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Fostering creativity

Lift out and circulate

Every educator would agree that fostering creativity and innovation 
in students is a key aim in their curriculum. Developing creative 
students is essential for the future of education and for the progress 
of societies. Yet creativity is difficult to research and assess. With 
the push towards standardised testing and national curriculums in 
many countries, creativity in our classrooms risks being swamped by 
other, easier to pigeon-hole pursuits. Some academics even believe 
that schools can actively squash creativity; that students and teachers 
can be ‘educated out of’ creative thinking (Robinson, 2011, p. 49). 
Fortunately, creativity is a tangible skill or habit that can be taught 
and nurtured. 

This paper will explore several aspects of creativity: the neuroscience 
of creativity; possible gender differences; creativity and age; 
problems with the assessment of creativity; and how to foster 
creativity in students. It is an important subject, raised by many 
researchers and academics. The quote by de Bono is echoed by 
Hardiman (2010, p. 227); ‘the strength of a nation, the very backbone 
of success in a global economy, depends on a workforce capable of 
creativity and innovation’. 

Defining creativity
One of the Educational Goals for Young Australians, as specified 
in the Melbourne Declaration (MCEETYA, 2008, p. 8) is that ‘all 
young Australians become successful learners, confident and creative 
individuals, and informed citizens.’ It specifies that successful 
learners are ‘creative, innovative and resourceful’ (p. 8). These goals 
will be used in Australia’s national curriculum and similar statements 
about creativity can be found in most curriculum documents around 
the globe.

The American Psychological Association defines creativity as ‘the 
ability to produce or develop original work, theories, techniques, 
or thoughts. A creative individual typically displays originality, 
imagination and expressiveness’ (VandenBos, 2007, p. 242). 
Creative thinking is therefore: ‘the mental processes leading to a 
new invention, solution, or synthesis in any area’ (p. 242). Creativity 
can also be viewed as ‘a higher-level thinking ability that draws on a 
potentially complex set of cognitive processes’ (Jones, 2010, p. 159). 
Another crucial element to creativity is divergent thinking, which can 
be directly contrasted with convergent thinking. Convergent thinking 

usually leads to one correct answer but divergent thinking offers 
‘unusual, various and original ideas and solutions’ (Kousoulas & 
Mega, 2009, p. 210). Divergent thinkers ‘generate many solutions… 
a few of which will be original, unique, or novel; that is, creative’ 
(Hong & Milgram, 2010, p. 272).  

Creativity is rarely a flash of inspiration. ‘It requires an almost 
visceral desire to deal imaginatively with a perceived problematic 
situation, the willingness to tolerate possible failure as one searches 
for a solution, and a passionate, sometimes conscious, and at other 
times subconscious, involvement in the overall activity. In short, it is 
generally hard work’ (Dreyfus, 2009, p. 3). 

Beghetto and Kaufman (2010) edited an excellent book called 
Nurturing creativity in the classroom. They broadened the concept 
of creativity to education: ‘in order for an idea, a product, or a 
behaviour to be considered creative it must combine originality 
and appropriateness’ (p. 193). The act of creativity in the classroom 
is constrained by the particular task, and therefore a level of 
appropriateness is necessary. For example, a student may create a 
wonderful, lengthy poem but if the task asked for a haiku then their 
creation is not appropriate.

Sternberg (2010, p. 394) believes that creativity is a habit. Of course 
knowledge and intelligence play an important role in creativity but 
people are not necessarily creative just because they score highly 
on tests of intelligence. ‘Creativity is as much a habit in, and an 
attitude towards life, as it is a matter of ability’ (p. 412). This way of 
perceiving creativity is exciting for educators because habits can be 
encouraged and rewarded in schools.

The neuroscience of creativity
Creative thinking engages ‘complex neural networks’ (Hardiman, 
2010, p. 228) and neuroscientific research on creativity has produced 
a range of results. A study of brain images (MRI) during divergent 
thinking tasks found that the size of the corpus callosum was 
important (Moore et al., 2009). The corpus callosum is the structure 
that connects the two hemispheres of the brain and through which 
neural information passes. ‘It was demonstrated that smaller corpus 
callosum size in ratio to total white matter volume is associated with 
higher divergent thinking scores’ (Moore et al., 2009, p.271). While 
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There is no doubt that creativity is the most important human resource of all. Without creativity, there 
would be no progress, and we would be forever repeating the same patterns — Edward de Bono



 

this result may seem anomalous – surely a larger corpus callosum 
with increased connectivity would enhance creative thinking – the 
authors surmised that a decreased corpus callosum size ‘may reflect 
more selective developmental [neural] pruning, thereby facilitating 
efficient functional connectivity’ (p. 267). In other words, the 
more efficient the corpus callosum, the better divergent thinking, 
irrespective of the size of this brain structure.

