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Introduction 
 

In almost every profession, creativity is currently underlined as one of the key 

attributes for effective practice. Creativity, as it is most generally defined, involves the 

ability to solve problems and come up with new ideas that are surprising yet intelligible, 

and also valuable in some way (Boden, 2001). Creativity is evident in the capacity of an 

individual or team to perceive a problem in two habitually incompatible associative 

contexts making it possible to select, reshuffle, combine or synthesize already existing 

facts, ideas, faculties and skills in original ways to serve new social, economic and civic 

purposes (Koestler, 1964, cited in McWilliam, 2009).  

In teaching, creativity becomes especially important, as teachers are routinely 

involved in a series of tasks that require them to make complex decisions with the aim 

of getting the most out of all students and fostering in them lifelong learning habits.  

As Bransford and colleagues (2005) point out, teachers must perform like orchestra 

conductors: “invisible in … [teachers’] performances are the many kinds of knowledge, 

unseen plans, and backstage moves … that allow a teacher to purposefully move a 

group of students from one set of understandings to quite another over the space of 

many months” (Bransford et. al., 2005: 1).  

In current times, fostering student creativity seems to be an indisputable 

educational goal. The fact that curriculum documents worldwide make explicit 

reference to creative thinking as a worthwhile aim of education reflects the great 

importance we attach to creativity (Hadzigeorgiou et. al., 2012). Educational systems 

worldwide are being reformed to adapt to rapid societal changes, due to global 

economic restructuring and technology development. In Hodson´s (2003) words, 

“students need to be prepared for life in a world that we know very little, except that it 

will be characterized by substantial and rapid change, and is likely to be more complex 

and uncertain than today´s world” (cited in Kind and Kind, 2007: 46). 

Moreover, we join others to argue that the subject matter of science can 

particularly provide a learning context to foster student creativity. Science is an 

intrinsically creative endeavor: not only the invention of concepts and theories that align 

with empirical data require imagination, but also everyday scientific work, like problem 

finding and solving, hypothesis formation, and modelling, requires creative thinking 

(Hadzigeorgiou, 2005).  



CREATIVE PEDAGOGIES IN SCIENCE- ARGENTINE AND SCOTTISH TACHERS 

 

Importantly, a key goal of science education is to prepare future generations to 

envision new solutions to urgent global matters, such as environmental and public 

health issues, which require both subject matter knowledge but also a significant deal of 

creative capacities. In Montuori´s (2012) words, “From the state of the global economy 

to the environment, to the nature of leadership, immigration, the shift to a multipolar 

world, the persistence of global poverty, climate change, and international terrorism, it 

seems there is no end to the list of global and local problems. (…) Creativity and 

imagination will be essential to envisioning and developing alternatives to the systems, 

structures, and processes that are presently failing us” (p. 64). At present, a good science 

education, we argue, must nurture students´ creative skills perhaps more than ever 

before.  

However, although different studies have looked into the concept of teaching for 

creativity (see for instance Kind and Kind, 2007; Tangaard, 2011),  much less has been 

explored about how and why science teachers engage in creative pedagogies and the 

impact of creative teaching on developing student´s own creativity.   

UK´s National Advisory Committee on Creative and Cultural Education (1999) 

defines creative teaching in the following way: teachers using imaginative approaches 

to make learning more interesting, exciting and effective. Going deeper, they point out 

that creative teachers must recognize when encouragement is needed and pupils´ 

confidence threatened, must balance structured learning with opportunities for self-

direction and combine the management of groups with attention to individuals. They 

must judge the kinds of questions appropriate for different purposes and the kinds of 

solutions that are rightful to expect.  

In science education, creative pedagogies could help students get to the core of 

the scientific thinking involved in the understanding of the world and contribute to 

promote their interest in the subject matter.  This goal becomes especially relevant in 

the present global context, taking into account the low numbers of students who see 

science as relevant to their lives and chose to pursue science-related careers (Osborne, 

Simon & Collins, 2003; Polino, 2012).  

Moreover, current reform processes in science education around the globe 

encourage student-centered teaching approaches that integrate enquiry as a central key 

for learning and position students as knowledge producers in a community of learning 

(CFCE, 2004; NGSES, 2013). These kind of teaching practices require a great deal of 
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creativity, as teachers need to be ready to take up diverse (and often unexpected) student 

responses and guide them to achieve their learning goals.  

