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ABSTRACT
Objectives: Three-dimensional (3D) technologies such as virtual reality (VR) may facilitate the 
teaching and learning of manual therapy (MT). Teachers play a pivotal role in determining how 
new tools and technology are adopted and applied in the curriculum. Moreover, educators’ 
feedback can guide the development of tools tailored to MT training needs. This qualitative 
study aimed to explore MT educators’ perceptions of current teaching methods, the role of 3D 
technologies in MT education, and the barriers and enablers to their integration.
Design: In-depth interviews; data were analyzed using thematic analysis.
Setting: online.
Participants: 13 educators (9 males, 4 females; 10 physiotherapy, 3 osteopathy) from five 
different countries participated in this study.
Results: Five themes were identified that appeared to influence participants’ perception of the role 
of technology in manual therapy education. These were (1) Teaching strategies in MT, (2) Paradigm 
shift in MT education, (3) Complexities in teaching MT – Tacit and embodied challenges of palpation 
and specificity, (4) Role of educators in MT education and (5) Future directions and technological 
integration in MT education. These five themes collectively highlight both the challenges and 
opportunities in MT education.
Discussion and conclusion: The participants not only critiqued the current teaching methods 
employed in MT but also their role as an MT educator. While acknowledging the paradigm shift 
in MT education, participants believed that emerging technologies such as VR are transforma
tive tools for MT education. Future research to explore the added utility of technology such as 
VR to traditional teaching methods is required.
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Background

Manual therapy (MT) is a specific hands-on approach 
used by health professions such including physiother
apy and osteopathy. The process of learning clinical MT 
skills has often been described using the ‘See one, do 
one, teach one’ approach, in which the learners are 
expected to progress toward independence after obser
ving an expert clinician or teacher [1]. The teacher or 
expert then evaluates the learner’s technique and pro
vides feedback. By providing feedback and guidance, it 
is believed that this approach helps learners to grasp 
the varied physical examination, palpation, and treat
ment [2]. Nevertheless, it has been criticized for lacking 
structured feedback to students and supervision, mak
ing it an inadequate standalone teaching method [1,3].

To address these limitations, emerging 3D technol
ogies such as virtual reality (VR), augmented reality 
(AR), and mixed reality offer promising solutions to 
address the limitations of traditional MT education 
[4,5]. VR creates an immersive environment, while 
AR overlays virtual elements onto real-world settings 
[6]. When combined with haptic feedback devices, 
these technologies can replicate realistic clinical sce
narios, allowing learners to develop skills in 
a controlled, safe environment [7]. For example, hap
tic systems enable users to interact with virtual 
objects, providing a tactile experience crucial for mas
tering MT techniques. Therefore, these technologies 
may have an important role in MT education as stu
dents must learn complex skills such as palpation of 
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soft tissues, assess joint range of motion, and perform 
physical examination [8,9].

The COVID-19 pandemic further complicated MT 
education, forcing institutions to adopt online or 
hybrid learning methods [10]. This shift posed sig
nificant challenges for hands-on disciplines like MT, 
emphasizing the need for alternate learning tools 
[4]. Understanding the perspectives of MT educators 
regarding the role of digital technology is critical to 
shaping its integration into MT education. Teachers 
play a pivotal role in determining how new tools 
and technology are adopted and applied in the 
curriculum [11]. Their insights can help identify prac
tical challenges such as aligning technological solu
tions with pedagogical objectives, maintaining 
a balance between hands-on and virtual training, 
and managing the resource demands of implement
ing advanced technologies [12]. Moreover, educa
tors’ feedback can guide the development of tools 
tailored to MT training needs, ensuring that technol
ogy enhances rather than replaces the essential 
human elements of teaching and learning [4]. 
Educators also act as role models for their students, 
influencing their attitudes toward technology [13]. 
A positive perspective from educators can foster 
openness and enthusiasm among learners, ulti
mately facilitating the successful adoption of inno
vative methods [14].

Educators’ beliefs and attitudes toward technol
ogy are shaped by broader professional belief sys
tems, including how they conceptualize the body, 
pain, and appropriate models of care [15,16]. These 
belief systems may influence not only whether new 
technologies are adopted, but also how they are 
framed, used, and modeled for students within MT 
education. By prioritizing the views and experiences 
of MT educators, institutions can create a more effec
tive and collaborative framework for integrating 3D 
technology into MT education. This study therefore 
explored MT educators’ perspectives on contempor
ary MT education, with particular attention to how 
emerging 3D technologies may complement existing 
teaching approaches in MT.

The aim of this qualitative study was to (1) investi
gate the perceptions of current teaching methods by 
MT educators; (2) the perceived role of 3D technolo
gies in MT education; and (3) identify barriers and 
enablers for utilizing 3D technologies as part of MT 
education.

Methods

We followed the Consolidated Criteria for Reporting 
Qualitative Studies guidelines for reporting this quali
tative research [17]. Ethical approval for the study was 
provided by Institutional Research Ethics Committee 

(WTLR32200721). All participants signed an informed 
consent form prior to participation after reading the 
information sheet.

Study design

An exploratory qualitative research design using semi- 
structured interviews was used. The exploratory 
approach was considered appropriate to enable an in- 
depth understanding of current teaching methods in 
MT and the use of 3D digital technology in MT educa
tion by MT educators [18].

