 2.97 £ 0.80 3.85 £ 0.68 -4.349 p <0.001*
Teamwork 3.40 &+ 0.98 4.19 £ 0.53 -3.687 p < 0.001*

Note: *p<0.001.

According to Table 1, a significant increase in the means of communication (p < 0.001), critical thinking (p <

0.001), and teamwork (p < 0.001) was observed after the intervention.

Table 2. Gender relationship with communication, critical thinking, and teamwork.

Pretest Posttest
. Communication Critical Teamwork Communication Critical Teamwork
Variables . 1. . e
Thinking Thinking
m *+ Sd m *+ Sd m £ Sd m £ Sd m £ Sd m £ Sd
Gender Male 3.11 £ 1.12 2.67+0.73 | 3.14 £ 0.85 4.23 £ 0.41 3.90 £ 0.74 4.21 £ 0.48
Female 3.82 £ 1.03 3.14 £ 0.80 3.65 £ 1.04 4.30 £ 0.40 3.82 £ 0.65 4.18 £ 0.56
p-value 0.355 0.069 0.101 0.616 0.883 0.941

Table 2 showed the absence of a significant relationship between gender and different skills, either before or
after the intervention.

5. Discussion

The literature presents mixed findings about the impact of the flipped classroom on communication, critical
thinking, and teamwork skills. This study aimed to clarify its influence on these competencies among
undergraduate radiology students.

The participants in this study consisted of 85.9% male students and 64.1% female students. According to a
study conducted in the United Arab Emirates with 91 radiography students, gender has very little influence on the
development of communication skills, while students tend to value these skills more as they progress in their
studies, highlighting the importance of structured communication training. The same study also indicated that
communication is a key part of radiography practice, as it helps build patient trust, improves safety, and supports
better care through empathy, clear information sharing, and effective interaction with both patients and healthcare
teams (Rawashdeh et al., 2025).

This study revealed that the flipped classroom model significantly strengthens students’ communication skills.
When students learn at home before class, teachers can use class time for discussions and group work. This is
important for students to feel comfortable speaking up, increasing verbal engagement, and sharing their thoughts
(Montoya-Cantoral et al., 2023).

Additionally, the flipped classroom enhances cooperative learning by encouraging students to actively engage
in group activities and work together to solve problems (Strayer, 2012). The flipped classroom model also helps
students work together and learn from each other. Students like working in groups and solving problems together,
which makes learning fun. When students are active in their learning, they feel more interested. If students prepare
for class and think about questions they want to ask, they feel more in charge of their learning. In the flipped
classroom, students do not just listen to the teacher; they participate in discussions and presentations. This helps
them understand things better and remember them for longer. The flipped classroom model makes learning more
meaningful for students, and it helps students retain knowledge longer, even if some students need extra help to
stay focused on the flipped classroom model (Lin et al., 2021).

Our study revealed that the flipped classroom enhances critical thinking skills among radiology students. This
aligns with research showing that nursing students in flipped classrooms demonstrated a significantly stronger
disposition toward critical thinking compared to those in traditional courses (Dehghanzadeh & Jafaraghaee, 2018).
Additionally, students perceive the flipped classroom positively, noting that it fosters independent learning and
strengthens critical reading abilities (Yulian, 2021). Moreover, a quasi-experimental study conducted in China
among medical students showed that students in the intervention group (flipped classroom combined with case-
based learning) achieved scores that were 9% higher, reflecting better development of thinking and higher-order
cognitive skills compared to those in the traditional teaching group (Yao et al., 2025). However, one study noted no
significant difference in critical thinking outcomes with the flipped classroom, though nursing students still found
the method more useful, effective, and dynamic than traditional lectures (Sezer & Esenay, 2022).

Moreover, the flipped classroom contributes to the development of students’ teamwork skills a finding
supported by multiple studies in this field. The flipped classroom encourages students to talk to each other more
during face-to-face sessions. Students can do things together in class, like group projects, structured discussions,
peer feedback, and group problem-solving, because they review the basic material at home (Hsieh, Huang, & Wu,
2017). The flipped classroom method does not just get students more involved, but it also helps them learn how to
work together. Using tools like interactive quizzes and online discussion boards encourages students to participate
before and during class. The ability to learn at their own pace also helps students stay motivated and become more
involved in learning activities (Zainuddin & Perera, 2019).

This approach helps students learn skills for working together, like critical thinking, cooperation, and problem-
solving in groups, because the learning environment is interactive (Bosner, Pickert, & Stibane, 2015). A systematic
review study suggests that the effectiveness of the flipped classroom in improving teamwork largely depends on
how the activities are designed and implemented. When tasks are not clearly structured, and peer evaluation is not
well organized, the potential benefits for teamwork may be limited (Akgayir & Akgayir, 2018).

Our results showed no significant relationship between gender and the development of communication skills,
critical thinking, or teamwork either before or after the implementation of the flipped classroom model. This
suggests that both male and female students benefited from this teaching approach, the flipped classroom method.
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However, this gap in association may also be explained by the relatively small sample size, which could limit the
ability to detect potential differences between groups, the male and female students.

