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ABSTRACT
Objective  To explore the experience of using audience 
response systems (ARS) in postgraduate physiotherapy 
training.
Design  Qualitative interview study following the ‘reflexive 
thematic analysis’ by Braun and Clarke.
Setting  Higher education university.
Participants  Ten Italian students (60% men, N=6; 
40% women, N=4) agreed to partake in the interviews.
Results  We generated four themes. Specifically, the 
ARS were perceived: (1) as a ‘Shared Compass’ (theme 
1) between the student and the lecturers to monitor and 
modify the ongoing students’ learning journey; (2) useful 
to ‘Come Out of Your Shell’ (theme 2) as they help students 
to overcome shyness and build a team with peers; (3) as 
‘A Square Peg in a Round Hole’ (theme 3) as they should 
not be used in situations that do not suit them; (4) as ‘Not 
Everyone’s Cup of Tea’ (theme 4) as mixed opinions among 
ARS’ utilities were found under some circumstances (eg, 
memorisation process and clinical reasoning).
Conclusion  Physiotherapy lecturers must use ARS 
critically, respecting when (eg, not at the end of the lesson) 
and how to propose them, keeping in mind that some 
skills (eg, practical ones) might not benefit from their use. 
Moreover, they need to consider that the ARS are not a tool 
for everyone, so ARS must be integrated into a multimodal 
teaching paradigm.

INTRODUCTION
In the last few years, we have witnessed a 
shift in the strategies adopted in educa-
tion: from traditional lectures to a more 
engaging teaching style characterised by the 
so-called ‘active learning’.1 2 With the term 
‘active learning’, we intend every moment 
where ‘the teacher/facilitator stops talking, 
and students make progress towards objec-
tive learning by actively doing something’.3 
Extensive literature demonstrated the bene-
fits of active learning techniques on outcomes 
such as knowledge acquisition, information 
retention, perceived competence, critical 
thinking and clinical decision-making.4–6 
In this regard, ‘audience response systems’ 
(ARS) are becoming a broadly used, active-
learning tool many educational institutions 

adopt to facilitate student engagement and 
learning.7–9 ARS consist of student-controlled 
input devices, frequently via smartphones, 
connected to a receiver and a display 
controlled by the lecturer. Through the ARS, 
the lecturer can propose multiple-choice 
questions, true-false answers, word clouds and 
‘click-on-target’ questions. Then, the class’ 
responses are counted and displayed (anon-
ymously or not) on the screen in real time.10 
By doing so, ARS showed to what extent 
the students understood the content of the 
lesson, providing a formative assessment of 
their ongoing learning achievement.7

Several works demonstrated the effective-
ness of using ARS in teaching.11–16 ARS can 
improve students’ attendance, attention, 
participation, engagement and interaction, 
stimulate peer discussion, increase long-
term knowledge retention, and improve 
students’ performance in examinations.17 18 
Therefore, ARS can lead to positive student 
outcomes once used correctly, face-to-face 
and remotely.12 19 A recent systematic review 
of qualitative studies analysed how students 
experienced them.19 ARS were perceived as 
a valuable tool for improving engagement 
and interaction. Students reported benefits 
related to questioning, anonymity, and instant 
feedback that facilitated their learning.19 
Nevertheless, this systematic review mainly 
synthesised articles with students from 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Semi-structured interviews analysed through the 
‘reflexive thematic analysis’ by Braun and Clarke 
allow for reaching a deep understanding of the ex-
perience of using ARS in physiotherapists’ training.

	⇒ A reflexive and collaborative approach to data 
analysis.

	⇒ We only managed to recruit white men/women 
working in Italy and the private healthcare sector 
and students in rheumatic and musculoskeletal 
rehabilitation.
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different disciplines than medicine (marketing, linguis-
tics, engineering), with only three studies involving 
training nurses.19 Finally, they mainly considered the posi-
tive sides of ARS, reporting only some limits related to the 
technology rather than personal experience.19

So far, no studies have investigated the use of ARS 
among physiotherapists. Physiotherapists are a peculiar 
population characterised by the necessity of gaining high 
clinical knowledge and reasoning skills, compounded by 
a robust, practical apparatus based on manual and exer-
cise techniques. Due to their mixed learning objectives 
and expanding evidence-based knowledge, different 
learning activities are necessary to improve their learning 
quality.20 21 Therefore, it is essential to understand 
which learning activities students perceive as beneficial 
to inform lecturers and organisations where it is worth 
investing time and resources. Hence, this paper explored 
the experience of ARS in physiotherapy through a quali-
tative study.

METHODS
Study design
A qualitative interview study was performed at the 
University of Genova. We opted for a qualitative study 
as it allows for exploring people’s (in this case, physio-
therapy students) experiences and their points of view on 
a topic (in this case, ARS).22 It was conducted in respect 
of the Declaration of Helsinki and reported following 
the Consolidated Criteria for Reporting Qualitative 
Research.23

Participants
Participants were identified within the cohort of students 
attending the Rheumatic and Musculoskeletal Diseases 
(RMD) rehabilitation postgraduate degree programme at 
the University of Genova (Genova, Italy) in the academic 
year 2020/2021. To be able to start this postgraduate 
degree, students had to complete a bachelor’s degree in 
‘Physiotherapy’.

This programme aims at providing advanced, special-
ised training in the RMD field following the international 
standards of the International Federation of Orthopaedic 
Manipulative Physical Therapists.24 The physiotherapists 
who complete this postgraduate degree course acquire a 
specialised level of competence in the prevention, evalua-
tion and treatment of RMD. The RMD rehabilitation post-
graduate degree programme spans 76 days, distributed 
across 18 months in a blended learning format. Each year, 
a cohort of 120 students is enrolled in the programme, 
divided into two groups of 60 students each. Both groups 
follow an identical syllabus with the same lecturers, 
ensuring uniformity in curriculum delivery. The compre-
hensive course entails 1550 hours per student, allocated 
across various activities. Specifically, it includes 438 hours 
dedicated to online (synchronous) and face-to-face activ-
ities, encompassing lectures and small-group training 
sessions with case studies and practical skill activities 

guided by the lecturers. The lectures focused on anatomy, 
rheumatology, orthopaedics, clinical reasoning, research 
methodology, psychology, radiology, etc. Then, specific 
seminars focus on different anatomical districts (ie, lower 
limb, upper limb, thoracic-lumbopelvic and cervical). 
Each seminar is further divided into theoretical and prac-
tical components focused on biomechanics, joint-related 
disorders, manual therapy, exercise, clinical reasoning 
etc. A clinical placement contributes 150 hours, while 
thesis preparation requires 250 hours. All these activ-
ities are mandatory. Additionally, the individual study 
comprises approximately 712 hours.

