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Introduction
In the twenty first century learning is an important aspect of daily life. Learning occurs
throughout an individual’s daily activities, occurs formally in school settings and informally in
out of school settings, and learning takes place individually and within a community.
Hohenstein and Manning (2010, p. 68) define learning as “a relatively permanent change in
thought or in behaviour that results from experience”. There are many theories of learning
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ranging from behaviourist theories which suggest that learning takes place as a response to
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stimuli in the environment, to constructivist approaches to learning which suggest that learning
is a process which is active and based on previously constructed knowledge. In today’s world,
however, learning is no longer seen as a process carried out by the individual, but new ideas
about learning put forward the view that learning takes place within a social context and within
a community of learners. For Stoll, Fink, & Earl (2003, p. 24), “learning is a dynamic process
that requires both energy and process and is both individual and social”.

But how do students learn? How do they learn science and what is the relationship between
how students learn and their aptitude towards learning science? Do students have particular
learning styles which influence their aptitude towards learning science? Do these learning
styles and aptitudes influence the ways in which students eventually make career choices
related to science? There is a large body of research which has looked into the ideas of student
learning styles. Implicit within the ideas of constructivism and situated learning is the need for
learners to be motivated to learn. Motivation is in fact linked with aptitude, since for students

to have an aptitude for science they must be motivated to learn science. Research also
indicates that students with a positive attitude to science are more likely to choose a science
oriented career.

How students Learn
Before we can understand different learning styles, we need to try and understand how
students learn. This is important because as stated by Bell (2005, p. 17) “the ways in which we
view learning can determine the ways in which we approach teaching and assessment in the
classroom; the ways in which we think about being a teacher and how we view and

important to understand theories of learning in terms of how we view learners and our
definition of learning styles and their impact on aptitudes to science and career choice.

For Osbourne and Dillon (2010), most learning theories are either behaviourist or cognitivist
and some theories are variations of both. The major theories which have influenced the way in
which we teach science are behaviourism, cognitivism, constructivism and sociocultural theory.

Behaviourism
The main ideas of behaviourism are that children come into the world as a tabula rasa.
Children then learn about their world through various forms of association and by responding
to stimuli in the environment. Classical conditioning (Pavlov, 1927) is a form of training using
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conceptualise students and their needs”. There are many theories of learning and it is
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stimulus and response, such as a dog salivating to the stimulus of food which is then replaced
by a bell. In operant conditioning (Skinner, 1974), behaviour is shaped through the use of
rewards and punishments (Osbourne & Dillon, 2010). This form of behaviourism is no longer
popular with science educators, since more modern theories of learning have been developed
and teachers have realised that students come into their science classrooms with ideas about
the nature of science which they have developed from experience.

Cognitivism
For Hohenstein & Manning (2010, p. 71), “many contemporary approaches to learning place
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some value on the internal workings of the mind in contrast to behaviourist theories. An early
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cognitivist theory of this kind proposes that learners progress through a series of stages, each
affording a greater degree of intellectual ability”. One of the main proponents of stage theories
was Piaget (1952) who in his work suggested that children pass through various stages of
development. Piaget’s ideas have had a great influence on the teaching of science in schools
since the development of science curricula have been related to Piaget’s stages of
development. More recently stage theory has also been critiqued in that research has shown
that the developmental process of children is not necessarily related to their age and that while
some children progress rapidly through all of the stages, some of them never go beyond a
particular stage of development.

Constructivism
Constructivist learning theory incorporates “the view that individuals actively construct
knowledge and understanding” (Santrock, 2001, p.112). Constructivists suggest that learning
depends on the ways in which the learners create new mental schemas based on previous
knowledge and that learning is strongly correlated to motivation to learn (Hohenstein &
Manning, 2010). Driver et al. (1994) describe a constructivist position as being one where
“knowledge is not merely transmitted directly from the knower to another i.e. the teacher to
the pupil, but is actively built up by the learner him or herself” (p.5). A related theory to
constructivism is that of social constructivism which focuses on the social and situated aspects

product of the individual mind’s undertakings but also of the cultural context in which the
individual is interacting (Fairclough, 1992). This theory is based on the ideas of Vygotsky (1978)
who argues that ideas are first encountered by learners in the social environment in the form of
language. Vygotsky also states that learning occurs through the Zone of Proximal Development
which as described by Hohenstein & Manning (2010) is the area between what people can
accomplish on their own to that which they can achieve with the help of someone more
experienced.

