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Chapter 1
Emotions, Aesthetics and Wellbeing in Science
Education: Theoretical Foundations

Alberto Bellocchi, Cassie F. Quigley, and Kathrin Otrel-Cass

The idea for this collection emerged during a 3-day exploratory research workshop
in Luxembourg associated with the journal Cultural Studies of Science Education
(CSSE). This workshop was entitled ‘Innovation and collaboration in cultural stud-
ies of science education: Towards an international research agenda’. The 3-day
event held at the University of Luxembourg, between 17 and 19 June 2014, was
organized by Professor Christina Siry and had the overarching purpose to create
new possibilities for collaboration towards viable, tangible research projects and
international networks. This event was funded in part by the Luxembourg National
Research Fund (Fonds National de la Recherche Luxembourg), the University of
Luxembourg and Springer Publishing. Scholars who were invited had an interest
and record of working within sociocultural perspectives. Each scholar was asked to
submit a short paper in advance, to be aligned with one of five strands of the work-
shop. The five strands were equity and social justice, cultural diversity and multilin-
gualism, emotions in teaching and learning, globalization and neoliberalism and
representation and voice in the research process.

Amongst the group of researchers who joined the strand emotions in teaching
and learning, a discussion developed that focused on the challenges and interests in
investigating the role of emotions in science teaching and learning. This book cap-
tures the essence of the workshop discussions from those original members of the

A. Bellocchi (B<)

Faculty of Education, Queensland University of Technology,
Brisbane, QLD, Australia

e-mail: alberto.bellocchi @qut.edu.au

C.F. Quigley
Department of Teaching and Learning, College of Education, Clemson University,
Clemson, SC, USA

K. Otrel-Cass
Department of Learning and Philosophy, Aalborg University, Aalborg, Denmark

© Springer International Publishing Switzerland 2017 1
A. Bellocchi et al. (eds.), Exploring Emotions, Aesthetics and Wellbeing in

Science Education Research, Cultural Studies of Science Education 13,

DOI 10.1007/978-3-319-43353-0_1


mailto:alberto.bellocchi@qut.edu.au

2 A. Bellocchi et al.

special interest group and also includes a number of other scholars who were subse-
quently invited to contribute. These collaborative efforts led to an expansion of
topics that went beyond the original focus on emotions to include also aesthetics
and wellbeing.

What emerged during the discussion in Luxembourg was that most of us had, at
some point, been met with critical reactions to research that considered emotions in
relation to teaching and learning in science. In our discussion, we explored the rea-
sons for our common experiences. We concluded that historically, the science edu-
cation research community had focused on cognitive matters and had only lately
considered research underpinned by sociocultural theories. However, even amongst
those scholars who have focused on emotion and affect, the diversity of perspectives
meant that communication would not always be straightforward. Through our joint
contemplations, we realized that perhaps some science education scholars were
interested, yet unfamiliar, with the diversity of theoretical constructs and approaches
that provide paradigms, conceptual frameworks and analytical lenses for research-
ing emotions, aesthetics and wellbeing. To this end, we agreed that an edited collec-
tion in which each author would outline the theoretical and philosophical
assumptions underlying their work would be one way of explicating the pluralism
evident in these emerging fields of inquiry. In addition, we invited authors to illus-
trate empirical applications of their research to offer clear examples of how different
theories, philosophical positions and methodologies were applied in studies of
learning science or learning to be a science teacher.

Subsequent to the Luxembourg workshop, a number of authors presented work
from their chapters at the 2015 European Science Education Research Association
(ESERA) annual conference in Helsinki, Finland. One of our coeditors, Cassie
Quigley, organized a symposium called ‘Beyond cognition in science education:
Considering the role of emotions, wellbeing, and aesthetics’. Our discussant for the
symposium, Steve Alsop, kindly agreed to join our crew of authors and to write an
afterword for this volume. In this way, this book represents the collective efforts and
diverse views of an international collective of scholars. Inviting Steve to write the
endnote meant that we as editors were not the only voice to bracket the diverse col-
lection of chapters that form the body of this text. This was important, as one of the
goals of this book project was to avoid homogenizing the collection by inviting only
those scholars who shared our theoretical or methodological persuasions. The
ESERA symposium was well attended, and a separate strand on emotion research
also appeared in the conference schedule. We take these to be signs of the increasing
interest in these fascinating and emergent disciplines of inquiry. Perhaps our vol-
ume has been prepared at a time when interest in emotions, aesthetics and wellbeing
in science education is growing. As an international research community that is
interested in problems such as student disaffection with school science and how to
redress such wicked issues, we feel there is an urgent need to expand on more tradi-
tional approaches of investigating science teaching and learning that have been
dominant in the past. The approaches shared in this collection are an attempt to
provide a platform for expanding science education research and practice further in
new and different directions.
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1.1 The Need for Emotion, Aesthetics and Wellbeing
in Science Education Research

Science teaching and learning has been taught from perspectives that focus on
objectivity, rationality and rigor, where emotion, wellbeing and aesthetics have
received scant attention in the past and may even be perceived to cloud the out-
comes derived from systematic scientific investigations (Fricker 1991). The idea
that science is devoid of emotion has been the historical product of the Western
world (Ingold 2011) but has been challenged by a number of scholars including
those who argued for the need to connect body and mind (Merleau-Ponty 1968;
Latour 2004). The uncoupling of emotion from science in teaching and learning and
research has been attributed to ‘a long-standing Newtonian—Cartesian tradition of
separation, prizing apart the mind and body, divorcing and polarizing reason from
feeling’ (Alsop and Watts 2003). Yet, emotions and wellbeing play an important
role in everyone’s life, including in educational settings. Research on emotions in
education since the 1990s has established the key role they play in ‘students’ learn-
ing, developmental trajectories, psychological health,...teachers’ classroom instruc-
tion, and professional careers’ (Pekrun and Linnenbrink-Garcia 2014; p. ix).
Although research on emotion, wellbeing and aesthetics is growing in science edu-
cation, it is still underrepresented in academic journals (Fortus 2014) potentially
because cognitive skills have traditionally been ranked higher than the emotional
and expressive aspects of learning and teaching (Ingold 2011). This book seeks to
build on work that connects the mind and the body, with a focus on emotion, aes-
thetics and wellbeing and their relevance for science education research and prac-
tice. The perspectives presented herein are necessary and timely, given the long and
dominant role that cognition and conceptual understanding have had in science edu-
cation research.

Constructs such as emotion, wellbeing and aesthetics have a long history in phi-
losophy, psychology and sociology. A diverse range of conceptualizations of the
central phenomena they seek to explore and understand constitutes these fields of
inquiry. Although this diversity provides a rich intellectual basis for researchers to
frame studies in science education, it can pose a challenge when authors from dif-
ferent traditions seek to establish links with and critiques of the works of others or
establish their own new ground.

This book presents a selection of work that bridges selected theories and/or phil-
osophical traditions dealing with emotion, wellbeing and aesthetics with the intent
of informing science educators who want to engage with this research and scholar-
ship. It also seeks to provide clear discussion of the foundations of some key con-
ceptual traditions underpinning contemporary work in the field. Through this book
the authors will provide insights and frameworks that support researchers working
in this area. In each chapter, the authors present philosophical and/or theoretical
threads that inform and represent their work, or that of others, on teaching and
learning in science education. Assumptions and traditions of different research
designs are foregrounded to inform future studies and to raise questions about
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approaches to inquiry on emotion, wellbeing and aesthetics. The goal is to expand
views of these constructs and how they can be investigated and understood.

1.1.1 Organization of the Book

The book is divided into three major sections. Part 1 focuses on approaches to the
study of aesthetics in science education. We chose to begin with this topic because
historically, emotions and wellbeing fell under the branch of aesthetics in philoso-
phy. In Chap. 2, Per-Olof Wickman (Sweden) discusses how different schools of
philosophy have dealt with thinking, acting and feeling. By outlining the philo-
sophical roots of these approaches, Wickman outlines the consequences of an aes-
thetics approach for empirical research in science education, as well as in psychology
and neurophysiology. This is followed in Chap. 3 by Per Anderhag’s (Sweden)
account of a taste for science: a construct that he uses to understand learning science
as a situated cultural and social practice. Anderhag opens the chapter with a theo-
retical discussion of taste and how it is relevant for science education. Drawing on
empirical examples from classroom-based research, he then outlines how taste can
be used to explore norms, aesthetics and cognition as transactional phenomena.
Chapter 4, authored by Linda Hobbs and Leissa Kelly (Australia), addresses the
affective/emotional dimension of becoming science educators. Hobbs and Kelly
investigate how a teacher’s passion for science develops, as this is one of the
essences of teaching practice that students report to be highly influential in their
interest levels with science.

Studies of emotion are the focus of Part 2. Alberto Bellocchi (Australia) outlines
the applications of interaction ritual theory and sociology of emotions in science
education research in Chap. 5. He then proposes a microsociology of learning based
on connections between contemporary sociology of emotion and rituals and Emilé
Durkheim’s social epistemology of knowledge. Steve Ritchie and Jen Beers
Newlands (Australia) develop an argument for an event as the unit of analysis rele-
vant for studies of emotion in Chap. 6. Drawing on Sewell’s sociological analysis of
historical events and Zizek’s philosophical discussion of events, Ritchie and Beers
Newlands provide empirical examples from a science teacher education class to
show how this construct provides a meaningful unit of analysis in empirical research
that captures transformative classroom practices. This is followed in Chap. 7 by
James Davis’ (Australia) study of emotion and analogical reasoning informed by
ethnomethodology. Davis outlines the ontological and epistemological assumptions
in his work that brings together ideas from scholars such as David Hume and Emilé
Durkheim to understand classroom analogy as an emotional and embodied practice.
In Chap. 8, Kristin Cook and Gayle Buck (United States) detail their applications of
interaction ritual theory to the study of out-of-school science. Liv Kondrup
Kristensen and Kathrin Otrel-Cass (Denmark) draw on Maurice Merleau-Ponty’s
philosophical theorization of emotions as publicly embodied enactments that are
shaped by behaviours between people in Chap. 9. Adopting this theoretical
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orientation to emotion, Kristensen and Otrel-Cass then provide an analysis of an
eighth grade science class engaged in learning physics. Examples are provided for
ways of analyzing bodily stance to interpret emotions in empirical research. Morten
Petersen and Niels Dohn (Denmark) discuss psychological constructs of emotion
and interest in Chap. 10. In this chapter, Petersen and Dohn tease apart the different
constructs of interest asking questions about its relationship to emotion. They focus
on examples of topic and epistemic emotions that relate to the content of learning
and engagement with the content, respectively. Two cases from upper secondary
biology classes are used to illustrate empirical examples of these constructs. Chapter
11 by Tatiana Chemi (Denmark) presents examples of integrated arts and science
curriculum. This chapter outlines the way in which artistic experiences related to
science can facilitate dedication to science, self-development and learning.

