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INTRODUCTION 

Although a large part of the dental academic 

curriculum is targeted towards the acquisition of 

sound theoretical knowledge, its practical 

application remains a vital component in dental 

education. The success of a competency-based 

dental curriculum would greatly depend on 

students acquiring the necessary basic skills in 

order to practice dentistry safely and with greater 

confidence1. 

Practical learning and teaching begins in the pre-

clinical simulation laboratory (PCSL), where 

students are equipped with an appropriate level 

of skill to apply when treating patients and offers 

a superior learning experience in comparison to a 

traditional bench-top laboratory2. Fixed 

prosthodontics treatment modalities (such as crowns, 

bridges, inlays, on lays, veneers, post-cores, bite 

splints) represent very skilled, lengthy and costly 

dental procedures. For this reason, dental training of 

these procedures is generally limited to the final year 

students who have acquired the necessary basic 

dental knowledge and level of dexterity to progress 

to these more specialized dental treatments. The 

objectives which underpin the pre-clinical fixed-

prosthodontics course rest on the ability of the 

course to equip students with the basic theoretical 

knowledge and practical skills which they can 

use when treating patients in the clinics. Being a 

pre-clinical course, it represents the first time that 

dental students are exposed to fixed-prosthodontics 

treatment modalities within the undergraduate 

dental degree programme. 

The ever-growing diversity of the student 

population together with greater variance in student 

preferences for various types of teaching and 

learning activities (TLA’s), highlights the 

importance of modifying and augmenting current 

teaching methods in order to meet the demands 

of modern higher education. Embracing 

supplementary methods would better facilitate 

student learning and result in improved learning 

outcomes. This global paradigm shift in higher 

education is equally applicable to the PCSL, in 

which new skills are acquired based on a sound 

theoretical understanding and the application of 

that knowledge. Within the PCSL, students are 

afforded the opportunity of putting theory into 

practice. Educators are tasked with the 

responsibility of ensuring that all students 

develop a suitable level of understanding and 

dexterity to successfully be able to apply when 

treating patients in the dental clinic.  

Given the high technological specificity and 

demands of the PCSL, the inherent financial 

implications of establishing and maintaining 
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such a simulation laboratory pose real challenges 

for dental faculties in their pursuit of practical, 

pre-clinical dental education excellence.  

LITERATURE REVIEW 

The PCSL is a fully equipped, simulation 

laboratory with individual anatomically correct 

and ergonomically mounted mannequins (or 

phantom heads) for students to practice new 

techniques on3,4.It also contains all the necessary 

dental equipment, materials and individual 

monitors to facilitate learning. The role that the 

learning environment plays in student learning is 

well documented 5, 6, 7, 8, 9, 10, 11 and no less relevant 

to the PCSL. The PCSL is a safe and interactive, 

educationally conducive environment in which 

students have flexibility and freedom to acquire 

new clinical skills without the pressures 

associated with the clinical environment. Students 

are encouraged to engage with new techniques 

and support each other as they familiarize 

themselves with and develop better understandings 

of the procedures in a more practical sense. This 

emphasizes the value of experiential learning12, 

collaborative learning and social learning 

theory11.It has been reported that students within 

the pre-clinical setting rate student-to-student 

interaction most favorably for their own 

learning13. Not only does this indicate that there 

is a difference in perceptions of dental students 

between the clinical and pre-clinical environments, 

but it also shows that students are acutely aware 

of the importance of how the learning 

environment can influence their own learning – 

positively or negatively.  

Teaching within the PCSL is very structured and 

uses a variety of TLA’s in order to appeal to a 

greater variety of individual student learning 

styles and preferences14. This ensures that each 

student within a very diverse class has the best 

opportunity of developing an interest for what is 

being taught. The intention of this is to achieve 

multiply inclusiveness7,8as the various TLA’s 

reinforce learning throughout the course via 

constant repetition and facilitating knowledge to 

be built upon through a constructivist approach5,9,11. 