Sociocultural theory and Situated Learning
Sociocultural theory emphasises the importance of sociocultural experiences in influencing
development (Rogoff, 2003). Hohenstein & Manning (2010) describe how knowledge of a
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of learning (Wickmann, & Ostman, 2002). The individual meaning-making is not solely the
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learner’s cultural experience can help determine how best to organise learning. The learners
become part of a community where participants engage with each other and learn from one
another. Within this perspective, learning occurs in a ‘community of practice’ (Wenger, 1999;
Lave, & Wenger, 1991), a group whose members are bound by a common interest and a
commitment to share experiences with the aim of developing themselves. In other words,
according to Bell (2005, p. 44) “learning is seen as a process that takes place in a coparticipation or co-constructivist framework, not in an individual mind”.

An overview of these theories of learning is important since the way in which we view Learning
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Styles is closely related to the way in which we view the learning process. Learning Styles can in

5

fact be a window in the learning process and its implication for developing positive attitudes
towards science learning. Related to the idea of Learning Styles there is also Gardner’s theory
of Multiple Intelligence. Although there are strong links between Learning Styles and Multiple
Intelligence they are considered to be distinct and independent of each other. Gardner (1999,
p. 84-85) makes the following distinction:
People with strengths in particular intelligences must still decide how to exploit these
strengths. For example, someone gifted with linguistic intelligence might decide to
write poetry or screenplays, engage in debates, master foreign languages, or enter
crossword puzzle contests. Perhaps the decision about how to use one’s favoured
intelligences reflects one’s preferred style. Thus, for example, introverted people would

be more likely to write poetry or do crossword puzzles, whereas extroverted ones would
be drawn to public speaking, debating, or television talk shows.

Learning
Learni ng Styles
Students learn in different ways. It is important to identify how students learn and different
learning styles in order to be able to identify a pedagogy which will capture the immagination
of students and motivate them to learn science. A variety of teaching approaches will increase
the positive attitude of students towards science. There have been many models presented

preferred mode of learning, distinct from ability and independent of content area. For
example, a visual learner is not necessarily better at learning math or geography than other
students, but is a better learner when material is presented visually, compared to other
modes of presentation.

For Lerner (2005, p. 212) a learning style is the “general behaviour, attitude, and temperament
when presented with a learning task”. For Lerner (2005), learning styles influence the
effectiveness of learning. She suggests that when a student’s learning style is incongruent with
the teaching approach, this might give rise to learning difficulties. The development of a
student’s learning style can also reflect the values of the learner’s culture. This reflects the
ideas of sociocultural learning theory, which also stress the importance of the social context in
learning.
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regarding the different learning styles. Reiner (2010) describes a learning style, as a
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Bartolo (2007, p. 120) states that the term Learning Styles can be used interchangeably with
Cognitive Styles which he defines as “an individual’s characteristic and consistent approach to
organising and processing of information. These have sometimes been claimed to be part of
one’s innate constitution comparing it to handedness.” Over the years learning styles have
been investigated in numerous studies. There are now at least 100 different instruments which
claim to identify different learning styles (Reid, 2005).

Some Definitions
Cassidy (2004) distinguishe between Cognitive Style and Learning Style. He also identifies the
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ideas behind Learning Strategy, Learning Preferences and Learner Aptitude. The definitions
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given below are adapted from Cassidy (2004).

Cognitive Style:
An innate habitual approach to processing information when engaging in cognitive tasks such as
problem solving, thinking, perceiving and remembering. It has a high degree of stability and
consistency.
Learning Style:
An innate pattern of thinking, perceiving, problem-solving, and remembering when
approaching a learning task. It is fairly stable and consistent over time and across a wide

variety of learning situations. It is regarded as the application of cognitive styles to learning
situations.
Learning Strategy:
A chosen plan of action in how to approach a given learning task. They are deployed depending
on the nature of a task, prior experience with a learning situation and motivation. Individuals
are usually conscious of strategies.
Learning Preferences:
An expressed personal preference favouring one type of learning environment, method of

Learner Aptitudes:
Special innate capacities that give rise to competencies in dealing with specific types of content
in the world such as spatial patterns, musical sounds, interpersonal relations, body movements,
etc.