To this regard, we have constructed a tentative model that presents different 

approaches linking science and creativity. Based on the literature review and the initial 

findings of the investigation, we have identified three different ways in which creativity 

relates to science and science education. In the first place, we found creativity as a 

vehicle to teach scientific facts and knowledge, that is, the “what” of science. Thus, 

these initiatives are usually associated with the elaboration of products, both by students 

and by teachers. Secondly, in line with the definition of science as being intrinsically 

creative (as described above), we found pedagogies that integrate creativity related to 

the “how” of science in the learning process. These usually include emulating scientific 

skills and practices (experimentation, hypothesizing, etc.) within the context of  inquiry-

based pedagogies. Finally, close to what Montouri (2012) proposes, we believe 

creativity can (and should) be linked to science to address complex socioscientific 

issues through the integration of interdisciplinary approaches and languages which 

demand higher order thinking skills. We have related this to the question on the purpose 

of science and science teaching in a bigger picture: the “what for?”  

Despite these levels imply increasing complexity and completeness in 

addressing scientific content, it must be noted that we do not intend to present them as a 

fixed hierarchy. On the contrary, these can be related and combined dynamically 

according to the teaching purposes and goals. 

Table 1 

A model to present different approaches linking Science and Creativity 

Scientific Issues (Action – 

What for?) 

Expanded – higher order 

thinking skills taking into 

account other knowledge, 

languages and 

perspectives. 

Exploring different ways of 

knowing. Participatory 

processes, consensus, 

dealing with conflict.  

Creative scenarios.  

Science Inquiry (Process – 

How?) 

Critical Inquiry skills. 

Narrow focus within 

science but “playful”, 

ownership and creativity. 

Developing skills for 

knowing (testing ideas, 

methods, evaluating) 

Creative processes. 

Science “Facts”/ “Transmission”/ Memory/ Acquisition and 
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Knowledge (Product – 

What?) 

Recall.  

Creativity as a vehicle. 

presentation of knowledge.  

Creative products. 

 

In this paper we present the research design and preliminary experiences of a 

collaborative work, currently in progress, between researchers from The University of 

Aberdeen, UK, and University of San Andres, Argentina. This project focuses and 

conducts an in depth exploration into creativity and its role in science education. It 

involves workshops, seminars, research and knowledge exchange. 

Here, we focused on deepening the understanding of what constitutes creative 

pedagogies in science by looking at the perspectives of thirteen science teachers, six 

from Scotland and six from Argentina, who consider creativity to be part of their 

everyday practice. We sought to understand better the contexts and factors that shape 

teachers´ ability to plan and enact creative teaching practices in their classrooms, with 

the purpose of developing and implementing culturally relevant workshops for teachers 

in each country to help them incorporate such approaches in their science lessons.  

 
Research questions 

 
● What do teachers identify as key features, opportunities and challenges 

associated with creativity in science education?  

● What are the similarities and differences between Argentine and Scottish science 

teachers regarding their views on creative teaching and their teaching contexts? 

 
 

Methodology 
 

We followed a qualitative methodology, since we were interested in 

understanding the meanings teachers gave to the notion of creativity and to their 

experiences with creative pedagogies.  

We conducted semi-structured 40 min interviews with 13 teachers, 7 from 

Argentina and 6 from Scotland on their views of science and creative teaching, as well 

as on their professional trajectories and school contexts.  For each teacher, we also 

examined samples of students´ work and teachers´ lesson plans. 

We selected teachers known to have been employing creative pedagogies, who 

have been part of arts-based or inquiry-based school programs conducted by our 



CREATIVE PEDAGOGIES IN SCIENCE- ARGENTINE AND SCOTTISH TACHERS 

 

Universities. Teaching contexts varied greatly in an attempt to enrich the analysis, as 

shown in Table 2. 