Participants

Potential participants were identified through profes
sional networks, discipline-specific membership orga
nizations, and institutions known to deliver MT 
education. Invitations were distributed via e-mail to 
professional bodies and academic programmes (phy
siotherapy, osteopathy, and chiropractic) in New 
Zealand and internationally. MT educators who met 
the inclusion criteria and expressed interest were 
invited to participate. Participants were included if 
they were registered MT practitioners (physiothera
pists, osteopaths, or chiropractors), were currently 
teaching MT in a New Zealand or equivalent interna
tional institution and were willing to participate in the 
interview. Participants were excluded if they were not 
registered with a professional body or had not been 
teaching MT within the preceding 2 years. Of the 35 
educators who were eligible, a convenient sampling 
was used to recruit 13 MT educators working in differ
ent institutions across the globe. Although no formal 
stratification or purposive sampling strategy was 
employed, efforts were made to capture variation in 
professional background, years of teaching experience, 
institutional context, and geographical location. The 
demographic information of participants is provided 
in Table 1.

Data collection

The primary investigator, a practicing osteopath, aca
demic/MT educator with a PhD, and experienced in 
qualitative research methods, conducted most of the 
semi-structured interviews via Zoom between 
Jan 2022 and June 2023. A research assistant with 
experience in interviewing and qualitative research 
conducted interviews with a few other participants.

An interview guide (appendix 1) was developed and 
used based on professional experience and findings 
from the literature [4,19–21]. The interview guide con
sisted of questions about current teaching of MT; use 
of technology in MT education; perception about the 
role of 3D technologies in MT education; and any 
barriers and facilitators influencing the use of 3D 
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technologies in MT education. A pilot interview was 
undertaken with an experienced MT educator (23 years 
of experience) before data collection to ensure suffi
ciency and depth. Following the pilot interview, minor 
amendments, such as rephrasing of questions (as 
appropriate), were made to ensure clarity. The average 
duration of the interviews was 45 minutes. To facilitate 
data analysis, field notes including tone/gesture/ani
mated responses were taken during the interview. All 
interviews were audio and video recorded and tran
scribed verbatim. The transcripts were sent to partici
pants for member checking.

The richness of data that was generated (data suffi
ciency) and the rigor of the analytical process (analy
tical sufficiency) [22,23] determined the number of 
interviews required. Data collection ceased once data 
sufficiency (saturation) and analytic sufficiency were 
deemed to have been achieved, such that additional 
interviews were unlikely to yield substantially new 
insights relevant to the study aims. Therefore, data 
collection was stopped after 13 interviews which cap
tured a diversity of viewpoints that enabled analytical 
sufficiency. Memos written at data collection and 
throughout the analytical process facilitated 
researcher reflexivity and highlighted and clarified 
key points that supported the identification of emer
ging codes confirming data sufficiency [24,25].

Data analysis

The data analysis was informed by a constructivist epis
temological position, recognizing that participants’ 
accounts reflect socially and professionally situated 
meanings of MT education and technology use. Data 
were analyzed using the approach of reflexive thematic 
analysis as described by Braun and Clarke [26] to explore 
patterned meanings across the dataset. Each interview 
set was initially analyzed independently by two investi
gators Initial coding was undertaken and assisted by 
NVivo V.10 qualitative analysis software developed by 
QRS International. Reading and rereading the tran
scripts/memos/field notes looking for patterns in the 

data (such as differences and commonalities) was 
done, resulting in category and theme development. 
Two investigators independently coded and then com
pared the initial coding for patterns and themes. 
Differences in coding and interpretation were explored 
through reflexive discussion, with attention to how each 
researcher’s background and assumptions shaped ana
lytic decisions. Our research team included members 
from diverse disciplinary backgrounds, including phy
siotherapy, osteopathy and nursing. Further, the team’s 
experience levels ranged from research assistants and 
lecturers to professors. Our multidisciplinary approach 
with variations in roles and expertise allowed for a rich 
interpretation of the data while promoting reflexivity 
throughout the study. These discussions were docu
mented through analytic memos and used to refine 
theme development. Category and theme development 
from the initial codes was an iterative and analytical 
process that involved moving beyond surface-level 
topic similarity to identify conceptually distinct themes 
[27]. The themes generated were assessed by a third 
investigator, who is an expert in qualitative research, for 
plausibility and explanatory values against the tran
scripts. While some themes were related, each captured 
a different analytic focus: Theme 1 addressed pedago
gical strategies used in MT teaching; Theme 3 fore
grounded the tacit and embodied challenges inherent 
in teaching manual skills; Theme 4 focused on educa
tors’ relational and evaluative roles; and Theme 5 cap
tured future-oriented reflections on the integration of 
technology. This process helped minimize conceptual 
overlap while retaining the interconnected nature of 
educators’ experiences. The key categories (factors) 
along with the themes, subthemes, and supporting 
quotes are presented in Table 2.

Findings

Five themes were identified that captured the views and 
opinions of participants about current teaching of MT 
and the role of technology in MT education. These were:

Table 1. Participant demographics.

Gender
9 Males 

4 Females

Country 9 New Zealand 
1 Italy 
1 UAE 
1 USA 
1 Australia

Profession Teaching in 10 Physiotherapy 
3 Osteopathy

Teaching Setting 
Group demonstration 
One-to-one demonstration 
Online 
All of the above

13 All of the above

Current usage of 3D technology (e.g. VR, AR, etc) 13 No
Any technology use in MT education 13 Yes (e.g. Youtube, Canvas, Powerpoint, self-prepared course materials/videos)
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Table 2. Themes, sub-themes and supporting quotes of participant’s perception about 3D technologies in manual therapy 
education.