Learning styles and the way in which learners approach particular tasks have been
characterised in a variety of ways. For the purpose of this research report, the approach to
learning styles adapted by Gigorenko & Sternberg (1997) will be used.
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teaching or instruction over another. May involve preference for group or independent study.
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Three Principal Approaches to Learning Styles
(adapted from Grigorenko & Sternberg, 1997)
The cognition centered approach
This theory focuses on the way in which individuals perform intellectually. Riding (2002)
suggests that all cognitive styles can be categorised into two dimensions. The categories are
the holistic-analytic and the verbaliser-imager. The holistic learner will process information as a
whole, while the analytic learner will process information as discrete parts of that whole. This
means that holists will be able to see the whole picture but have difficulty separating an idea
into parts while analysts will be able to see the building blocks of an idea, but then have
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will tend to be better at working with words while imagers prefer to see things visually.

Another model which has been used is that of Field Dependence versus Field Independence.
This model outlined by Jonessen & Grabowski (1993) suggests that Field Dependent Individuals
are more likely to be better at recalling social information such as conversations and
relationships. They approach problems in a complete manner because they can see the whole
picture within a given context. Field independent individuals on the other hand are better at
seeing the individual pieces and can take things out of a context. They therefore tend to be
more analytic.

The personality - centered approach
This approach in described in Bartolo (2007) as going back to personality traits described by Carl
Jung. The personality dimensions which influence learning and described by Myers-Briggs are:


Sensation/Intuition: Sensing individuals process information gained in the present through
their senses while intuitive individuals tend to focus on ideas from their sub-conscious.



Extroversion/Introversion: Extroverts tend to like to work with others and in a group while
introverts prefer to work on their own and focus on their own thougths and ideas.



Thinking/Feeling: Thinkers base their decisions on concrete logical facts. Feeling individuals
tend to base their decisions on their subjective feelings.
Judgement/Perception: Individuals who prefer to judge tend to like to work in a planned
and organised manner. Individuals who prefer perceiving tend to be more flexible and
spontaneous.

The activityactivity - centered approach
This approach outlined by David Kolb (1985) focuses on learning situations. The four different
learners described are diverging, assimilating, converging and accomodating learners.
Diverging :
An individual with a diverging learning style can look at situations from many different points of
view. Diverging learners are therefore good in brainstorming sessions since they like to listen
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and work with people in a group. They have many cultural interests and can be immaginative
and creative.
Assimilating :
An assimilating individual is capable of taking a large amount of information and organising it
into a logical sequence. They are interested in abstract concepts and ideas and prefer to work
on their own. They like to think through ideas and are more interested in theory than practical
applications.
Converging:
Individuals with a converging learning style like to find practical solutions for ideas and theories.
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They function best when they are problem solving and taking decisions based on the solutions
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which they have come up with. They prefer to work on technical tasks rather than with people
and like to work mainly in the area of technology.
Accommodating :
Individuals with this type of learning style prefer to work in practical situations. They are highly
intuitive and rely on knowledge gained from other individuals rather than on their own analysis
of the situation. They like to work with others in challenging situations and prefer to work in
the field.
As stated previously, although these categories have been established, it is not necessary for
every individual to match each bullet in the category. It simply gives an indication of the type of
learning tasks and learning situations which can be created in the classroom.

Dunn and Dunn (1978) descibe learning styles in terms of the way in which the learners adapt
to the learning environment. The Learning Styles Network (2006) describes learning styles in
terms of:
Immediate Environment
The sound, light, temperature and physical environment such as seating.
Emotionality
The motivation and state of mind of the learner.
Sociological factors

Physiological factors
Auditory, visual, tactile and/or kinesthetic preferences.
Psychological factors
The way in which information is analysed, in a logical or intuitive manner.

A profile of each individual can be built using tests such as the Learning Styles Inventory (Dunn
& Dunn, 1992). This profile of strengths “may be one of the reasons why we preferred to study
science at school rather than some other subjects” (Parkinson, 2002, p. 17).
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The preferred working mode, alone, in pairs, in a team.
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Multiple Intelligences
Howard Gardner has made it quite clear that multiple intelligences is a theory of abilities,
not of styles. The current learning styles theory defines “mode of learning” as a preferred
sensory channel, either visual, auditory, or kinesthetic, but there have been many ways of
defining “mode” in the past (Reiner, 2010).

