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Abstract: The use of linear PowerPoint templates to support
lectures may inadvertently encourage dental students to adopt a
passive approach to learning and a narrow appreciation of the
field of study. Such presentations may support short-term
learning gains and validate assessment regimes that promote
surface learning approaches at the expense of developing a
wider appreciation of the field that is necessary for development
of clinical expertise. Exploitation of concept mapping principles
can provide a balance for the negative learning behaviour that is
promoted by the unreflective use of PowerPoint. This increases
the opportunities for students to access holistic knowledge
structures that are indicators of expertise. We illustrate this
using the example of partial denture design and show that
undergraduates’ grasp of learning and teaching issues is suffi-

ciently sophisticated for them to appreciate the implications of
varying the mode of presentation. Our findings indicate that
students understand the strategic value of bullet-pointed pres-
entations for short-term assessment goals and the benefits of
deep learning mediated by concept mapping that may support
longer term professional development. Students are aware of the
tension between these competing agendas.
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Introduction

HE FORMAL LECTURE is still a dominant teaching

format within dental education and higher edu-
cation in general. However, change is taking place.
The teaching environment is being modernised and
digital technology has been introduced providing
opportunities for multimedia presentations. Lectures
and presentations are now regularly supported with
PowerPoint. Whilst PowerPoint offers a mechanism to
use text and graphics to illustrate a lecture, the
software is not without its critics. One of the most
forceful critics of PowerPoint has been Edward Tufte
(1). In his essay, Tufte criticises several interrelated
aspects of PowerPoint with a focus on pedagogical
consequences. These include an over reliance on bullet
points, the inappropriate use of templates and the
linearity imposed by slides sequences that do not link
with students’ prior understanding. In addition,
PowerPoint slides have been shown to be a poor
medium to deliver large amounts of textual informa-
tion. This last point is linked to the role of the handout
and has been discussed in detail elsewhere (2).

In Tufte’s (1) consideration of the ‘pedagogy of
PowerPoint’, he seems to miss the point that Power-
Point is a tool to facilitate pedagogy and not drive it.
But for this to happen, the lecturer needs to have
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considered pedagogical issues before starting to con-
struct the supporting PowerPoint presentation. In this
article we are aiming to support colleagues in their use
of PowerPoint to maximise the educational gains that
this powerful tool has to offer. To do this, colleagues
need to consider how PowerPoint can be used to
promote the transformation of information that is
needed to encourage meaningful learning of the
material that is presented to students (3). We acknow-
ledge that there are numerous factors that influence
the success of a lecture (such as the content and the
style of the teacher’s delivery), but as PowerPoint is
such a common feature of university lectures, it offers
a gateway into discussions about teaching that will
resonate with many practitioners in higher education.
One of the issues with which many practitioners will
be familiar is the apparent induction of student
passivity that results from the use of PowerPoint.
Such behaviour is described below in terms of affor-
dances for learning.

Affordances for learning

The source of the term ‘affordance’ is grounded in
environmental psychology and was coined by Gibson
(4, 5). It is now finding its way into the education



literature to describe learning opportunities for stu-
dents within information and communications tech-
nology (ICT)-rich learning environments (e.g. 6-8) and
provides a framework here for the consideration of the
effectiveness of the presentation of teaching materials.
Central to affordance theory is that the relationship
between the perceiver (human) and the perceived
(environment) constructs the possibility for certain
behaviour. Within the learning environment that is
typically found within higher education, affordances
are provided by interactions between the software
(PowerPoint), the teachers and the students. These
affordances are seen to support certain types of
teaching/learning actions and encourage specific
types of behaviour by the teachers and by their
students. The key affordances for learning that are
promoted by PowerPoint and by concept mapping are
summarised in Table 1.

The concept map is a product of 25 years of research
and development, focusing on helping students learn
how to learn (9, 10). Concept mapping builds on
Ausubel’s assimilation theory of meaningful learning
(11) and fits well with constructivist learning perspec-
tives (12) Concept maps are constructed explicitly to
illustrate the links between ideas and to highlight
multiple ways of connecting concepts within a devel-
oping expert-knowledge framework, and have been
found to offer utility in the higher education arena in
both promoting and assessing conceptual change (e.g.
13, 14). In contrast, PowerPoint is seen largely as a tool
to deliver content (15) and as such can be seen as being
supportive of an objectivist/ positivist view of teaching
in which transmission of knowledge is seen as the key
aim. Typically, PowerPoint presentations tend to
overemphasise a linear structure of knowledge to the
exclusion of alternative perspectives, as a continuous
authoritative voice that presents the definitive acc-
ount. The linear nature of templates supplied with
PowerPoint drives teachers down a highly sequential
teaching pathway. Such an approach to teaching is
associated with a rote learning approach by students.