The ARS were adopted during the shoulder joint 
seminar. The seminar was divided into two parts: a 
theoretical one that lasted 30 hours and was conducted 
remotely and synchronously and a practical one that 
lasted 20 hours and was done face-to-face, totalling 50 
hours. This seminar covered different topics, such as 
anatomy and biomechanics, upper limb stiffness manage-
ment, symptom management, clinical reasoning, red 
flags, upper limb outcome measures and practical skill 
techniques specific to the shoulder district. The purpose 
of integrating ARS was to enrich the learning experi-
ence by implementing innovative teaching modalities 
that foster high interactivity in both face-to-face (prac-
tical skills) and remote (knowledge) classes. A compre-
hensive overview of the topics covered with ARS and the 
purposes that this tool served in managing the specific 
subject can be found in online supplemental file 1—
ARS utilisation overview. All students received an equal 
degree of exposure to the technology. The ARS software 
we adopted was Wooclap (Developed by Sébastien Lebbe 
(CEO) and Jonathan Alzetta (CTO—Brussels, Belgium). 
ARS collected anonymous responses to different ques-
tions while providing real-time feedback to the students 
and the lecturers. This academic year was the first one 
in which ARS were adopted in this programme. At the 
end of the shoulder seminar, a satisfaction questionnaire 
about the experience of ARS was sent out to the students 
to understand whether extending the usage of this system 
to all the courses offered within the programme would be 
beneficial. Since the students were overall satisfied, the 
lecturers of this course will implement ARS use in other 
seminars.

Recruitment
Recruitment of study participants was done through 
purposive sampling to identify those most likely to yield 
valuable and appropriate information to answer our 
research question.25 Therefore, we chose our partic-
ipants from this postgraduate degree as physiothera-
pists attending it need to learn high levels of clinical 
decision-making and expertise in manual skills and exer-
cise. To enrol the students, we emailed the head of the 
programme, the lecturers, and the placement tutors. We 
asked them to provide us with a list of students’ names that 
they perceived as most participatory and proactive during 
lectures and placements. We made this decision due to 
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the blended teaching approach, which made it difficult 
to ascertain the extent of tool usage during the distance 
learning phase. As a result, we chose to target the students 
perceived to be the most engaged to maximise the prob-
ability of effective and actual tool usage. Out of the 20 
students eligible under this criterion, we received five 
acceptances to participate. However, we acknowledged 
that this method had different limits based on personal 
perception and might have excluded shyer participants. 
Therefore, to expand the variability, we extended the 
study invitation to the entire class group during a second 
phase, recruiting five additional participants for inter-
views. The authors and the other people involved in the 
recruitment process did not contact the students directly. 
Instead, the didactic secretary’s office was approached to 
reach the abovementioned students. This office sent an 
email to the identified students explaining the objective 
of the study, the interview process (ie, proposed locations 
and dates), and the confidentiality and anonymity of 
the data. In the email, students were invited to contact 
GB directly if they were willing to partake in the study 
so that the organisation did not know which students 
attended the interviews. This was done to avoid any form 
of dependability towards the educational organisation. 
Those students who did not contact the secretary’s office 
to partake in the interviews were not asked to provide any 
information about their decision. Once GB was reached, 
he collected the informed consent and arranged the 
interview. During the conduction of the interview, GB 
anonymised the participants with ‘participant 1’, ‘partic-
ipant 2’, etc, based on the chronological order of the 
interviews. This label is the only info shared with the rest 
of the group. All the students could join the research and 
withdraw from it at any time.

Data collection method
An ad hoc semi-structured interview guide (see online 
supplemental file 2) was created by GB and SB based on 
the existing literature.19 26 27 GB is a physiotherapist, PhD 
student and temporary lecturer. He is not involved in the 
postgraduate course but is a former student thereof. SB 
is a PhD student and teaching assistant of the course. He 
has advanced skills in teaching for health professionals 
and qualitative studies, and he is an adjunct lecturer in 
‘Teaching Methodologies for Health Professionals’. They 
both identify themselves as men.

The purpose of the interview was to shed some light on 
the experience of using ARS in the postgraduate educa-
tion of physiotherapists, which they used during one of 
the programme’s seminars. The interview guide consisted 
of open questions exploring different topics related to 
the use of ARS in teaching: (1) personal experiences; (2) 
strengths and weaknesses; (3) expectations; (4) beliefs. 
Follow-up questions were frequently asked to investi-
gate participants’ experiences further. These questions 
included, ‘Can you give me an example?’ and ‘Can you 
explain to me what you mean by this sentence?’.

The interview script was tested with a pilot interview 
with a student. The investigative potential of the interview 
script appeared to be good, and therefore no modifica-
tions were made to the interview guide following the pilot 
interview. Before each interview, the participants filled in 
the informed consent and a demographic form (ie, age, 
gender, job, educational path) registered on an electronic 
sheet by the interviewer. The interviews were performed 
in February 2022 remotely through teleconferencing 
software (Microsoft Teams) and lasted approximately 
1 hour each. They were recorded and then transcribed 
verbatim. The interviews were conducted by GB only 
with the interviewees. No relationship was established 
before the study between the interviewer and the partici-
pants. At the beginning of each interview, the interviewer 
introduced himself as a fellow physiotherapist, a former 
master’s student and a university lecturer interested in 
researching how to improve the quality of learning via 
electronic tools. No follow-up interviews were performed.

