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ABSTRACT

Concept Cartoons were created approximately 20 years ago. Since then research and feedback
from teachers and students has led to a variety of improvements in the format and presentation of
Concept Cartoons. Sets of Concept Cartoons have been developed for classroom use. For several
years Keogh and Naylor’s ground-breaking research provided the only evidence for how Concept
Cartoons can be implemented in the classroom and what the impact of Concept Cartoons can be.
More recently a wide range of researchers have added to that research base.

This article sets out the major developments in the nature and format of Concept Cartoons. It
identifies some of the major implications for teaching and learning, including using them to promote
cognitive conflict and argumentation, using them for formative assessment, challenging
misconceptions and enhancing motivation and engagement. It also identifies some aspects of teacher
professional learning, including implementing constructivist approaches, developing pedagogic
subject knowledge, and promoting change in professional practice. Some future developments in
Concept Cartoons are suggested.
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INTRODUCTION

The first Concept Cartoons were created by Brenda Keogh and Stuart Naylor in 1991.
A brief outline of the Concept Cartoon strategy was first published in 1993 (Keogh & Naylor,
1993). The purpose for creating them was as a strategy to elicit learners’ ideas, challenge
their thinking and support learners in developing their understanding. The response of
learners to these Concept Cartoons was encouraging. Primary school students, secondary
school students, teachers and student teachers all responded very positively.

During the next few years Keogh and Naylor developed a wide range of Concept
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Cartoons (Naylor & Keogh, 2000), drawing inspiration from their own teaching experience
and published research such as Driver, Guesne and Tiberghien (1985) and Driver, Squires,
Rushworth and Wood-Robinson (1994). Feedback from learners led to further developments
in the nature of the Concept Cartoons. These included a shift from a single statement to
multiple statements; a shift from characters making negative comments to positive comments;
and ensuring that the scientifically acceptable viewpoint(s) is always included in the
alternatives provided. Publications during this period capture some of this development, as
well as how thinking was evolving in relation to the potential value of Concept Cartoons
(Keogh & Naylor, 1997a; Keogh & Naylor, 1997b; Keogh & Naylor, 1998).

Three significant papers were published during 1999. These publications provided
extensive background on the nature and important features of Concept Cartoons; on their
potential value and the pedagogic implications of using them in science classrooms; and on
how they might be used successfully in informal learning situations (Keogh & Naylor, 1999;
Naylor & Keogh, 1999a; Naylor & Keogh, 1999b). Further research and development
resulted in some additional changes to the format, which are evident in more recent
publications of Concept Cartoons for classroom use (Dabell, Keogh & Naylor, 2008; Naylor
& Keogh, 2010).

Significant features of Concept Cartoons and how they are presented now include the
following:

e They are based on everyday situations that don’t appear to be scientific, so students
lacking in confidence are less likely to be intimidated by the science and more likely to
engage with them. These everyday situations appear to be effective across geographical and
cultural boundaries, enabling Concept Cartoons to be used successfully in a wide range of
countries.

e They present alternative viewpoints on the situation, including the scientifically
acceptable viewpoint(s). Most of the Concept Cartoons embed scientific ideas in everyday
contexts, and the contextual features can influence how the problem is interpreted, so that in
many cases there can be more than one scientifically acceptable alternative. This presents an
additional level of challenge to learners, especially to high achieving students.

e They have a blank speech bubble, to give a clear statement that there may be more
ideas that are not yet included in the dialogue so that learners are encouraged to explore
alternative ideas.

e The background text is written in students’ language, so they can be used
independently by learners if the teacher feels that this is appropriate. This extends the range
of ways that teachers can choose to use Concept Cartoons in their classrooms.

e All the alternative viewpoints have equal status. When the teacher presents a set of
alternative viewpoints in a Concept Cartoon, all of these viewpoints are seen as legitimate.
This gives less confident students support in voicing what they think, because someone else
has already articulated their ideas. If their ideas are incorrect then they can put the blame on
the Concept Cartoon character. Keogh and Naylor’s early research indicated the need to
minimize any contextual clues, such as those given by facial expressions or wording of
statements, so that students cannot use these to attempt to work out their answer.

e The speech bubbles include common misconceptions, so these can be recognised and
addressed directly in the lesson. Some teachers are concerned that raising misconceptions may
make students more likely to believe these, but research indicates that this does not happen in
practice and that Concept Cartoons can be a very effective way to challenge misconceptions.

e They present plausible alternatives that are based on research evidence about students’
ideas at different ages.

