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The significance of children’s olfactory experiences in 
a Norwegian kindergarten: an olfactory researcher- 
practitioner collaboration
Natalia Kucirkova and Monika Kamola

Department of Early Childhood, University of Stavanger, Stavanger, Norway

ABSTRACT
This study is a researcher-practitioner action inquiry which was 
used to explore children’s sensory experiences with a focus on the 
sense of smell (olfaction). We critically considered the early child
hood theories that positioned children's sensory learning within 
equitable, socially just early childhood approaches and connected 
them to an action inquiry approach. The data comprise a systematic 
documentation of the odours experienced by children in the class
room, an olfactory log of the kindergarten space as well as chil
dren’s ‘smellmaps’ from outdoor ‘smellwalks’. We interpret 
children’s olfactory experiences and reflect on the ways in which 
the multi-sensory approach to literacy might extend the field’s 
understanding of the multi-dimensional ways in which educational 
researchers and practitioners can cultivate their joint inquiries in 
early childhood education. We present implications for adopting an 
olfactory researcher-practitioner collaboration in early childhood 
and conclude that such an approach exemplifies a sensorially sen
sitive early childhood curriculum.
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Introduction

The sense of smell is, together with taste and proprioception, a hidden sense that has 
been neglected in educational research and practice. Despite the strong predictive value 
of olfaction for a range of infections (e.g. COVID19), degenerative diseases (e.g. 
Alzheimer’s), mood disorders (e.g. depression) and its important social role in religious 
and medicinal contexts (see Majid 2021), the sense of smell has been little researched for 
its learning and educational qualities. We spotlight olfaction in the education space and 
explore its role in children’s meaning-making in early childhood classrooms. Our approach 
is commensurate with a recent turn to sensory, spatial and embodied educational 
approaches that are responsive to the socio-material entanglements of children’s learning 
in local and global environments (Mills, Unsworth, and Scholes 2022). In particular, 
sensory learning, which is about the engagement of all six senses (vision, hearing, 
touch, smell, taste and proprioception, see Kucirkova 2022), aligns with our focus on 
the olfactory sense. Socio-spatial and embodied modes of learning that refer to children’s 
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relational, reciprocal bodily responses with space and its inhabitants (e.Thyssen and 
Grosvenor 2019), connect to our emphasis on olfactory spaces, or ‘olfactoscapes’, in 
early childhood classrooms.

We argue that olfaction, together with its close cousin gustation (sense of taste), are 
vital for the ‘central processes of teaching, learning and leading as human and socially 
constructed. They are a strong reminder of the power of emancipatory action and its 
particular suitability for addressing the challenges we are facing in our complex world 
today’ (McLaughlin 2020, 722,). The sensory perspective on literacies builds a more 
inclusive and informed picture of how all children, including those with learning difficul
ties, experience literacies. Pool, Rowsell, and Sun (2023) make this point by describing the 
multiple modes and sign systems that children use when making meaning in classrooms. 
By privileging sensory literacies, rather than conventional schooling practices of lan
guage- or script-based literacies, Pool, Rowsell, and Sun (2023) highlight the socially 
just, inclusive and equal aspect of multimodal, sensory research: ‘This type of research 
felt more modally equal to us than our previous research in that we had to pay more, 
closer attention to the orchestration of different modes and senses such as smells, sounds, 
colours, and attention to the assemblages of sensory conditions’ (online). In developing 
our argument, we draw on sensory literature and our experience of an action inquiry, 
which we undertook as part of a small-scale action research project concerned with 
children’s sense of smell. The approach enabled us to implement an olfactory inquiry in 
a Norwegian kindergarten and through a focused action research approach, raise the 
olfactory awareness of staff, children, and their community.

Aims and objectives

We aimed to investigate and facilitate children’s olfactory experiences and reflect on the 
ways in which the approach might extend our understanding of the constellations of 
teachers’ choices in facilitating children’s sensory opportunities. Our objective was to 
consider both experiential and instructional aspects of olfactory experiences and provide 
suggestions for the multi-dimensional ways in which educational researchers and practi
tioners might collaborate to cultivate their olfactory inquiries in early childhood 
education.

Our action inquiry was guided by two main research questions:

● How might we develop olfaction as a focused area of inquiry in the context of early 
childhood research?

● How does the participation in an olfactory action inquiry shape our professional 
identities as an educator and as a researcher?

