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Abstract 
The article presents observational research conducted over four years which 
showed that creativity can be enhanced in all students using a variety of 
teaching methods and strategies. Strategies recommended promoting creativ-
ity including engaging students with activities that they enjoy and find intrin-
sically, encouraging students to verbally present and discuss their ideas with 
others, and providing opportunities for students to develop arguments based 
on evidence. Students should be encouraged to value empirical evidence and 
relevant knowledge and ideas, identify and address obstacles, learn about the 
lives and contributions of creative individuals throughout history, collaborate 
with others, take intellectual risks, and learn from mistakes in order to de-
velop cognitive skills and self-efficacy. The research outlined here demon-
strated that teaching critical analysis of art stimulated creativity in learners by 
facilitating emotional connections with the environment, encouraging a more 
holistic understanding of artworks and the creative processes behind them, 
and stimulating creative thinking skills and orientations that facilitated the 
development of intellectual potential. 
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1. Introduction 

This paper presents research conducted at the National Gallery of Victoria in 
Melbourne into methods that may facilitate students’ greater engagement, 
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learning, and creativity by exposing them to art installations, paintings, and 
modern and traditional art forms, and encouraging them to respond creatively 
to the stories behind the artworks. Vygotsky proposed that “creativity arises 
from any human activity that produces something new”. Within his constructiv-
ist theory, the analysis of art has the potential to facilitate the development of 
higher cognitive abilities and provides an opportunity for collaborative learning 
when undertaken in group contexts. Vygotsky (2016) further proposed that 
many advances gained through human creativity and productivity have relied on 
collective creativity, in which small individual contributions combine to produce 
a greater outcome than individuals could have produced alone. Creativity of this 
kind should be encouraged among contemporary engineering and science stu-
dents to support the problem-solving and critical thinking required to produce 
practical and theoretical solutions for complex modern problems. 

Research indicates that modern workplaces demand critical thinking and 
creativity from employees, and these qualities are associated with higher produc-
tivity for employers and better work-life balance for employees (Bodrova & 
Leong, 2007; Skills, 2011; Brody, 2000). Employees who can process large 
amounts of disparate information and apply critical thinking to problem-solve, 
including scientists and engineers, represent a competitive advantage for busi-
nesses. In addition, these abilities are likely to extend the lifespans of businesses 
and increase their organisational capacity to recruit and retain more high-
ly-skilled employees. Critically, creative thinking is teachable, and the work of 
learning to think creatively is carried forward to be applied by learners across 
their later work (Karpov, 2014). That is, the work of learning creativity leads to 
the development of learners’ creative abilities, which are then applied in the 
workplace (Vygostky, 2016). There is a consensus among scientists and scientist 
educators that scientific knowledge is the product of creative thinking (Marshall 
& Batten, 2003). Thus, the demand for greater creativity in education is due not 
only to its recognised pedagogical effectiveness but also to the demands of the 
global economy for flexibility and adaptation to deliver innovation and competi-
tiveness (Marshall & Batten, 2003; Stanley, 1991). However, empirical evidence 
has shown that there is a lack of appreciation of the importance of creative 
thinking among undergraduate engineering and science students (Wadaani, 
2015). This paper synthesizes recent research that demonstrates how teaching 
creativity can facilitate human development and self-actualisation for all stu-
dents (Wadaani, 2015; Sternberg, 1985). The main goal of this research was to 
investigate the contribution of teaching for creativity to students’ capabilities 
and intellectual potential (Wadaani, 2015; Lloyd, 2010; Cattell, 1963), and pro-
vide evidence to inform higher education teaching practices in science and en-
gineering. 

According to Sternberg and Kaufman (1998) and Sternberg and Lubart 
(1991), students’ potential abilities will not be developed if teaching and evalua-
tion systems undervalue creative, analytical, and practical abilities. Teaching 
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should include skills-based and informational content but should also include 
explicit instruction in strategies for the critical analysis and evaluation of re-
ceived knowledge. As such, teaching should encourage and nurture creativity in 
diverse forms and facilitate the overall development of students to realise their 
full cognitive capacities. Sternberg (1985, 2006) explained that “teaching for cre-
ative as well as analytical and practical thinking combined enables students to 
capitalise on their strengths and to correct or to compensate for their weaknesses 
in order to be successfully intelligent individuals” (Treffinger, 1988; Torrance, 
1995). 