Themes Sub-Themes Quotes

Theme 1 
Teaching Strategies in MT

Structured and level-dependent 
teaching methods

‘So we went through different techniques, sagittal techniques, lateral techniques, 
frontal techniques; so extension, flexion, rotation, and different techniques . . . 
whether it could be the height of the bed, it could be the patient position, it 
could be the clinician position, it could be the line of drive or their angle of their 
hands, or the force that they’re applying’ (P4). 
‘I have had to pare it back significantly and realise that we need to even break 
those steps down more for them. Because [students] are novice and 
inexperienced with handling patients. That might be with students I have on 
clinical placements, post grad students on clinical placement’ (P1). 
‘a good way I like to teach manual therapy . . . depends on who I’m teaching – 
so third years or post-grads depending on what level you go in’ (P2). 
‘I would demonstrate a procedure then break the procedure to smaller bit so 
learners can understand, and they would break into small groups of three to 
practice’ (P3).

Interactive and hands-on 
teaching techniques

‘We show them how to do it then we watch them do it, then we might do it on 
them, so they feel what it feels like and we continually give them feedback in 
practical sessions. That’s currently how we do it’ (P8). 
‘I show them what to do, then they try it before I come in and correct them’ (P2). 
‘ . . . I would describe it has two functions: one is more of a theoretical 
philosophical component [then] I talk about the patient and what you look for 
in that manual therapy encounter. This provides students to interact before any 
techniques’ (P7). 
‘ . . . and then we would demonstrate that procedure on a patient, or on 
a model . . . we would break up into groups and practice on each other, and 
then we’d also have videos of the procedures in the background as well’ (P4). 
‘I like to listen to other people even if they are students, colleagues, or whatever, 
even if I’m explaining, because I believe the learning environment is not only 
limited to one person’ (P5).

Theme 2 
Paradigm shift in MT education

MT as part of continuum of care ‘Manual therapy is just one of your tools in your tool kit that you can use. It’s not 
the be all or end all. It’s important and we can use it selectively with patients but 
it has to be used in conjunction with other components like patient education, 
patient exercise, therapeutic alignments, all those other things’ (P1). 
‘Whether it’s examination, whether it’s treatment, whether it’s exercise, rehab, 
whatever it is we’re doing, it is part of the whole manual therapy continuum. 
Manual therapy is one more tool and this needs to be emphasised early on in 
their student journey’ (P9). 
‘I have come to an understanding that MT works best when used along with 
other approaches, say exercise or rehab. It is a part of care for me and not the 
only approach’ (P12). 
‘I emphasise to students to think broadly and consider what is appropriate for 
patient care. If it is something other than manual therapy, then use that’ (P3).

Emphasis on clinical reasoning 
alongside technical skills

‘Rather than just looking at the mechanics of the technique itself actually looking 
at the application of the technique, in terms of the clinical setting. But certainly, 
I think having the clinical reasoning behind the specific manual therapy is really 
important. Knowing when to apply a particular technique or procedure is really 
important. They need to have that clinical reasoning’ (P4). 
‘Sometimes learners are focussed on getting that technique right, but, I make 
think why they chose that technique in the first place’ (P3). 
‘We will try to include the clinical reasoning process around it, as well as the 
procedure itself, and then practice those techniques’ (P8). 
‘We have clinical reasoning debate about theoretical perspective, then question 
and answers. This gives them an opportunity to clarify any doubts they may 
have’ (P10).

Theme 3 
Complexities in teaching MT

Palpation and specificity 
challenges

‘Our practical component tends to be less specific than a lot of manual therapy it’s 
true to say. We don’t include palpation necessarily, particularly intersegmental 
and specificity of segments as they are complex. But I find teaching gross skills 
such as holding someone’s hip to be easier’ (P4). 
‘The trouble is when those skills start to get a bit harder so things like HVLA and 
those type of things. That’s where the students and staffs equally find it hard’ 
(P9). 
‘If we’re doing PAs through the muscle trying to palpate the facet joint that’s 
probably me telling them where they are if they’re palpating. I closely watch 
them doing it’ (P2). 
‘For complex techniques such as mobilisation or manipulation, I may put my 
hands on top of them, so I know what they are doing and how much force is 
being applied etc’ (P13).

Balancing theoretical and 
practical components

‘When I teach it I think that I have a duty to offer theory, theoretical knowledge, 
practical hands on skills and also ethical and perspective that helps the students 
to grow as a person and as future clinicians’ (P 10). 
‘Theory is very important as it underpins what we do. So, I do spend sometime 
explaining different theories and how things have evolved over time’ (P5). 
‘I show them the techniques, then revise the theoretical framework. After this, 
we discuss clinical scenario which I think will make them analyse deeper’ (P13).

(Continued)
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Table 2. (Continued).
Themes Sub-Themes Quotes

Theme 4 
Role of educators in MT 
education

Educator-student dynamics and 
feedback mechanisms

‘So, some people may be holding wrongly, or doing a level of movement on the 
body or the body position is not correct. So, you pick up things, and give 
feedback, and keep them going. So, it happens very quickly. it’s a busy lab, so 
the feedback is limited.’ (P6). 
“The main thing with manual therapy is the feedback. We can emphasise 
posture, we can emphasise handles, position through the traditional model that 
we’re doing, we can use DVDs, videos, to say, ‘Look, this is where you should be 
standing, so your shoulder should brace’ (P11). 
‘So we’d go through that, and then we’d problem solve if there are any difficult 
areas, or if I observed that there are any areas that people were doing 
incorrectly. Then we would go through and correct that, and problem solve any 
issues that they had with those particular techniques’ (P4).