To answer these questions, we adopted an action inquiry approach that we structured 
in three cycles: 1, exploratory stage during which we mapped the olfactory profile of 
the kindergarten; 2, implementation stage during which we applied olfactory activities 
into practice and 3, reflexive shifts during which we shared insights into how we 
reconnected theory and lived experiences with our practice. While the first and second 
cycles occurred consecutively, the third stage was woven throughout the action 
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inquiry. We describe each cycle separately in order to simplify the reporting structure 
of a complex dynamic endeavour.

The article is structured in three sections. First, we critically consider the research 
theories that position children’s sensory learning within equitable, socially just early 
childhood approaches and we reflect on their contribution to an action inquiry approach. 
We outline our rationale for focusing on olfaction as a strategy to advance sensory 
learning in early childhood classroom and equitable learning opportunities. Second, we 
inspect and document the practice we followed in establishing the olfactory profile of 
a kindergarten, and in integrating an olfactory emphasis with the kindergarten’s daily 
curriculum. Ethical considerations and our reflexive story are woven throughout the 
paper. A theme prominent in our reflections is the power of action inquiry in facilitating 
research-practice knowledge-sharing in a new curriculum area. We conclude with recom
mendations for future action research that capitalises on theory-research-practice entan
glements that, we propose, are conducive to rich children’s olfactory learning 
experiences.

Multi-sensory research and olfaction

Educational action research is concerned with a rich array of areas of inquiry, including 
children’s sensory engagement in classrooms (e.g. Nunes and Oliveira 2022; Percy‐Smith 
and Carney 2011; Rose, Vaughn, and Taylor 2015) but an action research study concerned 
with an olfactory inquiry is missing. While the olfactory sense has been considered the 
sense of future in academic and industry circles for centuries, scholarly investigations of 
smell are relatively recent (Vosshal 2019). Experimental studies have shown that changes 
in odours in a given environment influence the attitudes and behaviour of adults (e.g. 
Turley and Milliman 2000). The connection between autobiographical memories and 
specific odours has been recognised in creative writing (e.g. Proust 2013), and also 
confirmed in neurological research. The latter shows a connection between autobiogra
phical memories and olfactory cues (Herz et al. 2004). The learning benefit of increased 
awareness of smell is also indicated in studies that show a brain connection between 
spatial memory and olfactory identification (Dahmani et al. 2018). However, despite the 
learning potential of olfaction, the educational research on olfaction is largely lagging 
behind. And yet, as Thomas (1990) pointed out, even simple activities such as burning 
autumn leaves has an impact on our perception of the world and carries educational 
implications: ‘An autumn curbside bonfire has everything needed for education: danger, 
surprise (..), risk, and victory over odds (. . .), and above all the aroma of comradeship’ 
(Thomas 1990, 281).

Smells, odours and aromas are ephemeral, volatile and in constant flux, and as such, are 
easy to overlook and difficult to capture in everyday environments. Researchers have 
been trying to develop a more sophisticated knowledge of the right methods to accu
rately detect and identify smells, white taking into account biological differences and 
environmental influences in olfactory perception (Candau 2004; Herz 2010). Building on 
the interest in smell in natural sciences and the homogenising impact of educational 
approaches that privilege linguistic, visual and verbal forms of children’s knowledge 
representation (see Osgood and Mohandas 2022 for a comprehensive critique), we 
framed our olfaction action inquiry within critical theories in early childhood research.
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Theoretical framework for the study: critical early childhood theories

Our initial foray into the uncharted waters of olfactory inquiry was inspired by a social 
justice agenda pursued by critical early childhood theorists (see e.g. Nordström, 
Kumpulainen, and Rajala 2021; Ritchie 2016; Rodriguez Leon 2021). The work of 
these colleagues and our own previous work, mark a departure from normative, 
linguistically and socially constraining approaches to early childhood research. 
Critical early childhood theorists challenge the dominance of visual and verbal mean
ing-making modes with a mobilisation of multi-sensory, embodied and socio-material 
practices. Our focus on olfaction illustrates a distinct case in multi-sensory research 
that needs to be placed in the wider early childhood theories. More specifically, our 
olfactory inquiry was animated by two concepts in critical literacy theories: posthu
manism and embodiment.

Badwan’s (2021) posthumanist and affective insights into children’s multi- 
sensory, modal and lingual meaning-making are integral to our interest in the 
complex socio-material opportunities in sensory learning. Badwan (2021) is con
cerned with the questions of children’s agency, justice and equity and builds on 
Barad’s (2007) seminal work and contention that it is the in-between-ness of 
humans and non-humans that enacts change in the material world. This work 
informed our positioning of olfaction at the intersections and interactions of 
humans and the material world. More specifically, we connected our action inquiry 
to the theoretical proposition that smell can shift perspectives and open up 
connections to spaces where human and non-human entities are enmeshed and 
entangled in an inter- and intra-action.