Another study by Haier and Jung (2008, p. 176) discovered that ‘the 
importance of posterior brain regions, as well as more diffuse frontal 
activation’ is evident during the performance of creativity tasks. 
Knowledge and skills stored within the posterior part of the brain 
are ‘necessary for the creative process to occur but not sufficient to 
ensure its manifestation’ (p. 175).

In a different type of study, using EEG recordings taken during 
the performance of an image-based creative task, Volf, Tarasova 
and Razumnikova (2010, p. 798) found that ‘the process of figural 
creative thought is characterised by differences in the functional 
organisation of the hemispheric cortex in subjects with high and 
low levels of creativity’. This study also found interesting gender 
differences, with similar EEG patterns for ‘low-creative men’ and 
‘high-creative women’, and a different set of patterns for ‘high-
creative women’ and ‘low-creative men’ (p. 798). This led the 
researchers to conclude that ‘there is a possibility that men and 
women use different cognitive strategies to achieve identical results 
from creative activity’ (p. 793).

What these differing pieces of research demonstrate about divergent 
and creative thinking, is that there is much left to explore in the 
brain when it comes to creativity. ‘No single part of our brain 
is responsible for creativity. Some regions linked to producing 
divergent associations, of the type needed for creativity, appear 
usually located in the right hemisphere. However, creativity is a 
complex thought process that calls on many different brain regions’ 
(Jones, 2010, p. 159).

 Across studies there is no clear consensus as to which ‘brain regions 
are more central to the creative process and whether more or less 
activation induces creativity, although the results beg for further 
research that might be subsequently translated into the classroom’ 
(Haier & Jung, 2008, p. 177).

Gender differences
While Volf et al. (2010) found some neurological gender differences 
for a creative task, there are scientific doubts about the accuracy of 
any true gender differences in creativity. Baer and Kaufman (2008, 
p. 78) reviewed research in this area and concluded that while there 
are ‘research results pointing in various and often contradictory 
directions, the evidence does not clearly support gender differences 
in creativity based on test results; however, to the extent that a case 
for such gender differences can be made, the available evidence 
suggests that women and girls tend to score higher on creativity tests 
than men and boys’.

When Kousoulas and Mega (2009, p.220) studied Greek primary 
school students’ performance on divergent thinking tasks, they 
found that the girls were more able ‘to produce more fluent and 
flexible ideas’ yet on other divergent measures there were no gender 
differences.

The problem with describing any gender differences in creativity 
is that tests of creativity are varied and diverse. One researcher 
may explore creative role play, another study examines tests of 
divergent thinking, and yet another looks at verbal creativity in story 
expression. Each of these may or may not find a gender bias in the 
results but the overall picture is still unclear.

Age development of creativity
Interesting patterns emerge when researchers explore patterns of 
creative expression in subjects of different ages. Mullineaux and 
Dilalla (2009) examined creativity in children aged 5, and again 
when the same children were aged between 10 and 15 years. Role-
play behaviour was assessed in the early period and then two creative 
thinking tasks were used during the adolescent phase. It was found 
that early pretend play predicted creativity in adolescence (p. 41). 
‘Significant sex differences were indicated for instances of realistic 
role-play at age 5 and for the picture production task in early 
adolescence, with girls scoring higher for both measures’ (p. 54).

It seems that the general pattern of creative ability increases 
throughout the first part of life, but ‘is marked with periods of spurts 
and lags’ (Mullineaux & Dilalla, 2009, p. 43). Hong and Milgram 
(2010, p. 283) established that older children generated ‘more 
divergent solutions’ than younger children. They concluded that 
‘specific creative thinking ability changes through learning, and that 
life experience in a specific domain may have an impact on creative 
thinking in that domain’ (p. 284).