Reinforce, revise and measuring 
teaching success

‘Then we went through the objective of the neck with one of these things. I get 
them to tell me what they do next, and I’d ask why. Then I’d ask, what is that 
doing to the spine’ (P2). 
‘The actual manual technique itself, that takes time to learn and I don’t think 
that can be done over one weekend. I think it’s needs to be taught over a fairly 
lengthy period of time. I suppose just that reinforcement and going back over 
techniques time and time again’ (P4). 
‘One, is operational, that they have an understanding of three to five techniques 
that they could use in a body part or region that maybe appropriate for that 
patient in front of them. Operational. But the conceptual piece, too, and 
understanding, if I perform these techniques with my patient what sort of 
feedback should I see? As I assess that individual, how do I know if that is 
something successful for that patient to meet that? Those two things, if they can 
do that by the time they leave me and go to a terminal affiliation then I would 
consider that a success’ (P7).

Theme 5 
Future directions and 
technological integration in MT 
education

Role of VR and 3D tools ‘Yes, I definitely do. I think that will be the next step away from just being the 
YouTube clips’ (P11). 
‘Yeah, for sure. I’m just not sure what could be used on that scale. I think it 
would be hard to tailor it specific to your course as well because I imagine that 
technology would be quite ingenuous, I guess. Maybe more interactive things, 
interactive videos, interactive modules’ (P9). 
I think it would if it provides some outcomes. If it meets outcomes, not directly, 
or at least indirectly. When I say indirectly if they do that, they are set up or 
geared up to a real world of people demonstrating could help further learning, 
and that leads to an outcome when they’re assessed for the skills. It’s a good 
outcome” (P6).

Potential of 3D and VR for 
enhancing skill acquisition

‘Yeah. I mean, I think it’d be great if you’re able to do that. I think about the videos 
that we’ve done which is really just a 2D type thing, but if you can have much 
more of an idea of what’s happening, and getting a gauge of the forces, the 
direction of movement, those sorts of things, would be fantastic’ (P4). 
“If we teach it in the normal face-to-face situation we can offer and obtain 
a good performance, but if we want to have a learning we should have 
a retention after different times in the transfer, so I think that virtual reality can 
help us to understand and move towards this final goal (P10). 
‘So that they can then watch their own hands afterwards. So that it’s 
synchronous feedback, and I think if you can see it in 3D rather than just on 
a 2D video, that that would be helpful, this will enhance repeatability’ (P8). 
‘Create different environment where this movement could be applying as much 
as possible practice. This is useful because also using virtual reality you can put 
a lot of elements of the therapy encounter that can occur during the 
administration of the treatment’ (P10). 
‘Having access to VR would be great. I think, we can set up potential case 
scenarios and make assessments more objective. That is, the tool provides 
feedback as to whether the student has done the right palpation or not’ (P3).

Barriers and enablers for using 
3D technology in MT 
education

‘Availability would be the biggest barrier. If we had a company that said, we’d like 
you to try this, I think the people that teach the manual therapy we would all 
say, yeah, we’d love to give it a go, we’d love to give it a try. It would have to be 
something that allows multiple students to use it because we’ll have 60 to 80 
students in that manual therapy class. Access is a huge issue’ (P7). 
‘Cost. Technology is growing and more and more features, and how that would 
be upgraded and the cost and the budget, and so forth, and how many you 
could buy in terms of the numbers of students, and how many sets, and 
whether it is programmed to do one thing or many things, because we are 
dealing with multiple body areas, and the ranges and the complexity of the 
movement and the task and so forth’ (P6). 
‘I guess the flip side of that, like the expense, technology not being the their, 
people being into traditional teaching practises. I guess it’s like anything really 
so hard to move on’ (P9). 
‘Yep absolutely, if there was adequate training, I would be very open to using it 
yeah.’ (P2). 
‘I don’t have any experience in using the virtual reality for teaching. How that 
would work I really don’t know, and that’s my challenge’ (P11). 
‘Barriers, is probably just not knowing and not having the experience with 
virtual reality. So a balance, and that’s a lack of experience in terms of the 
equipment’ (P12).
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(1) Teaching strategies in MT
(2) Paradigm shift in MT education
(3) Complexities in teaching MT: Tacit and embo

died challenges of palpation and specificity
(4) Role of educators in MT education
(5) Future directions and technological integration 

in MT education

Theme one: teaching strategies in MT

This theme captures participant’s views on current 
teaching methods and strategies used in MT educa
tion. Effective teaching combines structured methods, 
hands-on practice, and interactive learning. Further, 
peer review and ongoing reflection are critical for skill 
development.

Structured and level-dependent teaching methods

In this sub-theme, participants described various struc
tured strategies they use to teach MT techniques to 
students. They thought that breaking the techniques 
into small steps was essential.

We demonstrate techniques, break them down into 
steps, and teach the steps. (P1)

By teaching the various steps, the participants believed 
that students would understand the technique better. 
This involves closely working with the student and 
assisting them with key parameters involved in the 
technique such as plane of motion, therapist position 
and so on.

So we went through different techniques, sagittal tech
niques, lateral techniques, frontal techniques; so exten
sion, flexion, rotation, and different techniques . . . 
whether it could be the height of the bed, it could be 
the patient position, it could be the clinician position, it 
could be the line of drive or their angle of their hands, or 
the force that they’re applying. (P4)

Participants described adapting their teaching based 
on the student’s capability and/or the year/level of the 
student (e.g. undergraduate vs postgraduate).