The embodiment literature has established that the body is not an object (Merelau- 
Ponty 1968, 2012) and that a holistic understanding of the world relies on a multi-sensory 
integration. The relational and dynamic connection to nature allows us to see children’s 
corporeal boundaries differently and invites scholars to consider the lived experience of 
smells, scents and aromas. Mobilising the embodiment theory, critical literacy scholars 
have pointed out that ‘The meanings that we make through language and thought 
cannot be separated from our everyday experiences as bodies in the world’ (Sefton- 
Green et al. 2016, 13). The re-configuration and contestation of taken-for-granted assump
tions regarding the dominance of the visual sense in learning and verbal expression of 
knowledge requires a paradigm shift that would cut into the fabric of early childhood 
practice. As such, our ethical position on equitable learning opportunities and the social 
justice agenda intersects with critical literacy theories that address the dominance of 
visual and verbal meaning-making modes.

The embodiment and critical literacy theories refined our thinking on the extent to 
which classroom spaces provide impoverished affordances for multi-sensory embodied 
learning. Subsequently, the methodologies of critical ethnographic researchers (e.g. 
Hackett 2021), which open the field to a close study of children’s movements, individual 
senses (notably sounds and engagement in ‘soundscapes’, see Gallagher et al. 2017), 
provided the pointers for developing our olfactory action inquiry. While our objective was 
to make a change to practice, we also engaged in the dialogical tension of recognising the 
complexity of documenting experiences that are ‘embodied, transitory, wriggly and 
difficult to put in a box and separate out from everything else’ (Sefton-Green et al.  
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2016). We approached the task as an appreciative, critical, creative and collaborative 
reflective practice (see Sharp and Balogh 2021), following the tradition of action research.

Action research and action inquiry

Action research is an effort to negotiate knowledge, and jointly establish a solution to 
issues and problems that arise from practice, collective action and self-reflection (Avison 
et al. 1999). Our motivation for following the action research approach stems from the 
desire to empower the field with ‘the courage to take a close and critical look at our own 
practice and to go against the mainstream if necessary’ (Editors with Petra Ponte and 
Editors with 2006, 457). Action research encompasses an umbrella of approaches, includ
ing participatory research, design methodologies or action inquiries. We selected action 
inquiry, which is distinct from general action research in that action researchers simulta
neously pursue action and inquiry (Torbert 2006). Action inquiry is similar with standard 
action research in that it is subjective as well as dialogic and inter-subjective, and 
premised on ethical and aesthetic commitments of the action researchers (Torbert and 
Taylor 2008).

The action inquiry method grew from organisational studies (see Cacioppe and 
Edwards 2005), but has been widely applied in educational research (e.g. McKim and 
Wright 2012). In Norway, which is the context for our work, Helskog (2015) developed her 
action inquiry with a Dialogos approach. Overall, the process and reporting structure of an 
action inquiry vary and depend largely on the authors’ experience, acquaintance with the 
literature and background.

Ethics and positionality

One of the authors is a professor in early childhood education and the other is an early 
years practitioner, who has recently left the kindergarten sector and become a doctoral 
student. Our action inquiry presented in this paper is not an empirical research article in 
the traditional sense of reporting primary data, nor is it a report of exemplary or best 
practice. Rather, we capitalise on the joint learnings we made over a year of a researcher- 
practitioner collaboration, and offer an authentic response to the challenge of embodying 
a neglected area in early childhood practice. Our collaboration was driven by the desire to 
create a change in how research and practice are connected in relation to olfaction, and 
embark on an ‘intentional, effective, transforming, timely action inquiry in the midst of 
everyday life’ (Torbert 2004, 7).

Here, ethical considerations that are particular to action research relate to ‘position
ality’, or the distinction between researcher and researched and researcher and practi
tioner (McNiff 2013, 2016). The boundaries needed to be negotiated and enacted in 
practice, with a great deal of transparency and integrity of all involved. In our project 
this was achieved through open communication, mutual respect for each other’s role and 
genuine interest in learning from each other. Action research as an educational approach 
has a long tradition in the Nordic countries, and is considered part of professional 
development of teachers, in an ongoing effort of ‘re-professionalisation’ that aims to 
support mutual learning between researchers and practitioners, support better practices 
and thus better democratic societies (Rönnerman, Furu, and Salo 2008).
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In what follows, we summarise the lessons learnt from three cycles of our small-scale 
action research: 1, creating an olfactory profile of the kindergarten; 2, implementing 
olfactory activities into practice and 3, reflexive account of connecting theory and practice 
in a professional development partnership.

