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Abstract

Background: Work based learning is a fundamental aspect of all healthcare professionals
training, as it enables students to develop the knowledge and skills required in their professional
practise. Research into work-based learning provides evidence to argue that both obstacles and
benefits exist. However, there appears to be no studies that discuss the quality of a work-based
placement or the type of work placement students undertake.

Obijectives: This study investigates the professional experiences and development of dental
technology students to work-based learning placements as part of their three-year full-time
course in dental technology.

Methods: Students in year two of the course undertook hospital departmental and commercial
dental laboratory work based placements over one academic year; each work placement
consisted of eight-week blocks with five placement providers. Using a qualitative approach,
data sources included work placement diaries and participant feedback.

Results: Six major domains were identified that accurately characterized the participants’
beliefs, thoughts and practices. The results indicate the majority of students recognized the
benefits of work-based placements in developing relevant skills, knowledge and experience
whilst gaining first-hand experience of life in a real working environment.
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Conclusion: It is suggested future dental technology curricula should provide opportunities to
develop comprehensive and effective work based learning for students. This needs to be
systematically developed within the dental technology curriculum if it is to achieve its desired
goal.
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Introduction

Work based learning is a vital component in the training and education of allied healthcare
professionals. Learning in the workplace enables students to develop the knowledge, skills and
aptitudes required in their professional practise and in so doing develop their professional
disciplinary identity [1]. The term work based learning as the name suggests, is delivered
mainly in the workplace and is designed to allow the learner to continue developing their skills
whilst working and being observed and assessed [2-3]. These programmes come in many
different forms and modes of delivery and may also involve completing a technical
qualification, relating to the chosen occupation either on ‘block’ or ‘day’ release to a college
or university with the college or university work being supported by the employer within the
practice setting [4]. To ensure that students are adequately supported in their workplace-based
learning, many regulatory bodies have produced guidance to set out the standards for learning
in practice based settings, such as the General Dental Council’s preparing for Practice
document for dental education in the United Kingdom [5]. In the United States the U.S. Bureau
of Labor Statistics (BLS) reports most dental laboratory technicians are also trained on-the-
job, learning new procedures as they advance through training [6]. However, interested
individuals can pursue more formal training through certificate and associate's degree programs
offered by community colleges and technical schools. Some of these programs may also require
students to complete an off-campus clinical experience to provide hands-on learning, similar
to a work-based placement in the UK [7]. The advantage of work based learning programmes
is that it allows students the opportunity to develop their skills, knowledge and experience
whilst gaining first-hand experience of life in a real working environment [8].

The additional skills and knowledge gained during a work-based placement can often be
directly applied to student’s studies, which can ultimately lead to better grades [9]. One of the
important things about these programmes is they provide an opportunity for students to get to
grips with meeting deadlines and working as part of a team. As such this allows students the
opportunity to gain experience and to develop their own team working and interpersonal skills
which will make them a more rounded and attractive candidate for any employer [10]. Work
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based learning also allows students to question and work with people who work in their chosen
career, therefore, staff are able to give students a good and personal insight into what the job
entails and what has been developing in the profession [11]. This kind of direct and specialist
knowledge will often set those students apart from other candidates looking for a job.
Performing well on a work based placement can often lead to a firm job offer at the end of it
and regardless of this the contacts acquired and networking done during a placement will put
students in contact with people who may well be able to help them enter and progress in their
chosen career. Despite the substantial body of literature that exists on work based learning and
the potential benefits and obstacles such learning can offer there are still relatively few studies
which have examined work based learning for students from the allied healthcare professions
[1,11-13]. Indeed the current literature provides little qualitative evidence based on student
perceptions [14]. This study explores the professional experiences and development of dental
technology students during a prolonged period of work based learning in both a UK Dental
Teaching Hospital and commercial dental laboratory setting. Using a qualitative approach, data
sources included placement diaries and participant feedback.

Materials and Methods

The exercise was undertaken by students in the Newcastle upon Tyne Dental Hospital on a
three-year dental technology-training programme. Students in year two of the course undertook
both hospital and commercial dental laboratory work based placements over one academic
year; each work placement consisted of eight-week blocks with five placement providers. Work
placements consisted of three hospital laboratories specialising in prosthetics/maxillo facial,
crown and bridge/restorative and orthodontic technology and two commercial dental
laboratories mainly specialising in removable prosthetics and CAD/CAM technology. Twenty-
three dental technology students took part in the study over five academic years (five in years
1, 2, 3 and four in years 4 and 5). Data was collected using placement diaries and participant
feedback. Each student in the study was asked to keep a diary of their experiences during each
week of their work placement. As this was a relatively new experience for most of the students,
a prescribed format of the diary was given with question headings designed to assist students
to revisit and reflect on what they had experienced during the week, and to identify areas where
they encountered problems. Students were free to write as much or as little as they wanted
under each heading.