I have had to pare it back significantly and realise that 
actually we need to even break those steps down more 
for them. Because [students] are novice and inexper
ienced with handling patients. That might be with stu
dents I have on clinical placements, post grad students 
on clinical placement. (P1)

. . . a good way I like to teach manual therapy . . . 
depends on who I’m teaching - so third years or post- 
grads depending on what level you go in. (P2)

Interactive and hands-on teaching techniques

Participants described utilizing a hands-on approach 
to their teaching and to make the session more 

interactive. This may involve them demonstrating 
a technique first and then going around to check/assist 
their students performing the technique, which is con
sistent with a ‘see-one, do-one’ approach.

We show them how to do it then we watch them do it, 
then we might do it on them so they feel what it feels like 
and we continually give them feedback in practical ses
sions. That’s currently how we do it. (P8)

I show them what to do, then they try it before I come in 
and correct them. (P2)

The participants described about how they make ses
sions ‘interactive’ by providing theory a clinical case 
scenario or relevant anatomical information first and 
then demonstrate the technique.

. . . I would describe it has two functions: one is more of 
a theoretical philosophical component [then] I talk 
about the patient and what you look for in that manual 
therapy encounter. This provides students to interact 
before any techniques. (P7)

. . . and then we would demonstrate that procedure on 
a patient, or on a model . . . we would break up into 
groups and practice on each other, and then we’d also 
have videos of the procedures in the background as well. 
(P4)

By doing this, the participants provided opportunities 
for students to ask any relevant questions and enabled 
interaction while learning the techniques.

I like to listen to other people even if they are students, 
colleagues, or whatever, even if I’m explaining, because 
I believe the learning environment is not only limited to 
one person. (P5)

Theme two: paradigm shift in MT education

This theme captures participant’s views on shift in 
paradigm in MT education. Participant’s felt that 
there is a growing emphasis on integrating MT within 
a continuum of care. This approach aligns technical 
skills with clinical reasoning and patient-centered prac
tices and emphasized a move away from MT being 
a standalone practice. Although participants’ accounts 
primarily focused on current MT teaching practices, 
these discussions provided the context through 
which educators later reflected on the potential role 
of 3D and VR technologies.

MT as part of a continuum of care

In this subtheme, participants described that MT is part 
of a continuum of care rather than a standalone treat
ment approach. That is, MT alone may not be sufficient 
in-patient management.

Manual therapy is just one of your tools in your tool kit 
that you can use. It’s not the be all or end all. It’s 
important and we can use it selectively with patients 
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but it has to be used in conjunction with other compo
nents like patient education, patient exercise, therapeu
tic alignments, all those other things. (P1)

Participants believed MT was one of the tools in the kit 
and should be emphasized

Whether it’s examination, whether it’s treatment, 
whether it’s exercise, rehab, whatever it is we’re doing, 
it is part of the whole manual therapy continuum. 
Manual therapy is one more tool and this needs to be 
emphasised early on in their student journey. (P9)

Emphasis on clinical reasoning alongside 
technical skills

Participants described that clinical reasoning skill is 
important alongside technical skills to enable students 
to understand when to apply a particular technique 
or not.

Rather than just looking at the mechanics of the techni
que itself actually looking at the application of the tech
nique, in terms of the clinical setting. But certainly, I think 
having the clinical reasoning behind the specific manual 
therapy is really important. Knowing when to apply 
a particular technique or procedure is really important. 
They need to have that clinical reasoning. (P4)

We will try to include the clinical reasoning process 
around it, as well as the procedure itself, and then 
practice those techniques. (P8)

The emphasis on clinical reasoning enabled the 
participants to have robust discussions about 
some of the theoretical underpinnings and pro
vided an opportunity for students to communicate 
their queries or doubts.

We have clinical reasoning debate about theoretical 
perspective, then question and answers. This gives 
them an opportunity to clarify any doubts they may 
have. (P10)

Theme three: complexities in teaching MT – 
Tacit and embodied challenges of palpation 
and specificity

This theme highlights the tacit, embodied, and context- 
dependent nature of palpation and segmental specifi
city, which participants described as particularly difficult 
to teach using traditional MT instructional approaches 
alone. They discussed the various types of skills that 
need to be imparted including gross and fine skills 
required for different tissue palpation and techniques. 
Furthermore, the participants elaborated on the need 
to balance theory with practice and to tailor instruc
tions to meet the diverse needs of learners.

Palpation and specificity challenges

Participants described the challenges they face while 
teaching tissue palpation. In this context, they 
expressed that teaching gross motor skills (e.g. holding 
a leg, examining a shoulder joint) that does not require 
deeper palpation skills was comparatively easier.

Our practical component tends to be less specific than a lot 
of manual therapy it’s true to say. We don’t include palpa
tion necessarily, particularly intersegmental and specificity 
of segments as they are complex. But I find teaching gross 
skills such as holding someone’s hip to be easier. (P4)

Conversely, participants found it challenging to teach 
techniques that required subtle palpation skills and/or 
specific segmental mobilisation/manipulation.

The trouble is when those skills start to get a bit harder 
so things like HVLA and those types of things. That’s 
where the students and staffs equally find it hard. (P9)

The participants described using different strategies 
such as ‘putting their hands-over’ students’ hands or, 
‘watching closely’ to support the development of finer 
motor skills required for deeper/subtle palpation and 
performing complex techniques such as a spinal 
manipulation.

If we’re doing PAs through the muscle trying to palpate the 
facet joint that’s probably me telling them where they are if 
they’re palpating. I closely watch them doing it. (P2)

For complex techniques such as mobilisation or manip
ulation, I may put my hands on top of them, so I know 
what they are doing and how much force is being 
applied etc. (P13)

Balancing theoretical and practical components

Balancing theoretical perspective with practical tech
niques/components was considered important for par
ticipants. Explaining theory was considered essential as 
practice can lack context, meaning, and adaptability 
without theoretical grounding.