Table 2 

Teachers and teaching contexts  

Name Country Management 
type 

Education level 

Alison Argentina Private School Kindergarten 

Natalie Argentina Non-profit 
organization 

Secondary Level 

Audrey Argentina Private School Secondary Level 

Martha Argentina Public School Primary Level 

Carmen Argentina Private School Secondary Level 

Valerie Argentina Public School Secondary Level 

Felicia Argentina Private School Primary Level 

Hailey Scotland Public School Secondary Level 

Jackie Scotland Public School Secondary Level  

Janine Scotland Public School Secondary Level 

Linda Scotland Public School Secondary Level 

Lorraine Scotland Public School Secondary Level 

Macy Scotland Public School Secondary Level  

 

 
In analysing our data, we looked at several well-known factors that shape 

science teaching practice, such as teachers´ education, their views on themselves as 

professionals, perspectives on science and students, and their beliefs on the purposes of 

science education (Darling-Hammond & Bransford, 2005).., 2005).  

We also looked at the characteristics of their school context, including 

principal´s support and opportunities for collaboration with colleagues and professional 

development.   

Using these initial categories, we looked for common themes and differences 

among teachers from the two countries in an attempt to understand the ways both 

contexts play a role in enabling or limiting teacher creativity.  
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Findings 
 

Looking at the cases of Scottish and Argentine teachers we found key 

similarities in the ways they conceive the notion of creative pedagogy and the contexts 

that shape their ability to plan and implement creative ways of teaching, but also some 

interesting differences.  

In the following section, we analyse the teachers´ testimonies according to four 

main and recurrent aspects: a) the relationship between science and creativity; b) 

teachers´ motivation behind creative teaching; c) the role of the institutional contexts for 

shaping creative practices; and d) the incidence of curriculum and exams in teaching 

creatively.      

  

Defining creativity 
 

Before analysing the aspects that enhance or hinder the implementation of 

creative pedagogies, we believe it is essential to inquire on how teachers define 

creativity and creative practice. Despite the teachers interviewed were known to have 

been employing creative pedagogies, we found interesting differences in their own 

notions of creative teaching and how they saw themselves as creative practitioners. 

In line with how it is frequently defined in literature, all the teachers associated 

creative teaching with innovation and “doing things in a different way” than the norm. 

In this sense, they defined it as “being open minded” (Janine) and “thinking out of the 

box” (Linda). Most of them defined creative teaching as opposed to having students 

work with textbooks. For instance, Jackie expressed: “it just allows you to step away 

from a textbook at the core but achieving outcomes just in a different way”.  

In most cases, teachers appealed to concrete examples from their teaching 

practices to define creativity. When analysing their testimonies, we could distinguish 

three main categories to describe their views on creativity: a) as a more attractive way to 

present scientific content, b) involved in the way of communicating knowledge, 

including the construction of a product on behalf of the students, and c) as linked to the 

scientific way of knowledge generation. Going back to the model presented in the 

introduction, we can see these refer mainly to the first two levels, the what and the how 

of science.   

In the first case, many teachers referred to the need of stepping away from 

textbooks and traditional lectures to present scientific content in an attractive way to 
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catch the students´ attention and interest: “I think it´s just about finding ways of 

making...engaging with science that´s not boring to them, like making a game” (Janine). 

Many other teachers utilize posters and images as a way of engaging students. For 

example, Hailey expressed: “...looking at different ways to present information to the 

pupils, initially based on Gardner´s Multiple Intelligences, (...)  instead of giving them 

instructions on worksheets, we give them as assessed pictures” (Hailey).  

Secondly, many teachers associate creative pedagogies with making students 

produce something, often related to communicating what they have learned in the 

science class. The most typical example of this is having students build models or 

posters. One of the teachers emphasized that she promotes this kind of activities and 

displays the results “because I like to present the work, because I like to have the 

consolidation there to refer to” (Jackie). However, many teachers also pointed out that 

creativity relies in using such products to communicate scientific knowledge to others, 

having an audience (whether peers, younger students or the community in general). In 

this sense, Alison described how her kindergarten students had to design and build a 

board game on the responsible use of water for younger students to play with. She also 

described how they did an artistic intervention on the school´s gate to raise awareness 

on the importance of environmental care. Similarly, teachers from both Scotland and 

Argentina also mentioned the production of different awareness campaigns either 

through videos or leaflets.  