Wellbeing and wellness are the focus of Part 3 of the book. This is an area of
research that is still emerging in the science education literature. In Chap. 12, Ken
Tobin, Konstantinos Alexakos, Anna Malyukova and Al-Karim Gangji (United
States) begin by outlining developments of an approach to authentic inquiry that
engages multiple systems of logic and theory. After detailing some of the underly-
ing assumptions of these sociocultural traditions, the authors provide examples of
the inclusion of Jin Shin Jyutsu (JSJ), an Eastern system of logic that is also a tradi-
tional form of medicine, into their recent research and practice. Through examples
from a university research class, Tobin and colleagues demonstrate how the JSJ
system can be used for coding episodes of classroom interaction whilst also offering
an intervention for ameliorating excessive emotions that are detrimental to learning
or interactions. This highly novel approach to inquiry and classroom intervention
offers scope for authentic inquiry in science education that may benefit practitio-
ners, researchers and participants. Cassie Quigley and Renée Lyons (United States)
introduce wellbeing in the context of environmental education research in Chap. 13.
Wellbeing and emotion is presented in the context of an ethic of care. Quigley and
Lyons describe experiences of an ethic of care in teaching environmental science
within a middle school setting. Their study presents an approach to deconstructing
normative rhetoric surrounding environmental care in order for students to recon-
struct their understanding with a focus on values and social justice.

The book concludes with an afterword in Chap. 14 by Steve Alsop (Canada).
Undaunted by the task of summating the collection, Alsop offers suggestions for
what more can and should be known and studied about emotions, aesthetics and
wellbeing, indicating directions that were not addressed in the book chapters. After
a review of chapters presented in this collection, Alsop offers a forward-looking
perspective providing scope for future international collaborations for subsequent
editions of this manuscript. He also suggests how the topics addressed in this vol-
ume can be and are being studied by other scholars in the field.

Preparing this collection has been a worthwhile experience for us as editors
because we found a substantial community of international scholars who share our
interests in these topics. The level of scholarship with which we were met as we
collected the various contributions was impressive. This book is not only an attempt
to collect theories, philosophical traditions and empirical examples of inquiry on
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emotion, aesthetics and wellbeing but also an attempt to build a community of
scholars and to foster international collaborations and discourse on topics that will
have ever-increasing importance for science education and education more gener-
ally for decades to come. To the readers of this book, we hope to have provided you
with inspiration to join us in these exciting lines of inquiry.

We thank our authors for their thoughtful contributions and the work that went
into achieving this international collaboration. We are also indebted to Adeyanju
Odutola and Heidi Cian for their assistance with collating chapters and author
information.

The Editors

Alberto Bellocchi, Cassie Quigley and Kathrin Otrel-Cass

February, 2016
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Aesthetics in Science Education



Chapter 2

Back to the Drawing Board: Examining

the Philosophical Foundations of Educational
Research on Aesthetics and Emotions

Per-Olof Wickman

Thinking is an act. Feeling is a fact.

Clarice Lispector (1977/2014, p. 3)

2.1 Introduction

There is much to contemplate in the short quotation from Clarice Lispector’s novel
Hour of the Star. This humorous statement is perplexing in a wonderful way, mostly,
I think, because it unites what is typically separated. To be prosaic, it concerns the
three basic elements of how Western thought since antiquity has divided the human
mind into faculties. In Lispector’s rendering these three faculties are thinking, act-
ing, and feeling. In dealing with emotions, wellbeing, and aesthetics, this book ori-
ents itself primarily toward “feeling” in Lispector’s terms. In this chapter I will
examine how various schools of philosophy have approached this tripartite division
of human faculties and the consequences their basic assumptions have for science
education research on aesthetics and emotion.

In modern philosophy the three faculties are usually divided into cognition,
morals, and aesthetics. An example, to take a philosophical oeuvre seminal to sub-
sequent understanding of our faculties, is the three “critiques” by the German phi-
losopher Immanuel Kant (1724—-1804): Critique of Pure Reason (Kant 1781/1998),
Critique of Practical Reason (Kant 1788/2004), and Critique of Judgment (Kant
1790/1987). His first critique concerns the problem of certainty and the grounds for
justified true belief. It is about the basic human faculty of cognition, that is, the
rational and empirical grounds for knowing that something is the case (a fact). The
second critique treats morals or the grounds for human conduct, that is, the proper
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acts or behavior in various situations. The third deals with grounds for aesthetic
judgments concerning what we find agreeable/disagreeable or beautiful/ugly. This
tripartite account is still today widely embraced, even beyond philosophy, psychol-
ogy, neuroscience, and education, where we can find evidence of divisions of the
human mind into cognitive (e.g., knowledge), motor (e.g., skills), and affective
(e.g., emotions) functions. Sometimes this tripartite division, stemming from lin-
guistic and cultural distinctions, also refers to biological structures in the brain.

Of interest also for the theme of this book is how aesthetics as introduced by
Immanuel Kant did not only deal with emotions as inner states of mind (feelings of
agreeableness or disagreeableness, i.e., emotion) but also with judgments of taste
about qualities of objects in the world, such as beauty or ugliness (aesthetics in the
restricted sense). To Kant, and in philosophy more generally, both kinds of judg-
ments are aesthetic. What is beautiful is often also agreeable, and what is ugly is
typically disagreeable (Kant 1790/1987). I will here use this classic philosophical
account of aesthetics as dealing also with emotions and wellbeing, to avoid restrict-
ing myself by definition to a review of the third faculty about taste and feeling as
only being about what is covert inside us, and which we can only know something
about by asking people, or in some camps even better, by scanning their brains.
Kant’s project was to ground aesthetic judgment metaphysically—just as he had set
out to do with cognition and morals—particularly regarding beauty, as such a judg-
ment is almost like a statement of objective fact, asking for other people’s assent
(Kant 1790/1987). The factual grounding of feelings, to paraphrase Clarice
Lispector, is something scholars have repeatedly returned to with different out-
comes depending on their theoretical perspectives.

2.1.1 Analytic and Synthetic Traditions

As an initial guiding simplification, historically there are basically two ways to
approach human faculties and the role of aesthetics for meaning, namely, the ana-
Iytic and synthetic traditions. Analytic implies that meaning is based on nature or
God-given distinctions, usually dichotomies (e.g., mind-world, inner-outer, value-
fact; analysis: dividing into elements). Synthetic, on the other hand, implies that
meaning is springing from human experience in transacting with the world, where
analytic distinctions are secondary and gain meaning through human practices and
their purposes (synthesis: combining elements into a whole).

Analytic approaches constitute the mainstream Western tradition in philosophy,
where questions of truth and certainty of propositions are the foundational project
and where questions of meaning, as well as of emotions and aesthetics, are investi-
gated with regard to their ability as language propositions to say something true
about the world. The basic characteristic of such propositions is their representa-
tional nature; it is asked whether the proposition corresponds to something that
actually exists in the world, an object independent of the beholder. Meaning is noth-
ing but a cognitive and epistemological matter; only that which is objectively the
case in the world has meaning. Values such as emotions and aesthetics are meaning-
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less because of their presumed subjective nature. Learning, according to an analytic
understanding, thus means to gain correct representations of the world, of that
which is the case. Meaning needs to be independent of values of aesthetics or mor-
als, what we like or not or what ought to be the case (Putnam 2002).

Synthetic approaches are here defined as all the disparate philosophical schools
critical of analytic philosophy and its propositional and representational approach to
meaning (cf. Burke 1994). Synthetic critique originated mainly during the late nine-
teenth century and came to flourish and affect research during the twentieth century.
Here we find American pragmatism, later Wittgenstein and Continental philosophy
(e.g., phenomenology), and educational research influenced by them such as critical
research, post-structuralism, or progressivism. Situated approaches within sociocul-
tural research also belong here, as, for example, activity theory or situated cogni-
tion. Within a synthetic approach, meaning is something that happens through
historically' situated human transaction. Although there is considerable variation as
to how the various schools understand the contribution of human faculties to mean-
ing, and their ambitions in relation to metaphysics, of interest here are those schools
that approach meaning naturalistically, as an empirical problem of how faculties
come into use in various situations, through action in relation to purpose. It is not
assumed a priori that truth and certainty of propositional statements are the basic
entities giving meaning to human undertakings.

All the same, it needs to be pointed out that although synthetic approaches have
produced vast amounts of research on situated cognition, much less empirical
research exists on how aesthetic values and concomitant emotions are situationally
transacted, for example, in science classrooms (Kwah et al. 2016). Here synthetic
research is only in its infancy. It should be noted that much educational research
does not explicitly account for its philosophical assumptions and therefore cannot
easily be put into one camp or the other, which means that my philosophical catego-
rization of studies of others to a large extent is based upon the units of analysis
chosen, the methodologies applied, and the relationships taken for granted between
entities examined. These studies rarely see themselves as one coherent field of
research; that is my construction designed to illuminate possible alternative takes on
research on aesthetic experience. The distinction between analytic and synthetic
research should not be understood as a classification system for the studies cited, but
rather as an analytic heuristic to illuminate what typically tacit assumptions allow
researchers to examine and what questions may have been left out and that could
benefit from a synthetic critique and approach.