When I teach it I think that I have a duty to offer theory, 
theoretical knowledge, practical hands-on skills and also 
ethical and perspective that helps the students to grow 
as a person and as future clinicians. (P 10)

Participants further described that combining theory 
with practice enables learners to analyze problems 
more effectively and develop solutions for their 
patients.

I show them the techniques, then revise the theoretical 
framework. After this, we discuss clinical scenario which 
I think will make them analyse deeper. (P13)

Theme four: role of educators in MT education

In this theme, participants expanded on their role as an 
educator which they viewed as a privilege and 
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responsibility, shaping the next generation of thera
pists. Feedback mechanisms and continuous develop
ment are central to their roles.

Educator-student dynamics and feedback 
mechanisms

In this sub-theme, participants described that a key 
factor for learner development is feedback provided 
by them. Some participants expressed frustrations in 
minimal time available for providing feedback.

So, some people may be holding wrongly, or doing 
a level of movement on the body or the body position 
is not correct. So, you pick up things, and give feedback, 
and keep them going . . . it happens very quickly. it’s 
a busy lab, so the feedback is limited. (P6)

On the other hand, some participants described ensur
ing dedicated time for providing feedback to learners. 
By doing so, participants had an opportunity to iden
tify difficult areas for learners and problem solve those 
issues.

The main thing with manual therapy is the feedback. We 
can emphasise posture, we can emphasise handles, posi
tion through the traditional model that we’re doing, we 
can use DVDs, videos, to say, ‘Look, this is where you 
should be standing, so your shoulder should brace’. (P11)

So we’d go through that, and then we’d problem solve if 
there are any difficult areas, or if I observed that there are 
any areas that people were doing incorrectly. Then we 
would go through and correct that, and problem solve 
any issues that they had with those techniques. (P4)

Reinforce, revise and measuring teaching success

In this subtheme, participants explained the use of 
revision and reinforcement to provide opportunities 
for learners to practice their MT skills and to check 
their understanding.

Then we went through the objective [and] I get them to 
tell me what they do next, and I’d ask why. Then I’d ask, 
what is that doing to the spine. (P2)

. . . [its]the actual manual technique itself, that takes 
time to learn and I don’t think that can be done over 
one weekend. I think it needs to be taught over a fairly 
lengthy period of time . . . reinforcement and going back 
over techniques time and time again [is needed]. (P4)

Participants described how they measure the success 
of their teaching practice, which was considered criti
cal for learning.

One, is operational, that they have an understanding of 
three to five techniques that they could use in a body part 
or region that maybe appropriate for that patient in front 
of them. Operational. But the conceptual piece, too, and 
understanding, if I perform these techniques with my 
patient what sort of feedback should I see? As I assess 
that individual, how do I know if that is something 

successful for that patient to meet that? Those two things, 
if they can do that by the time they leave me and go to 
a terminal affiliation then I would consider that a success. 
(P7)

Theme five: future directions and 
technological integration in MT education

This theme captures educators’ cautious and condi
tional views on the potential role of 3D technologies 
in MT education, particularly as adjuncts to existing 
teaching practices rather than replacements. Some 
participants believed that the use of 3D and VR tech
nologies could meaningfully support skill acquisition, 
particularly in relation to visualization, repeatability, 
and feedback. In this context, participants felt that 
emerging technologies like VR and 3D tools show 
promise in enhancing learning. However, participants 
thought that comparative studies and addressing bar
riers like costs and access would be critical for wide
spread adoption.

Role of virtual reality (VR) and 3D tools

In this subtheme, participants expressed their opinions 
about the perceived role of technology in MT educa
tion. Generally, there was consensus that technology 
such as VR has a place and role in MT education.

Yes, I definitely do. I think that will be the next step away 
from just being the YouTube clips. (P11)

Yeah, for sure. I’m just not sure what could be used on 
that [large] scale. I think it would be hard to tailor it 
specific(ally) to your course as well because I imagine 
that technology would be quite ingenious, I guess. 
Maybe more interactive things, interactive videos, inter
active modules. (P9)

Participant further described that technology may be 
useful if it can result in direct or indirect outcomes 
related to learning outcomes.

I think it would, if it provides some outcomes. If it meets 
outcomes, not directly, or at least indirectly . . . they are 
set up or geared up to a real world of people demon
strating could help further learning, and that leads to an 
outcome when they’re assessed for the skills. It’s a good 
outcome. (P6)

Potential of 3D and VR for enhancing skill 
acquisition

In this subtheme, participants described how the use 
of 3D and VR technologies could revolutionize MT skill 
acquisition.

I think it’d be great if you’re able to do that. I think about 
the videos that we’ve done which is really just a 2D type 
thing, but if you can have much more of an idea of 
what’s happening, and getting a gauge of the forces, 
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the direction of movement, those sorts of things, would 
be fantastic. (P4)

Access to technology such as VR was perceived to play 
an important role in knowledge transfer and skill reten
tion by participants.

If we teach it in the normal face-to-face situation, we can 
offer and obtain a good performance, but if we want to 
have learning, we should have retention after different 
times in the transfer, so I think that virtual reality can help 
us to understand and move towards this final goal. (P10)

Some participants thought that VR might enable 
repeatability for students and make assessments 
more objective.