Finally, some teachers referred to creativity as teaching in ways related to the 

scientific way of approaching the world, by positioning students as knowledge 

generators through activities that foster scientific skills and enquiry practices. In this 

sense, most of the teachers coincide that teaching creatively involves skills that are not 

usually promoted in class, such as to hypothesise, to experiment, to explain and draw 

conclusions. For example, one of the teachers described an activity in which students 

had to grow vegetables in the orchard. She defined this activity as creative because 

students had to identify and solve different situations and incidentals that arose during 

the growing process by generating hypothesis, finding possible causes and testing 

alternatives. In this regard, she expressed that “what was creative was that they allowed 

error” (Alison) as a constituent part of the learning process. Therefore, this last 

conception of creativity is also kindred to enquiry-based pedagogy. This is clearly seen 

in an activity described by Natalie on magnets, which she described as follows. First, 

she shows students how a magnet attracts a nail and consequently acquires certain 
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properties. She then encourages the students to think out questions related to this 

phenomenon, design experiments, draw diagrams, compare results and formulate 

theories to explain it. In doing so, she points out that there is a constant dialogue 

between students and teachers and that knowledge is built by taking part in guided 

investigations. 

It must be noted that none of the teachers specifically defined creativity in 

science teaching as addressing socioscientific issues, that is, our third alternative in the 

tentative model proposed. As described above, some did mention the integration of 

other disciplines (mainly art) in science classes and Alison even made reference to 

boarding the theme of responsible use of water. However, as exposed, these are usually 

related to the learning product rather than the proposal and testing of innovative 

solutions. The only exception that comes closer to this conception of creative science 

teaching is one of the experiences described by Carmen. As part of a class called 

Environment and Society, she asked her students to explore with a scientific view the 

school and the community in search for risky situations that needed to be investigated. 

As a result, they focused on the garbage treatment and consequent pollution in a nearby 

stream, combining both scientific aspects and social impacts. In groups, they had to 

design an investigation, hypothesize, perform interviews, surveys and tests to gather 

data and draw conclusions. Thus, despite the fact that the teacher didn´t explicitly 

express it as such, we can suggest that this is an example that synthesizes clearly the 

main conditions for the “what for?” of science: boarding a real problematic situation 

with an interdisciplinary approach that involves higher order thinking skills. In all, we 

have identified different definitions of creative pedagogy and practices. However, it is 

important to point out that teachers often combine more than one of these views when 

planning their lessons. We found a continuum between the conception of creativity as a 

vehicle to deliver scientific knowledge in more attractive ways and understanding 

creative teaching as providing opportunities for students to engage in scientific 

explorations. As noted before, this shows and emphasizes the dynamic, non-

hierarchical, non-linear way in which the levels in the model previously presented 

relate. Whatever the case, teachers coincide that creative pedagogies involve a more 

active role of students and a closer connection with real life, as well as the opportunity 

to engage in some kind of games and play throughout all the education levels.   
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Science and creative teaching 
 

As science teacher educators, we were particularly interested in inquiring 

whether teachers believed that there was something inherently creative in science that 

would lead itself to develop creative teaching practices. As we discussed in the 

preceding section, some teachers associate creativity with the incorporation of artistic, 

linguistic and other approaches to make science more appealing to pupils. In other 

words, some teachers considered that creativity has to be incorporated to “sugar coat” 

scientific content which, otherwise, is not engaging enough for students. As one teacher 

explained: “the challenge in Science is finding a more creative approach, precisely 

because everything is totally determined and specified, and the scientific method is 

pretty repetitive. I think it´s all about finding a creative approach to science to make it 

attractive for children” (Alison). 

However, as described above, there were also teachers who identified the nature 

of science to be intrinsically creative; they argued that the production of scientific 

knowledge is a creative process and thus fosters the implementation of kindred 

pedagogies. Particularly, because they believe that engaging in scientific explorations of 

the world (which some of them described as “the scientific method”, involving 

hypothesizing, experimenting, formulating and answering questions), is a creative 

endeavour. For Macy, for example, science is creative because “it´s trying to solve 

problems”. Natalie coincided, defining that science is all about asking questions and 

finding the way to answer them.  “And that is creative”, she stated; “One has to be 

creative to solve these questions and find different alternatives and this dynamic, 

furthermore, can be easily replicated in class.” Moreover, as we mentioned above, some 

teachers pointed out that science is creative because it involves working with and from 

errors.  