Data analysis
Descriptive sample analysis was conducted to collect infor-
mation about the gender, age, living/working area, years 
of professional practice and in which healthcare sectors 
they were working (private, public, etc). Data analysis of 
interview transcriptions was performed according to the 
principles of Braun’s and Clark’s ‘reflexive thematic anal-
ysis’ (RTA).28 This choice was made because the research 
aims to identify patterns of meaning—and consequently 
generate themes—relating to the experience of using 
ARS in the postgraduate education of physiotherapists 
based on their own experiences.

Among the principal thematic analysis approaches,29 
that is, coding reliability TA, codebook approaches to TA, 
and reflexive approach to TA, we adopted the last one 
(RTA). RTA is an interpretive approach to qualitative data 
analysis ‘that facilitates the identification and analysis of 
patterns or themes in a given data set’.29 RTA is situated 
in a ‘Big Q’ qualitative paradigm that involves qualitative 
data and methods whose qualitative values framework is 
characterised by adhering to a non-(post)positivist para-
digm.30 Therefore, some practices do not apply to RTA 
(eg, consensus coding, inter-coder reliability, data satura-
tion, etc) as they are infused ‘with assumptions about the 
nature of reality and meaningful knowledge’ that follow 
a ‘small q’ (postpositivist) paradigm.31 32 Moreover, RTA 
is characterised by researchers’ active and creative role 
in interpreting codes and themes and identifying those 
more relevant to the research question.28 Therefore, 
researchers’ view is considered a resource to tap into 
rather than a bias.28 Since the analysis involved more 
than one researcher, the approach was as collaborative 
and reflexive as possible, intending to achieve richer 
interpretations.28 However, it is fundamental to state our 
theoretical assumptions as researchers since we built our 
reflexivity on them.

We adopted an experiential qualitative framework 
because we illustrated the experience of ARS starting 

 on A
ugust 22, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-073025 on 22 A

ugust 2023. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2023-073025
https://dx.doi.org/10.1136/bmjopen-2023-073025
http://bmjopen.bmj.com/


4 Bertoni G, et al. BMJ Open 2023;13:e073025. doi:10.1136/bmjopen-2023-073025

Open access�

from students’ experience to emphasise meaning and 
meaningfulness as they experienced it.33 From the 
perspective of epistemological conception, our study 
adopted a constructionist approach.33 We appreciated 
the meaning and meaningfulness of language as the main 
criteria in the coding process rather than its recurrence.33 
RTA was conducted with a primarily inductive approach. 
The codes generated from the analysis of the interviews 
were produced based on the content of the data. Thus, 
the data were not coded according to a pre-existing 
coding framework (ie, the codebook of the deductive 
approach).33 The data coding was mostly semantic as it 
mostly stayed on the explicit or surface meanings of the 
data.31 However, we tried to go beyond these descriptive 
levels of the data when possible. Thus, having clarified the 
theoretical assumptions and the choice of using RTA, the 
six steps of the RTA28 were followed by GB, EM, FEZ, MC 
and SB for the interviews (see table 1). FEZ and MC are 
physiotherapists and teaching assistants in the postgrad-
uate course. EM is a psychologist and a PhD student in 
neurosciences. SB trained all the authors in conducting 
qualitative studies. MC identifies as a man; FEZ and EM 
identify as women.

Patient and public involvement
Participants and/or the public were not involved in the 
design, conduct, reporting or dissemination plans of this 
research.

RESULTS
Among the cohort of students who were attending the 
postgraduate degree in RMD rehabilitation at the Univer-
sity of Genova (n=120), 10 (response rate=8.3%) partook 
in the interviews (age (median and first and third quar-
tile (Q1, Q3): 26 (25, 27); gender (percentage and 
frequency): 60% men, N=6; 40% women, N=4). Online 
supplemental file 3 reports the extended demographic 
and relevant features of each participant (see online 
supplemental file 3). They were all private self-employed 
physiotherapists. Moreover, all the interviewees reported 
that it was their first-time using ARS. Four themes were 
generated regarding the perceived use of ARS: (1) A 
Shared Compass, (2) Come Out of Your Shell, (3) A 
Square Peg in a Round Hole and (4) Not Everyone’s Cup 
of Tea.

Theme 1: ‘A Shared Compass’
The students perceived the ARS as a compass they shared 
with the lecturers. ARS are a valuable tool for students, 
providing guidance about their ongoing learning journey 
(refer to table  2 for the coding process related to this 
theme), as a compass would do for a traveller. Conse-
quently, the feedback obtained from the ARS allows the 
lecturer to make adjustments to the course, similar to 
using a compass to modify the journey’s itinerary.

I think ARS are effective for the lecturers to see if 
what they explained was understood or if there were 

some areas of improvement. They allow lecturers 
to get feedback on the effectiveness of their teach-
ing to see if they need to modify some aspects of it. 
(Participant 1—Woman)

As per the students, our interviewees discussed ARS 
as an instrument to understand if they are on the right 
track in the learning path, as a compass does. Specifically, 
it allowed them to understand which concepts they had 
already learnt and which needed further study.

By reading the quiz [on the ARS], I sometimes ask 
myself, “When did they [the lecturer] talk about this 
topic?” and by doing so, it [ARS] made me think more 
and more about the topic than classic oral questions. 
It stimulated you to go back to the lecture, recall past 
information, and double-check if you remembered it. 
It’s also useful later when you have already studied 
and need to test the acquired knowledge. It allowed 
me to understand what I needed to focus more on 
what I was studying. (Participant 10—Woman)

Moreover, the students perceive the topic on which 
ARS is built more relevant than others for the lecturers. 
Hence, they provide the students with information that 
guide them on what to prioritise while studying.

The topics used for the ARS were like take-home mes-
sages and key points. Those things that the lecturer 
thought were most important, so I will have to study 
them better. The class got the message that those 
were the most important things to keep and relate to 
in our studying. Things to emphasise better and learn 
well. (Participant 3—Man)

From the participants’ opinions, we reflect on ARS as 
an effective teaching and learning tool. However, the 
potential benefits go beyond it, as the students reported 
that ARS effectively made them step out of their comfort 
zone, as we are about to describe in the upcoming theme 
‘Come Out of Your Shell’.