Keogh and Naylor’s more recent research into using Concept Cartoons has focused on
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how Concept Cartoons can stimulate argumentation and promote change in professional
practice. Other researchers have also begun to add to the research base available. This article
attempts to set out a summary of what has been learnt through research about how Concept
Cartoons operate and how they relate to broader themes in science education.

Concept Cartoons and Research into Aspects of Student Learning
a) Adjudication

When learners use Concept Cartoons they find themselves in the role of adjudicator —
that is, they make judgments about the ideas that other people hold. This is an unusual role
for learners, and a reversal of the more typical situation where the teacher acts as adjudicator
for their ideas. One of the consequences of teachers making judgments about learners’ ideas
is that learners tend to avoid taking the risk of being wrong (Dweck, 2000). Less confident
and low achieving learners are often unwilling to put forward their own ideas in case they are
wrong. Taking on the role of adjudicator can be empowering for learners, since they are
doing the judging rather than having their ideas judged by the teacher. This enables less
confident learners to engage in argumentation and put forward their ideas more readily
(Solomon, 1999).

b) Argumentation

Concept Cartoons act as an effective stimulus for argumentation, including enabling
students to co-construct arguments. They enable argumentation to take place without the need
for any formal structure, specific vocabulary, or teacher intervention in managing the process
of argumentation. Concept Cartoons focus on scientific issues, in contrast with much of the
research on argumentation where the focus is on socio-scientific issues. Research into
argumentation using Concept Cartoons raises questions about the value and applicability of
the commonly-used Toulmin model for analysing argumentation (Naylor, Downing & Keogh,
2001; Naylor, Keogh & Downing, 2007). The complexity of the model and the language used
appear to make it unsuitable for use with younger learners in primary schools or students with
a restricted language register. More significantly, when nearly all researchers have found the
application of the Toulmin schema problematic (Simon, Erduran & Osborne, 2002: 16), it is
clear that that the language and behaviours inherent in the Toulmin model may not be
consistent with the types of language and behaviours typically found in students in school.

¢) Auditing subject knowledge

In England there is a requirement for student teachers’ subject knowledge to be audited,
in order to ensure that they have sufficient relevant subject knowledge for entering the
profession. Concept Cartoons have been used as an effective means of auditing student
teachers’ subject knowledge, so enabling them to identify where they need to develop their
ideas further. In some cases the use of Concept Cartoons acts as an effective stimulus for
student teachers to engage in further research to develop their own understanding, coupling
together assessment and continued learning in an integrated process (Naylor, Keogh, de Boo
& Feasey, 2000).

d) Coqgnitive conflict

Concept Cartoons draw on the published research into common student misconceptions
(such as Driver, Squires, Rushworth & Wood-Robinson, 1994) and build examples of these
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common misconceptions into the statements in the Concept Cartoons. In this way the
Concept Cartoon characters articulate what appear to be plausible alternative viewpoints.
Learners find themselves in a position of having to give serious consideration to these
plausible alternatives, many of which they may never have thought of before, and this makes
them effective at generating cognitive conflict. For more confident, higher achieving learners
this can be an important step in getting them to think more deeply about scientific concepts
(Keogh & Naylor, 1999). Not having an obvious right answer, or not having a single right
answer, makes cognitive conflict more likely.

e) Formative assessment

It has been evident since Concept Cartoons were first developed that they can integrate
formative assessment and learning in a single activity (Keogh & Naylor, 1999). Even when
they are used for summative assessment they can help to integrate assessment and learning
(Naylor, Keogh, de Boo & Feasey, 2000). More extensive evidence of how this can be
managed in the classroom and how teachers perceive the impact of strategies like Concept
Cartoons is now available (Naylor & Keogh, 2007; Naylor, Keogh & Turner, 2011) and a
wider range of strategies for classroom use has been made available (Naylor, Keogh &
Goldsworthy, 2004). Millar and Murdoch (2002) suggest that Concept Cartoons compare
favourably with other formative assessment strategies in their impact on learners. Chin and
Teou (2009, 2010) found that Concept Cartoons can be used for both self and peer assessment
as part of formative assessment, and that they provide valuable diagnostic feedback to
teachers about students’ misconceptions, so enabling the teacher to be more effective in
promoting conceptual change. Ekici, Ekici and Aydin (2007) noted the value of Concept
Cartoons in identifying student misconceptions so that teachers are better able to take these
misconceptions into account in their teaching. Kabapinar (2005) found that Concept Cartoons
are effective for finding out students’ ideas without them being affected by the ideas of their
peers, and that the reasoning behind student misconceptions can be uncovered.