Therefore, we found two different ways of understanding science as a context 

that promotes the development of creative teaching. These two ways are profoundly 

related to the ways teachers conceive the nature of science. On the one hand, some 

teachers find scientific content difficult or arid for children, and therefore   attempt 

innovative ways to present it to their pupils. Others, as described, believe scientific 

thinking is creative on itself. The following quote synthesises both notions in a teacher 

whose views transformed from one view to another: “...initially I struggled a wee bit 

with always thinking I needed to be able to allow people to produce something of a 
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creative nature, i.e. being artistic in that sort of way, and I think as my teaching has 

progressed it´s been more about being able to understand that creativity´s about how 

people think and then about how we can convey that in whichever way is suitable or 

appropriate to them, and that´s where I would say that creativity and science link really 

well” (Linda). 

  
 
Creative teachers as professionals: a matter of identity 

         What drives teachers to teach science creatively? We found that our teachers 

referred to their creativity as something inherent to their personal and professional 

identities, including in the latter their stance on the fundamental importance to reach all 

pupils.  

Firstly, most teachers connected their creativity to their own personalities, which 

they defined as creative, permeable, curious, innovative, restless and fearless as well as 

being “hands-on” kinds of people. 

         However, it is interesting to point out that, to our teachers, being creative had 

more to do with a particular mindset than with actual personal abilities. According to 

the teachers´ testimonies, creativity it´s not about the result obtained but about the aim 

to do something innovative in the classroom. As Linda noted during the interview: 

“…somebody doesn´t need to be the best at drawing or the best at producing something 

as long as they can think for themselves and can come up with ideas and they´re happy 

to discuss and participate in those kinds of discussions …I am not naturally creative, I 

wouldn´t say, but I think I have a very open mind”.  

In this sense, teachers also pointed out that they were flexible and eager to take 

risks; they argued that in order to teach creatively, one must “not be frightened that the 

lesson maybe takes of tangent or goes off in a different direction” (Linda). 

This last point is crucial, because risk-taking may be an essential feature that 

differentiates creative practitioners from others. As Hailey stated: “I´m not scared of 

making a papier-mâché model. Whereas there is a number of people in my faculty don´t 

go near it because they think it´s one, a waste of time, and, two, just too much chaos.”  

In many of the testimonies, teachers manifested that creative pedagogy was a 

constituent part of their professional identity. They saw creativity as an individual 

attribute that was not too-common in their school scenarios. Some of them described 

how they stood out in their educative institutions as going “against the grain”. They felt 
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recognized by their colleagues as creative practitioners, but also faced some prejudices. 

Some even expressed a feeling of solitude (“being in a vacuum” as Hailey stated) as 

they did not considered it easy to find spaces for innovation with their colleagues. 

Moreover, Janine expressed feeling very frustrated “because I feel that, you know, these 

kids are getting quite a good deal from me, but then they go to another subject or they 

get another teacher and it´s like they´re back to, you know, well, it´s a copy off the 

board”.  

However, this was not always the case for all teachers. Others referred to the 

collective process of curriculum design as a key component of their creative practice 

and underlined how enriching sharing ideas and planning sessions were to develop 

creative activities. As Audrey described: “Exchanging ideas and experiences with other 

teachers, being able to recreate them, is the most important thing for me. I find 

modelling classes interesting. When I can show or share a different experience I did 

with my students, I learn and my peers learn to”. Carmen also mentioned the possibility 

of recurring to teachers from other subjects to share their expertise and plan with an 

interdisciplinary approach. To give some examples, she mentioned receiving help from 

the language teacher regarding the writing of extended essays and working with the 

sociology teacher to board projects that involved both a social and a scientific analysis.  

Finally, all teachers from both Scotland and Argentina mentioned, in one way or 

another, that they try to find new creative ways to teach science for their students´ 

benefit. Consequently, they explain that their interest, will and motivation are rooted on 

the impact this kind of approach has on student´s well-being, development and learning. 

For example, Lorraine and Martha talked about making science more interesting, 

accessible and attractive. Similarly, Carmen argued that she tries to bring sense to the 

contents she teaches so that they don’t seem too distant, abstract or theoretical to 

students. More specifically, Jackie talked about helping students develop skills which 

they can take to university.  