The diary included sections covering the following areas:
e What I did this week
Who | worked with this week
What | learnt this week
How | felt this week
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e What | enjoyed about this week/did not enjoy about this week
e Anything else

Student appraisal forms were also included in the diaries, which were to be completed at the
end of each work-based placement by the laboratory manager/placement supervisor/mentor.
The work placement diary was piloted to determine question clarity on a small number of dental
technology students who had previously been involved in a period of work based learning.
Along with their diaries, students also kept a work experience logbook to record the practical
work they undertook on their work placements. Initial student diaries were distributed in
September 2013 the final cohort of students to complete the diaries was in September 2018.
All placement diaries were completed anonymously. Analysis was mostly restricted to
qualitative abridged responses and participant feedback.

Data Analysis

The primary source of data for each participant was the student’s work placement diary.
Thematic content analysis was used to identify themes and categories that emerge from the
data [15]. This involved the researcher reading all the transcripts from the diaries and making
notes of words, or short phrases that sum up what is being said in the text. In the second stage,
all the words and phrases are then worked through to look for duplications, thus reducing the
number of categories. Once this second list has been compiled, overlapping or similar
categories are refined and reduced in number by grouping them together, this reduced list is
then used to build a story that connects each of the categories defined through the initial coding
[15]. Finally, to validate the data, participant feedback was used. Here a list of central concepts
and excerpts of the findings were returned to an invited group of participants in order for them
to validate, or refute, the researcher’s interpretation of the data.

Table 1 shows the diary questions, the corresponding major domain that each addresses and
the themes arising out of the data saturation. The key overarching elements arising from both
the domains and themes from the diaries are subsumed under the following headings:
knowledge and skills, teamwork, apprehension/awkwardness and motivation. These four key
headings are linked to their respective domain/themes in the table.
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Questions

Domain

Themes

Headings

What | did this week

Learning

Techniques

Knowledge and
Skills

Who | worked with
this week

Collaboration

Involvement
Interaction

Teamwork

What | learnt this
week

Methods

Processes

Knowledge and
skills

How | felt this week

Feelings

Concern
Anxiety

Apprehension
and

Awkwardness
Achievement Accomplishment Knowledge and
Frustration skills

What | enjoyed
about this week/did
not enjoy about this

week

Anything else

Motivation

Opportunities Incentive
Table 1: Emerging themes from placement diaries.

Findings and Discussion

Knowledge and Skills

Students’ initial experiences reflected the domain of learning and the acquisition of knowledge
and skills. Students described some of the basic tasks they initially undertook on their
placements such as casting impressions, trimming models and making special trays. However,
as the weeks progressed students’ were able to undertake more advanced work such as
orthodontic appliances, emax pressable crowns and developing their knowledge with
CAD/CAM technology as indicated by the following abridged responses, started my Medium
Opening Activator and worked on my twin block appliance’. (Hospital laboratory placement)’
I stained and glazed my emax crown, and began waxing up a temporary 3 unit bridge’.
(Commercial laboratory placement)’designed and scanned some temporary crowns, plus some
permanent crowns and bridges’ (Commercial laboratory placement).

Research suggests that workplace learning is a very effective way to develop expertise, skills
and competence that are highly relevant to a given profession and even more so, to a specific
workplace [12]. Here students were able to develop their technical skills and acquire
disciplinary knowledge within the specialist disciplines undertaking work which was not the
norm [16-18].
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The nature of this process learning by observing and doing supports the development of tacit
knowledge and practical know-how. The importance of tacit knowledge is well acknowledged
tacit powers of the mind are decisive and predominant at all levels of human cognition; they
represent people’s ability to acquire and hold knowledge [19]. Research suggests that reflection
enables practitioners to tap into knowledge gained through experiences. The practitioner gains
a deeper understanding of the meaning of the experience by bringing to consciousness tacit
knowledge [20]. Within the current study student responses suggested that reflection was
important to their learning as it allowed them to reflect on their own action and this helped
identify gaps in their knowledge and enabled them to discuss problems and issues regarding
their experiences on placement. For example, one student reported that having now
experienced working in one of the specialist disciplines he would be better prepared next time,
“I would make myself more aware of the work involved before I go to the next placement”.
(Commercial laboratory placement). There is a growing expectation that future technologist’s
will require a higher level of technical skills to work with advanced technologies such as
CAD/CAM/AM applications in the modern dental laboratory. Due to the pace of technological
change and increasing specialisms, it is argued that the training of such higher-level skills can
be more effectively delivered in the workplace itself [21].