f) Informal learning settings

The nature of Concept Cartoons means that they are not identified exclusively with
formal learning settings. They can bridge the gap between formal and informal learning
settings because they are based around everyday situations that appear to involve ordinary
characters doing ordinary things. They have been used successfully in a range of informal
learning settings, such as corridor displays in school, thinking homework that involve family
members in thinking about scientific problems, parents’ open evenings at school and exhibits
at science exploration centres. They have also been used in the UK at professional football
matches in matchday magazines. On a larger scale they have been used on transport systems
in the UK and other countries, such as Sweden and Russia, for engaging members of the
public in thinking about scientific problems in everyday settings (Naylor & Keogh, 1999b).

g) Language skills

The pictorial representation of ideas, coupled with the minimal text, makes it relatively
easy for learners to engage with Concept Cartoons in a language that is not their home
language. It is widely recognized that language can be an important barrier to learning in
science. With their relatively simple representation of concepts that learners are likely to
recognize, Concept Cartoons can provide an accessible entry point for language learning and
can help learners to develop their language skills (de Lange, 2009). In some countries (e.g.
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Norway), the English versions of Concept Cartoons have been used for many years as a way
of consolidating English language learning in addition to learning about science.

h) Misconceptions

Some time ago Gunstone noted that the methods used to probe students’ ideas/beliefs
are also, almost by definition, excellent teaching/learning strategies (Gunstone, 1988: 90).
Several of these methods are explored in some detail in White and Gunstone (1992). Concept
Cartoons fit into this pattern. As well as eliciting learners’ ideas, Concept Cartoons can also
be a valuable tool for developing learners’ ideas. Generally learners readily engage in
discussion when Concept Cartoons are used, and as they attempt to justify their ideas, this
exposes their views to the possibility of challenge by their peers. In looking for evidence and
constructing suitable arguments to justify their ideas, learners often come to recognize for
themselves that their understanding is limited and that there are more productive ways of
understanding the situation. Since Keogh and Naylor first noted this (1999), several studies
have confirmed how Concept Cartoons help to not only challenge students’ misconceptions
but can also go on to help remedy these misconceptions (Chin and Teou, 2010; Dolasir, 2007;
Ekici, EKici & Aydin, 2007; Kabapinar, 2005; Rahmat, 2009; Stephenson & Warwick, 2002).

i) Motivation and engagement

Concept Cartoons have been found to be highly motivating for groups of learners of all
ages and backgrounds and in a variety of circumstances, including those students who have
emotional and behavioral difficulties. Learners tend to spend longer on task, to sustain their
levels of interest and to interact confidently with their peers. It is suggested that for less
confident students, having voices speaking for them gives them the confidence to discuss their
ideas (Keogh & Naylor, 1999). Repeated use of the Concept Cartoon strategy does not appear
to reduce the level of engagement of learners (Keogh & Naylor, 1999). Birisci, Metin and
Karakas (2010) carried out a study with student teachers and found a similar impact on their
motivation to use Concept Cartoons, quoting one student teacher as saying that Concept
Cartoons rescue students from boring traditional teaching.

i) Problem-solving

In mathematics, how students go about solving a problem can be at least as important as
the answer that they arrive at. However it is often the case that students do not articulate the
strategies that they use to solve problems. Sexton, Gervasoni and Brandenburg (2009)
showed that Concept Cartoons can provide insight into the strategies that students use when
solving problems in mathematics. Further research by Sexton indicates that Concept Cartoons
can be used successfully to gain access to students’ beliefs about learning environments and
their preferred approaches to mathematics teaching and learning (Sexton, 2010).

Concept Cartoons and Research into Aspects of Teacher Professional Learning

a) Constructivist teaching approaches

During the 1980°s and 90s a constructivist model of learning appeared to be the
dominant theme in science education. Research into students’ alternative conceptions was
very extensive. However Millar (1989) and others recognised that a model of learning was
not the same as a model for teaching, and that how constructivist models of learning might be
translated into specific teaching approaches was far from clear. Concept Cartoons help to
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clarify the relationship between constructivist models of learning, scientific epistemology and
classroom practice.