All teachers described how their professional success had to do with reaching all 

students. To this effect, Alison declared she was moved by “what kids gave to her in 

return”; she said that their interest and natural curiosity “encouraged her to change”.  

Some teachers even expressed that they were specially motivated by those students that 

“don’t do anything”, those who are more quiet or seem to have difficulties (Carmen and 

Janine).  
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The role of institutional contexts for shaping creative practices 

When inquiring on the conditions that enable or hinder the implementation of 

creative practices, most teachers pointed out the importance of the institutional context 

and particularly the headmaster´s key role to enable and support creative pedagogies 

through the availability of resources, the promotion of planning sessions and teacher 

collaboration, and even the possibility to take professional development courses. For 

example, Felicia, when asked what kind of support teachers need to adopt creative 

pedagogies, expressed: “First of all, support from the heads. If the heads believe that 

Science is an important subject they will give the teacher the freedom to be able to work 

in that area. That freedom also has to do with allowing the teacher to be able to 

investigate, to be able to go to courses, to be able to gather the knowledge in order to 

become a teacher that will teach Science creatively”. Similarly, Carmen described that 

teacher collaboration opportunities were institutionalized and clearly promoted by her 

school´s principal, who organized co-teaching experiences, class observations and 

internal professional development courses.  

Among these factors, teachers recurrently referred to the availability of 

resources. These include both resources to plan activities as materials to carry them out.  

For example, Alison and Martha emphasized on the importance of having the required 

materials and an adequate place (like a well-equipped lab) to carry out creative 

activities successfully. 

However, it is important to set forth the case of Carmen, a secondary teacher that 

works at a school in a high vulnerability context. Consequently, she often finds 

restrictions in the availability of resources. For example, she described that on one 

occasion she was unable to take her students to the local zoo given budget restraints and 

thus decided to build one inside the school. “The condition was that everybody to bring 

an animal, whether dead or alive”, she explained. As a result, “students brought 

marvellous things, a lizard, a bunny, a turtle found in the nearby stream, insects, 

embalmed owls”, which they then had to analyse and classify. Therefore, Carmen´s 

experience provides evidence that, in some cases, it is precisely the scarcity of resources 

that triggers creativity. Thereby, the analysis of this aspect is particularly interesting, as 

it can both foster and hinder the implementation of creative teaching experiences. 

On a different level, we found a clear difference regarding the use of technology 

resources in the contexts under study. Concerning this, Scottish teachers seem to have a 

closer and more fluent use of technology as a teaching alternative.  For example, they 
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incorporate the use of specific science software and games with models and 

simulations. However, the most evident contrast is upon the use of technology as a 

useful tool and input in planning. While Argentine teachers mentioned the use of books 

and textbooks, the Scottish named a variety of online resources and blogs which they 

consult as inspiration sources. To this extent, it is also interesting to note that Scottish 

teachers usually consult webpages in which they can exchange ideas and activities with 

other peers (i.e.: "Teacher Learning Communities"). This online collaboration, we 

believe, can become especially significant in school contexts where creative teachers 

feel that they cannot find spaces for innovation with their own colleagues. 

 

Curriculum and exams: enabling and limiting creativity 

 All teachers coincided that another incident factor in the implementation of 

creative pedagogies is the curriculum. Given that the curriculum defines what is taught 

and how (at least to certain extent), we were interested in investigating in what ways 

curriculum shaped the development of creative practices in each context.  

To this regard, it must first be noted that national curricular guidelines both in 

Argentina (Core Learning Priorities) as in Scotland (“Curriculum for Excellence”) 

express the importance of developing scientific skills and knowledge through enquiry-

based pedagogies in which students acquire an active role as learners. For instance, 

Argentine curricular guidelines claim: “Schools will offer learning contexts that 

promote students´ curiosity and the habit of asking questions (…) the development of 

systematic explorations guided by the teacher (…) and the use of knowledge and skills 

in the resolution of meaningful everyday problems in order to contribute to the gradual 

development of students´ personal and social autonomy” (CFCE, 2004: 56). On the 

other hand, Curriculum for Excellence underlines the importance of creativity in two 

ways: as an ability successful learners must aim to acquire (Scottish Government, 2008) 

and as a quality planning and teaching must comply with to encourage lifelong learning: 

“Curriculum areas are not structures for timetabling: establishments and partnerships 

have the freedom to think imaginatively about how the experiences and outcomes might 

be organized and planned for in creative ways which encourage deep, sustained learning 

and which meet the needs of their children and young people” (Scottish Government, 

2008: 20). 