Materials and methods

Study procedure

Our researcher-practitioner collaboration corresponds to the description of the 
Nordic variant of educational action research tradition as ‘a messy and aesthetically 
sensitive inquiry’ (Blomgren 2019, 768), in that we addressed challenges when they 
arose and were attuned to the embodied, creative and aesthetic forms of children’s 
expression.

In our previous study (Kucirkova and Kamola 2022), we solicited olfactory perceptions 
from the children, who were invited to use various multi-sensory materials and create 
stories with olfactory references. In subsequent parts of the project, the teacher’s per
spective and her own data interpretation were central to the research advancement. The 
teacher opted for being named in the communication about the study and in recognition 
of her contribution, to be a co-author of research papers resulting from the project. 
Reflective research journal and a serious commitment to reflexivity were adopted by 
both authors, in alignment with best practice recommendations on action research 
(McNiff 2013) and on being a reflective practitioner (Schon, 1987). Both the researcher 
and practitioner conducted an olfactory audit of the kindergarten and we compared our 
olfactory perceptions, their sources and intensities.

Both the researcher (Natalia) and practitioner (Monika) aimed to advance their under
standing of the power of action research in impacting the sensory, embodied and spatial 
experiences of children in early childhood settings. We based our reflections on our 
reflection logs, fieldnotes and empirical data collected in the kindergarten, Following 
the standard multi-cycle model of an educational action research, we followed the 
methodological steps of plan, reflect, act and observe, re-plan, reflect, act and observe 
(Phillips and Carr 2014) in the first two cycles. The third cycle has been an open and 
ongoing process of action learning/action research (see Zuber-Skerritt 2018) with iterative 
capacity building and participatory pedagogies.

The study context

The Norwegian national curriculum plan (Rammeplan for barnehagen) is based on strong 
democratic values and emphasises equal opportunities for children’s socio-emotional and 
cognitive development (Udir 2017). Early childhood practitioners are expected to engage in 
planning, observation and documentation of children’s experiences and these are expected 
to be anchored in play, outdoor learning and safe adult-child relationships (Alvestad et al.  
2019). The framework is intended to be a guiding, not prescriptive document, and as such is 
open to considerable interpretation by teachers, with a significant variation in quality 
provision across Norwegian kindergartens (Rege et al. 2018).
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In the kindergarten where Monika worked at the time of the study, the national 
curriculum was followed for planning daily activities and as an overall guide for setting 
the values and ethos upheld by both the children and staff.

The kindergarten was located in a small city in Norway, and was owned by the local 
municipality. At the time of the study, there were four adult employees, and 19 children 
registered for attendance. The main focus in our study was the classroom with the eldest 
children, where Monika worked as the classroom lead. In total, one adult (Monika) and 19 
children, 9 boys aged between three to six years old and 10 girls aged between three to 
six years participated in our action inquiry.

Natalia visited the kindergarten in the winter semester in 2021 and performed an initial 
olfactory analysis of the classroom and related outdoor area. She discussed the results 
with Monika, who conducted her own analysis in June 2022. The Findings section below 
provides a summary of our joint observations. The implementation part in Cycle 2 draws 
on ideas that we jointly conceptualised and that Monika implemented in her classroom.

Findings

Cycle 1: Documentation of olfactoscapes

Olfactory profile of the kindergarten
In order to understand which odours, aromas and smells children are exposed to on 
a daily basis, we needed to document the natural occurrence of odours in children's 
everyday classroom environment. To this end, we created an olfactory profile of the 
kindergarten based on a systematic recording of odours present inside the classroom 
and in the kindergarten outdoor area; a review of resources and activities as available 
during the day of the observation and a review of kindergarten plans in light of sensory- 
informed practice.

The review of the kindergarten’s written plans for daily, weekly and yearly activities 
revealed that the kindergarten had some ongoing activities that included references to 
smell. For example, every year in December, the staff and children baked together 
Christmas cookies and gingerbread with an explicit aim to talk about Christmas scents 
(typically these include cinnamon and clove). There was no other reference to smell in the 
yearly plans, however. While there was a clear expectation to stimulate children’s haptic, 
visual and hearing senses, the chemosenses (smell and taste) were not included in the 
planning. Table 1 summarises the activities and resources that were available during our 
observations or that were planned by the kindergarten staff for stimulating children’s 
sensory engagement throughout the year.