Theme 2: ‘Come Out of Your Shell’
Students perceived the ARS as an incentive to come out 
of their shells. This theme concerns the emotional, social, 
and relational aspects of teaching and learning (see 
table 3 for the coding process of this theme). The students 
perceived this tool as helpful in overcoming shyness, 
building the team and enhancing relationships. The ARS 
seemed to break down and overcome students’ emotional 
barriers that prevented a satisfactory level of participation 
and enjoyment of the lesson. Some reported examples of 
these barriers are the fear of speaking in public or the 
possible judgement that comes with exposing yourself in 
front of an audience.

ARS allows you to bypass the shyness and fear of hav-
ing to speak in front of everyone. In that situation, 
you might feel judged or afraid to say something you 
consider stupid. In this perspective, ARS are really a 
great tool!. (Participant 3—Man)
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Furthermore, as per students’ perspectives, imple-
menting ARS effectively reduced the perceived 
distance between themselves and the lecturer, 
enhancing the sense of connectedness and 

relatedness. By actively engaging with ARS, students 
felt a stronger connection to the instructor, leading 
to an increased sense of being part of the learning 
community.

Table 1  Six steps of the reflexive thematic analysis

Phases Process Authors’ involvement Authors’ actions

Data familiarisation All authors read and reread 
several times the transcriptions 
of the interviews. This 
process is fundamental to 
getting in contact with the 
data and taking notes of any 
impressions and insights

All authors engaged in this 
phase, and they met to reflect 
on their first insights

	► Document theoretical and reflective 
thoughts: GB documented field notes 
(‘Memos’ and diary) during and after 
each interview to promote reflexivity

	► Keep records of all data field notes, 
transcripts and reflexive diary

	► Prolong engagement with data and 
triangulate different data collection 
modes to increase the probability 
that the research findings and 
interpretations will be found credible: 
GB, EM, FEZ and MC read and reread 
the data (transcripts of the interviews, 
memos and reflexive diary)

Coding Four authors systematically 
coded the data in this phase 
through an open, evolving and 
organic process

GB, EM, FEZ and MC 
systematically coded the 
data. They adopted semantic 
data coding

	► Peer debriefing: memos were shared 
during research meetings for reflexive 
thoughts

	► Audit trail of code generation: GB, EM, 
FEZ and MC coded data through the 
entire data set to identify interesting 
aspects in the data items that may 
form the basis of themes across the 
data set

	► Documentation of all team meetings 
and peer debriefings to help 
researchers examine how their 
thoughts and ideas evolve as they 
engage more deeply with the data

Generating initial 
themes

The researchers generated 
initial themes from the codes, 
clustering similar or related 
codes

GB, EM, FEZ and MC 
generated initial themes 
separately, clustering similar 
codes together

	► Diagramming to make sense of theme 
connections: GB, EM, FEZ and MC 
generated initial themes through 
inductive thematic analysis

Reviewing and 
refining themes

The researcher reviewed the 
initial themes, reworking or 
discarding some until finding 
a final set of themes fitting the 
data

All authors reviewed the 
coding and initial themes 
separately and then jointly 
and generated four themes 
that fit the data the most. GB, 
EM, FEZ and MC reviewed 
the agreed themes against the 
codes and the entire dataset

	► Themes vetted by team members: the 
research team frequently met to refine 
the themes and clearly show how each 
theme was generated from the data

Defining and 
naming themes

The ‘story’ of each theme is 
developed by finalising theme 
names and their definition

All authors finalised the final 
themes and definitions to set 
the basis of the written report

	► Peer debriefing and team consensus 
on themes: the research team met until 
the final themes were reached

	► Documentation of theme naming

Producing the 
report

The authors produced the 
final report and refined them if 
necessary

GB, EM, FEZ and MC 
selected the illustrative 
quotations from the 
interviews, and all authors 
reviewed and agreed. SB 
and VC led the writing of 
the paper, and all authors 
participated in this phase

	► Producing the report using direct 
quotes from participants

	► Report on reasons for theoretical, 
methodological and analytical choices 
throughout the entire study
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With the ARS, I felt maybe the lecturer wanted to 
have more contact with us somehow. I appreciated 
this tool sincerely. I also felt a little bit more import-
ant as a student. (Participant 4—Woman)

Finally, not only did this shared tool facilitate individual 
learning, it also fostered a sense of being part of a group 
among the students, encouraging peer discussion and 
interaction. By using ARS, students were able to compare 
their answers with those of their peers, which they found 
profoundly beneficial. The opportunity to gain insights 
from different perspectives was particularly advantageous, 

especially in the context of online classes with face-to-
face interactions being limited. Being able to consider 
alternative viewpoints expanded their understanding 
and enhanced their overall learning experience. The 
ARS effectively created an inclusive environment where 
diverse opinions were valued and encouraged, enriching 
the educational journey for all participants.

This tool was useful from our point of view, it was real-
ly useful as a group. Because also, remotely, someone 
might ask, “Guys, do you know how to answer?” This 
would happen with a message in a group chat. When 

Table 2  Illustrative data extracts for theme 1: ‘A Shared Compass’

Theme 1: ‘A Shared Compass’

Codes defined by researchers Example of quotes extracted from the interviews

Learning feedback I think ARS represent the key parts of the lecturer. By answering multiple 
choice questions, you can see if you learnt those key parts. (Participant 2—
Woman)

Useful for self-assessment for the final exam The ARS were more useful during the study and review phases than during 
class. Also, in view of the exam to see if I could answer a multiple-choice 
question. With this purpose, in my opinion, it is a very useful tool. (Participant 
3—Man)

Feeding the lecturer back on the effectiveness 
of teaching (understanding)

[I would use ARS] to understand if some concepts I explained were 
misunderstood, and if so, I would either explain them in a different way or 
provide a second explanation. (Participant 3—Man)

Feeding the lecturer back on teaching 
effectiveness (attention and participation)

The ARS allow you to evaluate engagement because I don’t know how many 
people are actually listening to me, so it’s also a way to see who’s really 
connected … not just because they’re online … but really connected with their 
mind. (Participant 2—Woman)

Fixation and focus of concepts For me, the ARS were maybe helpful as a fixation of the concepts we talked 
about during class. They gave me a chance to review to focus better on what 
we had just been told. Let’s just say they were very relevant summaries of what 
they had explained to us. (Participant 1—Woman)