Athough, learning styles and ability are

considered to be different theories, in reality they are closely related to the way students learn
science and to the way in which teachers present science to their students in the classroom.
Howard Gardner (1983) proposes a model of intelligence which goes beyond the model of
intelligence as a single entity which can be measured. Gardner (1983) states that,
…the conviction that there exist at least some intelligences, that these are relatively
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independent of one another, and that they can be fashioned and combined in a
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multiplicity of adaptive ways by individuals and cultures, seems to me to be increasingly
difficult to deny (p. 8/9).

Gardner (1983) in his theory of multiple intelligences suggests that culture, language and
environment all influence the individual’s learning profile.
eight intelligences:


visual and spatial



mathematical and logical



linguistic



kinaesthetic



musical



intrapersonal

Gardner (1999) identifies at least



interpersonal



naturalistic.

Parkinson (2002) states that all individuals have strengths and weaknesses in each of these
areas of intelligence. Stoll, Fink & Earl (2003) stress the importance of Gardner’s work in terms
of the shift from the idea of intelligence as a single entity to the idea that there may be more
than one way of being intelligent and that it changes the question from ‘How smart are you?’ to
‘How are you smart?’ Stoll, Fink & Earl (2003) argue, that:
It also opens a window of understanding of how different people learn and how to help
them learn. It doesn’t mean that it’s all right if someone has difficulty learning to read

may be a way to help them learn to read (p. 40).

A critique
criti que of Learning Styles
Olson (2006) states that the idea that children learn best when instruction is tailored to their
learning style is intuitively appealing and may seem to be supported by classroom experience.
She describes how some students appear to thrive when asked to express ideas through a roleplay activity or through music. Others don’t seem to understand an explanation until the
teacher draws a picture or uses manipulatives to illustrate a concept. However, in reality,
research has shown that that when students received instruction specifically tailored to their
preferred learning style, they performed poorly on tests of the material (Salomon 1984). In fact,
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(linguistic) but is very musical; rather, it means that drawing on their musical intlligence
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a comparison group who received instruction in formats different than their preferred style
scored significantly better on the same tests.

Other research studies show that learning styles on their own have very little effect in terms of
effective classroom pedagogy (Coffield, Mosely, Hall & Ecclestone, 2004). The research carried
out by Coffield et al. (2004) seems to indicate that assigning a particular learning style to a
student has very little effect on the learning of students. Reid (2005, p. 54) states:
Some theorists see learning styles as a fixed, perhaps genetically determined trait like
size and hair colour...(But) It is well known that environmental influences are very
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powerful in determining a young person’s characteristics both in terms of learning and
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behavioural factors...One is treading on dangerous territory therefore when attempting
to ascribe a learning style to an individual as a fixed trait.

Many researchers have in fact suggested that rather than focus on learning styles, educators
should focus on the basic processes of learning It is the ability of students to identify what
learning style is best appropriate for a particular learning task that will help to increase
understanding. The ability to identify different styles of learning by the learner is therefore
more important than being labelled as a particular learner and trying to always learn using the
identified learning style.

Once learners acquire this understanding of different ways of

learning, their aptitude towards learning science is more likely to become positive. In summary
Olson (2006, p. 57) states:

Teaching toward students’ preferred learning styles has no solid basis in research and
may lead to decreased effort and performance in the classroom. Using
appropriate representations that carefully consider how to best convey the content is
important. In addition, we need to scaffold between concrete and more abstract
representations, being sensitive to the abilities of our students to handle abstractions.
Finally, when students struggle to understand, we need to look at both the nature of the
content as well as the prior experiences of our students. When we carefully select how
we represent concepts and take into account students’ thinking, we optimize learning

Vondracek (2009) shows how what is important is the use of multiple methods of teaching
rather than teaching to specific learning styles. A variety of learning methods recognises the
multiple learning preferences among students in the class. “When we use a variety of methods
in the classroom, we ensure that all students have the opportunity to succeed” (Vondracek,
2009, p. 41).