A study conducted in the United Arab Emirates with 91 radiography students found that gender has little
influence on the development of communication skills, while students tend to value these skills more as they
progress in their studies, highlighting the importance of structured communication training. The same study also
showed that communication is a part of radiography practice, as it helps build patient trust, improves safety, and
supports better care through empathy, clear information, sharing, and effective interaction with both patients and
healthcare teams (Rawashdeh et al., 2025). However, students in the human sciences often face difficulties and feel
some apprehension about communication, particularly verbal communication, when using the flipped classroom
method. In this context, female students have been reported to experience higher levels of anxiety than their male
peers in both oral and written communication (Loureiro, Loureiro, & Silva, 2020).

A Portuguese study involving 382 students from three nursing schools found no relationship between gender
and critical thinking abilities when using the flipped classroom method (Santos, Lopes, Imaginario, Silva, & Morais,
2025). This outcome indicates that both male and female students might acquire thinking skills at comparable
levels during their education with the help of the flipped classroom method. Nonetheless, alternative studies have
yielded different outcomes in the flipped classroom method. Fitriani, Asy’Ari, Zubaidah, and Mahanal (2018)
identified a correlation between gender and critical thinking dispositions, revealing that female students exhibited
superior scores when using the flipped classroom method. These divergent findings suggest that the influence of
gender on thinking may fluctuate based on the educational context, the learning environment, and the
characteristics of the study population (Fitriani et al., 2018).

In contrast to our findings, an African study of 142 radiography students found that gender can significantly
influence how group work and cooperation are experienced when using the flipped classroom method (Menwe,
Hazell, & Lawrence, 2024). Teamwork is essential in healthcare as it helps professionals work together smoothly
and ensures high-quality care for patients. This highlights how perceptions, confidence, and self-belief can shape
how students view their own skills in collaborative settings.

The flipped classroom strategy had a positive impact on students’ ability to communicate and think critically.
These results align with a study conducted in Morocco, which underscored the efficacy of this pedagogical method
in fostering not only communication, collaboration, and critical thinking skills among radiology students but also
creativity, adaptability, and lifelong learning competencies (Elkhalladi & Sefrioui, 2024b). The flipped classroom
promotes increased student engagement, peer interaction, and autonomy in problem-solving by shifting from
passive teaching methods to more active, learner-centered approaches. Preparing learning materials in advance,
such as videos and quizzes, and dedicating class time to discussions and group activities, helps students stay
motivated and develop essential skills.

5.1. Recommendations

To make the most of the flipped classroom method, several recommendations can be considered. First, teachers
should be trained to effectively design and implement flipped classroom activities. Educational institutions could
also consider integrating this method regularly into their curricula to encourage more active learning with the help
of the flipped classroom method. Providing students with instructions and well-structured collaborative tasks may
turther increase their engagement and improve learning outcomes when using the flipped classroom method. In
addition, future studies could include samples and control groups to better understand the long-term eftects of the
flipped classroom method on the development of soft skills.

5.2. Strengths and Limitations

This study reports both strengths and limitations of the flipped classroom method. One of its strengths is that
it uses an active and creative way of teaching to examine how radiology students can improve their soft skills with
the help of the flipped classroom method. Additionally, all eligible students participated in the study, meaning that
100% of them responded, which reduces the risk of nonresponse bias when using the flipped classroom method.

Even though these results are true, there are some limitations that need to be recognized in the flipped
classroom method. First, some sociodemographic data, like the participants' age, were not gathered, which makes it
impossible to examine how they might have affected the results when using the flipped classroom method. Second,
the sample size (n = 39) is relatively small, which may lower the power of the analysis and make it harder to detect
smaller effects when using the flipped classroom method. Third, although the study used a scale that already
existed, the measurement tool was not subjected to psychometric validation, which could make the data less
accurate when using the flipped classroom method. Fourth, the study employed a single-group pretest-posttest
design without a control group, complicating the derivation of robust causal inferences when using the flipped
classroom method. Finally, since the study was conducted in a single institution, the findings may not be easily
generalizable to other settings. These limitations suggest that the results should be interpreted with caution and
highlight the need for future studies involving more diverse samples to better assess the effectiveness of the flipped
classroom method.

6. Conclusion

The flipped classroom represents a promising pedagogical strategy, both in education in general and in
radiology in particular. This study highlighted the significant impact of this strategy on the development of
students' communication, teamwork, and critical thinking skills. Moreover, there is no significant correlation
between the development of these skills and the participants' age. These are essential for building trust with
patients, clearly explaining sometimes complex procedures, and fostering coordination and collaboration among
various stakeholders involved, which translates into improved quality of care and patient satistaction. Additional
studies, particularly experimental studies conducted on large samples and in various institutions, will be greatly
beneficial to enhance the validity and generalizability of the results.
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