Encouraging doubts and questions The ARS helped raise questions about topics that no one was asking about. 
The lecturers with the ARS suggested topics that they knew were important or 
that they wanted to emphasise more!. (Participant 9—Man)

Hierarchical segmentation of activities The ARS allowed us to figure out how to break down the steps of the 
learning activities (…) They showed you how to take something big in pieces. 
(Participant 3—Man)

Table 3  Illustrative data extracts for theme 2: ‘Come Out of Your Shell’

Theme 2: ‘Come Out of Your Shell’

Codes defined by researchers Example of quotes extracted from the interviews

Overcoming emotional barriers [Thanks to the ARS], we were truly encouraged to ask questions rather than remaining in 
the shadow … so it was really helpful. (Participant 4—Woman)

Increasing relatedness In my opinion, it was beneficial to increase the interaction and therefore enhance the 
closeness, especially considering that we were at distance. I would say it brought the 
student closer to the lecturer. This was the most significant aspect. Furthermore, it was 
useful precisely because we were closer … it increased the importance of the relationship. 
(Participant 3—Man)

Making students feel part of a 
group

Let’s start from the assumption that I was very, very sad about having to have online 
classes because I’m someone who usually interacts a lot, and I realised I couldn’t. I mean, 
I didn’t like it, I couldn’t interact the way I wanted to. With Wooclap, it made things, for 
me, more interesting, more interactive because I could interact with the lecturer and stay 
somewhat more connected with the group. (Participant 5—Man)
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I was unsure, I would write in the group “Which one 
could be the right one?” and a friend would try to 
answer, “For me, it’s x or y …” so it definitely creates 
comparison and bonding. For me it’s very important 
to see what other people think and try to get to a solu-
tion together. (Participant 3—Man)

While participants have highlighted the significant 
benefits and strengths of using ARS, it is essential to 
approach their implementation cautiously. Without 
careful consideration, their usage may lead to the 
intended results. Based on the analysis of respondents’ 
opinions, we found they described a mismatch between 
how ARS should be implemented and their actual imple-
mentation, analogous to fitting a ‘Square Peg in a Round 
Hole’.

Theme 3: ‘A Square Peg in a Round Hole’
Interviewees reported that ARS are functional under 
some circumstances, as stated above. However, they also 
highlighted that ARS have some flaws and should not be 
used for all learning purposes. If they are not adopted 
wisely, they lose their effectiveness. Therefore, we created 
the theme ‘A Square Peg in a Round Hole’ as ARS should 
not be used in situations that do not suit them (see table 4 
for the coding process). Our interviewees did not see any 
advantages in using ARS to learn and improve clinical 
skills and manual techniques.

I think ARS can be a tool that helps in the acquisi-
tion of knowledge, but I don’t think they are a turn-
ing point for students for clinical skills […] let alone 

Table 4  Illustrative data extracts for theme 3: ‘A Square Peg in a Round Hole’

Theme 3: ‘A Square Peg in a Round Hole’

Codes defined by researchers Example of quotes extracted from the interviews

Low room for audience response 
systems (ARS) in learning manual 
techniques

As far as manual learning techniques is concerned, I really think that these tools 
are not helpful. I’m trying to think of any aspect of learning a manual technique that 
would benefit from this tool, but I can’t picture any. (Participant 8—Man)

Low room for ARS in learning clinical 
skills

So, for the clinical part, I’m not sure how much it can help. In my opinion, it should 
remain a tool to be used when presenting theory. (Participant 7—Man)

Low ARS utility if not followed by 
discussion and explanation

These Wooclap questions were posed, but they weren’t then elaborated on, you 
see. Despite being very important, they weren’t explored in depth. So, let’s say the 
usefulness for effective memorisation … but if they weren’t explained afterward, they 
lost their utility. (Participant 3—Man)

Low ARS utility as a teaching tool at the 
end of a lesson

If ARS are used right after the lesson, at time zero, they are not very effective 
immediately. (Participant 2—Woman)

Student’s difficulty in answering 
questions too early

As far as I’m concerned, during the lesson, I struggled a bit because I didn’t have the 
concepts firmly ingrained in my mind to answer more complex questions. (Participant 
1—Woman)

Difficulties generated by the reduced 
response time

Perhaps one of the biggest limitations in using the ARS was the little time we had to 
give the answers (…) lecturers need to understand that, obviously, when you take 
the quiz, you haven’t studied yet and that you have to try and give an answer by 
remembering something you only heard a few minutes before. The time for this work 
must be enough. Otherwise, it’s tough. (Participant 3—Man)

Student’s difficulty in being deprived of 
breaks

During some lessons, lecturers replaced breaks with ARS moments. We hadn’t even 
time for a break to get a coffee or go to the bathroom. If ARS was followed by a 
5-minute break to relax, this problem would not occur. (Participant 8—Man)

Different efficacy of ARS in relation to 
different types of questions

I wouldn’t use ARS for asking overly complicated questions. For instance, if you 
have to read text in a question, it becomes difficult … I would prefer more immediate 
multiple-choice questions … maybe making connections … perhaps linking two 
statements together. (Participant 1—Woman)

Low ARS utility if not optimised on the 
topic

Deciding how to set the questions must be functional to learning. If you have a 
limited amount of time and a limited number of questions, you must think about 
which questions are more functional. I would then choose the questions on the most 
crucial points of the lecture. I would make fewer ARS moments, but more relevant. 
(Participant 8—Man)

Low suitability of ARS for long, complex 
and specific questions

I think ARS don’t work with complicated questions or where you have to read 
a lot of text. They are more suitable for multiple-choice questions that are more 
immediate. Then to give learning feedback may be better to avoid too specific 
questions. More for the type of question than anything else. For that purpose, better 
generic questions where you can get there by reasoning, but not extremely specific. 
(Participant 10—Woman)
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manual techniques. To learn those skills, I think 
it would be wild to adopt these tools. (Participant 
6—Man)

Interviewees also reported that ARS lost their effective-
ness once the lecturers did not plan a moment of discus-
sion revolving around the students’ answers. A moment of 
a debate was considered helpful for the students to have 
a deeper understanding of the topic and the reasons why 
they made such a mistake. In this way, ARS are perceived 
as valid in memorisation and comprehension.