Apart from the acquisition of profession specific skills, learning in the workplace can also
improve socialisation through interaction and motivation, which also encourages learners to
remain in education and complete their studies [22,23]. Students also described some of the
‘softer skills’ they had developed such as time management, communication and problem
solving as indicated by the following abridged responses [24]; ‘I enjoyed being busy. It made
me work out my time more efficiently’ (Hospital laboratory placement)’ feeling more
organised with my work asking lots of questions and able to progress’ (Commercial laboratory
placement)’ it was good having lots to do. On occasions | was able to work out how things
should be done on my own’ (Commercial laboratory placement).

In today’s labour market, communication, teamwork and problem solving are more important
than ever before, therefore, work based learning gives students the opportunity to develop such
skills and helps to build the confidence they need to reflect on and learn from their experiences
[25].

Teamwork

There was clear evidence to suggest that collaboration and teamwork were a gradual process.

All students had experienced some form of team working and in most cases; this had been a

positive experience. Students found members of staff very helpful and supportive and

recognised the importance of good communication and the need to be open to other’s advice

and opinions. Students reported in their diaries that with specific tasks they had worked with
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the more experienced technicians in the laboratory, for example, with regard to colour toning
in dentures and CAD/CAM technology indicated by the following abridged responses;
‘specific help from the more experienced guys today with colour toning dentures’.
(Commercial laboratory placement)’ the rep from the CAD/CAM Company the lab use
explained all the stages of the scanning process’ (Commercial laboratory placement).

Working alongside experienced staff allowed the students to develop their self-confidence and
gave them the opportunity to question and work with staff within the different disciplines; here
staff and dental company representatives were able to give them a good and personal insight
into what the specialisms entail and what has been developing in the profession [10]. This
helped the students get a taste of the job roles and day-to-day organisation of the laboratory
enabling them to make an informed decision on whether a particular discipline suited their
interest. This also facilitated a solid platform for networking which is crucial for building
contacts that become indispensable in securing a job in the future [26]. Most students also
indicated that their interpersonal skills had improved as a result of their placements. Students
felt more confident and were able to talk more authoritatively about the tasks they had
undertaken as indicated by the following abridged responses; ‘finally feel like 1 am
understanding orthodontics a lot more, wire is getting easier to bend’ (Hospital laboratory
placement)’ very comfortable the atmosphere in the lab is really good and having done a little
bit of cons before, I know I'm going to really enjoy it I'm excited to start some more
challenging work’ (Hospital laboratory placement).

The development of such skills can be a contributory factor towards students being more
successful in securing employment upon qualifying and the evidence presented
overwhelmingly supports the contention that the completion of a work placement year is
associated with enhanced employment [27,28].

Apprehension and Awkwardness

Students’ initial experiences reflected on how they felt uneasy at the beginning of the
placement not knowing what was expected of them and it had taken a few weeks for their
confidence to develop as indicated by the following abridged responses; ‘a bit overwhelming
with the quantity of work’. (Commercial laboratory placement), a little lost and out of my
comfort zone’. (Hospital laboratory placement),” a little out of my depth, not at all confident’.
(Commercial laboratory placement). Starting a placement can be very stressful resulting in
feelings of inadequacy and high levels of apprehension and anticipatory anxiety [29,30]. More
often than not, this anxiety arises due to a lack of information about the various placements and
the staff they will be working with rather than the work they would be expected to undertake
[31]. Research shows that learners in unfamiliar environments do experience some reduction
in self-confidence and increased anxiety [32]. However, after the first few weeks the students’
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became more confident as indicated by the following abridged responses; ‘learning new skills
and being able to repeat for practice ‘(Commercial laboratory placement)’ happy with my
progress I’'m finding things quite easy to pick up ....SO FAR!” (Commercial laboratory
placement) ‘enjoyed all aspects of this week including working in a new environment and
learning a new skill set” (Hospital laboratory placement).

By the end of their placements student’s self-confidence and skills had developed as they were
given the opportunity to demonstrate their capabilities and to accomplish tasks and resolve
problems in a work context as indicated by the following abridged responses; ’sad that it’s my
last week, but pleased with everything I’ve managed to get done’ (Commercial laboratory
placement).

‘I have been challenged but fully supported, it’s lovely to do something I’ve not done before
and I’m really happy’ (Commercial laboratory placement).

Research suggests that the opportunity given to students during a period of work-based training
not only improves the quality of learners’ work but also their self-confidence, attitude and self-
esteem [32-34].