Similarly, Vygotskian theorists propose that children’s development is a 
process that depends on adult mediation (Vygostky, 2016; Karpov, 2014). As 
such, children will not develop to their full cognitive potential if teachers do not 
effectively scaffold their learning of skills and knowledge. The development of 
new interests and motivations in response to adult prompts leads students to 
engage with novel activities. Furthermore, the development of students’ cogni-
tive abilities—from their earliest developmental milestones to more advanced 
mental processes such as those needed for creativity—is proposed to rely on the 
acquisition, mastery, and internalisation of psychological tools that are modelled 
by adults and more advanced peers, and whose learning is scaffolded by teach-
ers. According to Vygotskian theory (Karpov, 2014), the cultural experiences 
shared with students through mediation or teaching practice are their “cultural 
heredity”, and these experiences are not available outside of adult teachers. 
However, the teaching of science and engineering rarely includes teaching crea-
tivity in this way or teaching through creative arts. Therefore, this paper presents 
research conducted at the National Gallery of Victoria in Melbourne into me-
thods that may facilitate greater engagement, as well as enhance learning and 
creativity, by exposing students to art installations, paintings, and modern and 
traditional art forms, and encouraging them to respond creatively to the stories 
behind the artworks. 

2. Art and Creativity in Teaching 

To better understand the importance of creativity and creative arts for every in-
dividual, one must consider the significance art would acquire if this interpreta-
tion is correct. What is the relationship between aesthetic responses and other 
human behaviours? From a Vygotskian perspective, the function of art is to “in-
fect” us with the emotions experienced by others, including through the stories 
behind the art (Karpov, 2014). Tolstoy proposed that “the activity of art is based 
on the capacity of people to infect others with their own emotions and to be in-
fected by the emotion of others”. Thus, observing art can lead us to discover, 
through imagination, a broader range of human experiences and knowledge 
than we could otherwise experience as individuals. 

What connects teaching creative arts and teaching for creativity? They both 
provide learners with an emotional education. Following Tolstoy, teaching crea-
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tivity involves not only imparting specific content knowledge and rational analy-
sis, but also involves scaffolding students’ emotional and creative responses 
(Vygostky, 2016). Karpov (2014) suggested that creativity is at the heart of effec-
tive teaching itself and is vital to teaching in every subject area. They also pro-
posed that learners need rich experiences to develop their creative skills and 
must be supported to use innovative approaches to enable this process of devel-
opment. Therefore, teachers need to continuously reflect and incorporate learn-
ings from their work into their teaching, as well as use the experiences of other 
teachers to develop fresh approaches to education that will inspire learners. 
Teachers need to move from flexibility in applying conventional methods to ge-
nuine creativity. This requires teachers to move out of their comfort zone of re-
ceived knowledge into unknown territory to try new strategies and approaches 
(Davis, 2004; Lloyd, 2010). 

There is a vast pedagogical literature on creativity that is relevant for univer-
sity lecturers to apply in their teaching practice across subject areas (Woods, 
1993, 1995). The role of creativity in teaching problem-solving strategies across a 
range of higher education contexts has been studied by several scholars, building 
on the work of (Marshall & Batten, 2003). For example, Woods (1990, 1993) ar-
gued that creativity is associated with the generation of unexpected responses 
through novel connections and associations between existing pieces of informa-
tion and knowledge. This work is relevant for teaching science and engineering 
students to become effective problem-solvers in the modern workplace. 

2.1. Teaching for Creativity Science and Engineering Students 

Creativity has been described as a multifaceted phenomenon that can be devel-
oped for all students in different areas (Wadaani, 2015: p. 6). Davis (2004) stated 
that “creativity can be expressed in a nearly infinite number of ways in human 
behaviour and has its origins in several components of individual and social ex-
perience”. Rozesahegyi (2019) and Denscombe (2017) argued that creativity is 
an important component of problem-solving, healthy social and emotional 
well-being, and scholastic and workplace success. Therefore, teachers should not 
only teach creatively, but also teach for creativity, thereby motivating students to 
think effectively and become creative learners who can make informed and con-
sidered decisions and choices in novel situations (Sternberg, 2006; Lloyd, 2010; 
Wadaani, 2015; Brinkman, 2010). As stated by Tanggaard (2013), “societies that 
do not make every effort to assure that the potential talents of young people are 
utilised are losing their most valuable natural resource; human capital” 
(Wadaani, 2015). Thus, teaching creativity is relevant across all subject areas, all 
disciplines, and for all students. 