Just seeing the correct answer allowed you to under-
stand that you made a mistake, but not why you made 
that mistake. Therefore, these tools are functional 
only if followed by moments of discussion and inter-
action. (Participant 2—Woman)

To stress what was mentioned above, the interviewees 
reported that ARS are useless at the end of the lesson as 
there is no time to discuss ARS’ results. Therefore, for this 
reason, choosing the end part of the lecture to examine 
the effects of ARS proves ineffective as it hampers the 
opportunity to address and clarify doubts due to time 
constraints adequately.

Right there, at the end of the class, it is difficult to di-
gest everything and give the answers. If you could use 
a tool like this after the classes and after studying the 
material, it would be even more helpful for memoris-
ing and learning the content. (Participant 7—Man)

Similarly, ARS are not valid if offered too early to 
students while they are still processing information and 
taking notes. The students highlighted the importance of 
pondering the concepts learnt during the classes. Thus, 
answering questions posed by ARS during classes was diffi-
cult because the information was new and unprocessed. 
To maximise the utility of the ARS, it would be helpful to 
use them later in the learning process once the students 
have had time to familiarise themselves with the concepts 
explained.

When I attend class, I am wholly focused on taking 
notes. So I struggle with already having the knowl-
edge and answering questions right away. I need to 
process the information and make it my own, so may-
be I struggled with answering questions at that time. 
(Participant 1—Woman)

In addition, the students reported that ARS should not 
replace student breaks. ARS are an integral part of the 
lesson and moments of active learning. ARS are valuable 
tools that can significantly assist students in their learning 
process, and it is generally regarded as applicable by 
students. However, it is crucial to use ARS at the appro-
priate time. Students do not find ARS helpful if used too 
early or too late in the learning session. It is essential to 
strike a balance and ensure that ARS do not disrupt the 
necessary breaks, as breaks are crucial for active learning 
and integral to the overall learning process.

Deciding how to set the questions must be functional 
to learning. If you have limited time and a limited 
number of questions, you must consider which ques-
tions are more functional. I would then choose the 
questions on the most crucial points of the lecture. I 
would make fewer ARS moments, but more relevant. 
(Participant 8—Man)

In addition to their feedback, students highlighted that 
the effectiveness of ARS was contingent on the specific 
types of questions being utilised. The students emphasised 
the importance of instructors employing a discerning 
approach when preparing questions, focusing on essen-
tial topics while taking into account the limited time 
available for instruction. By carefully selecting key points, 
lecturers can optimise the ARS experience by homing in 
on the most crucial information, ensuring that the ques-
tions posed are concise, direct, and free from unnecessary 
complexities or irrelevant details. This mindful approach 
to question design enables students to benefit from the 
ARS by facilitating comprehension and engagement with 
the material at hand, while avoiding potential confusion 
or information overload caused by lengthy or convoluted 
questions. By prioritising simplicity and clarity in their 
question formulation, educators can leverage the ARS 
as a valuable tool for active learning, fostering effective 
student participation and enabling prompt and accurate 
responses.

Questions must be functional for learning. Having 
a certain time and number of questions. Lecturers 
should reason upon which questions are func-
tional for learning. Otherwise, ARS work poorly. 
(Participant 8—Man)

From the insights provided by the respondents, we 
acknowledged that ARS can be effective tools for teaching 
and learning, enabling individuals to overcome obstacles 
and broaden their comfort zones. However, it is essen-
tial to recognise that personal preferences and inclina-
tions may lead some individuals not to prefer their use, 
even when implemented correctly and for appropriate 
purposes. These reflections gave rise to the following 
theme: ‘Not Everyone’s Cup of Tea’.

Theme 4: ‘Not Everyone’s Cup of Tea’
Interviewees reported different and opposite opinions in 
some specific areas of ARS’ use. Regarding the memori-
sation process and clinical reasoning skills, some students 
perceived the benefits of using ARS, while others did not. 
In addition, students’ different technological skills and 
anxiety management abilities raised some concerns about 
the benefits of using ARS with all the students. Therefore, 
we reflected that ARS are tools that can be or be not valu-
able based on students’ preferences and attitudes, gener-
ating the theme ‘Not Everyone’s Cup of Tea’ (see table 5 
for the coding process). Regarding the memorisation 
process, some interviewees argued that ARS express their 
most significant potential in facilitating memorisation of 

 on A
ugust 22, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2023-073025 on 22 A

ugust 2023. D
ow

nloaded from
 

http://bmjopen.bmj.com/


9Bertoni G, et al. BMJ Open 2023;13:e073025. doi:10.1136/bmjopen-2023-073025

Open access

conceptual knowledge that can only be remembered by 
heart.

Certainly, the ARS helped me a lot with the notion 
and memorisation part, for instance, anatomy and 
biomechanics. These concepts are often the ones 
that are a little bit harder to remember because you 
need to remember them by heart. So I would say 
that they are more useful in memorising theoretical 
knowledge than carrying this knowledge into clinical 
contexts. (Participant 5—Man)

Conversely, a group of respondents expressed their 
belief that ARS did not contribute significantly to memo-
rising information that relies solely on rote memorisation. 
These interviewees asserted that ARS did not offer any 
distinct advantages when it came to mnemonic learning 
of specific facts or concepts that necessitate memorisation 
through repetition and recall. From their perspective, 
ARS proved to be more functional and effective in facili-
tating critical thinking and reflection on complex topics. 
These students acknowledged that the interactive nature 
of ARS encouraged active engagement and stimulated 
deeper understanding of intricate subjects. However, 
when it came to purely memorisation-based tasks, they 
contended that the usage of ARS did not provide substan-
tial benefits and advocated for alternative strategies that 
focus more explicitly on mnemonic study methods.

I wouldn’t use this tool to gain knowledge for any-
thing that needs to be remembered only by the heart. 
I think it would make it redundant. These tools don’t 
seem very useful to me if it’s a notion that simply 
needs to be studied or memorised and not under-
stood. (Participant 9—Man)

Furthermore, some participants found ARS helpful in 
implementing knowledge in clinics, stimulating some 
clinical reasoning skills. With ARS, the lecturer can pose 
clinical questions that students can reflect on. By doing 

so, ARS allowed students to start travelling from theory to 
practice smoothly.