A study by Pashler, McDaniel, Rohrer & Bjork (2008) has provided a critique of the use of
learning styles to guide curriculum, instruction and assessment in schools. The authors carried
out a comprehensive review of the literature on learning styles. They describe learning styles in
the following way:
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opportunities for all of our students.
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The term ‘‘learning styles’’ refers to the concept that individuals differ in regard to what
mode of instruction or study is most effective for them. Proponents of learning-style
assessment contend that optimal instruction requires diagnosing individuals’ learning
style and tailoring instruction accordingly. Assessments of learning style typically ask
people to evaluate what sort of information presentation they prefer (e.g., words versus
pictures versus speech) and/or what kind of mental activity they find most engaging or
congenial (e.g., analysis versus listening), although assessment instruments are
extremely diverse. The most common—but not the only—hypothesis about the
instructional relevance of learning styles is the meshing hypothesis, according to which
instruction is best provided in a format that matches the preferences of the learner
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(e.g., for a ‘‘visual learner,’’ emphasizing visual presentation of information) (p. 105).
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The authors’ major critique of learning styles theories is that none of these theories has been
soundly tested to show that they actually result in improved learning. They suggest that while
there is plenty of evidence from experience to suggest that individuals have different aptitudes
for different kinds of thinking and ways of processing information, the impact of these ideas has
not been tested scientifially. Therefore Pashler et al. (2008, p. 117) conclude that, “Given the
capacity of humans to learn, it seems especially important to keep all avenues, options, and
aspirations open for our students, our children, and ourselves. Toward that end, we think the
primary focus should be on identifying and introducing the experiences, activities, and
challenges that enhance everybody’s learning”.

Implications for Teaching and Learning
The question we need to ask ourselves as science educators is how we are going to use our
knowledge of different learning styles to the benefit of the students in our science classrooms.
Traditionally, science subjects have been linked with students who are predominantly
mathematical and logical learners. It is usually these students who have a positive aptitude
towards science, who choose science subjects in schools and continue to pursue careers in
science. However, the scope of identifying learning styles should go beyond simply catering for
students with a specific learning style. As science educators our main aim should be to try and

Within this theoretical framework, the purpose of identifying learning styles is to enable
teachers and educators to cater for a range of different needs. The different learning styles can
be matched to learning activities and it is these activities which will enable students to
understand science better. This according to Parkinson (2002, p. 17) “strengthens the
argument for including a variety of activities in science lessons in order to benefit from the wide
range of expertise amongst the pupils to maintain an interest in science”. Table 1 shows how
learning styles can be linked to specific learning activities.
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help all students, whatever their learning style to gain an understanding of science.
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Characteristics
Visual Spatial
Have artistic talent
Are able to easily visualise things in three dimensions
Can easily find their way around text

Linked Learning Activities
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Model building
Preparing visual displays
Identifying key points in texts with appropriate
markers
Role play
Drawing and interpreting diagrams

Mathematical and Logical
Are good with numbers
See patterns easily
Organised in their approach to work
Measure things accurately
Adopt a problem-solving approach to tasks




Calculations
Organising work e.g. preparing summary
diagrams and lists, flow charts, creating links
between related topics
Producing graphs and charts
Using computers

Linguistic
Enjoy communicating, sometimes through writing and
talking and sometimes just through one method
Are good at spelling
Have a good vocabulary







Creative writing
Role play
DART exercises
Researching a topic by themselves
Contribution to class discusssion

Kinaesthetic
Are good at sport, good hand and eye coordination
Are good at dance
Can be restless if required to sit still for long periods







Role play
Practical tasks
Model building
Science quizzes and games
Identifying key words in a text

Musical
Enjoy listening to, and sometimes playing music
Have a good appreciation of rhytm and movement
Appreciate that the word and sound groupings can
often lead to change in mood and feeling





Writing poems, raps, etc.
Learn with background music
Use music to relieve stress

Intrapersonal
Often enjoy working alone
They are metacognitive learners








Researching a topic by themselves
Homework
Thinking up questions for the teacher to
answer
Working alone on the computer
Setting personal targets for improvement
Preparing their own concept maps







Group work
Contribution to class discussion
Concept mapping
Peer teaching
Role play

Interpersonal
Relate well to others
Are at ease in groups
Are prepared to take on the role of team leader

Table 1: Linking multiple intelligences to learning activities (Parkinson, 2002, p. 18).