Research has also indicated that digital businesses in particular demand crea-
tive individuals who can solve their clients’ problems and provide increased val-
ue for employers (Carroll, 1993; Brinkman, 2010). In business contexts, value is 
added by workers who can solve problems efficiently and demonstrate imme-
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diate commercial benefits for clients and employers through these solutions 
(Carroll, 1993). However, there is empirical evidence that many engineering and 
science students do not appreciate the relevance of creative thinking to their dis-
ciplines. Furthermore, teaching in science and engineering subjects can be dry 
and provide limited encouragement for students to analyse and apply content 
knowledge creatively. 

Sternberg et al. (1997) argued that creativity is not a learning objective to be 
achieved and measured, but an approach to thinking that all individuals should 
continue developing to the highest level possible. Teaching for creativity is not a 
teaching method, but a teaching philosophy designed to facilitate the continued 
development of students (Wadaani, 2015). Through this approach to teaching, 
multiple teaching strategies and methods can be modified or generated to lead 
students to develop their creativity in different contexts and at different levels. 
She and other scholars contend that teachers should teach for creativity as a 
complex capacity that can change and develop with infinite potential (Wadaani, 
2015; Jeffrey & Craft, 2004). Most teaching methods can be adapted to develop 
student creativity and provide positive experiences for students within a philo-
sophical framework of teaching for creativity. 

When teachers understand their roles in constructivist terms as a facilitator of 
optimal human development and conceptualise creativity as “the hub of real 
achievement,” they can continue to learn to teach for creativity by engaging in 
professional development (Wadaani, 2015). Teachers can practice novel teaching 
styles that complement the teaching methods they already use to create an envi-
ronment that facilitates creativity. Teachers may also use teaching techniques 
designed to enhance creativity in general, or to foster and scaffold the develop-
ment of certain aspects of creativity, such as collective creativity (Falk & Szech, 
2013; Wadaani, 2015). Here, teachers might benefit from taking risks and trying 
new strategies to evaluate what works. 

2.2. Critical Thinking and Problem-Solving Skills 

Critical thinking has been described as the ability to engage in reflective and in-
dependent thinking (Skills, 2011), and has been the subject of debate and theo-
rising from the time of Plato and Socrates into the contemporary era. For exam-
ple, critical thinking is often discussed in relation to students’ ability to evaluate 
information found online (Karpov, 2014; Beghetto & Kaufman, 2007). Critical 
thinking requires students to use their ability to reason. Karpov (2014) defined 
critical thinking as the intellectually-disciplined process of actively and skilfully 
conceptualising, applying, analysing, synthesising, and evaluating information 
gathered from, or generated by, observation, experience, reflection, reasoning, or 
communication, grounded in reality. Thus, critical thinking requires students to 
become active learners rather than passive recipients of information. In practice, 
this entails actively engaging with class conversations, being motivated to con-
tribute and ask questions, and pursuing additional learning outside of classes. 
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Critical thinkers rigorously question ideas and assumptions rather than accept-
ing them at face value. They seek to evaluate whether ideas, arguments and 
findings are biased or incomplete, and are open to challenges to accepted think-
ing. Critical thinkers will identify, analyse and solve problems systematically ra-
ther than by intuition or instinct, or by deferring to authority. Students who 
master critical thinking will be equipped to solve emerging business problems 
once they are employed. 

3. Observation in Education Research 

As a method for education research, observation offers a way to analyse human 
behaviour and thinking in real-world contexts. Gathering useful observational 
data over time requires considerable methodological and ethical deliberation. 
For educators, carefully planned and rigorous observational protocols are rec-
ommended to usefully inform their professional practice. According to Rozesa-
hegyi (2019) and Cohen et al. (2018), analysing classroom observations is inva-
luable for comprehending and evaluating learners' knowledge, skills, curiosity, 
and cognitive development. In addition, the observation of teaching practition-
ers by other practitioners as a part of training and mentoring is invaluable for 
improving teachers’ professional practice. 