This tool allows you to identify and address critical 
issues in the transition between the notional aspect 
and clinical reality […] yes, it really helps you in your 
clinical reasoning skills. (Participant 8—Man)

On the other hand, it was observed that a subset of 
students expressed scepticism regarding the efficacy of 
ARS in fostering the development of clinical reasoning 
skills. These students argued that the nature of multiple-
choice questions, which are commonly used in ARS, falls 
short in capturing the intricate complexities encoun-
tered in real-world clinical scenarios. According to their 
perspective, clinical reasoning skills require a deeper 
level of analysis, synthesis, and critical thinking that goes 
beyond the scope of traditional multiple-choice ques-
tions. These students believed that the nuances and intri-
cacies of clinical practice, such as uncertainty, ambiguity, 
and the need for context-dependent decision-making, are 
challenging to simulate through the restricted format of 
ARS questions. Consequently, they questioned the prac-
tical value of using ARS as a tool for enhancing clinical 
reasoning skills and advocated for alternative methods 
that provide a more comprehensive and realistic assess-
ment of these abilities.

Clinical reasoning is not always the same and changes 
from case to case. It is difficult to resolve the com-
plexity of clinical reasoning with a multiple-choice 
question. (Participant 5—Man)

Then, students reported instances where ARS could 
become unpleasant, particularly when they pose chal-
lenges for individuals who are less familiar with tech-
nology or consider themselves non-tech-savvy. While ARS 
can offer numerous benefits, such as increased inter-
activity and engagement, it is essential to acknowledge 
that not all students may feel comfortable or confident 

Table 5  Illustrative data extracts for theme 4: Not Everyone’s Cup of Tea

Theme 4: Not Everyone’s Cup of Tea

Codes defined by researchers Example of quotes extracted from the interviews

Uncertain usefulness in promoting 
notion acquisition and memorisation

I believe that ARS has been helpful for me to better memorise certain concepts, so I 
would say especially for that … for enhancing my memorisation. (Participant 3—Man)

I wouldn’t use it for factual information … anything related to memorisation and 
mere studying. If it’s a simple notion that just needs to be memorised without deep 
understanding, [ARS] serve little purpose. (Participant 6—Man)

Uncertain usefulness in promoting 
clinical reasoning

Regarding clinical reasoning, [ARS] have certainly been a valuable tool because they 
provided input for reasoning and were stimulating. (Participant 6—Man)

Perhaps for structured clinical reasoning, I wouldn’t use [ARS] because it didn’t help 
me much. For that, I would prefer more direct vocal interaction, especially in the initial 
moments. (Participant 4—Woman)

Performance anxiety generated by 
audience response systems (ARS)

I feared the lecturer could see my name and figure out how many mistakes I made. 
(Participant 2—Woman)

Difficulties of low-tech expertise 
students

So basically, if you’re quite proficient in digital stuff, you can manage pretty well in the 
lessons. But if you’re not great at it, you’ll struggle. (Participant 10—Woman)
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navigating the technical aspects of using ARS. For ‘non-
tech-savvy users’, which refers to individuals who have 
limited knowledge or proficiency in using technology or 
digital devices, the learning experience may be hindered 
by the additional effort and frustration in understanding 
and operating the ARS platform. These individuals may 
struggle to keep pace with the class or feel left behind due 
to their limited technological proficiency.

I’m not a huge tech person, so it was a bit tricky for 
me at first. I would get it wrong many times because 
of the tool. For example, I would answer late or click 
the wrong one. Also, I often could not understand 
the results and how to read and interpret them. It was 
a bit complicated for me, but I admit that maybe I’m 
a bit different from my classmates because I’m not fa-
miliar with the technology’. (Participant 4—Woman)

Finally, it is essential to note that using ARS can 
evoke negative emotions in individuals who experience 
higher levels of performance anxiety, even when they 
are assured of the anonymity of their responses. Despite 
the anonymity, actively participating and engaging with 
ARS can trigger feelings of self-consciousness, apprehen-
sion, or fear of evaluation among those with heightened 
performance anxiety. This emotional response may stem 
from the perceived pressure to provide correct or impres-
sive answers in a public or semi-public setting, even if 
their identities are concealed. These individuals may feel 
heightened scrutiny or judgement, leading to increased 
stress and potentially compromising their learning 
experience.

However, you might get a little anxious when you 
use these devices because you never know if your 
answer can be seen by others and lecturers. ARS are 
nice, but there is also some anxiety with using them. 
(Participant 9—Man)

DISCUSSIONS
This is the first study that explored the experience of ARS 
in a cohort of training physiotherapists. From what was 
retrieved from the interviews, ARS succeeded in gener-
ating improvements in attendance, attention, participa-
tion, engagement, and interaction, stimulating discussion 
with very positive repercussions in both the student 
learning process and the lecturer’s teaching activities. By 
ensuring higher-order thinking, engagement, and collab-
oration, ARS can be considered a valuable instrument 
to promote an active-learning approach to teaching.4 34 
Active learning strategies facilitate learning as students 
build their knowledge with the lecturer rather than 
passively absorb it.3 This approach is positively associated 
with students’ outcomes.3

Moreover, our interviewees reported that ARS created 
a ‘learning community’ as they felt part of a group. These 
strengths of this tool are already recognised by the liter-
ature.17 18 Another fundamental element highlighted in 

this study concerns the human and emotional aspects 
that this tool can improve by creating connections 
between students, the lecturer and the peers themselves. 
This potential is yet to be fully explored by the litera-
ture. From the interviewees’ perspective, ARS appears to 
increase the so-called ‘relatedness’, that is, the intrinsic 
need for students to feel close to significant people in 
their lives, including lecturers.35 Relatedness can improve 
students’ educational experience and, subsequently, their 
performances. Finally, ARS allow the most reluctant and 
reserved students to engage with the class, creating a 
more inclusive learning atmosphere.