Two valuable TLA’s used within the PCSL are 

live practical demonstrations and procedural 

videos. The advantage of using instructional videos 

within the PCSL as an adjunct to traditional teaching 

methods, especially for practical pre-clinical 

teaching, is well known 15, 16, 17. Supplementary 

media exposure of new clinical procedures to 

students in the pre-clinical environment is reported 

to reduce stress and anxiety, improve self-

confidence and self-esteem, resulting in increased 

clinical performance of students. However, greatest 

benefit and student preference was reported 

following live practical demonstrations of the 

procedure 15, 18. 

Educators must remain respectful, accommodating 

and understanding of the various psychological 

and demographic differences within the ever-

increasing class dynamic and diverse student 

population. The attitude of the educator in 

dealing with student diversity within the PCSL is 

a key factor in facilitating effective student 

learning by using these differences as possibilities 

and positives and not regarding them as problems 

and barriers to education19. Acting as good role 

models and ensuring that students remain 

focused on the tasks at hand during the course are 

vital functions of teachers, which promotes 

fairness and multiply inclusiveness and are often 

taken for granted and not explicitly given 

attention to8. 

The importance of concurrent supervisor 

feedback of student knowledge, competence and 

level of expectation is a key ingredient for 

enhancing student learning and motivation 

within the PCSL – especially with the acquisition 

of new skills. Feedback may also facilitate a 

deeper approach to student learning, which 

manifests as a higher level of understanding and 

application of knowledge which is actively 

sought out by students20,21.With skills 

acquisition, it has been reported that students 

learn best when feedback is timeously and 

effectively incorporated as part of the 

program, which improves learning outcomes 

greatly21. The value of formative as well as 

summative assessment of dental students’ 

clinical skills is undisputed in dental education 

and is crucial for promoting student interest and 

active involvement21, 22. 

Practical pre-clinical teaching has its own set of 

associated problems which affects the speed at 

which student’s progress to a level which has 

been deemed acceptable in terms of the outcomes 

of learning a new practical skill. Research has 

shown that dexterity is less of a determining 

factor of clinical competence, as long as students 

can successfully follow and engage with 

appropriate training methods23. Hence, manual 

dexterity can be significantly improved through 

repetition and practicing tasks which students are 

regularly exposed to and which are defined as a 

necessary outcome for their course of study. 

Interestingly, studies have found higher student 

achievements with clinical prosthodontics work 

than pre-clinical work24.This finding is 
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encouraging and might be a reflection of the way 

students constructively build on the practical 

knowledge they attain from pre-clinical tuition 

and training, resulting in an increased understanding 

and meaning of the procedures through repetition 

and practice5,9,11. It could also represent positive 

intent from students to perform at higher levels 

as they become more cognizant of the reality of 

what the consequences are of possible failures of 

their treatments on real patients. Especially given 

the higher level of skills required for successful 

prosthodontics treatments and higher associated 

patient costs.  

It is important to bear in mind that pre-clinical 

teaching (such as within the PCSL), although 

vital for acquiring new practical skills and 

ensuring patient safety during clinical education, 

is not a clear indicator or predicator of clinical 

competence25. The difficulty that students 

experience in the transition from pre-clinical to 

clinical work is an accepted reality of dental 

education. Students list an increase in problem-

based learning (PBL), more pre-clinical patient 

exposure and better simulation techniques as key 

areas which could improve their ease of transition 

into the clinical area26. This would result in 

reduced stress and anxiety within the clinical 

context26. 

Making use of PBL within the PCSL has great 

benefit in developing student responsibility 

through greater independence of thought, decision 

making, critical thinking and active clinically-

oriented learning, as a way of promoting a student-

centered and self-directed approach to learning21.It 

has been suggested that this experiential method of 

learning is the most effective manner in which 

students learn and elucidates the mechanism of 

how students can bridge the gap between theory 

and practice27.In essence, this means developing 

theory from practice and practice from 

theory14.Critical thinking gets students to learn 

how to think and apply knowledge by developing 

higher level cognitive skills in an attempt to 

produce life-long, independent learners28.  