The lack of olfactory references in the kindergarten’s planning and daily activities was 
not atypical of a standard early childhood setting. Although the sensory, affective and 
aesthetic practices are higher in early childhood settings that follow the Montessori and 
Steiner tradition (Johnson 2014 but see Osgood and Mohandas 2022), typical Western 
early childhood classrooms do not foreground sensory learning.

Dedicated activities can increase the presence of smells in a given environment, 
because smells are universal sensorial components that are present everywhere 
(Hirsch 2009). It was therefore important to us to systematically document the 
presence of odours that naturally occur in the kindergarten space. To this end, we 
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developed an ‘olfactory log’, which consisted of time-stamped recordings of the 
presence of specific odours at a given moment in time and space, with an 
estimation of the odour’s source, intensity and whether it was adult- or child- 
initiated. Both the researcher and the practitioner created an olfactory log with the 
aim to systematically document the presence of odours in the setting. Extracts 
from both the researcher’s and teacher’s olfactory logs (in Norwegian) are included 
in Appendix. The length of the olfactory observation can vary depending on the 
research purpose, and in our case the audit lasted one full day when completed by 
the researcher and one morning session when completed by the teacher. We relied 
on our own olfactory abilities to detect naturally occurring smells.

The various odours that we both recorded included the food items served for the 
children’s breakfast (milk, bread/cereals), but also rain, urine, soap, paper or clean
ing products. In addition, there were some differences: for example, the teacher 
noticed a strong presence of nail varnish after one member of staff painted 
children’s nails, while the researcher noted a strong presence of alcohol inside 
a disinfectant. The differences in odour detection and intensity perception can be 
explained with the different observation days and natural odour variation across 
space and time (see Gottfried 2010; Stevenson 2010) but also significant inter- 
individual differences documented in olfactory research (Danthiir et al. 2001; Herz 
and Inzlicht 2002).

In addition to an olfactory log, the researcher produced an olfactory map, which is 
a snapshot of the key odours present in the main kindergarten space at 8:15 AM of the 
researcher’s observation. The olfactory map in Figure 1 provides a visual representation of 
the odours’ presence and illustrates the high concentration of odours in the kitchen and 
bathroom areas and relatively low odour concentrations in the drawing and play areas 
(the size of the bubbles represents the odours’ intensities) Figure 1.

The systematic coding of odour presence and intensities raised our awareness of the 
odours in a given space and established the baseline for evaluating children’s current and 
possible olfactory experiences. Furthermore, the at-a-glance visual view of the kindergar
ten’s profile helped us understand the spatial configurations and concentrations of 

Table 1. A summary of activities and resources categorised according to individual senses.
Sense Resources Examples of activities

Touch Cushions, throws and Rest Mats and Floor Cushions, 
plush and soft toys, playdough, blankets, one big 
sofa

e.g. Reading by sitting on the sofa and cushions 
Resting, chatting to friends

Sight Posters, images on the wall; highly visual toys and 
equipment in bright colours, shelves, carpet and 
chairs painted in primary colours, pencils, colourful 
torches in a dark room

e.g. Tidying up and opening/closing the drawers; 
walking around the pre-school; pointing to or 
touching images on the wall; drawing; searching 
for things with the torches

Taste Breakfast, lunch and snack taken on the premises, 
typically based on fresh vegetables, crackers, 
cheese, yoghurt and muesli. Strawberries in the 
garden

e.g. talking about individual food items during all 
mealtimes, talking about baking ingredients

Sound Radio in the main room, musical instruments e.g. singing songs/rhymes
Smell The surfaces of toys and furniture were regularly 

cleaned and disinfected by staff. Subsequently, 
there was no easily detectable smell in and on the 
resources used by the children inside the 
classroom.

No specific activities mentioned smell
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odours and recognise children’s and adults’ role in influencing these. We took these 
insights into cycle 2 of the project, in which we implemented research-informed olfactory 
activities into practice.

Cycle 2: Research-informed expansion of olfactoscapes

We discussed the research literature as the project was progressing and reflected on 
possibilities for translating research recommendations into daily kindergarten practice. 
For the researcher, the teacher’s reflections on children’s engagement in olfactory activ
ities provided an impetus to recommend resources for practical experimentation in the 
classroom. Following our discussion of a research article regarding the need to increase 
children’s olfactory awareness, Natalia suggested that Monika tries out an olfactory 
memory game with the children. To this end, we bought the Montessori game ‘Box 
with smells’ (Les boîtes à odeurs, available from Nature & Decouvertes, France) with 
which children can smell a container enhanced with an aroma and match the aroma to 
an image (similar to a standard memory matching game but with odours).