In a study of 2476 Grade 4 to 9 Chinese school children, creativity 
was tested and compared to age (Lau & Cheung, 2010). ‘Among 
primary students, creativity scores rose from Grade 4 to 5 and then 
dropped from 5 to 6; and among secondary students, creativity scores 
rose from Grade 7 to 9. A drop from Grade 6 to 7 was also observed’ 
(p. 329). Although creativity generally increases with age, there 
may be an element of conformity which hinders the expression of 
creativity at adolescence. Older children may also ‘be loaded with 
more negative or positive social experiences that may distract them 
from being creative’ (p. 330). Sternberg (2010, p. 412) concurs that 
‘creativity is often obvious in young students, but it may be harder 
to find in older students and adults because their creative potential 
has been suppressed by a society that encourages intellectual 
conformity’. 

Lau and Cheung (2010) also found gender differences among the age 
variation patterns in creativity. ‘In Grade 4 to 6, boys scored higher 
than girls marginally on most creativity indexes. In Grade 7 and 8, 
girls excelled significantly compared with boys on figural fluency, 
flexibility, uniqueness, and unusualness. In Grade 8, girls also scored 
higher on verbal flexibility. The gender differences were narrowed 
down again marginally in Grade 9’ (p. 329). No explanation was 
provided for gender variations in scores. Overall, the creativity 
trend ‘across the primary and secondary school years is basically 
increasing. Such increasing patterns of creativity development in 
children and adolescents have been found also in other cultures and 
places’ (p. 334).

Assessing and fostering creativity
Given the difficulties with researching creativity, it is little wonder 
that the assessment of creativity induces tension for researchers 
and educators. ‘The problem for creative education is not the 
need for assessment but the nature of it (Robinson, 2011, p. 275). 
Some academics feel that the mere term ‘assessing creativity’ is an 
oxymoron because as soon as you box, mark, tick, cross and assess 
a creative action it is no longer an innovative or creative behaviour. 
In simple terms; ‘assessing student creativity is often easier said than 
done’ (Beghetto, 2010, p. 453). Despite these problems, there are 
a range of options regarding the assessment of creativity in school 
students. 

Sternberg (2010, p. 395) sees problems for creativity with the rise 
of conventional, standardised tests which ‘encourage a certain type 
of thinking’, where there is only one correct answer. ‘To create a 



 

multiple-choice or short-answer test, you need a right answer and 
many wrong answers’ (p. 395). This kind of assessment stifles 
creativity and divergent thinking. Among other suggestions, 
Sternberg recommends simply changing some assessment questions 
and structures to allow for creative student responses. There are six 
stems that can be used (with examples provided):

1. Create an alternative ending to a short story…
2. Invent a dialogue between…
3. Discover the fundamental physics principle…
4. Imagine if the government of China keeps evolving…
5. Suppose that you were to design…
6. Predict changes that are likely to occur… (Sternberg, 2010 p. 

402)

These stem questions are one simple way of providing opportunities 
for creative thinking in assessment tasks, and they can be used in any 
subject.

Robinson (2011) believes that assessing the creative process is 
fundamental. ‘The educational value of 
creative work lies as much in the process of 
conceptual development as in the creation 
of the final product. Assessment has to take 
this into account’ (p. 278). There may also be 
space in the curriculum for students to engage 
in creative and innovative activities simply 
for their own sake, without being assessed in 
any way. 

In order to foster ‘everyday’ creativity 
(Richards, 2010; Flora, 2009) and the habit 
of creativity (Sternberg, 2010) there are 
practical steps that educators can take with 
their students. Of course, creative teachers 
are plentiful and they work hard to develop 
this thinking in their students, after all ‘being 
a teacher is a creative profession’ (Robinson, 
2011, p. 267). Researchers firmly believe that 
creativity is not something that only a few special people possess; 
‘creativity can and should be taught’ (Hardiman, 2010, p. 231). 

Robinson (2011, p. 269) states that ‘teaching for creativity is 
about facilitating other people’s creative work’. This is done by: 
encouraging students to believe in their creative potential; identifying 
creative strengths in people and; fostering the skills of independent 
creative work’ (pp. 269-270). 