One of the difficulties that teachers experience in attempting to use constructivist
teaching approaches is the separation of elicitation of students’ ideas from attempting to
restructure the students’ ideas. These phases are often described as separate and distinct in the
literature, but separating them in the classroom can be extremely difficult to manage. Concept
Cartoons enable teachers to see how these phases can be integrated. They also help teachers
to make sense of how to work with a whole class, even though much of the literature gives the
impression that they should respond to students’ individual ideas. Concept Cartoons enable
teachers to experience taking students’ ideas into account in manageable ways, without having
to find out or assess individual students’ ideas. Students also feel that their learning
experiences are personalised without the teacher having to deal with classroom situations that
are impossible to manage (Keogh & Naylor, 1997a; Keogh & Naylor, 1997b; Keogh &
Naylor, 1999; Naylor & Keogh, 1999a).

b) Pedagogic subject knowledge

Concept Cartoons have played a valuable role in teacher professional learning as well as
that of their students. As well as helping them to experience how to take their students’ ideas
into account in manageable and meaningful ways (Keogh & Naylor, 1996; Keogh & Naylor
1997a; Keogh & Naylor 1997b), they also enable teachers to see the value of dialogic
teaching with their own class and help teachers to develop their pedagogic subject knowledge
through rethinking and reconceptualising their own scientific ideas (Keogh & Naylor, 1999).
Concept Cartoons can often ask questions that teachers or student teachers have never thought
about before (such as whether a light reflector is also a good sound reflector, or whether the
combined shadow from two separate objects is any darker than a single shadow) and push
them into extending their own subject boundaries. If research references are made explicit
then they can also enable teachers to see the value of research evidence into students’ ideas.

¢) Teacher professional practice

Some teachers are willing in principle to make changes in their professional practice,
but unsure about how to do this. Because Concept Cartoons are consistently successful when
they are used, they can help teachers to see the potential value of changing their professional
practice. And because Concept Cartoons are so simple to use in the classroom, they can help
these teachers to see how to implement change in their teaching.

When teachers do use Concept Cartoons they often find that students respond well to
the pedagogy that is embedded in Concept Cartoons. If a tOeacher is typically a didactic
teacher, then using Concept Cartoons can offer students an opportunity to engage in dialogue
and argument, which is clearly motivating for them. When this happens on more than one
occasion, teachers can become convinced of the value of this new pedagogy by the evidence
from their own classroom, and begin to embed this change in their professional practice. In
this way professional change is evolutionary, with change in professional values and beliefs
being a consequence of change in practice, rather than a prerequisite for change in practice.
Concept Cartoons are based around cognitive conflict, metacognition and social construction
of ideas, and can therefore be a stepping stone on the way to more fundamental changes in
professional practice. This view of professional change as evolutionary has been explored in
some detail in our Active Assessment project, into which Concept Cartoons are integrated
(Naylor & Keogh, 2007; Naylor, Keogh & Turner, 2011).
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Further developments in Concept Cartoons

Concept Cartoons are popular with teachers in a wide range of countries. Their
simplicity (‘deceptively simple’, as one colleague described them) makes them very attractive
to busy teachers, and although some training is helpful, it is possible to use them with no
training.  Concept Cartoons for classroom use are already available in science and
mathematics (Naylor & Keogh, 2010; Dabell, Keogh & Naylor, 2008). Concept Cartoons
with a focus on English language teaching will be available during 2013 (Turner, Smith,
Keogh & Naylor, in press) and there is a strong possibility that sets of Concept Cartoons will
be produced in other subject areas. In principle it is possible to create them in any subject
where there is a possibility of alternative conceptions and conflicting viewpoints.

It was noted earlier that the minimal text involved makes Concept Cartoons very
suitable for use outside a student’s home language. In the UK they are used frequently with
students who are learning English as an additional language. In some countries they are used
in science lessons, with the English text being used to complement English language learning
elsewhere in the curriculum. Translated versions are also valuable, and translations of science
Concept Cartoons are already available in Welsh and Norwegian. A Swedish version was
released during 2012 and other translations into Danish and Dutch are planned. Further
translations are of course possible.

This extensive use outside the UK raises the question of the suitability of the characters
for diverse teaching situations. Currently the Concept Cartoons available for classroom use
include some non-western characters, with the majority being western in appearance. It will
therefore be valuable to rework the classroom materials to make the majority of the characters
non-western in appearance, so that it is easier for students in a wide range of settings to
identify with the characters and there will be more immediate appeal to a global audience.

The pedagogy that underpins Concept Cartoons is clear. Dialogic teaching styles,
formative assessment and an interactive learning environment are central to the effective use
of Concept Cartoons. Around the world many education ministries recognise the research
evidence which indicates that this type of pedagogy is more effective than the alternatives.
Requests from outside the UK for teacher professional development in the use of Concept
Cartoons have become more frequent. One possible way of meeting this demand is to prepare
an online training package, including video clips of Concept Cartoons being used in the
classroom, to support teacher development at a distance.
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