In her reflection log, the teacher (Monika) noted children’s enjoyment of the 
game and the way it allowed a boy to demonstrate his olfactory knowledge. This 
boy did not name any odours but was very skilled at matching the odour- 
enhanced containers with their respective images. ‘Box with smells’ ended up 
being the boy’s most favourite activity which he would choose inviting to play 
both adults and other children. Exploring olfaction together with others helped 
framing of and his participation in the game which provides him with another role, 
possibility etc.

The game integrated group of children as there was an opportunity to share each 
other’s experience of discovering smells and learning new words from images. Body 
language was prominent in communication during the play, mostly facial expressions. 
Playing with aromas let children realize their competencies and smelling abilities and 
contribute to the group with interesting comments about how they liked different aromas 
or how their memories connected to different smells. The teacher also observed that ‘The 
box with smells’ was a great stimulus for concentration, especially for children who 
struggled with self-regulation.

Drawing a distinction between personal and spatial odours, the teacher has noted the 
strong perfumes worn by some staff members and some children’s parents. She also 
noted that some odours were carried by the staff members moving across the kindergar
ten setting, from one room or one kindergarten department, to the other. In addition, 
there was a discernible odour difference between the individual rooms. Namely, within 
the older children’s department, the play and bathroom area were permanently charac
terised by different smells and the youngest children department (creche) and older 
children department clearly differed in how intense the diaper smell was when entering 
the space. As for the temporal dimension, in her reflection log, the teacher wrote that 
while the presence of strong food odours in the morning was temporary, the odours of 
cooked lunches lingered for longer in the kindergarten premises.

The teacher’s increased olfactory awareness that developed through the action 
inquiry was reflected in children’s activities and discussions. The teacher noted that 
the children talked more often about smell in their role-play activities and also in their 
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direct communication with staff. As an example, a child who picked up a flower in the 
playground and brought it inside commented that this was to ”bring in a nice smell”. 
Anecdotal reports from other members of staff revealed that families positively com
mented on the children’s increased interest in odours and that their journeys to the 
kindergarten had been enriched with family conversations about various smells in the 
neighbourhood.

The teacher and researcher discussed these observations and engaged in further cycle 
of planning and observing. This next iteration cycle concerned the awareness- raising of 
olfaction in the kindergarten and the organisation of a ‘smellwalk’. Following the 
researcher’s suggestion, the teacher organised a smellwalk during which children 
mapped their olfactory perceptions of the neighbourhood. The smellwalk was part of 
the kindergarten’s daily routine of taking the children for a walk outdoors and let them 
freely explore the local environment. Out of the 19 children participating in the study, 
nine children took part in the smellwalk activity. The teacher divided the children into 
three groups of three children per group, with two groups of girls and one group of boys. 
Each group was provided with coloured crayons and one big blank paper ark (one ark per 
group). The teacher encouraged the children to walk, pay attention to what they smell 
and draw down what they remember they had smelled. The walk took about 20 minutes 
per group. Some children drew what they smelled as they walked around, while others 
made their drawings after they had finished the walk. For example, the children who 
walked past planting boxes drew the smell of strawberries, flowers or honey, while those 
who walked past a compost bin drew the smell of ‘poo’ and woodlouse. Some children 
were reminded of the smell of a Christmas tree when they smelled a wooden staircase. 
After the activity, the children were asked to share their thoughts and reactions verbally 
with the teacher and other children. Most of the children expressed that they enjoyed the 
activity and found it to be a fun and interesting way to explore their sense of smell. Some 
of the children said that they were surprised by how many different smells they encoun
tered and how vividly they could recall them when they were drawing. Other children 
were curious to learn more about the plants and flowers they could smell during the walk 
and wanted to explore their characteristics further.

Figure 2–3 contain children’s drawings with a legend that explains the individual 
colours/objects that the children described to the teacher after the activity. The drawings 
were made by the children, the legend was added by the teacher.

As we jointly reflected on the children’s smellmaps, we noted their added value in 
revealing the children’s sensory perceptions that we would otherwise have missed. The 
children’s use of bright colours, notably the dominant choice of red, yellow, green and 
brown, indicated that colour-odour correspondences might be as common among chil
dren as they are among adults (see Maric and Jacquot 2013). The children’s conscious and 
consistent choice of bright colours for fruity odours and dark colours for earthy aromas 
aligned with colour-odour cross-modal associations noted by researchers investigating art 
and design projects (Spence 2020). The teacher commented that the boys’ odour repre
sentations were often less concrete in colour and shape than the girls’ ones. This 
observation is in line with accumulating evidence that suggests that there are gender 
differences in odour recognition/identification, in favour of girls (e.g. Ferdenzi et al. 2008). 
For some odours, women react with greater affective responses than men (Olofsson and 
Nordin 2004), which has been justified with both biological and cultural reasons (Majid  
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2015, 2021). The rich data generated by the smellwalk and our discussion of their 
documentation compel us to recommend smellwalks as an exciting tool that has the 
potential to manifest children’s diverse olfactory perceptions and preferences.