TABLE 1. Comparing the affordances for learning offered by
PowerPoint and by concept mapping

Concept mapping

PowerPoint

Promotes single
perspective
Promotes linear
knowledge structure
Reflects objectivist
epistemology
Focus on content
Assessment-led
Promotes passivity
Promotes rote learning

Promotes multiple perspectives

Promotes integrated knowledge
structure

Reflects constructivist
epistemology

Focus on learning

Understanding-led

Promotes dialogue

Promotes meaningful learning

Concept mapping in PowerPoint

This has been described as the ‘pedagogy of Power-
Point’ by Tufte (1), who, as we have seen, considers
the software as having a negative impact on the
quality of teaching and learning in higher education.

It is this tension between concept mapping and
PowerPoint that can be exploited by teachers to reveal
and reflect upon students” multiple perspectives of the
subject being taught, with the dual aim of improving
the learning experience for students and developing
reflective practice among teachers by encouraging
them to think beyond the linear sequence. The
tendency for computer-based materials to follow a
linear, assembly line mode has been commented upon
by Conole and Dyke (16). Whilst Webb (17) has
commented that, ‘ICT-rich environments already pro-
vide a range of affordances that have been shown to
enable learning of science but integrating these affor-
dances with other pedagogical innovations provides
even greater potential for enhancement of students’
learning’. The complementary affordances for learning
created by PowerPoint and concept mapping are likely
candidates to support such enhancement.

An example: the design of removable
partial dentures

Undergraduate dental education has the aim of
producing a dentist who is capable of undertaking a
wide variety of tasks in a safe and competent manner.
Crucial to the development of such a person is the idea
that clinical practice must have a sound theoretical
underpinning. PowerPoint is used extensively in the
development of that underpinning. The example
chosen to illustrate the concept mapping/PowerPoint
debate is the design of removable partial dentures
(RPD). We describe a way of improving the learning
behaviours afforded by the teaching materials presen-
ted to students.

Many integrated teaching strategies are usually
employed in the teaching of RPD design, including
clinical/technical demonstrations and practical exer-
cises supported by tutorials and lectures. That said,
the design stages are often presented and/or rein-
forced in a linear, bullet-pointed, manner within
PowerPoint as outlined in Fig. 1. The concept of RPD
design is however pictorial and lends itself well to the
principles of concept mapping.

What the undergraduate does not necessarily appre-
ciate is the fact that the design stages are just parts of
the whole. To take this linear design path meaning-
fully, he/she must have a vision of the end product;
that is, a workable design. Passing through the defined
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Effective partial denture design

(in the context of articulated and surveyed models)

« Saddles
— Number and position

* Support
— On teeth and/or mucosa

* Retention (Direct)
— Using clasps — occlusal / gingival

« Connectors
— Bars, plates

» Retention (Indirect)

— Needed for free-end saddles for stability
« Simple

— Keep margins free

— Ease of insertion and removal by patient

Fig. 1. Introductory PowerPoint slide for a lecture on 'Effective
partial denture design’. This slide utilises one of the style templates
available with PowerPoint, resulting in a list of six bullet points.

design stages in no way gives the undergraduate any
idea of how the defined variables interrelate, the
relative importance of those variables, or whether the
end product is appropriate for a particular set of
circumstances. Nor, if there are significant flaws in the
design produced by an undergraduate, does it give the
clinical teacher an insight into the undergraduates’
understanding of the process that led to flawed
design.

If the clinical teacher is aware of the undergradu-
ate’s developing conceptual model of the design
process (Figs 2, 3 present concept maps of such
models), potentially his/her task becomes much eas-
ier. It is more than likely that most will consider the
content of these concept maps to be flawed, but the
point is the teacher is able to compare these models
with his/her own. If the conceptual overlap between
student’s map and teacher’s map is significant, clinical

In the context of

practice can move forward in the knowledge that
theoretical underpinning is secure. If it is not, the
teacher knows that s/he must revisit and reinforce
aspects of theory. Critically, the teaching of partial
denture design can now become a predictable process,
particularly if one recognises the possible cognitive
conflict that may exist between chains of practice
employed in clinical reasoning of the novice practi-
tioner (18) with the more holistic knowledge struc-
tures that might be expected of an expert in the field
(19). Being able to recognise the significance of these
different knowledge structures is important if they are
to gain the maximum benefit from their teaching in
both the clinical and academic contexts.