In both countries, however, teachers warned about the difficulties of 

implementing the prescribed curriculum. Particularly, references to time as the main 



CREATIVE PEDAGOGIES IN SCIENCE- ARGENTINE AND SCOTTISH TACHERS 

 

limiting factor were recurrent in every testimony. Most of the teachers argued that the 

amount of contents included in the curricular guidelines and time restrictions jeopardize 

the implementation of creative pedagogies. For example, many explained they have lots 

of different materials and activities prepared, but if they find themselves struggling with 

time, they have to go back to more traditional lectures using blackboard and chalk: “... 

at the end of the day when you´ve got a deadline coming up it, it ends up its chalk and 

talk to get the course finished if we need to” (Lorraine).  

 Nonetheless, curricular and time restraints seem to be more critical in Scotland 

than in Argentina. Despite, as we have said, “Curriculum for Excellence” is meant to 

foster teaching for diverse students and aimed to develop student creativity, teachers 

described how, in combination with the external exam system driven by the Scottish 

Qualification Authority, it becomes incompatible or at least problematic, particularly in 

senior years.  

This situation implies an inevitable tension for teachers that ought to implement 

creative practices without neglecting covering the content: “...we´ve got to find a way of 

making sure that the content...is uniform across [every classroom]… while still ensuring 

that we can be creative and using all these new things” (Janine).  

While this preoccupation is seen to certain extent in the testimonies of Argentine 

teachers, it becomes more pressing in Scottish classrooms because the consequences are 

more severe and evident due to the already mentioned examination program. In 

Argentina, students are not tested by the country or the state, nor do their school marks 

determine their chances to enter further studies.  

To this regard, some teachers said that even the students themselves demand 

more pragmatic and test-oriented lessons: “Exams are a nightmare, cause … for seniors, 

that´s all they´re interested in, and that makes it very difficult because they don´t want 

to be creative… because they want you to stand in front of them and tell them what do 

they need to know to pass the exam” (Janine). 

 

Discussion 

In this article we have looked at the cases of several science teachers with the 

aim of starting to characterize the attributes of creative pedagogies in science. In doing 

so, we have shown how most teachers engaged in pedagogies that introduced creative 

elements into the way they presented scientific content to students (what we have called 

“the what” of science). Other teachers displayed creative ways to introduce students to 
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the methods of science investigation (“the how” of science). Fewer of them, however, 

designed ways to creatively engage students in the exploration of socioscientific issues 

(“the what for” of science). 

Our data shows that teachers´ vision of the subject matter of science is directly 

connected to what teachers envision as creative practice. We have seen how some 

teachers think of creativity as a way to deliver “boring” science content in a more 

attractive way, while others believe creativity in teaching is a way to reflect the intrinsic 

nature of scientific construction of knowledge. We have also shown how in this group 

of teachers the notion of science as an important tool to engage in informed debates and 

action on socioscientific issues was barely present. 

These results have important implications for teacher education. There is little 

doubt that creativity is an important trait of all good teachers. However, we argue, 

creativity itself is of little value if it is detached of a deeper reflection about the nature 

and role of science in the education of future generations. Thus, our data points out to 

the significance of fostering this reflection as a fundamental component of science 

teacher education, alongside helping future teachers develop creative strategies to 

enhance their practice.  

Another interesting finding is related to creativity as a personal attribute that 

some teachers bring to the profession or as a skill that can be developed over time. In 

our interviews we saw how most teachers regarded creativity as an individual trait, as 

opposed as something they had developed working with others in the school. This was 

especially true as many of them saw themselves as teaching “against the grain” among 

colleagues who would not always welcome or join their approaches. Creativity seemed, 

thus, to be linked to teachers´ core identity: who they are and/or how they see 

themselves and are seen by others, both inside and outside of the teaching profession.  

In broad terms, our findings relate to one of the traditions of thinking about the 

nature of the processes that make for more creative capacity – that it is being an 

outcome of individual processes of intuitive, subjective ideation.  