"Here historical should not be understood as designating something that occurred in the past.
Historical means that events are approached as history, that is, as largely contingent, indeterminate,
unique, and not repeatable as wholes (Rudwick 2005). Repeatable patterns in history need to be
extracted from numerous cases to see what is common to them. And to find out how these patterns
could be used to help people of certain practices to cope with other historical events they need to
be mangled further. The term fransaction was introduced by Dewey and Bentley (1949/1975) to
emphasize that knowledge or experiences, generally, do not come ready-made, but need to be
continuously transformed as shared action. Pickering (1995) referred to this historicity as the man-
gle of practice.
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2.2 Analytically Oriented Research on Aesthetic Experience

This section examines the mainstream assumptions about aesthetic experience and
emotion in science education research as well as in education, psychology, and neu-
rophysiology more generally. I demonstrate how certain conceptual distinctions
may be taken for granted and the consequences these distinctions have for method-
ologies and what can be investigated and discerned through research in these fields.
I illustrate how much of this research relies on a conception of learning as change
of mental states and as chains of causal law-bound processes. Typically this research
searches for structural factors causing emotions within individuals, and these fac-
tors need to be changed to change behavior. Emotions are studied as affective inner
mental structures, which are defined by nature rather than by learning. It is a reward
or arousal system with distinctions that come ready-made by nature. Aesthetics as
distinctions about the beautiful and ugly are rarely studied except as a topic specific
for the fine arts. In analytically oriented research on emotion, there are often reduc-
tionist assumptions, where neuroscience is fundamental for psychology, which in
turn is fundamental to education. It is therefore relevant to first ask what the assump-
tions are of neuroscience.

2.2.1 Neuroscience, Cognitive Science, and Psychology

Neuroscience, or sometimes neurobiology, is the science of the nervous system. In
neuroscience faculties are typically defined in terms of inner/subjective and outer/
objective. Cognition through our senses can be examined in all its objectivity as
represented through well-defined outer stimuli. Emotion is more problematic as it is
something subjective inside us, apparently not representing any outer object in a
straightforward manner. In a basic textbook on neuroscience, emotions are intro-
duced as follows:

In this chapter, we explore the neural basis of emotion. But how can we study something as
ephemeral as one’s feelings? If you are studying a sensory system, you can present a stimu-
lus and seek neurons that respond to it. You can manipulate the stimulus to determine the
stimulus attributes (e.g. light intensity, sound frequency) that are best for evoking a
response. It is not as straightforward to study emotions in animals that cannot tell us their
subjective feelings. What we observe are the behavioral manifestations of the internal emo-
tions. Therefore, we must carefully distinguish between emotional experience and emo-
tional expressions. (Bear et al. 2007, p. 564, original emphases).

Hence, a first assumption of neuroscience is that emotions are basically inner as
opposed to cognition, which can be defined by its outer, physically distinct stimuli.
It is also suggested that for researchers to know them epistemologically as emo-
tional experience, researchers have to rely on secondary emotional expressions,
which necessarily do not have a one-to-one relationship with the experience, like
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the alleged exact correspondence between stimulus and response as between light
and light receptors. There is no specific physically defined stimulus that corresponds
to specific emotional receptors. Emotional research, in lacking objective reference,
to a high degree depends on every-day linguistic categories about emotions, relying
on how people describe their feelings in interviews or how neuroscientists tend to
associate outer emotional expressions with certain ordinary linguistic categories
such as happiness and sorrow. Only such common linguistic categories, after the
emotional experiential fact, can be matched with inner emotional experiences using
contemporary research methods of neuroscience that make these “inner” and sub-
jective phenomena “outer” and objective through, for instance, human brain imag-
ing techniques like magnetic resonance imaging (MRI). A corollary of this
assumption is that experience is an inner and private phenomenon or state.

The second assumption of neuroscience research is that the nervous system can
be examined as causal chains of stimulus and response in relation to the function of
different structures in this chain. Research within this field regularly asks where
different kinds of inner emotional experiences are located, either in the brain or in
the physiological responses of the body. In extension some emotions are also sig-
nificant as intermediary causes in cognitive and behavioral learning by becoming
associated in terms of reward or punishment with certain cognitive stimuli or certain
behavior. This field of research concerns motivation for individuals for performing
certain behavior. Along these lines clinical neuroscience research ascribes certain
behavioral morbidities as due to malfunctions involving emotional causal chains,
sometimes successfully so, to alleviate human suffering (Rockwell 2005).

However, this is where textbook presentation of emotions in neuroscience usu-
ally stops, and little is known about what emotion is as normally functioning circuits
of the brain. Neuroscience research on emotion does not have a central position,
because of its ill-defined nature in physical terms. The circularity of reifying the
social categories of ordinary speech as biological brain structures and then reusing
the brain structures as facts to explain the functioning in terms of ordinary linguistic
categories is problematic epistemologically (cf. Lundegard and Hamza 2014), as
has also been pointed out by neuroscientists: “the pitfalls all good neuroscientists
try to avoid: unconsciously shoehorning neuroimaging results into social categories
that may not have any biological meaning” (Zimmer 2004), or, “...our psychologi-
cal theories pretty much use folk psychology terminology...We talk about emotion,
planning, memory, and attention, but just because we use these words, it does not
mean that these are psychological discrete entities, or even exist as coherent mecha-
nisms.” (Harley 2012). Perhaps this is the reason that definitions of emotion are hard
to find in this field. In a classic textbook on psychology (16th edition), Susan Nolen-
Hoeksema and cowriters (2014) in the glossary define emotion as “A complex con-
dition that arises in response to certain affectively toned experiences.” Affect in turn
is defined in the same glossary simply as “Emotions and feelings,” completing the
circularity.
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Mainstream cognitive science (Eysenck and Keane 2015) and psychology (Nolen-
Hoeksemaetal. 2014) often share these two assumptions of neuroscience. Furthermore,
generalizations are often made about how emotions may be structured in terms of
discrete, essential (statistically independent) states, either categorized into basic dis-
tinct emotions such as happiness, anger, fear, disgust, surprise, and sadness or along
dimensions of positive and negative affect. The division into basic emotions has been
questioned by neuroscientists on the same grounds as the earlier mentioned critique
about applying categories of ordinary language to physiological states or brain struc-
tures (see Damasio 2012 and Harley 2012). The multitude of divisions suggests that
they are pragmatic rather than natural categories and thereby ad hoc for solving spe-
cific problems. They are also chauvinistic in the sense that they are not based on actual
comparisons of languages of different cultures and their situated use and thus tend to
naturalize distinctions of the English language as given beforehand.’

To sum up, neuroscience, cognitive science, and mainstream psychology gener-
ally tend to approach emotion as inner states and understand them as structures
functioning in causal stimulus-response chains. Knowledge about these structures
and functions are the ultimate facts, and culture and language are seen as secondary
effects of these biological structures, and it is unnecessary to know anything about
them before conducting research on emotion. Rather, it is assumed that neurosci-
ence is foundational to cognitive science, psychology, education, and sociology. A
blind spot of this field is thus how emotion also is a fact constituted through social
and externally material processes (Harley 2012). It overlooks, for example, how
human emotion is learned and may change in terms of taste® depending on the peo-
ple and artifacts encountered when growing up, as, for example, food shared in the
culture or topics discussed and valued at home when growing up. This has to do
with their blindness for the outer qualities of aesthetics in the restricted sense, that
is, how people’s sense of beauty develops through social and material transactions,
a taste that typically is highly contingent upon nurture rather than nature (e.g.,
Bourdieu 1984). To find the term aesthetics in these fields, one has to look to spe-
cialized literature on how people experience the beauty of faces, bodies, shapes, or
art (e.g., Chatterjee 2014). There is a shift toward understanding emotion as signifi-
cant for cognition and a shift away from seeing emotion as nonsense and merely

2See, for example, the studies by Levenson et al. (1992) and Waller et al. (2008). For the interested
reader, the linguist Guy Deutscher (2010) in this regard offers a revealing analysis of how different
cultures and their languages, for instance, talk about colors and the consequences this has for
experience. His discussion does not concern aesthetics, but questions cognitive distinctions as
given, for instance, how colors may not be understood as a straightforward relationship between
the physical stimuli of wavelengths and the response of neurons in the eye.

3Taste is here preferences which are aesthetic and thus from an analytic perspective just a question
of what you happen to like or dislike. However, as is discussed at length in Chapter 3, your taste,
for instance, regarding music is more than a personal aesthetic bias of what you like or not.
Aesthetics is one component. A taste is strongly connected to cognition and action. You need
knowledge to appreciate certain music and talking about music in certain ways. Taste in this way
develops through socialization or enculturation (Bourdieu 1984).
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subjective and not important for cognition. But still, emotions remain inner of which
researchers only register secondary expressions.

2.2.2 Science Education

The field in science education studying the aesthetic realm of human experience is
vast, and considering the total number of publications, the area is one of the most
well researched (e.g., Fortus 2014). However, the constructs used to study this realm
vary considerably, although with certain emphases. Table 2.1 is the result of search-
ing the ERIC database for articles in science education in relation to the various
constructs used.* Although this search is not to be considered as representing the
distribution of publications in any exact manner,’ in qualitative terms it gives a
general idea about how this area is typically approached. As can be seen from Table
2.1, the most common constructs used to study aesthetic experience in science edu-
cation are (1) attitude, (2) motivation, and (3) interest. Far less common are the
constructs (4) emotion, (5) aesthetic, (6) affect, and (7) taste that together constitute
less than 5 % of the peer-reviewed publications.