Methods for gaining students’
perspectives on affordances

It is important that the theoretical application of
affordance theory described here can be transla-
ted into student behaviours if this work is to
have ecological validity. To establish this, a cohort
of third year undergraduate KCL dental students
(n = 37 — present on a clinical teaching day) who had
recently completed their introductory programme in
RPD design were asked to complete a questionnaire
(see Appendix) to gauge their perceptions of the two
PowerPoint slides shown in Figs 1, 2. These students
had not previously been given information in the
concept mapping format. This questionnaire has been
piloted in other academic disciplines by one of the
authors (I.K.) to determine its reliability and validity.

articulated and Jusal
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and/or [ INDIRECT |
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STABILITY across
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j CONNECTORS | \\
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the design \
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- to \
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for
INSERTION &
REMOVAL 4 ease of
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increases comfort
and usability for RATIENT]

required with
free-end ..

Fig. 2. Introductory PowerPoint slide on
‘Effective partial denture design’. The con-
tent on this slide is arranged as a concept
map that emphasises the links between the
main elements.



Fig. 3. A concept map of ‘effective partial
denture design’ from the perspective of a
patient whose chief concerns are related to
the effectiveness of the denture (function)
and its appearance (aesthetics). The map
shows how these key concerns are related to
aspects of the design process.

Its consideration within dentistry is offered here for
the first time. After completion of the questionnaires,
students were engaged in focus group discussions
about their responses (in groups of six to nine
students). Responses to the questionnaire were used
to guide the discussion. These discussions were not
taped, but students were asked to make notes on their
questionnaires of key issues raised.

We have noted that the teaching of RPD design is
multifaceted; the concern with this study was simply
the value to the student of presenting the sequential
approach to design in bullet-pointed PowerPoint
format in student learning.

Results

When asked whether the slides helped them to
memorise key points, 92% of the students in our
sample felt that the bullet-point format helped
memorisation (compared with 43% for the concept
map format). This pattern of responses is linked to a
subsequent question in which 73% of respondents
thought that the bullet-point format helped to learn
the material quickly (compared with 43% for the
concept mapping format). In discussions with the
students that followed the questionnaire, the need to
memorise information quickly was seen to be
important for their preparation for examinations
which they saw as different from (and possibly in
conflict with) learning for understanding. This raises
a number of questions about the nature of the
assessment regime. In this instance, it seems to be
acting as an impediment to the development of
understanding as the students regard the examina-
tions to be divorced from developing expertise in the
subject.

b
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I
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Concept mapping in PowerPoint

PATIENT
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FUNCTION AESTHETICS

requires through
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[ CONNECTORS ]
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When asked whether the slides helped the students
to understand the connections between the major
ideas presented, 95% agreed that the concept map
format helped whilst only 16% felt that the bullet-
point format helped in this way. The students
expressed the view that expert understanding (in
which links between ideas were explicit and under-
stood) was important for their future professional
development, but was not required for the more
immediate demands of passing examinations.

Discussion

The suggestion from this small sample is that students
react to the affordances offered by PowerPoint and by
concept mapping in predictable ways (as indicated in
Table 1). If clinical teachers understand such student
behaviours, it will help them to manipulate their
teaching materials to maximise the level of student
engagement with the subject.

The view promoted within Fig. 2 may be criticised
for placing the patient at the bottom of the hierarchy of
ideas, suggesting relative unimportance. This posi-
tioning may be understandable when the focus is on
the partial denture and its design where patient
satisfaction is seen as an end point for all the other
steps in the process. However, concept mapping is a
tool that invites alternative perspectives (20). An
equally valid perspective to that shown in Fig. 2
would be that which focuses on the patient (Fig. 3).
Within this undergraduate map the hierarchy of ideas
may be partially reversed as ‘support’ and ‘retention’
are seen as a means to an end that underpin the
patient’s immediate concerns for ‘function” and ‘aes-
thetics’. Appreciation of this perspective may help the
dentist to explain to the patient some of the design
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decisions that have to be made to produce a satisfac-
tory denture. We suggest that the alternative perspec-
tive develops a deeper understanding of RPD design
and has the potential to enhance practitioner design
skills.