Two further ways to encourage creativity have been highlighted in 
several research papers:

Provide creative role-models
A study which asked tertiary students from various disciplines 
to generate a list of creative people in their field, found that both 
male and female participants selected ‘eminent Caucasian males’ 
(Charyton, Basham & Elliott, 2008, p. 221). Therefore, girls need to 
be taught about the creative and innovative women who already exist 
in the fields of their studies. For example, in Psychology the original 
developers of the Myers-Briggs Type Indicator, a questionnaire 
used by people all over the world to assess personality traits, were 
Katharine Cook Briggs and her daughter Isabel Briggs Myers. 
Including the biographies of creative role-models ‘in the curriculum 
can capture students’ imagination, raise important questions, and 
even dispel misconceptions about major creative contributions in 
particular fields and professions’ (Beghetto & Kaufman, 2010, p. 
202).

Teachers are everyday role models for their students. ‘The most 
powerful way for teachers to develop creativity in students is to role 
model creativity’ (Sternberg, 2010, p. 409). In a study of teacher 
characteristics which foster creativity, Hong, Hartzell and Greene 
(2009, p. 206) found that ‘these teacher characteristics: teachers’ 
sophistication in beliefs about the nature of knowledge; intrinsic 
motivation related to creative work; and learning goal orientation 
[were considered] … beneficial for increasing student creativity’. 
Beghetto (2010, p. 458) also described in his research that ‘positive 
teacher feedback was found to be the strongest unique predictor 
of middle and secondary students’ self-beliefs about their own 
creativity’.

Create imaginative environments and spaces
The zoned, bright play-spaces of kindergartens and pre-schools are 
aimed to foster creative play and imagination. Educators should 
be ‘willing to create nurturing environments that stress the value 
of imaginative thought… and nurture the child’s creative needs’ 

(Eckhoff & Urbach, 2008, p. 185). 

As well as physical spaces, the emotional 
and intellectual environment must be 
supportive of creative thought. Beghetto 
(2010, p. 456) summarises research 
that ‘has demonstrated that creativity 
generally flourishes under conditions that 
support intrinsic motivation (signified 
by enjoyment, interest, involvement, and 
focus on personally challenging tasks) 
and can suffer under conditions that stress 
extrinsic motivators (such as promising 
rewards or incentives for creative work), 
competitions, social comparisons, and 
expectations of judgements of others’. 
Richards’ (2010, p. 212) research has also 
shown that educators need to create a 
‘rich environment, safe and accepting of 

divergence, errors, novelty, surprise; making room for innovation’. 
Allowing students to make mistakes as they develop their creative 
thinking is a point that many researchers agree on.

If we think of creativity as a habit, then it can either be encouraged 
or discouraged. Sternberg (2010, p. 394) writes that ‘the main things 
that promote the habit are (1) opportunities to engage in it, (2) 
encouragement when people avail themselves of these opportunities, 
and (3) rewards when people respond to such encouragement and 
think and behave creatively. You need all three’. 

Conclusions and further research
Educators may read articles such as these and feel overwhelmed; here 
is another element that must be added to the curriculum. However, 
everyday creativity can be cultivated in schools with little effort, such 
as: allowing students the time and space to think boldly in divergent 
ways; including options and tasks with open-ended outcomes that are 
not necessarily assessed; providing creative role-models; and letting 
students voice alternative ideas that might sit outside of the normal 
curriculum and classroom confines. 

There are several avenues for further research. Clearly, the 
biological basis of creativity is still to be defined through ongoing 
neuroscientific studies. Beghetto (2010, p. 459) believes that 
‘additional work is needed to explore and clarify the connection 
between learning and creativity’. He also suggests (p. 459) that 
creativity researchers and educators:

“...girls need to be taught 
about the creative and 
innovative women who 

already exist in the fields  
of their studies.”



•	 Collaborate	to	share	findings	that	will	specifically	benefit	teachers	
in classrooms.

•	 Connect	creativity	research	to	teacher-preparation	and	teacher-
development.

•	 Assist	in	the	development,	testing	and	implementation	of	new	
pedagogical models that simultaneously support the development 
of creative potential and academic learning.

Finally, there is a need to explore what nurturing creativity means 
in our students who are digital natives, who use online media and 
social networking tools daily. ‘There is no doubt that the digital 
spaces and affordances in the lives of children and young people 
offer opportunities and challenges for education both in nurturing 
creativity and engaging creatively’ (Craft, 2008, p. 10). 

Further research and a renewed effort by schools to foster creativity 
in students is timely because ‘to educate children so they can 
contribute to society… requires creative thinking more in this era 
than ever before’ (Hong & Milgram, 2010, p. 286). 
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