Cycle 3: Reflexive stories

The third cycle of our action inquiry is a work-in-progress reflexive story of our researcher- 
practitioner experiences that constitute the emerging repertoire of olfactory early childhood 
practice. Our recommendations in this section rely on a broader analysis of our and related 
practice and are presented as a form of self-reflection, which, as Hopkins (1985) outlined, can 
be the catalyst in improving a social practice. In the case of the teacher, the strategies of 
conducting an olfactory audit, engaging in olfaction-focused activities such as planning and 
implementing smellwalks and odour games, had turned into tentative guidelines for sharing 
best practice but also further self-reflection, monitoring, reviewing and evaluating outcomes 
(cf Ghaye et al. 2008). In the case of the researcher, the knowledge co-construction through 
a mutually informing process of knowledge exchange between practice and academia was the 
prima facie and actual motivation for engaging in an action research project (see Arhar, Holly, 
and Kasten 2001). Perhaps not surprisingly, the simultaneous engagement in acting and 
inquiring brought about an ongoing reflection on a suite of ethical dilemmas.

Researcher-practitioner exchanges and joint learnings

Given that the educational potential of the sense of smell has been understudied, our 
methodological approach was tentative and exploratory. We did not aim to create an absolute 
or exclusive image of the olfactory profile in a Norwegian kindergarten but rather to support 
professional development in olfactory education with a snapshot of odours that we could 
detect. Although Natalia pursued a perfumer course and a systematic training in fragrance 
detection and smelling, we did not have any established tools ready to adopt for our olfactory 
action inquiry. Our findings are thus our best attempt to capture the lived and authentic 
olfactory experiences of children in a local area, and our interpretation of this experience. 
When discussing and jointly reflecting on our learnings from, and with, the children of what 
attention to olfaction brings to our practices of a researcher and practitioner (see Reinking  
2021), we noted two main issues: first, the need for flexibility. Our action research approach 
and close university-kindergarten collaboration were guided by the premise that mutual 
knowledge exchange can lead to change in practice in terms of social interactions with the 
children in the classroom and the material resources they interact with. The flexible and 
iterative nature of an action research project (see McNiff and Whitehead 2009) allowed us to 
progressively adapt our plans to the Norwegian National Curriculum Plan, the demands of the 
children, other staff members, parents and gain their trust for participation.

Second, we grappled with the ethical dilemma connected to research-practice 
boundary. Researchers have the dual responsibility to not only increase knowledge 
in a context but to also carry that knowledge into the community where the 
knowledge is being generated and communicated (Silverman, Taylor, and Crawford  
2008). This dual role poses distinct ethical questions, including unclear boundaries of 
prolonged relationships with the practitioners (Trondsen and Sandaunet 2009). In 
our case, this dilemma became clarified as the researcher and practitioner worked 
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closely together and continue to do so after the initial study. In other projects, 
challenges remain, such as the normative content of some approaches and questions 
around ‘who is included in the community of inquiry and interpretation and what/ 
who are the subjects of study’ (Eikeland 2006, 39). However, when well applied, 
action research can carry mutually beneficial consequences for children (see Li 2008). 
Reflecting on the present project, the university-teacher collaboration was fruitful in 
positively influencing the teacher’s practice, as well as the children’s experiences.

Our engagement in planning and re-planning, reflecting and challenging each other’s 
interpretations, and articulation of the problem was our attempt to critically engage with 
research. As for the researcher’s own critical stance, Natalia straddled the boundaries of 
synthesising a repertoire of ideas for addressing practical issues and staying loyal to the 
open-ended nature of qualitative inquiries. While teachers’ reports of children’s responses 
provided salient indicators of children’s experiences, Natalia contextualised them in light 
of the particular nature of the action inquiry. Here, the authors’ learnings needed to be 
discussed and clarified in light of the significant cross-cultural responses to odours (see for 
example Ferdenzi et al.'s 2011 study that showed different olfactory responses among 
Swiss, British, and Singaporean populations).