However, we have also seen some teachers who also hold a more collective 

approach to the development of their own creative practices, and describe it as an 

outcome of social processes, especially referring to their exchange opportunities with 

colleagues.   

Our findings are consistent with research into the beliefs of award-winning 

academic teachers (McWilliam & Dawson, 2008), which shows that many teachers hold 
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a mixture of “first generation” (individualistic) and “second-generation” (social, 

pluralistic) understandings, with the latter providing a more useful platform for 

developing and documenting effective teaching and learning strategies (McWilliam, 

2009). 

Along these lines, some authors make a distinction between a more 

individualistic view of creativity and a more social one.  In the we-creative paradigm (as 

opposed to He-creative and I-creative), the focus moves from the individual to the 

context in which creativity occurs. Glăveaunu builds on the work of Csikszentmihalyi 

(1999), who proposes a systemic approach to creativity, looking at the interplay 

between the person, the social system in which he creates (the field) and the symbols 

related to culture in which he operates (the domain). For Csikszentmihalyi, creativity is 

contextual and generative: it is embedded within a socio-historical cultural setting, and 

emerges from pre-existing knowledge. Glăveaunu broadens this conception, putting 

increased emphasis on the importance of the ‘other’, arguing that ‘creativity always 

takes place in a community’; the We-paradigm promotes the contextual and situated 

study of creative acts, persons and communities’ (2010 in Lowry-O’Neill, 2011). 

We believe this finding has interesting implications for science education and 

the preparation of science teachers. On the one hand, the fact that some of our teachers 

described creativity as a central component of their identities may imply the need to 

help teachers identify and nurture some elements of their personalities in order to build 

the individual foundation they can stand on for their future practice, as well as their own 

views of themselves as successful professionals. On the other hand, given the value of 

collective creativity, fostering the We-paradigm in teachers appears to be a promising 

way to opening new spaces for educational innovation. 

Moreover, linked to the idea of creativity as part of teachers´ core identities 

seems to be the fact that some of our teachers we interviewed, who worked in 

vulnerable educational contexts, stated the importance of not to “give up” their 

creativity when resources are scarce. On the contrary, such scarcity seems to be a 

“motivation” to be more creative in the aim of reaching all children. In fact, creativity is 

key to what Cochran-Smith (2004) has called “work within and around the system” (p. 

28), since teaching generally demands teachers to arrange their resources in ways that 

allow them to effectively navigate the culture and politics of their school and, at the 

same time, to challenge them when needed. 
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This concept of risk taking appeared frequently, if not always explicitly, in our 

teachers interviews. As mentioned, teaching against the grain of what was expected by 

colleagues, or daring to transform the prescribed curriculum with the aim to reach all 

students, was part of our teachers´ discourse. Allowing the opportunity of moderate risk 

taking seems to be especially important in preparing teachers to engage diverse 

students, in particular in vulnerable settings (Furman, Calabrese Barton & Muir, 2012).  

The ability to reorchestrate their resources to create new pedagogies that afford 

novel spaces for participation for all students is important for all teachers, no matter 

where they work or what they teach.  For teachers teaching in vulnerable settings, 

however,  it may be key to finding novel ways to deal with the limitations of the urban 

school context that allow teachers to go beyond the template in order to extend 

children’s opportunities to learn.  

Finally, the tension between having students tested in standardized exams, 

content coverage and creative teaching was a prevalent one in our interviews. The 

majority of teachers mentioned time constraints related to the aim of covering all topics 

in one year, which they view as hindering their possibilities of engaging students in 

more creative activities. This was especially true for Scottish teachers who, as opposed 

to Argentine educators, have students tested in national standardized exams every year. 

In all, our work brings preliminary evidence about the characteristics of creative 

pedagogies in science, as described by its practitioners, and offer a starting point to 

design teacher workshops on the topic of creativity in science teaching, which was a key 

part of the research collaboration among our two countries. Our findings point towards 

the importance of building with teachers a conceptual framework of the nature and 

purpose of science and science learning alongside the development of creative 

professional skills. Moreover, they show the importance of understanding creativity as a 

key component of teachers’ identity, to nurture, broaden and include more social views 

on the matter to  help them embrace a collective paradigm.  
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