The most reasonable explanation for this pattern is that the first three constructs
concern aesthetic relationships of a person purportedly to mentally external objects,
what students or teachers feel about these, and are thus something that can be seem-
ingly easily asked about. They are about attitudes toward (e.g., van Aalderen-Smeets
and Walma van der Molen 2015), interest in (e.g., Areepattamannil 2012) or moti-
vation fo (e.g., Vedder-Weiss and Fortus 2011), and so forth. Common objects asked
about are science generally, or aspects of science (experiments, inquiry, etc.) and

4The search was performed August 12, 2015, using the string “(“science education” OR”’science
teaching”) AND title:attitude” (attitude was of course exchanged depending on construct searched
for). When searching, for example, the ERIC (Institute of Education Sciences, http://eric.ed.gov)
database collection for titles with “emotion,” it also brings titles with suffixes, i.e., “emotions” and
“emotional.” For each search the first 60 hits were scrutinized to decide the proportion that actually
concerned science education and the emotional or aesthetic aspects of the construct in question.
The first hits are the most recent ones added to the database. The search was carried out between
August 12 and 20, 2015. For example, affect first returned 1009 hits of which only 5 of 60 were
relevant. 46 concerned the verb affect, 4 were of other school subjects, and 5 were generic articles
on affect. The number relevant was calculated as 1009 x 5/60 = 84, which is given in Table 2.1. The
original numbers for the other constructs were attitude 7275, motivation 2310, interest 1647, emo-
tion 645, aesthetic 171, and taste 72. The decision to use the first 60 hits was based on the few
original hits for taste and as ERIC in the default mode presents 15 hits per page.

SThere are several other constructs that could be examined, e.g., general ones like engagement,
feelings, and mood; overlapping ones like health, well-being, and illness; or specific ones like fun,
Jjoy, anxiety, like, etc. However, they were either considered to fall under the constructs searched
for (e.g., anxiety as an emotion) or of wider more general scope (e.g., value which usually concerns
morals). The constructs chosen represent a reasonable selection for the argument of this article.
The ones chosen represent the most common constructs and some alternatives to illuminate the
analytic-synthetic distinction of this chapter. Other chapters in this book are focusing the close
relationship between aesthetic experience and well-being.
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Table 2.1 Tge Ill.lnlleF of Construct in title | Total number | Percentage
peer-reviewed articles in -
science education as AttlFUde.(s) 6911 62
distributed according to Motivation 2079 19
emotional or aesthetic Interest(s) 1647 15
constructs in their titles from Emotion(—s, —al) 204 2
a search in the ERIC database Aesthetic(s) 171 1.5

Affect 84 0,8

Taste 5 0,04

Total 11,101 100

whether students are interested or feel competent in the subject, often using ques-
tionnaires before and after an intervention. Emotion and affect, on the other hand,
conceptually are by definition not connected to any particular object and so seem-
ingly more elusive in the objective sense of differentiating between inner experience
and outer expression. Research in science education using these constructs tends to
focus on how various instances in the classroom affect the emotional state of stu-
dents and so their wellbeing (e.g., Liu and Chiang 2014). The construct aesthetics
is typically used by articles in the database as dealing with art and less so with sci-
ence. When applied to science education, it often concerns arguments for introduc-
ing feelings of wonder, awe, or the sublime (e.g., Milne 2010). Taste, for similar
historical reasons of use, is not traditionally associated with objective science, but
more so with subjective realms like entertainment, design, or food. There are a few
publications in science education that involve relationships between students’ social
backgrounds/aspirations and taste for studying science (e.g., Hilmer and Hilmer
2012).

Although the distribution of articles over constructs is not easily explained in
terms of the analytic-synthetic distinction, the methodologies applied together with
the units of analysis chosen and the relationships between entities examined make
the analytic bias all the more obvious. The methodology most commonly applied in
the articles examined in the search of the ERIC database is self-reported data col-
lected usually through questionnaires, but sometimes also through interviews (Table
2.2).° Only 6 % of the articles are in situ studies, for instance, ethnographies

¢Of the first 60 article hits using ERIC, those relevant for each construct (number of articles given
as N in the table; see footnote 1) were divided into those that use primary data (self-report and in
situ studies) and those that use secondary data and argumentation or were suggestions for teaching
(theoretical or review). Self-report uses various kinds of prompts or other ways to reconstruct what
occurred earlier. Questionnaire includes different kinds of survey instruments, also those with
open more qualitative questions, although the vast majority is quantitative. Interview includes, for
example, focus groups, stimulated recall, and introspection. Combinations include studies using
both questionnaires and interviews. In situ entails studies of aesthetic experience as it can be
directly registered in situated activity, usually in the classrooms as ethnographies. However, a large
proportion of the in situ studies using the construct interest is children’s questions to scientists as
part of, for example, TV shows. As state indicates that the study registered the state of children’s
aesthetic experiences, i.e., whether they seemed interested, motivated, or happy and what they
found pleasure in or that gave them anxiety. As constituted includes studies interested in following
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Table 2.2 The percentages of peer-reviewed articles in the search of Table 2.1 in relation to the
methodology used to gain data regarding the various constructs

Attitude | Motivation | Interest | Emotion | Aesthetic | Affect | Taste | Total

N=57 |N=54 N=59 [N=19 |N=14 |N=5 |[N=4|N=212
Self-report 92 92 70 63 28 60 50 87
Questionnaire | 74 63 42 37 7 40 25 65
Interview 2 9 14 26 7 0 25 6
Combinations | 16 20 14 0 14 20 0 16
In situ 2 4 19 27 21 0 25 6
As states 2 2 17 16 14 0 0 5
As constituted | 0 2 2 11 7 0 25 1
Theoretical or | 7 4 12 11 50 40 25 8
review

including records from classroom events (e.g., Mumba et al. 2015), although there
are five articles in the sample that analyze voluntary questions young people submit
to different media fora, for example, “ask a scientist” (e.g., Baram-Tsabari and
Yarden 2009). Discounting the latter makes the proportion studying aesthetic expe-
rience in situ even smaller (less than 4 %). Only 1 % of the total number were stud-
ies of aesthetic learning, that is, how people’s sense of beauty and emotional
relationship to objects are transformed bit by bit through the transactions occurring
in situ (e.g., Flavia et al. 2003).

All the same, and perhaps somewhat paradoxical, the ambition of the majority of
the studies using self-reports or assessments of aesthetic states rather than its con-
stitution is to examine how students’ or teachers’ interest, motivation, or attitudes
may be changed through various interventions. Here several nested assumptions
with analytic inclinations are implied to allow such inferences without actually
studying the processes.

The first assumption is that as these processes are inner, they are not possible to
study as they occur without perhaps advanced brain-scanning equipment, only their
outcomes or expressions. Remember the credo from neuroscience: “What we
observe are behavioral manifestations of the internal emotions. Therefore, we must
carefully distinguish between emotional experience and emotional expressions”
(Bear et al. 2007, p. 564). Although this assumption is rarely explicitly formulated
in science education research, it sometimes becomes evident in the dependence in
some works on neurological foundations for arguments (e.g., Liu and Chiang 2014)
or on theoretical frameworks based on internal emotional states as part of causal
chains effecting behavior.

The latter kinds of explanations bring us to the second assumption which is that
theory about inner causal stimuli-response chains can be applied to infer processes

the transformation of emotions or aesthetic experiences, i.e., how people learn new emotional
relationships and aesthetic values in relation to what occurs in transactions. As the first 60 hits are
the most recent added to the ERIC database, they cannot be seen as representative of the whole
database, but are more reflective of the current situation.
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from states and that the states of these chains are biological entities and not prag-
matically chosen distinctions to solve specific problems. It is not necessary to study
what it entails to learn an interest or attitude socially and materially. Rather ordinary
speech categories about emotions and the objects of these emotions (e.g., “I enjoy
science”) used in, for instance, questionnaires are treated as natural categories
which can be made objective through causal chain analysis. One such often used
model is the one van Aalderen-Smeets et al. (2012) developed to understand pri-
mary teachers’ attitudes toward science, depicting “attitude toward teaching sci-
ence” as constituted by the states “cognitive beliefs,” “affective states,” (which in
turn can be divided into “enjoyment” and “anxiety”) and “perceived control,” which
in turn causes “behavioral intention,” which again causes “behavior.” These compo-
nents of the causal chains are put in boxes with arrows representing causation. This
model in turn is built on the similar more general and very influential model—the-
ory of planned behavior—developed by Ajzen and Fishbein (1980) to explain how
attitudes affect behavior. This is just one example among many causal models to
explain behavior (another example is the influential self-efficacy theory of Bandura
1977).

A consequence of these assumptions is that human conduct is approached as
behavior’ caused by what lies behind, rather than as action tinkered bit by bit in
relation to purpose in an activity and life. What lies behind human conduct is the
mental structures, which depending on the constructs used may be attitudes, inter-
est, or motivation, and to change behavior researchers seek an educational method
that will change the attitudes (as, e.g., inner emotions and experience) and so the
behavior (outer expressions) to better fit the norms (e.g., more students following
science careers). It is almost as if the educational method is seen as a medication, a
pill that causes certain physiological processes in the body, resulting in predictable
behavior of the patient (the student). The intelligent teacher making decisions along
the way together with students is easily lost in this approach to aesthetic experience
or experience at large for that matter.

Internal critique of this approach to aesthetic experience mainly concerns how
well the constructs are actually measured, where room for interpretation, lack of
strict definitions, or consensus is usually seen as a weakness, as there is only one
reality out there to know for certain. Measurements need to better correspond to
natural entities although voices are also raised for a better conceptual fit of the con-
structs to the interest of the field of the research (Reid 2006). Science education may
need somewhat different constructs and methods to study attitudes than those of, for
instance, sociology or psychology.

"Commonly a difference is made between behavior and action. Scientifically, behavior is a bio-
logical concept defined in terms of physiological processes as muscle movements or gland secre-
tions resulting from causes preceding the motor responses (cf. behaviorism). Action is a concept of
the social sciences and humanities, where human conduct is given meaning in relation to purpose,
what is to be achieved, rather than from what causes it (Elster 1988). The teleological explanations
of the social sciences and humanities are typically banned or eschewed in the natural sciences
(Dennett 1995). Often in research with analytic tendencies, behavior is the preferred term, although
without necessarily making an overt distinction to action.
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2.3 Basic Assumptions of Analytic Approaches

Mainstream studies in science education on aesthetic experience do not only echo
the typical assumptions of neuroscience, cognitive science, and much of psychol-
ogy. As alluded to in the introduction, roots of these shared assumptions go deeper
and amount to old Western traditions of accounting for the human faculties, which
are often collected under the generic term analytic philosophy (e.g., Shusterman
2000). These assumptions are rarely laid open and examined by the researchers
themselves within these fields, but, as well, become evident, typically by synthetic
researchers questioning these assumptions. Inside critique is mostly not about
changing assumptions, but rather about giving up realism and replacing it with
skepticism (e.g., Chalmers 2013).