If, as stated by Caine and Caine (21), ‘the funda-
mental task of the teacher is to facilitate the self-
organization of the student’, then the teacher needs to
be aware of the multiplicity of starting points that can
exist within a cohort of students. Such awareness may
be supported by examining the possible structural
variation of concept maps that may be produced to
portray material to be taught. This puts teachers in the
position of ‘active innovators’ in their own teaching.
Appreciation of these multiple perspectives may also
help the teacher to consider his/her teaching strategy
in relation to his/her own learning strategy and reflect
upon ways to compensate for bias in any given
direction (22, 23). PowerPoint slides are often presen-
ted as handouts, or placed on the web for reference.
However, Chemero (24) agued that affordances are
features of a whole situation. Therefore, as the
situation changes (from lecture to private study), so
do the affordances offered by the presentation. In the
absence of the lecturer’s narrative, the learning value
of PowerPoint slides, be they bullet-point or concept
map, is questionable.

The structure and mode of presentation of informa-
tion given to undergraduate dental students may
impact significantly upon their approach to learning.
The typical presentation style promoted by the use of
PowerPoint templates encourages the projection of
linear knowledge structures which, although contex-
tually appropriate for the clinical environment, may
promote a passive or surface approach to learning.
Incorporation of concept mapping principles when
designing PowerPoint presentations may promote a
more active/deep approach to study that helps the
student to appreciate a more holistic view of the
discipline in which the linear chains of clinical
reasoning are embedded.

Effective teaching materials should help the stu-
dents to appreciate the learning behaviours that are
expected (e.g. memorisation or active engagement).
We have shown that students are able to perceive the
affordances for learning that are promoted by various
teaching approaches and presentation styles. How-
ever, their adoption of matching learning approaches
is tempered by their perceptions of what is required to
succeed within the current assessment regime.

We must be careful about driving our dental
students down a particular pedagogical path and
thereby limiting their learning options, the networks
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of understanding they are able to make and,
consequentially, their professional development.
There are significant issues here for our understand-
ing of student learning and developing appropriate
assessment mechanisms. The strategies for learning
and understanding a subject should be synonymous
with those for preparing for their professional
examinations. The fact that on occasions they are
not, perhaps presents uncomfortable questions for
those who design and prepare those assessment
procedures.

Conclusion

Sequential PowerPoint presentations and concept
mapping present very different pedagogical approa-
ches to student learning. Students in this study were
quite clear in their opinion that a bullet-pointed list is
more useful than concept mapping if the aim is to
memorise facts (i.e. a surface approach to learning).
But they were just as clear that concept mapping is a
more useful strategy if the aim is to make links
between ideas and therefore gain a better understand-
ing of the subject (i.e. a deep approach to learning).
The way in which an undergraduate dental course
requires students to oscillate between surface and
deep approaches, and between a clinical (linear) focus
and an academic (holistic) appreciation, may present
extreme cognitive challenges for many students.
Creating an awareness of this challenge is the first
step if we are to help students navigate through it
successfully.

Recommendations

We suggest that a combination of teaching approa-
ches could have significant merit and introducing
concept mapping early in the teaching of a particular
subject or idea, frames the students’ understanding in
a particular way which perhaps fits into and com-
pliments the sequential style of the bulleted Power-
Point approach. This sequence also needs to fit
explicitly with the wider, underlying network of
understanding. In this way the students’ affordances
can facilitate their historically favoured bulleted
approach; a strategy they see as appropriate for
examination success while developing a far deeper
understanding of the subject that we argue is more
important for success as a practising dentist and one
that has a commitment to continuing professional
development.
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Appendix: questionnaire used to elicit student perspective

Each of the following questions was presented for consideration alongside each of the two slides (Figs 1, 2)

The slide
Helps you to memorise the key points

Strongly disagree

Disagree

Helps in getting to grips with the topic quickly

Strongly disagree
Helps to understand the connections between the key points
Strongly disagree

Disagree

Disagree

Helps by providing an overview of the topic

Strongly disagree Disagree
Helps you learn the topic
Strongly disagree Disagree

No view Agree Strongly agree
No view Agree Strongly agree
No view Agree Strongly agree
No view Agree Strongly agree
No view Agree Strongly agree

What do you see at the positive and/or negative aspects of the slide in helping your studies?

Positive
Negative
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