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INVITED EDITORIAL 

REFLECTIONS - THE PRECLINICAL SCIENCES IN DENTAL CURRICULA 

*DAVID WILSON, BDS, MDS, FFOP [RCPA] 

Student perceptions of the preclinical sciences 

Historically, dental curricula around the world 
have tended to be modeled on medical curriculum 
structures. Indeed, dental students can still be re-
quired to obtain their curriculum in the basic sci-
ences and the basic medical sciences by attending 
classes in Science Faculties and Medical Faculties. 
In this situation, the teachers are often not aware 
[generally because of the failure of those in charge 
of dental curricula to communicate their specific 
needs to Science and Medical Departments] of the 
specific learning requirements of dental students. 
Furthermore, the importance of what they are 
exposed to [in subjects such as chemistry, physics, 
anatomy, biochemistry, pathology, physiology] 
relative to their dental undergraduate program and 
the later practice of dentistry is certainly not under-
stood by most dental students. A consequence of 
this is that dental students tend to compartmentalize 
the knowledge that they are exposed to in these 
subjects store it until examination time and then 
promptly forget it! 

sarily "enjoy" the learning experience because of 
the sheer quantity of new information to which they 
are exposed. 

That such problems are identified by students is 
of concern. However, problems identified by students 
in the dental basic and preclinical sciences can have a 
range of underlying causes. These may have a basis 
in student-centered problems [for instance, personal 
problems related to self, family and other relation-
ships including those with classmates or a teacher]. 
Alternatively, [and additionally in some cases] a 
student may have organic and diagnosable learning 
problems, difficulties in adapting to new learning 
environments and so on]. Identification by students of 
problems with a subject may also reflect teacher and 
course presentation quality deficiencies, problems 
related to the way in which course material is 
assessed, or, some combination thereof. Correction of 
the student-centered problems, once they are 
identified or suspected, properly belongs to the 
realms of those responsible for managing behavioral 
and organic learning problems. Correction of course 
presentation and assessment generated student 
problems is the responsibility of teachers in the 
preclinical dental sciences. 

Students are individuals — each will have their 
own learning capability and preferred methods 
of learning 

Dental curricula tend to be relatively rigid in their 
formats and methods of teaching— even problem 
based curricula. All students are presented with the 
same curriculum or learning materials within 
somewhat fixed time frames. In other words, 
regardless of whether or not subjects are presented in a 
classical format, a problem based format or in other 
formats, there is an imposed uniformity in most dental 
curriculum structures. 

 A somewhat analogous situation exists when the 
so-called "dental basic and preclinical sciences" are 
considered. Because of the [usually] vertically inte-
grated nature of dental curricula, students tend to be 
exposed to these subjects and this knowledge before 
they have significant clinical experience. However, 
in contrast to the situation in the sciences and the 
medical basic sciences, the teachers of these dental 
basic and preclinical sciences frequently have a 
dental background and know the "clinical relevance" 
of what they teach. Nevertheless, students still tend 
to compartmentalize the knowledge and information 
that they are given in these subjects. As a consequ-
ence they once again tend not to retain the infor-
mation beyond examination time and do not neces- 
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There are important, often pragmatic, reasons for 
structuring and presenting curricula in this way. Bud-
get considerations, staff numbers, over-arching Uni-
versity rules and policies, semester time limitations and 
other factors all underpin the fact that rigid curriculum 
models exist and have done so around the world for 
scores of decades. However, the fact that they have 
existed for a considerable time is not sufficient reason 
not to question the validity or appropriateness of such 
models and make changes when and where deemed 
necessary. Furthermore, the almost exponential 
increase in the rate of accrual of scientific knowledge 
generally and in the biological and clinical sci-  
ences in particular over the past 10-15 years means 
that long  standing static curriculum models are inap-  
propriate in the year 2003. For example, static models 
that have rigid and inbuilt time constraints can, by  
virtue of this fact alone, impede the delivery of the most 
up to date information to students. 

These issues aside, one of the most important  
pedagogical problems inherent in rigid curriculum 
structures is that all students in any given preclinical 
subject are treated the same and generally exposed to 
the same teachers and teaching methods. This ap-
proach ensures that all students are provided with, or 
at least exposed to, a standardized quantum of 
information. However, a negative outcome is that all 
students tend to be forced to mould themselves to the 
one educational system or model of information 
delivery. This ignores the existence of differences in the 
learning styles and preferences of students. 

Is one dental curriculum "model" better 
than another? 