The value of introducing case studies and 

associated discussions into the PCSL, as one 

example of PBL, is well known for its ability to 

improve critical thinking and deeper analysis of 

thought amongst students14,29. Other benefits include 

stimulating active teamwork and collaboration, 

improving decision-making skills, learning from 

the perspectives other their peers in a bid to 

challenge thought and test other viable theories 

and hypotheses. A case study also enables students 

to consider what the consequences of their actions 

are and evaluate the perceived strengths and 

weaknesses of their proposals, considering all 

contextually appropriate treatment alternatives 

while applying the necessary level of theoretical 

knowledge14. 

Students seem to be fully aware of the reality of 

resource constraints experienced by educational 

institutions and how this limits their progress by 

negatively impacting on their learning and 

distracting from their educational focus - even 

though this is out of their immediate control30. 

Human resource constraints in practical pre-clinical 

teaching include a lack of sufficient clinical 

supervision during the course. This detracts from 

delivering high quality teaching and ultimately 

high quality student learning, as students are 

forced to wait to receive feedback on their work 

which affects the speed at which they work31. 

This problem has previously been reported, 

which validates the importance of a well-

structured pre-clinical course by assigning enough 

suitably trained faculty staff to supervise 

students32 within the PCSL. 

Concurrently, not all supervisors have the same 

level of clinical ability, knowledge, confidence or 

interest in fixed prosthodontics procedures. Students 

tend to gravitate towards those supervisors for 

assistance and feedback, who they perceive as 

having the necessary clinical skills themselves 

and from whom they can learn most effectively. 

Therefore, it is the students’ perception of their 

supervisor’s clinical abilities which often influences 

the degree to which they engage with available 

supervisors in order to improve their practical 

abilities33. Other resource constraints which impact 

on teaching and learning within the pre-clinical 

environment such as the PCSL include technological 

deficiencies, time limitations, lack of sufficient 

equipment and materials and poor infra-structure11, 

21. 

CONCLUSION 

Notwithstanding the wide range of associated 

problems in presenting a practical pre-clinical 

prosthodontics course, as educators, our efforts 

must be underpinned by values such as 

professionalism, responsibility, accountability and 

respect – for our profession, our students and for 

the education process. It is simply not acceptable 

to not want to try to constantly change and 

improve the system in which we find ourselves, 

for the betterment of student learning by 

employing more effective teaching methods.  

Such a method might be the introduction of a 

fully functional model of blended learning into 
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the pre-clinical prosthodontics course34, or at the 

very least computer-assisted learning or web-

based learning35. Making lectures, procedural 

videos and pre-recorded procedural demonstrations 

available to students online the day before 

specific practical procedures are to be undertaken, 

would save valuable laboratory time which could 

be more wisely invested in the development of 

additional key practical skills. It would allow for 

more time to cover a wider range of prosthodontics 

procedures within the PCSL, giving students a more 

detailed and comprehensive understanding of 

procedures they are likely to use in the clinics and 

during their dental careers. The importance of 

investing in more cost effective and time-saving 

teaching and learning technologies could not be 

more pertinent than it is right now, given the 

constant increase in class sizes. Unfortunately, 

this results in a decrease in available time for 

educators to effectively impact on student learning 

as much as one would like - in both the pre-

clinical and clinical environments. 

This might be easier said than done, as the 

existing technological infrastructure within African 

dental faculty’s will need additional funding and 

modernization in order to meet these demands by 

establishing institutional readiness for proper 

alignment of educational growth via e-

learning35.The ever-present financial limitations 

of much-stretched budgets make the advantages 

of e-learning a very attractive proposal for the 

future – albeit a challenging one. Practical pre-

clinical teaching and learning may be the most 

ideal TLA in which to initiate this, with the PCSL 

being ideally suited for this purpose.  

Another limiting factor in making this a reality, 

is the lack of student accessibility to information 

technology and the high costs of data and internet 

access, especially in the African context. The 

current assessment culture within educational 

institutions (and in healthcare education in 

general) would also benefit from much needed 

restructuring, with more emphasis placed on 

formative assessment than summative assessment, in 

the hope of driving students towards a deeper 

approach to learning36. 
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