When education researchers conduct an observational research study, the ob-
servations must be planned and follow specific protocols, and will be qualita-
tively and quantitatively different to everyday observing and perceiving in social 
contexts (Rozesahegyi, 2019). Cohen et al. (2018) and Rozesahegyi (2019) 
pointed out that observational research involves “more than just looking, and 
requires systematic observation of the number and type of relevant events, beha-
viours, setting, artefacts, and routines”. Observational research requires training 
and practice. 

In education research, observation may include the physical environment and 
organisational context, classroom organisation, individual or group activities, 
allocation of teaching assistances in lesson time, the nature of interactions be-
tween participants, and the complexity of problems students are asked to resolve. 
Observations may also be made of pedagogical characteristics of the research set-
ting, such as the teaching strategies and resources adopted (Rozesahegyi, 2019). 
Observational research was conducted with child learners in primary schools 
from 1990 that initially focused on the creativity of the teacher and the nature of 
creative teaching (Weisberg, 1999). More recent research has focused on the ef-
fects of creative teaching on learners to evaluate its effectiveness by comparing 
the creativity they bring to the learning context with the creativity they were en-
couraged to develop through creative teaching activities (Sternberg, 2004; Stern-
berg et al., 2008; Weisberg, 1999; Woods, 1990, 1993, 1995). This paper takes its 
approach from these long-term ethnographic studies carried out in creative 
classes to investigate the relationship between teaching art and creativity, and 
teaching for creativity in education. 
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In this research project, the research questions were “how does positive emo-
tional engagement of students influence the quality of learning?” and “does this 
pedagogical approach facilitate creativity in students with limited experience of 
art galleries?”. Once an observational approach was chosen as an appropriate 
method of gathering data, research planning addressed practical issues including 
decisions about the role of the observer, how the processes of observation might 
influence the behaviour of those being observed, how the observation data will 
be recorded, analysed and interpreted, and whether the observation method is 
ethical and morally sound. A further question was included for determining the 
specific focus of observations. 

Structured or “systematic” observational methods were used in this research 
(Rozesahegyi, 2019). Observational data were recorded in defined categories that 
were designed to capture relevant behaviours, events, and activities. The re-
searcher aimed to log the number and types of behaviours, events, and activities 
that allowed comparisons to be made between participants, as well as frequen-
cies, patterns, and trends to be noted and evaluated (Rozesahegyi, 2019; Cohen, 
Manion, & Morrison, 2018). Observations included the gallery setting, student 
behaviour, and students’ verbal responses to the artworks. 

Involvement of Students in Education Enquiry 

Involvement of students in education enquiry has been advocated for many 
years. Rozesahegyi (2019) suggested that significant knowledge gains result when 
children’s active participation in the research process is deliberately solicited and 
when their perspectives, views, and feelings are accepted as genuine, valid evi-
dence. Rozesahegyi (2019) and Treffinger et al. (2012) both have argued that 
students have valuable perspectives to share about many issues, and that stu-
dents’ participation can make essential contributions to longer-lasting, longitu-
dinal research. It would be beneficial to evaluate how the age, experience, and/or 
culture of students may bring greater variation. 

Students were involved in this research in three ways. Over 200 students com-
pleted a four-page questionnaire which asked about their attitudes towards dif-
ficult versus easy academic tasks, and how creativity could help them to solve 
problems. In addition, students took part in small-group interviews, and indi-
vidual questions were asked to all students in the gallery across various installa-
tions to gain better understanding their interpretation of the art form, such as 
“What feelings does this stimulate?”. It has been observed that the less expe-
rienced a student was with art, the more creative and innovative ideas they gen-
erated. 

Features of the students’ relationship to the investigation became particularly 
clear in the interviews. These interviews did not follow a consistent, formal, 
question-and-answer structure but were organized more around themes, ex-
ploring experiences and beliefs in a discussion style. For the most part, the par-
ticipating students were self-assured enough to take control over the interview 
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agenda, expressing opinions, spontaneously recollecting memorable occur-
rences, and even setting out new directions for dialogue. Although nothing in-
appropriate was said, the fact that the students were away from the lecturers may 
also have helped to promote active and honest discussion. 