So that they can then watch their own hands afterwards. 
So that it’s synchronous feedback, and I think if you can 
see it in 3D rather than just on a 2D video, that that 
would be helpful; this will enhance repeatability. (P8)

Create (a) different environment where this movement 
could be applying as much as possible practice. This is 
useful because also using virtual reality, you can put a lot 
of elements of the therapy encounter that can occur 
during the administration of the treatment. (P10)

Having access to VR would be great. I think we can set up 
potential case scenarios and make assessments more objec
tive. That is, the tool provides feedback as to whether the 
student has done the right palpation or not. (P3)

Barriers and enablers for using 3D technology in 
MT education

Participants identified various factors that were both 
barriers and enablers for using 3D technologies as part 
of MT education. Some participants felt that availability 
of the technology itself was a significant barrier if 
technology such as VR to be used in MT education.

Availability would be the biggest barrier. If we had 
a company that said, we’d like you to try this, I think 
the people that teach the manual therapy we would all 
say, yeah, we’d love to give it a go; we’d love to give it 
a try. It would have to be something that allows multiple 
students to use it because we’ll have 60 to 80 students in 
that manual therapy class. Access is a huge issue. (P7)

Cost was identified by most participants as a major barrier 
for utilizing technology such as VR in MT education.

Cost. Technology is growing, and (there are) more and 
more features, and how that would be upgraded and the 
cost and the budget and so forth, and how many you 
could buy in terms of the numbers of students and how 
many sets, and whether it is programmed to do one 
thing or many things, because we are dealing with multi
ple body areas, and the ranges and the complexity of the 
movement and the task and so forth. (P6)

I guess the flip side of that, like the expense, technology 
not being there, (and) people being into traditional 
teaching practises. I guess it’s like anything really so 
hard to move on. (P9)

Participants indicated that they would be keen to try 
technology if it was available. However, some required 
further knowledge about technology. They thought 
that using technology without completely understand
ing it, or if the technology did not work properly may 
discourage them from using it.

Yep absolutely, if there was adequate training, I would 
be very open to using it. (P2)

I don’t have any experience in using the virtual reality for 
teaching. How that would work I really don’t know, and 
that’s my challenge. (P11)

Barriers are probably just not knowing and not having the 
experience with virtual reality. So, a balance, and that’s 
a lack of experience in terms of the equipment. (P12)

Discussion

This study explored the perceptions of participants 
regarding the current teaching practices of MT educa
tion and the perceived role of technology in MT edu
cation. Furthermore, to identify the barriers and 
enablers for utilizing 3D technologies as part of MT 
education. The thematic analysis revealed five themes 
that collectively highlight both the challenges and 
opportunities in MT education. While one theme expli
citly focused on 3D technologies, educators’ reflections 
on teaching strategies, feedback, and the challenges of 
teaching tacit MT skills formed the foundation for their 
views on how such technologies might be integrated.

Teaching strategies in MT

Participants emphasized that effective teaching strate
gies in MT involve a balance of structured approaches, 
hands-on practice, and interactive learning. Structured 
teaching methods were highlighted as essential for 
breaking down complex techniques into manageable 
steps tailored to the learner’s level. This aligns with 
previous literature emphasizing scaffolding in skill 
acquisition [28]. Additionally, the ‘see-one, do-one’ 
approach fostered experiential learning and iterative 
feedback, both of which are critical for developing 
competency in manual skills [29,30]. The participants 
further thought that the integration of theoretical dis
cussions and clinical case scenarios further promoted 
a deeper understanding, which may allow students to 
bridge the gap between theory and practice. This is 
consistent with previous findings [31,32].

Paradigm shift in MT education

Participants acknowledged a growing paradigm shift in 
MT education, emphasizing the integration of MT within 
a broader continuum of care rather than viewing it as 
a standalone modality. This aligns with contemporary 
approach of utilizing MT as part of a multimodal and 

JOURNAL OF MANUAL & MANIPULATIVE THERAPY 9



patient-centered care [33–35]. Furthermore, the inclusion 
of clinical reasoning alongside technical skills was seen as 
crucial. The ability to discern when and how to safely 
apply specific MT techniques underscores the need for 
an educational focus that extends beyond procedural 
knowledge, fostering critical thinking and adaptability in 
clinical practice. This is in agreement with the recommen
dations made by Kerry et al. [33].

Complexities in teaching MT

Our findings highlight the role of educators in MT 
education, which was viewed by participants as both 
a privilege and a responsibility. Participants expressed 
that teaching MT involves significant challenges, parti
cularly in imparting fine motor skills for palpation and 
specific segmental techniques. Participants noted that 
while gross motor skills are relatively easier to teach, the 
subtleties of deeper palpation require tailored strate
gies such as direct guidance (e.g. hands-on demonstra
tions). This is consistent with findings from other 
studies that highlight the complexity of teaching tactile 
skills [36,37]. This is also in congruence with the percep
tion from students in our previous study [5], who 
reported that learning subtle palpation skills was harder 
and therefore required greater supervision and support 
from educators. Both educators in the current study 
and students in the previous study perceived that tech
nology such as VR may enhance development of com
plex skills by delivering multi-sensory feedback [38,39]. 
Accordingly, our findings are consistent with studies 
that have shown 3D technology such as virtual reality 
may improve both gross and fine motor skills [40,41].