Learning Styles and Aptitudes in Relation to Career Choice

Schreiner & Sjoberg (2004, p.18) state that “students who develop an interest for science in
school are likely to pursue such interests in later life. And pupils who learn to hate
mathematics and science at school are likely to avoid mathematics and science – and to retain
this feeling all through their life”. In addition the authors of the ROSE (Relevance of Science
Education) project argue that affective factors (and hence learning styles and aptitudes) play an
important factor in how students view their future. Attitudes towards school science are

Sjoberg & Schreiner (2010) report that the results of the ROSE questionnaire which was carried
out in several countries indicate that although children have positive attitudes towards science,
the attitude towards school science is not so high. They report that although results vary for
different countries, there seems to be a gender difference in attitude, with girls being less
positive towards science than boys. Also in many cases the students who participated in the
study felt that school science was not opening their eyes for exciting jobs in science and did not
increase their career chances. The conclusions reached by Sjoberg & Schreiner (2010) are that
students experiences and interests need to be taken into consideration when developing
curricula and ways of teaching science. The authors state that teaching needs to be:
...motivating, meaningful and engaging. It has, in some way to link up to the values and
interest that the learner brings to the classroom, if not, no other learning than rote
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memory based on duty is likely to occur. If this is the situation, the learner is likely to
develop negative attitudes, and will turn their backs to SMT when they make their
decisions about future life, be it as students or as citizens (Sjoberg & Schreiner, 2010, p.
29).

Learning needs to be related to a context and to be relevant for the students. These are the
basic tenets of “constructivism”, “socio-cultural theory” and “situated learning” which were
described briefly at the start of this research report. Therefore according to Sjoberg &
Schreiner (2010), student’ attitudes views, values, learning styles and aptitudes all need to be
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taken into consideration in the teaching of science. “Teaching material and teaching practices
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that do not engage students in meaningful learning is not likely to give lasting positive results”
(Sjoberg & Schreiner, 2010, p. 29).

Osbourne & Dillon (2008) show that most science curricula are based on the assumption that
school science is the first step in the process to educate the future scientist. Many of the
research on Learning Styles seems to imply that working with students on their learning styles
and aptitude will give them a more positive attitude which will engage them with school
science and increase the probability that they will choose science careers in the future. The
argument which is being made in this research paper is that positive attitudes towards science
and the likelihood of choosing a science career is not dependent on a particular learning style or
aptitude but rather on the way in which science in taught in schools. Presenting science in a

fun and interesting, relevant context is more likely to hook students on to science rather than
any particular innate aptitude. Working with the interests, values and attitudes of students
within a relevant context will enable them to see the relevance of science as part of our
modern culture. In fact providing “good science teaching” for all, will give better positive
attitudes towards science than simply catering to particular learning styles and aptitudes.

Developing a Pedagogy for Science Teaching

of a positive attitude towards science is to have a pedagogy which stresses “good science
teaching”. The characteristics of good science teaching (adapted from Chetcuti, 2009) are as
follows:

Use An Inquiry Based Approach
Inquiry based lessons are based on the ideas that learning is a social endeavour and takes place
within a context. Inquiry learning not only contributes to better understanding of scientific
concepts and skills but, because science inquiry in school is carried out within a social context, it
also contributes to the children’s social and intellectual development. In an inquiry classroom,
students work collaboratively to brainstorm questions, design experiments for testing their
predictions, carry out investigations, and ask thoughtful questions about other students’
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conclusions. This mirrors the science that takes place in the real world (Ansberry & Morgan,
2005).

The National Research Council (2000) identifies five main characteristics of science inquiry:
1. Learners are engaged by scientifically oriented questions.
2. Learners give priority to evidence, which allows them to develop and evaluate
explanations that address scientifically oriented questions.
3. Learners formulate explanations from evidence to address scientifically oriented
questions.
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those reflecting scientific understanding.
5. Learners communicate and justify their proposed explanations.

Grech (2010) in a study in which she implements an Inquiry based teaching approach in a
Maltese physics classroom shows how the use of an inquiry based approach increased her
students positive attitude towards science and motivated them to learn science. An inquiry
based approach engaged the students in such a way that they became active and involved
learners. The students in this case study also began to see the relevance of learning physics and
that physics could be important in their daily lives.