Today, Conferences and learned Journals of 
education constantly focus upon the issue of the ideal, 
curriculum model for undergraduate dental students. 
Problem based learning curricula, curriculum models 
that have incorporated modifications of one sort or 
another and discipline specific curriculum models that 
improve [or at least offer alternative] delivery of educa-
tion in particular undergraduate subjects abound. Still 
other Universities have stomatology curriculum mod-
els and there is a limited trend in some parts of the 
world to designate dentistry as a postgraduate degree 
program 

In the context of developing appropriate discipline 
specific teaching and learning models in the preclinical 
dental sciences, does it matter that these different 
models exist? Probably not. Ts one curriculum model 
better than another? Again, probably not. Indeed, it 
can be suggested that the existence of international or 
national uniformity and rigidity beyond a certain point 
in undergraduate dental curricula is undesirable. Oral 
disease patterns in different parts of the world 
vary 
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considerably. Beyond ensuring that the curriculum 
meets internationally accepted standards as regards 
overall content, dental training programs in different 
countries should reflect the specific health needs of 
individual countries. 

One of the significant challenges facing those re-
sponsible for dental educational policy development and 
for academics involved in the face to face education of 
dental students is to develop preclinical, discipline 
specific curricula that are academically appropriate and 
that offer flexibility and challenge to students. 
Furthermore, such curricula should, wherever possible, 
be efficient of staff and student time and be sympathetic 
to the local cultural environment. Equally importantly, 
such curriculum models should provide academic staff 
with a sense of challenge, vitality and personal 
development as well as providing reward for effort. 
Finally, such curricula should provide students with an 
educational environment that recognizes the existence 
of diversity in their learning styles. Thus, curricula in 
the dental basic and preclinical 
should incorporate a variety of teaching and learning 
methodologies and information sources. 

Reviewing for change 

Implementing change is a multi-stage process. 
Decisions to change may arise de novo and be followed 
by a process of review, or, be derived from a process of 
review. Many factors will contribute to the success or 
otherwise of the review process, the planning processes 
and the implementation stages of curriculum change 
in subjects in the preclinical dental sciences. Three 
factors pertaining to the review process are briefly 
addressed here. 

Implementing change, should it be deemed a nec-
essary or a desirable action requires consensus 
amongst the stakeholders. At the individual course 
level, the stakeholders comprise the relevant teachers 
and the students. The former must, of necessity, be the 
drivers and designers of change. The latter must be 
important contributors to the processes involved in 
change. The process involving review and planning for 
curriculum change, should, if it is to be effective, 
incorporate opportunity for objective input by students, 
the recipients, the "clients" for whom the product — in 
this case the curriculum — is designed. 

Another important consideration in the process of 
review - planning is some form of consideration and 
evaluation of the pre-dental school educational back-
ground of dental students. What type of prior educa-
tional structure have they come from? One that is rigid 
and "facts" based? Have the dental students come from 
an educational environment that has provided opportu-
nity for, or required students to question and seek 
information by themselves? One that has emphasized 



that learning is the responsibility of the student and 
that being "taught" in a classroom is but one small 
component of a person's education? These and many 
other like questions need to be addressed if change in 
preclinical dental subjects is to be successfully imple-  
mented. For instance, if a majority of dental students in 
a class have come from a rigid pre-university educational 
environment that has emphasized rote learning then 
implementing a preclinical dental course that 
incorporates major requirements for problem-based 
learning and for a student to be a self-learner is likely to 
create significant problems far the students and for the 
perceived success or otherwise of the course. It may be 
more appropriate in such circumstances to provide short 
courses to students on alternative learning methods and 
to structure courses such that there is a good balance 
between what they are used to in terms of receiving 
information in a structured manner, but with an added 
requirement for student driven-self learning. 

The content of individual courses in the preclinical 
dental sciences, their inter-relationships and their 
context as regards the totality of what a capable and 
professional dentist should be are obviously fundamen-
tal to the process of curriculum change. The term 
"relevance" is often raised in these contexts. Whilst 
this term is a convenient and readily understood one, 
the "clinical relevance" of material in the various 
preclinical courses should not be the only driving force 
that determines what is in a course and how it is 
presented. Pragmatic considerations related to the 
methods of presenting course materials in interesting 
and attractive to student formats and in a way that 
instills curiosity and a desire to find out more informa-
tion are important. Perhaps more importantly, the 
fostering of objectivity and open-mindedness regarding 
the scientific basis of the preclinical sciences and the 
fact that the scientific "facts" of today are sometimes 
somewhat nebulous entities are paramount in the 
contexts of professional knowledge and the clinical 
practice of dentistry. Constant change underpins scien-
tific knowledge and its clinical applications. A compe-
tent and "professional" dental practitioner must remain 
aware of the constant changes that occur in scientific 
knowledge — and this can only occur if an individual 
assumes responsibility for their own learning while 
they are undergraduates and when they are 
practitioners. If a student leaves a preclinical dental 
course with these understandings then the course can 
be considered a success, almost regardless ofhow many 
"facts" she or he knows. 