Role of educators and feedback in MT 
education

Feedback mechanisms were highlighted as 
a cornerstone of effective teaching by participants. 
However, the participants added that limited time 
available for detailed feedback in busy laboratory 
environments is a significant challenge. This perspec
tive was also shared by MT students in a previous study 
in which tutor feedback was identified as a key factor 
for learners to use 3D technology in MT education [5]. 
Participants further emphasized the importance of 
iterative reinforcement, revision and lack of opportu
nity to practice as a limitation of current way MT is 
being taught. These findings concur with previous 
research which clearly indicate that practice influences 
student outcomes [42]. Measuring teaching success 
through both operational (skill proficiency) and con
ceptual (clinical application) outcomes were also con
sidered important by participants in shaping 
competent therapists. Therefore, participants believed 
that technologies such as VR may be useful in creating 
objective assessments and can be used as a way to 

determine teaching success. However, future research 
is required to verify these assumptions.

Educators’ accounts revealed an ongoing tension 
between traditional craft-based approaches to teaching 
MT, which rely heavily on embodied demonstration and 
apprenticeship-style learning, and emerging multimo
dal and technology-supported approaches that aim to 
augment feedback and practice opportunities. This ten
sion helps explain participants’ cautious optimism 
toward 3D and VR technologies, which were largely 
viewed as adjuncts rather than replacements for hands- 
on teaching. These findings are consistent with learners’ 
perspectives reported in a previous study examining 
the role of 3D technologies in MT education.

Future directions and technological 
integration in MT education

A number of factors were identified as barriers and 
enablers for using 3D technologies as part of MT edu
cation, including cost, knowledge about technology, 
accessibility and ethical issues, which are consistent 
with existing literature [43,44]. Differences in enthu
siasm for 3D and VR technologies appeared partly 
shaped by educators’ prior exposure to technology 
and comfort with digital tools, highlighting the impor
tance of faculty development alongside technological 
innovation. This interpretation is consistent with find
ings from our previous qualitative investigation of MT 
learners, which similarly identified familiarity with digi
tal tools as influencing perceived usefulness and 
acceptance of 3D technologies [5]. Further, it may be 
crucial for MT educators to share the clinical reasoning 
behind a physical assessment procedure, enabling the 
developer to integrate the software parameters that 
control the degree of physical tasks and challenges to 
meet the assessment/treatment needs as identified 
before [4,45]

To summarize, the participants not only critiqued 
the current teaching methods employed in MT but also 
their role as a MT educator. Participants viewed tech
nologies such as VR as likely future adjuncts to current 
teaching methods, with potential to support feedback, 
enable more objective assessment, and reduce extra
neous stress on learners. Future research may investi
gate the addition of technology to traditional teaching 
methods in improving outcomes of learners in terms of 
MT assessment, skills, techniques and patient safety.

Implications for MT learners, educators and 
teaching institutions

Educators in this study identified several specific chal
lenges in MT education that they felt may be mean
ingfully supported by 3D technologies. These included 
difficulties in conveying force calibration and direction, 
visualizing joint, and soft-tissue movement during 
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techniques, and providing learners with opportunities 
for repeated, standardized practice accompanied by 
timely feedback. Educators also thought that a VR 
environment for example may help MT learners to 
develop and master their subtle palpation skills by 
observing their own hand positioning and movement 
patterns.

Our findings suggest that implementation of 3D/VR 
technologies may be successful if used as an adjunct to 
existing teaching approaches rather than as 
a replacement. This may include piloting small, tar
geted learning modules aligned with specific learning 
outcomes, investing in faculty development to build 
educators’ confidence and familiarity with digital tools, 
and ensuring that any technological integration is 
clearly linked to clinical reasoning and multimodal 
models of care.

From a development perspective, participants high
lighted several key features that may enhance the educa
tional value of technological advances in MT education. 
This may include the development of feedback dash
boards for MT learners, including realistic haptic feedback 
where possible. Practicability in a ‘fail safe’ environment 
may allow learners to explore errors safely without nega
tive consequences and explicitly linked to learning objec
tives rather than performance alone. Such features may 
provide quality assurance processes for educators, institu
tions, and regulatory bodies. Participants also emphasized 
the importance of flexibility, allowing tools to be adapted 
across body regions, techniques, and levels of learner 
expertise, and of aligning technological outputs with 
how educators assess reasoning, decision-making, and 
patient-centered application of MT skills.

Strengths and limitations

To our knowledge, this is the first qualitative study to 
explore the perceptions of MT educators on the role of 
3D technologies in MT education. The main strength of 
this study was that it was open to all MT educators. The 
participants came from different disciplines (phy
siotherapy and osteopathy) and different countries. 
This diversity in participants resulted in thick/rich 
data enabling transferability of findings to different 
context and countries. We followed a robust protocol 
to reduce bias and enhance credibility of the findings 
and used COREQ guidelines to improve transparency 
in reporting [46]. The study is not without its limita
tions. Although chiropractic educators were invited to 
participate, no responses were received. Consequently, 
perspectives from chiropractic education are not 
represented, which may limit the transferability of find
ings across all manual therapy professions. Future 
research should aim to include chiropractic educators 
to provide a more comprehensive understanding of 
manual therapy education. Despite this limitation we 
are confident that our data has captured different 

perspectives and may be applicable to any profession 
that uses MT including chiropractic. Another limitation 
to acknowledge is convenience sampling, as MT edu
cators with interests in education or technology may 
have been more likely to respond to the invitation to 
participate.

Conclusion

MT educators described tensions between traditional 
craft-based teaching approaches and emerging multi
modal strategies, which provided the context for their 
views on the potential role of 3D technologies. Some 
participants viewed these technologies as having the 
potential to meaningfully support skill acquisition; 
however, they were largely regarded as adjuncts rather 
than replacements for hands-on teaching. However, 
barriers such as cost, access, and lack of familiarity 
with these technologies were identified as significant 
challenges. Future research to explore the added utility 
of technology such as VR to traditional MT teaching 
methods are required.
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