The fact that the discussions were carried out in groups of three, four or five 
students, not individually, seemed to add to the value of the methodology. Fel-
low students, more than lecturers, stimulated judgments and reflections in each 
other. 

4. Research Methodology 

This observational study investigated teaching for creativity in lecture tours 
conducted with Masters students from RMIT University, College of Science, 
Health and Engineering, at the National Gallery of Victoria (NGV) in Mel-
bourne over four years from 2018 to 2021. The program aimed to increase the 
engagement of international students. Participating students were ages 23 - 53 
years, and approximately 30% female and 70% male. Students in this program 
included international students from China, India, Indonesia, Malesia, Norway, 
Turkey, Saudi Arabia, and Middle Eastern countries. Lecture tours were de-
signed in collaboration with an NGV Curator. 

Observational data were collected by the author, who delivered the program 
with NGV curators. Observational data collection focused on student behaviour 
and students’ responses to questions during lecture-tour activities that were de-
signed to engage students with the chosen artworks and their backstories. Ob-
servational data were collected of learners’ unprompted expression of ideas and 
their participation in group activities. Students’ emotional engagement with gal-
lery installations was also noted. Individual students and student groups were 
asked to produce creative descriptions of unfamiliar artworks and to imagine the 
story behind the artwork’s creation. A main objective of the lecture tours was to 
empower learners to take ownership of their learning and provide educational 
activities in a setting that would stimulate emotional expression, individual con-
nection to the artwork, creative evaluation of the artwork, critical thinking, and 
imaginative thought. 

Ethics of Observation 

This brings us to a reflection on ethics. Ethics can involve the basic idea that 
“research should avoid causing harm, distress, anxiety, pain any other negative 
feeling to participants,” or even that researchers should aspire “to conduct re-
search that benefits participants in positive ways”. Indeed, the unusualness, the 
specialness, perhaps the “group”-ness of the task, especially the interviews, 
seemed to be a stimulus and reward enough for the students in this research. 
The lending of self-esteem, as well as the educational benefits which might ulti-
mately result from the study and their participation in it, was well-balanced with 
the advantages of their involvement to the researcher himself. The building of 
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‘rapport’ is often put forward as best practice in any kind of research in which 
others are involved, most credibly perhaps by Baker (2006) in relation to so-
cial-work and police investigations. 

Observation in the gallery raised its own ethical issues, particularly in relation 
to the researcher’s relationship to the context being observed. Baker (2006) re-
minder is that the researcher should not challenge the accepted customs and 
value systems of the context of ‘social ecology’, not just for ethical reasons, but 
also so that data will reflect the real nature of the observed setting. Instead, the 
researcher should try to merge with these systems. Patton (2015) has similarly 
advised that the researcher not disturb the relationship between students and 
lecturers. 

5. Results 

Fifty percent of participating students had never previously been in an art gal-
lery, 40% reported limited exposure to art history, and less than 10% of partici-
pating students had occasionally visited the gallery. Observation of students’ 
ability to express their creative ideas in response to art installations in the NGV 
indicated that students engaged positively with the artworks, and their stories 
and were highly engaged when asked to express creative responses to complex 
questions posed by the lecturer and curator. For example, students engaged in 
animated discussion about their emotional responses to specific artworks. Many 
students offered multiple responses to the questions asked by the lecturer and 
tried to approach problems from different perspectives than those the lecturer 
had presented or considered. 

All participating students demonstrated an ability to generate innovative res-
ponses, take ownership of the inquiry-based activities, offer varied solutions to 
questions posed by the lecturer and curator, and think outside the norm. Stu-
dents also demonstrated an ability to generate and evaluate ideas quickly during 
the limited time available. In these activities, students demonstrated the devel-
opment of a more holistic understanding of the artworks, and the creative 
processes behind them, through true creative thought. Consistent with Vy-
gotsky’s constructivist theory, collective creativity was also observed in group ac-
tivities when individuals pooled and discussed their creative responses to devel-
op more advanced ideas and understandings. These findings are consistent with 
observations from the long-term ethnographic studies of child learners in crea-
tive classes discussed above. 