Analytic philosophy can be characterized as a pervasive quest for certainty,
where theories of meaning are conflated with theories of truth. It adopts a represen-
tational and propositional account of meaning as well as a core of a priori opposi-
tions such as the subject-object, inner-outer, and value-fact dichotomies to explain
the operation of human faculties. It is a search for a certain foundation beyond
human purpose, giving explanations about what is behind or the causes for what is
in the world. In doing this, analytic philosophy construes language as representing
the world. The foundation for accomplishing true correspondence between mind,
world, and language is the all-encompassing problem to be solved. A meaningful
proposition is only one that gets reality right (Rorty 1991). “Snow is white” is
meaningful only if “Snow is white.” That someone believes in their mind that “Snow
is white” has no meaning until that language proposition “Snow is white”” with cer-
tainty is established to correspond to a fact in the world, namely, with certainty that
“Snow is white.” This view of meaning entails approaching learning as a sole indi-
vidual constructing mental representations (concepts) of the world through lan-
guage. This analytic approach to knowledge as justified true belief goes back to
Plato. Analytic philosophy also owes Plato for its search for essences, that is, divi-
sions of the world which are natural and represent nature as it is, beyond human
interest, purpose, and practice. The tripartite division of human faculties is one such
analytic split taken as out there rather than as pragmatic for purpose (Dewey
1929/1958). Another is the division between the mind, language, and world (Rorty
1980).

Aesthetic experience concerns values, which analytic philosophy traditionally
considers merely as subjective opinions and so as opposed to facts and justified true
belief (Putnam 2002). Thus, the only way to give values meaning is to find what
they correspond to in the world (Ostman and Almqvist 2011). As we have seen, in
educational research their correspondence to the world is usually salvaged by refer-
ence to biological structures and functions. Emotion is given meaning as objective
states of the brain, and these biologically fixed states are involved in causal chains
affecting behavior and so the learning of the biological body. Apart from this alleged
objective role as biological intermediaries, emotion as culturally situated and con-
stituted has no meaning as merely being a matter of taste. Emotion has no objective
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existence other than as structures with fixed functional roles in inner causal chains.
Language on emotion needs to be explained from its biological essence to say
something true of the world and so become a fact with meaning. The prevailing
reduction of educational research on aesthetic experience to neuroscience in this
light is not surprising.

For emotions or aesthetic experiences to pass as facts and so be meaningful in a
scientific endeavor, they cannot be taken as they are experienced jointly together
through action and discourse, but have to be construed as objective mental states
rather than as values. Experience is a priori assumed to be inner through the dichot-
omy experience-expression, and expression (e.g., language)—Ilike the shadows in
Plato’s allegory of the cave—is just a dim representation of the experience that is
inside us (cf. Garrison 2003). A feeling is a fact only through a theory about how the
brain operates via sensory stimuli to outer behavior and not as a part of lived life.
For researchers the continuity between aesthetic experience and life is a question of
causal mental chains. The questions returned to are “How can we know with cer-
tainty what a feeling corresponds to in the world?” and “How can it be established
as a fact which does not beget subjective interpretation?”” Here analytic approaches
need a theoretical proxy linking outer physical stimuli, inner experience as a bio-
logical phenomenon and outer expression as biological behavior. This is where
theories about basic emotions and their correspondence to certain facial, gestural, or
linguistic expressions or brain areas come in. Theoretical causal models explaining
the correspondence between attitudes or interest as behavioral responses on ques-
tionnaires also belong here. The caveat of some neuroscientists that emotion cannot
be studied in a straightforward way, as it does not correspond to a specific physical
stimuli, also reflects analytic epistemology and concomitant distinctions resulting in
skepticism. The analytic project is to save the correspondence between aesthetic
experiences as reported through language and facts as objectively existing in the
world, beyond human purpose and interpretations.

This focus on causation, biology, and behavior is also related to the tradition in
science education of rendering science as ultimately being about explaining the
world as the operation of underlying factors, variables, and causes and leave out of
the account the historically contingent and the purposes of the undertaking. There is
a risk here of subscribing to an Aristotelian Cosmos, where everything can be
explained in terms of inherent causes. Galileo Galilei encouraged us to ask how
rather than why the Cosmos works, and to examine the actual processes so that we
better can cope with them, and not be content with constructing hypothetical ulti-
mate causes merely to explain them. Explanations come after we know how the
Cosmos works, not before the fact (Schwab 1978). A focus on explanations as
causal relationships easily also overlooks the discovery of history at the turn of the
nineteenth century, where the Cosmos began to be understood not only as law bound
and predetermined, but as contingent and depending on what is historically unique
at a specific place in time (Rudwick 2005). Besides, analytic philosophy usually
dismisses synthetic thinkers such as John Dewey (Burke 1994), who emphasized
meaning as occurring through shared human practice and that there is always a



2 Foundations of Research on Aesthetics and Emotion 21

human interest involved in sensemaking of the Cosmos. This interest is not just
inner and private, or biological, but continually shared and transacted.

Finally, the analytic division of aesthetics and cognition as separate faculties of
mind did not only result in philosophy approaching science as a pure quest for truth
but also that philosophers tended to miss that aesthetic experience is a necessary
component of doing science (Dewey 1929/1958; Fischer 1999; Root-Bernstein
1996). In the nineteenth century, aesthetic experience came to be understood as
detached from reality and so the opposite of cognitive experience. Aesthetic experi-
ence was seen to reach its highest levels in fine art, and still fine art is considered to
be qualitatively different from science (e.g., Welsch 1997). This understanding of
aesthetic experience in science and in fine art very much prevails today, which is
evident from the earlier literature review, where aesthetics is usually studied as fine
art or as elevated emotion detached from the regular transactions of the science
classroom.

2.4 Emotion and Aesthetics in Synthetic Philosophy

To begin with, of interest here are exceptions in neuroscience which try to go beyond
its basic assumptions. I mention this example not as a foundation for synthetic
approaches, but rather to make clear that there is no consensual neurological foun-
dation for understanding human conduct and aesthetic experience. Here the pio-
neering research of Antonio Damasio (2006, 2012) can be mentioned as an example.
In his research, based on neurological patients with disorders both of decision mak-
ing and of emotion, he demonstrates how emotion is necessary for reason and not
opposed to it (Damasio refers the opposition to Descartes and his separation of mind
and body, cf. also Alsop 2005). Damasio argues that neurologically, the brain cir-
cuits of reason and emotion are not separated, but emotion is in the loop of reason,
and so involved in moral reasoning and in aesthetic experience. From this Damasio
(2012) builds a hypothetical theory of how the brain-body nexus works, very much
on the grounds of traditional causal chains of stimuli-response, which is beyond the
educational theme of this chapter. All the same, this line of neurological research
has implications for a synthetic point of view, as it suggests how cognition, moral
decision making, and aesthetic experience are diffusely organized structurally in the
brain. Hence, the language of aesthetic experience should be mainly seen as socially
and culturally constituted, with little neurological structural basis. In my interpreta-
tion this means that to understand the role of aesthetic experience and emotion for
people’s lives and for learning, as in educational settings, it is necessary to study
them in action, as social transactions, in historically constituted settings, without an
analytic bias that the brain is primary, whereas communication, culture, and social
life are secondary (Dewey 1922; Garrison 2003).
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2.4.1 Wittgenstein and the Meaning of Language

So what do alternative synthetic assumptions look like and what consequences may
these have for the methodologies used? What else is learning and meaning about if
they are not about constructing a correct conceptual representation of the world?
Ludwig Wittgenstein (1967) in his work Philosophical Investigations asked himself
how we learn the meaning of a word. He started out in the idea that we learn its
meaning by learning what it represents in the world. Adopting this line of reasoning,
we may, for example, teach the child the meaning of the word fly by pointing at one
and say “fly.”® In examining this analytic account of language, through numerous
examples he investigated if learning language in this way is possible at all, and what
an alternative route might look like. In the vein of Wittgenstein we may thus ask:
How can the child know what the adult is pointing at with regard to the fly? Is it its
wings that is pointed at and called fly? Or is the word fly representing insects or
animals generally or any animal with wings? How can the child know that the adult,
already mastering language, has a particular group of insects in mind? How is this
possible without telepathy? One solution also investigated by Wittgenstein would
be to explain in words to the child what we intend with the word, but this would of
course not work if the child still had a very primitive or nonexisting language. And
in the end words would just be pointing at other words without reference to the
world. It was made obvious by Wittgenstein that we do not learn the meaning of
language in this way.

Wittgenstein (1967) demonstrated how language does not acquire meaning
mainly by learning what the words represent in the world and of acquiring the cor-
responding mental concepts to that of the adult. Rather, he argued that we learn the
meaning of words by using them in all the regular tasks that a child shares with
adults and other children (Williams 2002). The important reference for meaning
between the adult and the child is the activity which they share and how language
helps them to carry it on. It is not necessary to have the same mental conceptualiza-
tions in mind to cope with the world together. Language is situated action, and
therefore public, suggesting that it is possible and necessary to study how language
uses or discourse changes as changed habits situated in practice (Wickman and
Ostman 2002). Meaning is something that happens or may not happen to language
as we are involved in life with others. The intent here is not to explain how a child
first learns language, but, rather, to see how Wittgenstein’s investigations of language
could help us see aesthetic experience not as representation, but as enmeshed in life
and activities where it makes sense and is transformed in certain ways.