While the possible advantages of this tool are thoroughly 
studied, there are only a few analyses and considerations 
of its limitations, weaknesses and potential flaws. On top 
of that, these limitations are more focused on the lecturer 
rather than the students.36 A possible pitfall reported by 
the interviewees was that the very usefulness of the tool is 
hindered when not accompanied by a subsequent reflec-
tion on the experience. The ARS can provide stimuli and 
feedback on the learning process to students. Neverthe-
less, if these stimuli and feedback are not internalised 
and discussed, they remain useless and unproductive. A 
moment of insight and explanation following the experi-
ence is deemed to be necessary by our interviewees. This 
process is called ‘reflection-on-action’,37 which focusses 
on what emerged as significant during learners’ experi-
ence from their point of view. This moment allows for 
taking a step back and returning to the experience with 
a reflective and critical attitude, leading to awareness and 
thorough knowledge.38 39

Not only should a lecturer consider the plurality 
of advantages and disadvantages of this instrument, 
they should also consider all the possible threats that 
may come with introducing a new tool. From what we 
retrieved, the lecturers need to reflect on the time they 
have while lecturing. Overuse of this tool may result in 
overstretching class time, making the lesson dull and 
weighing down the learning experience. Considering the 
time lecturers have, they need to consider that ARS are 
active learning moments and a whole part of the lesson. 
The lecturer should not consider these moments as break 
time, even if they are fun and engaging. Some literature 
emphasises the importance of taking class breaks to relax 
and recharge.40 Breaks are essential to achieving produc-
tivity,40 above all for students who spend hours huddled 
in front of a computer in distance learning. Not taking 
regular breaks can significantly reduce academic perfor-
mance and, in some cases, serious health problems such 
as anxiety, insomnia and depression.41 Another dynamic 
that can undermine ARS users’ experience is the choice 
of topics and how and when these tools are implemented. 
They are reported as pointless if they are constructed with 
long, complex and specific questions or without carefully 
choosing the topics.

This work also revealed that there are still some grey 
areas in the experience of using ARS about the didactic 
purposes of the instrument. These areas arose from the 
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plurality and difference of respondents’ opinions, atti-
tudes, preferences and learning styles. For instance, some 
students may have issues with this tool if they struggle with 
technology.42 43 Students may feel frustrated if they are 
not familiar with this system. Some of our interviewees 
also reported this risk. In line with that, we might suggest 
investigating the class’ general attitude towards tech-
nology at the beginning of the course to understand 
whether they would be open and enthusiastic about it. 
It is also possible to create some simple preliminary ARS 
about using this tool itself, to help students get familiar 
with this system.

Moreover, this study reported conflicting results on 
whether this tool could promote the acquisition and 
memorisation of notions or with higher educational 
objectives such as promoting clinical reasoning or 
supporting problem-solving. This uncertainty lies in the 
fact that teaching is a complex practice and each student 
has unique preferences and characteristics.44 Therefore, 
while some consider this valuable tool for the simple 
memorisation of concepts without considering it advan-
tageous to support higher reasoning, other students 
preferred it to guide clinical reasoning and not for 
memorising ideas. Therefore, lecturers should frequently 
vary the parameters and purposes of using this tool 
to meet and satisfy the preferences of each part of the 
class, meeting the plurality of students’ characteristics.44 
Underlying this caution is the theory of ‘Personalisation’ 
of learning content for individual students. Students have 
and adopt different methods of learning.44 Diversifying 
teaching methods, varying meaning-making activities and 
possible approaches will facilitate our students’ learning 
process.

This study has different limitations and strengths that 
need to be acknowledged. As per the limitations, this 
study focused on postgraduate physiotherapy students 
in RMD rehabilitation, reducing the transferability of 
our results. However, it is worth noting that the charac-
teristics of ARS reported by the interviewees may have 
applicability beyond the specific field of study. Another 
limitation is the homogeneous demographic composi-
tion of the participants, consisting solely of white men 
and women working in the private healthcare sector in 
Italy. This is significant because cultural elements such as 
gender, ethnicity, living area, and work background can 
influence educational perceptions and experiences.45–47 
Therefore, caution must be exercised once extending 
the results to other populations. Future studies should 
employ alternative research designs, such as quantita-
tive surveys or mixed-method approaches, to generalise 
the findings more effectively. In addition, during the 
initial phase, we primarily included students who were 
perceived to be highly engaged in the learning process, 
aiming at increasing the chances of instrument usage. 
Subsequently, we broadened the invitation to the entire 
class group. Nevertheless, it remains uncertain whether 
we successfully included or inadvertently excluded the 
more reserved students. However, we observed that 

the interviewed students reported that the tool can be 
helpful in increasing interaction among reserved or 
reluctant students. Therefore, it should be investigated 
whether these specific students agree with this observed 
perspective.

On the other hand, this study has different strengths. 
First, it thoroughly analysed the user experience of 
ARS tools in physiotherapy training, providing valuable 
insights into the practical application of ARS in the 
context of physiotherapy. Moreover, the study specifi-
cally explored the use of ARS in RMD training, an area 
of significant importance within the Italian and Mediter-
ranean contexts.48 Given the higher educational needs 
of healthcare professionals working with RMD in Medi-
terranean countries compared with those in Northern 
Europe, it becomes necessary to develop new strategies 
to enhance the learning quality in these regions. Another 
strength lies in the study’s focus on addressing the experi-
ence of ARS in both knowledge acquisition and practical 
skill learning. This comprehensive approach contributes 
to a more holistic understanding of the potential bene-
fits and challenges associated with implementing ARS in 
physiotherapy education. Additionally, while the existing 
literature predominantly emphasises the positive aspects 
of ARS implementation, this study sheds some light on 
the limitations and negative aspects of this tool, offering 
a more balanced perspective on its efficacy and usability.

In conclusion, the analysis of the experience with 
ARS suggests that they can serve as effective strategies 
to enhance student concentration, improve focus, and 
provide valuable feedback to lecturers on their teaching 
effectiveness and student learning. However, it is essential 
to recognise that ARS may not be as suitable for teaching 
clinical and practical skills essential for professionals in 
rehabilitation. ARS have their strengths and weaknesses. 
Therefore, lecturers should strive to integrate ARS into a 
multimodal teaching paradigm that encompasses various 
learning experiences, catering to the diverse needs of a 
wide range of students.
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