Teachi ng and learning should cater to i ndividual needs
When developing their science lessons teachers should take into consideration the individual
needs and interests of their students. The science which we teach is common and universal,
but the context in which it is taught cannot be common and universal. It needs to be context
relevant and culture specific. Hildebrand (1996) argues that there is no such thing as value-free
gender, value-free science or value-free assessment. Our values and social context are implicit
in all the choices that we and our students make. This is why it is important to take into
consideration the experiences of students and their needs and to also provide multiple learning
and assessment strategies for them. The individual needs of students are also emphasised by

…a supportive learning environment which emphasises communication,
interpersonal negotiation, interaction amongst all participants, harassment
free discussions, active participation by students; second, real-life contexts; third,
school-based, informal assessment procedures, with relatively open-ended tasks
drawing on contexts which are familiar to both boys and girls; and fourth, attention to
the students’ self-awareness of the extent to which their education related decisions
and experiences are socially constructed…The pedagogy and assessment procedures
should take account of the diverse ways of knowing, viewing and describing the world
(p. 882).
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Parker and Rennie (2002) who state:
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Use a multisensory approach
Learning takes place in a participation framework as part of ongoing activity in a social context
(Lave and Wenger, 1991). Therefore to learn about science requires students to participate in
the practices of science in which professional scientists engage, what is known as culturally
authentic science learning (Murphy, Lunn and Jones, 2006). In order to cater for these
different learning styles as suggested by Bancroft (2002), we need to use multi-sensory
teaching strategies and multi-sensory assessment tools. This can be done through practical,
oral, drama, creative writing, and use of ICT. This will ensure that all the different talents and
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ways of learning, of students are taken into consideration.
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Use relevant contexts
Bancroft (2002) suggests the use of imaginative contexts which motivate and engage pupils as
they prepare for learning. The use of context as ‘an organiser for science content’ and a
‘problem situation’ is important for students to see the authentic relevance of what they are
learning in science (Murphy, Lunn and Jones, 2006). Research has shown that what is relevant
for girls might not be relevant for boys, and a study by Murphy and Whitelegg (2006) suggests
that girls are more likely than boys go want an emphasis of social application. However, I would
agree with Murphy, Lunn and Jones (2006) who argue that if the social situations are
challenging enough then boys’ interest in science learning is also enhanced.

Use role models and narratives of scientists
Murphy, Lunn and Jones (2006), suggest that authentic science learning needs to model the
real life practices of scientists. Brickhouse (2001) takes this idea a step further and argues that
a new vision for science education could reshape the character and nature of science and this
can only be done if students are presented with role models and narratives of scientists
including modern day scientists who have moved away from the traditional norms of practicing
science.

Use the principles of assessment for learning

questions chosen all influence the performance and achievement of students. "Assessment
tasks have social consequences… (which) manifest themselves in the form of differential
performance between different sub-groups" (Elwood & Murphy, 2002, p. 396). In my view like
Gipps (1994, p. 15), I would argue that “assessment does not stand outside teaching and
learning but stands in dynamic interaction with it”. The main focus is on “assessment for
learning (assessment whose purpose is to enable students, through effective feedback, to fully
understand their own learning and the goals they are aiming for)” rather than on “assessment
of learning (assessment for the purposes of grading and reporting with its own established
procedures)” (Elwood & Klenowski, 2002, p. 244). This form of formative assessment supports
and enhances learning and encourages achievement irrespective of differences among students
be it due to gender, race, culture, religion or ability.
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The way in which we assess students, the assessment tasks we choose, and the context of the
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Conclusion
In the classroom, the teacher has to be aware not only of the academic abilities and
achievements of students but also differences which can lead to them being marginalised and
left out of the science learning community. The classroom pedagogy of science need to “place
considerable importance on caring student teachers relationships and attend not only to the
intellectual needs of students but also to their emotional needs” (Lyons, 1990, p. 283).
As stated by Murphy (1991) “many children will have meanings, and contexts and experiences
in common but treating them as a homogeneous group is not appropriate in a constructivist
paradigm” (p. 213). We need to accept and respect diversity and in order to do this we need to

Student Learning Styles, Aptitude and Career Choice in Science |12/20/2010

know our students and “who they are and who they want to be” (Brickhouse, 2001, p. 286).
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