Wittgenstein (1967) called the situated contexts where meaning happens lan-
guage games to emphasize that language is action and part of shared activities such
as buying clothes, traveling on a bus, or for that matter taking part in science class.
Apart from shared activity, the metaphor emphasizes that it is as if there are rules

8This is not Wittgenstein’s example, but mine. This is to give an example with reference to science
education.
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which needs to be learned and followed to take part (Williams 2002). There are
ways to use language that work in a specific activity, whereas other usages do not.
An important part of learning is thus not only to use the word fly for specific organ-
isms, but to know how the word can be used in furthering certain activities together
with various other words and actions. The language games can be seen as habits,
customs, and institutions through which meaning happens. Wittgenstein demon-
strated that there are no ultimate structural causes for action which gives it meaning.
To educational science, Wittgenstein’s investigations of meaning offer a possibility
to leave causal explanations and instead look at how meaning happens habitually
and institutionally. We do not need to explain why human behavior is structured in
certain ways, for instance, because of biological or cultural causes, but rather focus
on how people learn to take purposefully part in them. We do not just behave
mechanically as a result of stimuli through given structures, but need to be given
agency and act in relation to purpose to be deemed to have learned anything of value
by others and ourselves. If we better know how meaning is made, we as teachers
may be able to better support certain meanings in the classroom.

The same kind of reasoning can be applied to the meaning of aesthetic language
and its relationship to aesthetic experience and to experience generally (cf.
Wittgenstein 1966). If the meaning of language is not learned by pointing, defini-
tions and explicit rules alone, but critically through the consequences of its use in
activity, it cannot be assumed a priori that feelings are meaningless because they by
prior definition are opposed to facts (Langsdorf 2002). Instead we need to examine
how the various feelings, as in a science education class, are transacted in furthering
action and so giving them certain meanings. Only when we know how aesthetic
experiences are transacted through the practice of teaching may we say how other
practices and their language uses, such as that of brain scanning, questionnaires, or
interviews, could be used to better support the meaning made in class. Meaning can-
not without further ado be reduced to other practices than those were it happens.

The meanings of aesthetic experience and emotion may thus not be wholly a
private internal affair based on ready-made biological categories, which are the
same irrespective of where and when they occur. The emotional words and the aes-
thetic judgments we use are already imbued with shared meanings as part of human
institutions, customs, and prior transactions. Biology does not come before culture
when the child learns (Dewey 1922). Biology and culture are transacted in parallel
and are inseparable in the process except analytically. At the same time, meaning
does not come complete either from biology or culture, but is transacted and a result
of the bit-by-bit consequences furthering the activity taken part in. In transactions
with the world, every situation has certain unique characteristics, and what is hap-
pening cannot be fully anticipated. This is the historical dimension of meaning
(Rudwick 2005). The discovery of history meant understanding how the Cosmos
does not develop in a completely deterministic law-bound way, but to a large degree
also in contingent and unique ways varying with local circumstances. Such historic-
ity is apparent in human transactions, also with nature and in science (Pickering
1995). Only empirical analysis can disentangle the more regular patterns in such
historical occurrences and identify how such regular patterns can be conceptualized



24 P.-O. Wickman

to become useful for supporting teachers. It would be unfortunate to decide on
purely rational grounds that such patterns are mediated merely by mental causal
chains and that this is the best way to cope with these habits (Wickman 2012).
Taking Wittgenstein seriously suggests that researchers need to look at how aes-
thetic experiences of, for example, beauty or joy come into play in human transac-
tion to know better how they are related to learning to participate and wellbeing in
science class. Hence, studying aesthetic experience largely through self-report,
which is the prevailing practice, means transposing aesthetic experience from one
language-game context to another. It entails that emotional categories decided by
the researcher before the inquiry, and which transforms ordinary words into neuro-
logical theories, are replacing the meanings given to aesthetic experience and emo-
tion through the situated classroom transactions of students and teachers. This
practice means that we as researchers do not know if these experiences play other
roles or are changed through other routes than those envisaged through theoretical
causal chains, because this is not investigated. It also often entails that predeter-
mined objects for these emotions are given to students and teachers through ques-
tionnaires or that they are extracted in interviews outside where they happen. It may
be that students as engaged in classroom activities do not actually transact the
objects envisaged in the questionnaires or interviews, as, for example, “Do you
enjoy science?” or “Do you like doing experiments?” (cf. Chap. 3 this volume).
There may be other components that are more important for students’ meanings and
participation than the object categories science or experiments. Nonetheless these
are the objects that students are repeatedly asked to give their opinion about. What
if students during classroom work aesthetically evaluate other objects than science
or experiments? To know this better, we also need in situ studies on how the consti-
tution of aesthetic experience happens as part of class experience as a whole.

2.4.2 Dewey on Inquiry and the Principle of Continuity

John Dewey argued for a more action-oriented approach and a less representational
one to experience. In Dewey’s (1929/1958) writing experience is not equated with
inner sensation, as it is typically used today especially by neuroscientists and cog-
nitivists. Experience is used more in its every-day meaning as not distinguishing
the cognitive from the moral or aesthetic sides of an experience. It is also about
living through an experience, of active participation in events and how the person
is transformed through them and so becoming experienced. Dewey used the con-
cept to describe an undivided whole of living and not just as personal, but also as
shared and transacted with other persons (Glassman 2004). Experience can be
divided conceptually, but such conceptualizations can always be questioned on a
pragmatic basis, in asking how they help us with our undertakings. Experience is
thus always in the flux of life and transacted. Dewey (1929/1958) asked how expe-
rience could be ameliorated. In answering this question, two observations made by
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Dewey are critical. These concern the principle of continuity and the empirical
method of inquiry.

Dewey suggested that learning entails the transformation of complex habits
(Dewey 1922). Epistemology thus amounts not only to conceptual change, but to
the transformation of the person through its already functional habits. Richard Rorty
(1991, p. 1) put this as “by an antirepresentationalist account [of epistemology] I
mean one which does not view knowledge as a matter of getting reality right, but
rather as a matter of acquiring habits of action for coping with reality.” A habit is
here understood as a complex co-working set of behaviors which jointly are used for
specific purposes, like walking. Walking can be used for a number of different pur-
poses, but may need to be adapted in various ways to accomplish certain purposes
better. Habits can also be habitual ways of using language, concepts, or aesthetic
expectations. According to Dewey (1922), habits are typically transformed slowly
and bit by bit by drawing on prior experience in purposefully coping with current
experience. In giving an account for how that occurs, he noted how people go about
habitually in making sense of experience. This basic habit he named the “principle
of continuity of experience which means that every experience both takes up some-
thing from those which have gone before and modifies in some way the quality of
those which come after” (Dewey 1938/1997, p. 35). Experience may be divided
actively but also by custom and habit for a purpose to further people’s undertakings.
For a researcher or a teacher, the principle means that by studying interaction, it can
be seen how students of a class habitually draw on prior experience in a certain
activity and also examine the consequences such habits and decisions may have for
how they can cope with what occurs in the practice. It is an empirical problem to
learn more about how such exchanges occur and how experience and habits are
changed through them. When people share experience to get things done, it gives
researchers and teachers an opportunity to study and assess the process. These
observations of Dewey suggest that experience transforms us as whole embodied
persons. Learning is not only something where stimuli produce conceptual repre-
sentations and emotional reactions in the brain but also something which can be
seen to transform students habitually in moral, aesthetic, and cognitive ways.

The second critical observation of John Dewey concerned the process of inquiry,
which he also named the empirical method (Dewey 1929/1958). Again, his empiri-
cal method is not to be considered just as a philosophical, rational, or normative
suggestion of his, as a theory of what the scientific method amounts to, but as an
observation of how people go about in successfully transforming habits by making
experience continuous, and thereby learning. Dewey (1929/1958) noticed that
inquiry always starts in already existing practice with its purposes and also with its
multitude of prior experiences, habits, and language usages. When we encounter a
problem, an inquiry ensues where old habits of action and language use need to be
questioned. In meliorating these habits, they cannot be questioned as wholes, but we
need to rebuild the boat while sailing. New concepts or methods are tried out to see
how their consequences help the current practice and its habits to be transformed bit
by bit so we better can accomplish our aims and purposes. In this process new habits
often feel awkward to begin with, and a teacher may be necessary to scaffold this
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process. In the process of transforming habits, our values (e.g., how it feels) play
just as an important role as our cognition (e.g., rational arguments or empirical find-
ings). As knowledge is action and learning the embodied transformation of habits,
they also have physical and emotional consequences and so consequences for our
taste and wellbeing.

There is thus not one way to divide the world in terms of what it’s objectively like
out there. There are a multitude of possible divisions depending on who is the
knower and the practice in which the knower is taking part. Acknowledging that the
words of language are not merely objective representations, but that they also medi-
ate what and who is included and excluded from practice. If we want to cope with
the world in new ways with new people, we also need to transform the ways we talk
about the world. We need to ask: How may extant divisions be functional and have
limitations? What other divisions may be appropriate for our purposes, values, and
practices? How may distinctions be made continuous in use? The question is not
“How can we know for sure what a feeling corresponds to in the world once and for
all?” “How can it be established as a fact which does not beget subjective interpreta-
tion?” We rather understand that different situations and practices may need that
educational science develops different conceptual constructs. Divisions of emotion
made on biological or medical grounds by neuroscientists may not be functional or
even applicable to cope with what is happening in classrooms. Science education
may need somewhat different constructs and methods to study attitudes than those
of, for instance, sociology or psychology.

We here see a critical or therapeutic side of pragmatism (Cherryholmes 1988).
We need to ask how the concepts we have borrowed from other fields help us with
the problems that we encounter in science education and how they may be needed
to be revised or mangled further (Pickering 1995). In answering question like this,
we need to discuss the consequences that our conceptualizations have for our ability
to make tangible operationalizations which can be dealt and coped with. Maybe
other constructs than attitude or motivation are needed. What, for instance, are those
distinctions that teachers can observe in classrooms so that they can cope in ways
which have consequences for students’ aesthetic experience and its continuity with
their learning of science and their moral, political, or physical development?