At the outset of the project, the teacher pointed out the lack of olfactory awareness in 
her classroom: there were no activities in the planning specifically focused on smell, nor 
was smell-related play part of the daily practice. Monika included more activities and 
resources focused on stimulating children’s sense of smell, and over the course of the 
project, she has become a reflective teacher-researcher in action (Phillips and Carr 2014). 
Being both teacher and co-researcher let Monika approach an educational problem and 
work with it in a new way. Before this project, her practice tended to be about quickly 
resolving problems as they emerged. During the action inquiry, Monika appreciated the 
cycle of a problem-solving process where she could observe, reflect and share the process 
of working on emerging problems, for example, in the context of introducing different 
scents to children and observing and noting children’s responses Through action inquiry, 
she began to appreciate the significance of reflecting on the children’s engagement and 
responses to different scents, allowing her to uncover valuable insights. Furthermore, the 
process of sharing her findings with colleagues and parents became an integral part of her 
action inquiry approach.

Reflecting further, Monika realized that re-planning and reflecting are key elements in 
a teacher-researcher journey. The process of taking on an identity as a teacher-researcher 
made her reflect on her goals and values as a practitioner. She developed new perception 
of her professional identity and felt that this new identity nurtured a sense of curiosity and 
renewed desire for knowledge creation. The ‘messy and aesthetically sensitive inquiry’ 
(Blomgren 2019) helped Monika understand the ways in which data insights can inform 
teachers’ daily routines and olfactory research in early childhood. As such, Monika 
experienced a professional change from being a teacher to becoming a researcher and 
the present action inquiry was the point of starting this shift. The participation in this 
project empowered her in many ways. She wrote the following in her log:

I found a great value in sharing my results, both with the researcher and other educators. This 
experience has shown me that there is no wrong or right way of sharing my results, the action 
inquiry has had a great potential for wonder and amazement. Reflecting on and discussing 
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the lack of olfactory awareness in my classroom involved other educators in creating 
ambitious ways of solving the problem. Participating in action research let me learn about 
the world of people that I’m working with and to assist them to make better sense of their 
own world on their own terms.

Children participating in the research were enthusiastic about engaging in the creation of 
smellmaps, even though they have never tried it before. The teacher role helped me gain 
children’s trust and enabled me gathering the data, but also understand children’s’ attitudes 
and practice while introducing them to multi-sensory activities.

Personal reflexivity and joint knowledge creation shared with the researcher pushed me into 
seeing a great value in questioning and doubting, that I may have seen as disrupting the 
teaching/learning process before. Engaging in reflexivity has had its fundamental importance 
in including activities stimulating children’s sense of smell. Action research provided me with 
an opportunity to learn about research and to become more receptive to it. I experienced 
personal and professional growth which resulted in research becoming a part of my life and 
thus living beyond the project.

Study limitations and future recommendations

The timing of our study in the aftermath of the COVID-19 pandemic may have 
morphed the olfactory profile of the kindergarten and led to an increased use of 
disinfectants, detergents and cleaning products. While these products are vital to 
effectively eliminate bacteria and viruses, they also carry a strong smell which masks 
other, fainter and more natural, smells in the environment. We also acknowledge that 
our perceptions of odours are relative, with subjective and cultural values attached to 
them. We therefore recommend that future research further explores the ‘sniffing 
atmospheres’ (Griffero 2022) that early childhood practitioners and children co-create 
in their local environments.

The research on olfaction in kindergartens is a nascent area of research and we were 
initially drawn to it because of the significant social justice potential it carries. Having seen 
the damaging effect of narrow understandings of language on children’s identity and the 
professional anxiety caused by constant scrutiny homogenising teachers’ literacy prac
tices, we were keen to learn more about sensory learning and olfaction. Children’s bodies 
are being policed in schools and universities, but Norwegian kindergartens have a long 
tradition of free play and outdoor learning that invites the engagement of the entire body 
and all senses. A close focus on children’s olfactory experiences through the action- 
research lens generated concrete ways of engaging with and enacting critical theoretical 
frameworks in a new way. The tools that we developed and implemented in this process, 
such as a ‘smellmap’ created by children after a smellwalk, and an olfactory audit and its 
corresponding visual map from the kindergarten classroom, constitute important 
resources that could be refined in future action research and used to guide practice. We 
recommend that future research builds on our learnings and extends our observations 
with action inquiries in other contexts and with more direct involvement of the partici
pating children.

We conclude that olfaction does not constrain but rather bakes the posthumanist, 
embodied and critical literacy theories into the lived experience of children’s learning 
and the classroom space. As such, olfaction can be viewed as an arena that 
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amalgamates critical educational discourses and exemplifies a sensorially sensitive 
early childhood curriculum.
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