Motivation

While the majority of the students indicated that their work placement experiences had been
extremely valuable and they had acquired new knowledge and skills, a few commented that
they had not had sufficient opportunities to do what they considered "worthwhile" work during
their placement [17]. Instead, they had been required to do mundane repetitive tasks such as
the pouring of impressions, trimming models and special trays as indicated by the following
abridged responses; ‘really repetitive work asking other staff about other jobs to do’.
(Commercial laboratory placement).

‘Out of place and a little abandoned, lab really busy’. (Commercial laboratory placement)
would like to have a go at more challenging work’ (Hospital laboratory placement).

Research has shown work based learning is not effective without quality learning in the
workplace [16]. The allocation and structuring of work is central in stimulating learning. The
learning process is affected by the way work is organised and the decisions taken by work place
supervisors or co-workers on what work is allocated to novices [35]. This suggests that there
needs to be better communication between the academic and workplace supervisor to provide
“meaningful work” for students on placement i.e., work experiences in which students receive
the optimal mix of high levels of support and challenges in the workplace [12,17].
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In addition, it is important to understand that work placements can raise other inter-personal
issues that should be taken into consideration, for example, placements can break down if either
the student or any of the staff are uncooperative, rude or hostile, and the experience will be a
negative one for all concerned. An unreliable student who is frequently late or absent from
work will disappoint an employer, who may refuse to take future students. Therefore, it is
important when developing such programmes to be assured there is the support and
commitment on the part of the employer providing the work based learning and to make sure
students are also aware of their obligation to ensure a successful experience for everyone [36].

Conclusion

In general, this work has indicated that the majority of students recognized the benefits of work
based placements in developing relevant skills, knowledge and experience whilst gaining first-
hand experience of life in a real working environment [8]. One of the most important benefits
of work-based learning is its potential to provide opportunities for students to learn more about
their own abilities. Here students were able to explore their strengths and weaknesses and
identify the gaps in their skills. This helped them to draw a comparison between the skills they
possess and those required for a specific job/task [25]. Furthermore it encouraged practical
application of the knowledge they had acquired at College/University, students being supported
in developing these competencies in the workplace and building a portfolio of evidence from
the work environment that they have achieved these competences. It also provided them with
several soft skills such as interpersonal skills, communication skills, team working and time
management [24].

Moreover, it exposed them to the latest technology, which imparts them with specialist
knowledge giving them an advantage over students who are perhaps unaware of the current
developments in the profession. This will enable them to talk more authoritatively about their
chosen profession during job interviews where employers tend to give precedence to students
who have considerable background knowledge of their job roles [25]. Undertaking work based
learning also teaches students to work within a multicultural environment and interact with
people of all ages and social backgrounds. As a result, it helps students to harness the right
attitude and boost their self-confidence, which is vital for building a successful career path
[25]. Of equal importance, however, was the opportunity it gave to the work-based placement
providers, for example, having an extra pair of hands at no extra cost resulting in increased
productivity. Close involvement in the delivery of the work based content of the programme
and an insight into whether the students had the characteristics needed for the job giving them
the opportunity to recruit the most talented people, thereby reducing the cost of external
recruitment [32]. At the same time, however, not all students viewed their experiences as
wholly successful, but for all, the positive aspects outweighed the negative ones, and none had
regretted having undertaken a placement. Furthermore, it was clear the majority of students
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were aware the development of their skills and knowledge was dependent on what they were
prepared to put into the placement themselves. The UK government commissioned Wilson
Review (2012) reaffirmed the importance of a work-based placement period to enhance the
student learning experience and research evidence presented overwhelmingly supports the
argument that the skills, knowledge and abilities gained through completion of a period of
work-based learning is associated with enhanced employability and improved performance
[26,27,14,37].

This is further reinforced by the requirement of students to demonstrate competence in a range
of skills in the learning outcomes stated in the regulatory body’s (General Dental Council)
Preparing for Practice document [5]. The content and method of dental technology education
has been the subject of many criticisms over the years related to the weak links between
college/university and the work place, and problems remain in implementing comprehensive
and effective work based experiences for students, especially those undertaking full time
college/university based programmes. Within the United States, dental technology programs
are also faced with serious challenges, including changes in technology, inadequate funding,
and a need to develop a curriculum that meets the current needs of the industry [38] This
research within a UK dental teaching hospital is the first study to identify some of the issues in
developing such work based learning opportunities. Future course design should consider the
substantial and growing empirical evidence that the completion of a comprehensive period of
work based learning develops specialist and generic skill sets which benefits all parties
involved. It is suggested future dental technology curricula should provide opportunities to
develop effective and wide-ranging work-based learning for students to achieve a standard of
minimal technical competency.
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