Concepts are not just inner representations of what is out there, but organize
common activities through their shared transactions. Asking ourselves how we
could adopt and use concepts to discern in new ways is an important side of what
science is. The transformation of every-day concepts to new usages was an impor-
tant step in the development of physics (Schwab 1978). Still physics students strug-
gle with how concepts like object could be productively used to talk about how
material interactions change motion. Habits need to be transformed so that students
could talk also about the earth as an object in such inquiries (Sensevy et al. 2008).

The centrality of distinctions in coping with the world has also been investigated
by post-structuralist scholars in terms of discourse (Cherryholmes 1988). Through
socialization we learn to make discursive distinctions valued in our culture. A criti-
cal interest means that we as teachers or researchers ask whether these habitual
distinctions are the only distinctions possible and value them in relation to our
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purposes. A critical knowledge interest entails inquiring into alternative accounts of
what occurs and so opens up a possibility for people to make active choices in line
with certain values. A critical interest is liberating and empowering in helping us to
find ways to cope more fruitfully with the world. As far as aesthetic experience
goes, the idea is not to produce theories corresponding to the functioning of the
brain from which best practice could be deduced. The aim is (1) to study how aes-
thetic experience is transacted in a multitude of ways through various classroom
practices, (2) to see the consequences these various transactions may have for the
experiences afforded through them, and (3) to give accounts of these processes and
their various consequences conceptually in ways which make them possible to dis-
cern and be dealt with by teachers involved in planning, carrying out, and assessing
lessons. This is the daunting task for a research program recognizing that variation,
multiplicity, and interpretation are not opposed to objectivity, but are facts which
any educational reform need to consider seriously to make a difference.

2.5 Science Education Research with Synthetic Tendencies

To give some idea of what a synthetic approach to aesthetic experience in science
education may offer, I here give examples from the work we have been engaged in
at Stockholm University and its backdrop. I use our research as examples as they
have explicitly been developed from synthetic assumptions, especially those of
pragmatism and Wittgenstein in relation to sociocultural frameworks. There is other
research with related interest (cf. Olitsky and Milne 2012).

Our research on aesthetic experience builds on a general attempt to study the
relationship between what is learned and how it is learned as practical epistemolo-
gies (Wickman and Ostman 2002; Wickman 2004). Knowledge about this relation-
ship is central to the teacher profession in planning, carrying out, and evaluating
teaching. A practical epistemology is an empirical description of how a certain
practice—in this case the classroom practice—allows students to acquire “habits of
action for coping with reality” (Rorty 1991, p. 1). The approach means describing
how certain ways of proceeding as habits are transformed through what occurs in
class. In this extended sense, epistemology is understood as the transformation of
the person as a whole, including also the transformation of aesthetic experience
through what occurs and as habits.

The focus on action and habits makes it possible to describe events in the ways
teachers encounter them through their joint work with students and how the teacher
can see learning of a certain content to occur in these encounters. It allows studying
the transformation of the habitual ways students can take part in the unfolding
classroom practices and how these habits also may be functional in everyday or in
other out of school practices (Wickman 2004). A conception or misconception is
thus analyzed as contingent for the situation or as habitual ways of reasoning in
specific situations, not as hidden mental states expressing themselves through
action (Hamza and Wickman 2008). In a similar way it may be asked how aesthetic
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experience could be examined as the transformation of the person as an embodied
whole through changed habits. The question of the teacher is thus not what lies
behind the habit, as a mental state, a conception, or a motivational or emotional
state, and how old states could be removed and replaced by new causal mental
structures. Rather it is asked: How are habits transformed through the various trans-
actions possible in the classroom and how could knowledge about how such trans-
formations may occur be used by teachers to better cope with what is happening in
their classrooms? It is an empirical question about processes and how a teacher
may influence them by changing the bit-by-bit encounters offered through teach-
ing. Situated action, activity, and habits are the units of analysis in relation to what
students encounter through these activities (Wickman 2006).

To describe and analyze the relationship between how students’ acts are trans-
formed by the encounters they experience, the methodological framework practical
epistemology analysis (PEA) was developed (Wickman 2004; Wickman and Ostman
2002). In line with synthetic approaches, PEA can be used to examine how what can
be seen to meet through student discourse and action influences the direction stu-
dent activities take. By direction is meant what content can be seen to be unfolding
and not unfolding through what students are doing and talking about. This analysis
was inspired by other microanalytic studies such as discourse analysis (e.g., Gee
and Green 1998), but with a focus on the pragmatic transformation of content as
habits. Through PEA it can be examined how the different kinds of encounters the
students experience (e.g., with the teacher, other students, prior experience, with the
physical world) contribute to the meaning made in the classroom and so what stu-
dents are afforded and not afforded to learn through these encounters. This analyti-
cal model should not be seen as a general theory of how learning occurs, but as
operationalizing the entities observable and possible to influence by the teacher. The
researcher’s PEA is making evident (1) what the students find relevant to inquire
into, proceed with, or learn more about; (2) what entities the student and teacher
already take as given in experience in these inquiries, operationalized as words used
or actions performed without hesitation or without asking about their meaning; (3)
how those entities of experience are related to each other through discourse and
action to better cope with and further the inquiry; and (4) how the setting in terms
of the encounters occurring through transactions influences the direction taken in
terms of (1), (2), and (3).

As in ethnomethodology practical epistemology analysis starts from an emic
first-person perspective, understood as asking what the shared purposes are of the
people taking part in the activity studied (Lynch 1993). This is typically not the
same purpose as that of the researcher. The interlocutors’ purpose should not be
understood as the internal mental “behavioral intention” that they hold or the final
goal to be achieved with the activity. In Erving Goffman’s (1974, p. 25) rendering,
it is rather about starting the analysis by asking “What is it that’s going on here?”
This question is about the shared purpose through action; and the answer means
realizing how to proceed through the activity in ways accepted by the others taking
part. Such purposes of classrooms could be to find out the concentration of a sub-
stance in chemistry or discuss why we have tires on our cars in a physics classroom.
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However, the analysis does not stop with the initial naturalist first-person analysis,
but is followed by a third-person analysis of how the discourse and action patterns
found may have influenced the content learned. Of interest from a third-person per-
spective, as that of a researcher or teacher, may, for instance, be how the purposes
and encounters occurring actually allow students to proceed in the direction neces-
sary to transform their habits into those ascribed in the curriculum.

So how may aesthetic experience be studied synthetically in a similar way?
Important sources of inspiration for furthering the practical epistemology frame-
work and analysis to also include aesthetic experience were the studies of Bloom
(1992), Siljo and Bergqvist (1997), and Szybek (1999). Jeffrey Bloom (1992)
developed what he called a context of meaning perspective to study children’s
meaning making and learning. “A context of meaning point of view questions the
static, semantic, or propositional nature of knowledge and understanding” (p. 405).
One of his interests was in how emotion-values-aesthetics (EVAs) may be continu-
ous with cognition. For this purpose he interviewed children to see how they rea-
soned while observing and trying to make sense of earthworms. Through these
interviews it became evident how children’s learning is not a simple representa-
tional activity, but how they draw on various contingent experiences developing
through the process, and among these EVAs played a significant role for the sense
children made.’ Roger Siljo and Kerstin Bergqvist (1997) made recordings of lower
secondary students’ transactions with artifacts, with the teacher, and with each other
during an optic practical. Although their analysis did not specifically focus emotion
or aesthetic experience, it demonstrated how aesthetic transactions were overt and
possible to analyze as an important content of the moral the lesson taught the stu-
dents about their possibilities to participate and how they felt about the lesson. Piotr
Szybek (1999) analyzed the aesthetic meaning making in a class with 14-year-old
students dissecting a squid. He showed how the meaning of the squid was trans-
formed from being a “disgusting fish” to a laboratory practical of making a “nice
arrangement” and so making the squid possible to touch.

These studies made it evident that aesthetic experience and its significance for
learning may be analyzed from what students do and say as part of settings.
Utterances or actions about how people feel and about what they like or dislike are
often analyzed in philosophy as aesthetic judgments or judgments of taste (cf.
Bourdieu 1984; Kant 1790/1987). Aesthetic judgments in terms of utterances, such
as “what a disgusting fish”; facial expressions like smiles; various sounds as, for
instance, screams; or bodily positions such as holding something far away from you
are all possible to analyze as aesthetic experiences by looking at the situation in
which these judgments are made and the consequences they have for the further
meanings construed (cf. Wittgenstein 1966). Studies of how aesthetic judgments
contribute to meaning making through classroom transactions and their role in the
transformation of students as persons thus offer an avenue to identify ways to dis-
cern entities that could be used by teachers to cope with the aesthetic experiences in

°Bloom’s (1992) study is thus an example of how also interviews can be analyzed as situated
transaction.
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the classroom (Wickman 2006). The aim of research is not to uncover what the
individual students really feel inside. In practical epistemology analysis, aesthetic
judgments are approached as an important avenue, for teachers, to inform and assess
what is aesthetically and emotionally unfolding in the classroom and its wider sig-
nificance for the growth of students. The critical interest is thus to analyze the mean-
ing and role of such aesthetic judgments in the development of students’ aesthetic
experience and their consequences for the meaning made. How can teachers use
aesthetic judgments in regular classroom work to support students? How are such
judgments made continuous with classroom transaction experiences generally and
students’ possibilities to proceed with science lessons, classes, careers, or life in
general?

We here present some examples from our research to illustrate what a synthetic
approach may offer. Our studies of aesthetic experience now cover recordings from
preschool (Caiman and Lundegéard 2013) and elementary school (e.g., Jakobson and
Wickman 2008) through secondary school (e.g., Lundegard 2008) to university
(e.g., Wickman 2006). Common to all of these studies are that aesthetic judgments
typically are frequent in classrooms, and they are used by both students and
teachers.