In the NGV lecture-tour classes, students showed appreciation for the creative 
environment. This was demonstrated through their expressions of positive emo-
tion, and through their enthusiasm in discovery and experimentation when per-
ceiving and critically analysing the artwork, technology, and design. The NGV 
installations provided a focus for intensive problem-solving activity and critical 
thought. Students worked through frustrations experienced in the challenging 
process of developing novel and creative solutions to questions. They also ex-
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pressed satisfaction in producing solutions and making conclusions based on 
critical analysis. Discussing the artworks with student peers provided an oppor-
tunity for students to express emotional responses and share those of their peers, 
facilitating collective creativity. 

In addition, students were personally engaged with the artworks beyond the 
minimal requirements of lecture-tour participation. According to Patton (2015), 
ensuring the relevance of the pedagogy to learners will encourage their owner-
ship of their engagement with learning, as the learning will be directly related to 
their intrinsic interests. The lecturers scaffolded students’ learning by suggesting 
interpretive strategies for analysing art that effectively engaged the students. 
Students then acted creatively to apply these strategies appropriately. The op-
timal pedagogical relevance of the NGV lecture tours to learners was evident in 
the way learners took ownership of their experiences in the NGV. 

These findings support the idea that lecturers should aim to creatively develop 
materials and approaches that encourage students’ interests and motivate their 
learning. Jeffrey and Craft (2004) suggested that teachers need to make teaching 
and learning relevant and encourage ownership of learning by passing back con-
trol of the learning activities to the learner (Amabile, 1982, 1996a, 2001; Baer, 
2010; Batey & Furnham, 2006; Jeffrey & Craft, 2004), and encourage innovation 
and critical thinking through emotional connections to the content. In the lec-
ture-tour, this was achieved through providing the opportunity for students to 
engage with artworks and their stories, to explore their preferences between the 
artworks on display, and to pursue critical thinking based on their perceptions of 
the artworks. Having control over learning provides learners with the opportu-
nity to solve problems independently using their preferred strategies, and to in-
novate and express personal and developing ideas and feelings spontaneously in 
a supportive, collective context (Torrance, 1962, 1993, 1995; Treffinger, 1988, 
1991). 

One of the major characteristics of creativity is considering novel possibilities 
and exchanging ideas with others. Therefore, teaching for creativity should en-
courage learners to take control to facilitate innovation. In this research, learners 
were stimulated to think creatively by providing opportunities for emotional 
connection to artwork in an environment that supported expressions of indi-
vidual and collective creative thinking in response to the subject material. Lec-
turers were available to listen and reinforce learners’ creativity and created a 
supportive environment for learners to think creatively, solve problems, analyse 
and question the art form, and communicate about the art and its stories with 
other learners. Importantly, learners were encouraged to discuss ideas and sti-
mulate creativity in others. Students were prompted to evaluate their creative 
ideas in discussion with others and develop further ideas collectively. These ac-
tivities included teachers and students as co-participants, supporting research by 
Amabilie (1996a, 1996b, 1983) which suggested that being encouraged to pose 
questions, [and] identify problems and issues together, with the opportunity to 
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debate and discuss their “thinking”, [takes] the learner into the heart of both the 
teaching and learning process as a co-participant (Cohen, Manion, & Morrison, 
2018). In this way, the lecture tours effectively encouraged students to take own-
ership of their learning and to practice creative thinking skills collectively. 

6. Conclusion 

The observations reported in this research highlight that, regardless of age, cul-
tural background, or gender, all students engaged emotionally with the artworks 
and their stories. The positive impact of teaching for creativity was demonstrat-
ed through learners expressing pleasure in experiencing the spark of creativity, 
exploring creativity by evaluating their own and others’ ideas, and collectively 
developing new responses. The research outlined here shows that creative 
teaching of the arts stimulates creativity in learners by facilitating emotional 
connections with the artworks and the stories of their creation that engage 
learners. Importantly, these activities also stimulated intrinsically motivated en-
gagement in activities that provided students with opportunities to develop crea-
tive thinking skills that could then be applied in the future across a range of in-
dividual and collective problem-solving contexts. 
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