Specifying curriculum change 

The specification of particular models for courses in 
the preclinical dental sciences is not the brief of this  

paper. Nevertheless, for the sake of completeness, two 
[from amongst many] broad areas of consideration are 
raised to provide examples of the types of issues that 
require analysis. The first of these is the matter of 
course content delivery and the need to perhaps ques-
tion our current practices. For instance, are face to 
face lectures the only and best way to deliver the 
information that a teacher wants to present to their 
students? In subjects such histology, oral histology, 
general pathology and oral pathology, are 2-3 hour 
microscope based laboratory classes the best 
educational tool available for dental students? What is 
the quantum of information that a student should 
acquire from such "practical" classes and what is the 
real educational purpose in such an exercise? 
Furthermore, in institutions facing constant budgetary 
constraints and where academic staff are usually under 
considerable pressures to fulfill all of their teaching, 
research and administrative responsibilities, is a 
largely passive, microscope-based practical class the 
most efficient use of valuable staff resources? 

Courses such as those mentioned have a high 
visual content. Today many of our students are more 
proficient at using computers than they sometimes are 
at oral or written expression. The latter situation can 
be the cause of frustration in a teacher who persists in 
presenting course material in the time honored way 
and having disgruntled students who do not see or 
understand the importance and clinical applications of, 
for example the histological or histopathological mate-
rial presented to them. Is it not possible that the 
modern student attributes and skills relating to com-
puters can be put to efficient educational use by em-
ploying methods of curriculum delivery that are 
aligned with student interests and capabilities and that 
satisfy educational requirements? What sections of a 
course in say oral histology or oral pathology are 
amenable to delivery by alternative means and at a 
time and place outside the scheduled classroom or 
laboratory times? What aspects of these courses are 
amenable to simple computer-based access and 
delivery processes whereby students are able to see 
histological and histopathological material in a format 
that, for some students at least, is an educational 
resource just as effective, or perhaps more effective, 
than rigid lecture-laboratory classes? Are these same 
systems suitable for student assessment process? 

The second area for consideration relates to the actual 
content of preclinical courses. Again the subjects of oral 
histology and oral pathology are used as a basis for 
illustration. 

In vertically structured dental curricula there is a 
long standing view that students should acquire and be 
exposed to relevant knowledge in an incremental and 
step-wise fashion. Thus students are exposed to the 
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basic and preclinical dental sciences as a prelude to 
clinical dentistry in the belief that by doing this the 
students will better "understand" the scientific basis for 
clinical practice. Furthermore, in many dental schools 
oral histology is taught as a subject separate from oral 
pathology. In turn, oral pathology is taught separately 
from what can be termed clinical oral pathology [a 
component of oral medicine]. These subjects tend to be 
presented in the sequence just described and often in 
ascending, largely preclinical years of a dental course. 
In the context of resource management, this can be 
expensive of curriculum time, require a staff profile that 
is highly specialized and be expensive in terms of 
school budgets. Moreover, the educational validity of 
this approach given the learning capabilities of modern 
students and the real-life requirements of the clinical 
practice of dentistry is arguable. 

The question can thus be asked, is it not possible 
to construct equally "valid", but, different preclinical 
undergraduate programs in these disciplines that 
emphasize to students the fundamental professional 
need for them to have such "basic" knowledge as 
health care service providers, while at the same time 
reinforcing the scientific basis for dentistry and the 
"real-life" clinical applications of that knowledge? For 
instance, practicing dentists, as health care providers 
must know of the odontogenic tumors. However, 
teachers of this topic, must ask themselves the 
fundamental question — what should a dentist know 
about these lesions? The reality is that there is no need 
for students to be put through the process of having to 
learn and see all of the features of all of these lesions 
in order to be a competent dental practitioner. What 
they need to know as undergraduates are the salient 
features of the more important and/or common of these 
tumors and where to find additional information on 
these lesions should it be required either as a student 
or as a practitioner. In this same vein, it might be 
asked — is it possible and educationally sound to 
better integrate certain materials in subjects such as 
[oral] embryology, [oral] histology and [oral] 
pathology? For example, instead of presenting a 
descriptive Course in tooth embryology, and a separate 
Course in dental histology and then a Course in oral 
pathology - that includes such topics as caries 
histopathology, the basic histopathology of 
inflammatory periodontal disease, odontogenic cysts 
and odontogenic tumors - can a Course be constructed 
that integrates these particular topics? Furthermore, 
can this course be delivered at a time and in such a 
way that it allows the student to firstly understand why 
it is important to know embryology and histology as a 
dental practitioner and secondly to experience the need 
for them to possess such knowledge in order to be 
competent and professional practitioners? 

There are many other questions can be raised in 
relation to the matter of the preclinical sciences in 
dental curricula - and there are probably as many 
different answers to such questions as there are dental 
schools. Revisiting the question that was posed ear-
lier... "Does it really matter that different curriculum 
models exist for the preclinical sciences?" ... the an-
swer remains the same - probably not! However, what 
is important is that modern curricula in these subjects 
reflect certain realities, including, the existence of the 
diverse learning capabilities and styles of students, the 
ever changing scientific basis of the preclinical dental 
sciences and the constantly evolving nature of general 
dental practice. Furthermore, course materials should 
be presented in a way that is interesting and challeng-
ing to both students and academic staff and in a way 
that results in students assuming responsibility for 
their own learning as undergraduates and as appropri-
ately professional dental practitioners. 
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