One salient result was that neither students nor teachers ever asked each other
about the meaning of aesthetic judgments. Neither teachers nor students had to
explain what they meant by the aesthetic words used. Although there sometimes
was disagreement about whether an experience was wonderful or not, which obvi-
ously may vary from person to person, the meaning of judgments such as “wonder-
ful” or “nice” never needed further explanation to make sense (Wickman 2006).
Aesthetic judgments thus had immediacy in communication which cognitive con-
cepts, such as ocelli, did not always have as they were novelties to learn about
(Wickman and Ostman 2002). Feelings and taste in this way were treated as facts in
ordinary speech. Students and teachers trusted each other that their aesthetic judg-
ments were sincere and not faked. This basic observation supports that aesthetic
judgments already are useful in class to access aesthetic experience and can be
adopted to further examine how it can be used to understand the meanings made and
their significance for the transformation of the persons involved.

Another observation of aesthetic judgments is that they when uttered are highly
situated and purposeful. To make sense they need to be situated in the activity of
which they are part and its purposes. When one university teacher during a chemis-
try practical on inorganic analysis said “Let’s see, you’ve got many ... chlorides that
are fun here” to a group of students (Wickman 2006, p. 82), the teacher’s aesthetic
judgment can only be made sense of as part of their undertaking as a whole. The
teacher did not mean that there are specific chlorides that always are fun. His utter-
ance need to be made sense of as part of the purpose of the practical, where students
were to find out the chemical substances dissolved in a number of test tubes. To
anyone who knows a little chemistry, the statement makes sense as the teacher pro-
ceeded “Could you find out the silver nitrate?”” and a student’s answer “We could do
that.” Chlorides were fun in this situation as they here helped these students to iden-
tify the test tube with silver nitrate and thus because the chlorides would create a
precipitation in that test tube. And that would likely be fun, as it meant that students
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succeeded with the practical. Here the important thing is not whether the teacher
really had a feeling of “fun-ness” but rather the consequences for the students,
namely, that the anticipation the teacher gave later was experienced as fun by the
students when using the chlorides. In this sense aesthetic judgments are treated as
facts in conversations: it had to be proven that what the teacher aesthetically prom-
ises of the experience is also fulfilled in the transformation of the aesthetic experi-
ence of the students. Some teachers use aesthetic judgments to follow up student
experiences to see that aesthetic experiences of fulfillment actually happen as stu-
dents proceed with their tasks (Anderhag et al. 2014).

There are numerous situations of various aesthetic transformations in the mate-
rial. In a practical in elementary school where students were studying earthworms,
an important part of the practical was for the students to learn to handle them, some-
thing which they first found disgusting (Jakobson and Wickman 2008). Eventually
the children invented ways to handle the earthworms, and after a while they even
found them cute and in need of their care. This helped them proceed with the task
of studying the earthworms and so constituted both important learning and transfor-
mations of aesthetic experience. At the same time, the children later when asked
about their cute earthworms by the teacher “Why don’t people have worms as pets?”’
recognized “Maybe they’re a little disgusting.” This can be compared with the situ-
ational solution of students in coping with the disgusting squid in Szybek’s study
(1999).

Generally, as suggested already by John Dewey (1934/1980), aesthetic judg-
ments are parts in a thythm of anticipation and fulfillment. This rhythm is a funda-
mental habit also found in the classrooms studied (Wickman 2006). Moreover, in
this rhythm positive aesthetic judgments like the one about “chlorides that are fun”
concern anticipation about what would lead the activity forward to fulfillment
according to purpose. Positive aesthetic judgments encompass objects, events, and
actions that should be included to succeed, and they may be evaluated repeatedly
along the way in how they contribute to the aim. Upon completion and fulfillment
of a task, the whole experience is often summarized by shared positive aesthetic
judgments such as “Great!” (Wickman 2006, p. 89).

Negative aesthetic judgments show somewhat more complex uses as parts of the
rhythm between anticipation and fulfillment. Negative aesthetic judgments are used
in opposite ways to positive ones, in that negative ones are dealing with what should
be excluded so as to carry the activity to fulfillment. For example, the university
students used positive judgments about pinned insect specimens displayed in ways
permitting correct observations and negative ones about those that made observations
problematic. When successful, students through such negative experiences learned
how to avoid them. However, negative aesthetic judgments sometimes concerned
objects, events, and actions that students could not exclude. This may be because they
needed to do something to proceed with the purpose of the lesson, but they did not like
what they were doing. If students keep judging something as a negative experience
and still have to include it to proceed, students may experience a conflict regarding the
activity as a whole resulting in final negative aesthetic experiences. Such discordant
negative experiences dealt with what the students realized they had to do to fulfill the
task, but with which they could not cope with aesthetically.
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There is no sharp boundary between these two kinds of negative aesthetic experi-
ences. What is important is that they need to be carefully followed in the classroom
as they develop in the rhythm between anticipation and fulfillment. It is clear from
our recordings that learning necessarily involved also negative aesthetic experiences
and thus suffering for the students to varying degrees (Wickman 2006). In the prac-
tical on insect morphology, the students needed, for example, to learn what charac-
terized intact specimens of the various species. If students included tattered and
worn ones, they ended up with the wrong conclusions about how the insects were
built. In learning such inclusions and exclusions, students also learned what an ento-
mologist meant by a beautiful specimen. In the earthworm example, students needed
to overcome their first feelings of disgust. If such negative experiences linger and
the student is not able to cope with them, transform them, or exclude them success-
fully in ways conducive to classroom purposes, the student may feel excluded as a
person with possible detrimental consequences for their wellbeing (Arvola Orlander
and Wickman 2011). At the same time, an activity that offers no resistance or nega-
tive aesthetic experiences, which students need to learn how to exclude, may be one
where everything is gray and boring and where there is no room for feeling the pride
of successful achievement (Bellocchi and Ritchie 2015) or the joy of final fulfill-
ment. However, how to strike this balance in different situations is an empirical
question that needs to be further modeled conceptually to help teachers to deal with
such transactions as they appear in the classroom.

Through the basic habit of inclusions and exclusions, aesthetic experiences have
discursive and normative roles. When students successfully learn cognitively how to
make the inclusions and exclusions of a practice, they may also come to embrace
certain norms for action as desirable and come to emotionally like to adhere to the
norms. These transformations occur together and are continuous in action, although
they may be discerned as separate faculties in relation to the purpose of a third-
person analysis. From a synthetic perspective, the purpose of such an analysis is not
to demonstrate their well-defined existence, but to examine how they are continuous
in relation to certain purposes. One way to talk about the simultaneous transforma-
tion of the person as a whole, including all three faculties, is as a transformation of
taste and to see how the taste developing makes it possible for the person to take part
in and be accepted as a member of a certain practice or culture. Both John Dewey
(1913) and Pierre Bourdieu (1984) have employed the notion of taste to emphasize
the continuity of all three faculties for learning as the transformation of habits (habi-
tus of Bourdieu) of making certain distinctions (cognitively, normatively, and aes-
thetically) about what objects, events, and actions should be included and excluded.
From this we have developed a methodology to study how a taste for science in all
its various shades is constituted through classroom transactions (Anderhag et al.
2015) and used it to model what a teacher may do to support the development of
such a taste (Anderhag et al. 2014). This research is reviewed in Chap. 3.

Our studies suggest that aesthetic experience as met in the classroom cannot eas-
ily be accommodated only in a few emotional categories. For one thing aesthetic
judgments are also aesthetic in the restricted sense (i.e., about what is beautiful or
ugly) and so not just emotional. But also a rich language is used which in all its


http://dx.doi.org/10.1007/978-3-319-43353-0_3

2 Foundations of Research on Aesthetics and Emotion 33

nuances makes immediate sense as situated in use to those participating. The situ-
ated nature of aesthetic experience does not make it meaningless. Interestingly aes-
thetic judgments can be successfully used to speak about what is not yet fully known
to students and, at the same time, how students feel about this not yet fully known
coming up and how they feel about the experience as a whole in moments of closure
and consummation of tasks. The situated nature of the meaning of aesthetic judg-
ments implies that it is possible to examine students’ aesthetic experiences in rela-
tion to the specific objects, events, and actions that they encounter and handle as
they proceed with tasks. Such aesthetic experiences can be analyzed in all their
details as they develop and change in the classroom. There is little point education-
ally in separating a core of inner essence as more real in this multitude of linguistic
distinctions springing from human culture and practice.

2.6 Conclusions

In this review I have tried to make salient the consequences for educational research
of analytic and synthetic assumptions regarding aesthetic experience and emotion.
It should again be emphasized that often these assumptions are not made explicit,
especially in research with analytic tendencies. I do not here maintain that analytic
assumptions are always embraced by researchers involved in research here catego-
rized as analytic, but rather that they are seen through what is included and excluded
in their research in comparison with a synthetic approach. Hence, analytic and syn-
thetic are my analytic categories for the purpose of seeing what synthetic approaches
could contribute to mainstream research on aesthetic experience. In analytic research
feeling is often a problematic fact, and action is ultimately explained by structures
of thinking. In synthetic research on the other hand, feeling is a fact both as encoun-
tered from an emic point of view and also as taken seriously as an analytic unit of
situated activity. Thinking and its transformation as learning is thus approached
primarily as an act and as the transformation of habits.

What becomes evident if feeling is treated as a fact of situated action? The review
has given some suggestions. However, ultimately their significance should be sought
in the consequences they may have in supporting teachers in making fruitful choices.
The models of how aesthetic experience works in science classrooms need further
revision with teachers before we can better judge the difference they may make, if
any, to analytic approaches.

I have not tried to make a review of all research in science education with either
analytic or synthetic tendencies. The intention here has been to isolate two main
avenues along which Western thought has approached human faculties and so also
aesthetic experience. It is left to the readers to judge for themselves the values of
either tradition for various situations and how their own research may be enriched
by them.
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Chapter 3
Taste for Science: A Bourdieu-Pragmatism
Approach to Interest, Aesthetics and Learning

Per Anderhag

It has been suggested that the tradition of approaching human conduct as essentially
separated into various dualisms, such as social-mental, emotion-cognition, fact-
value and body-mind, may explain why the role of aesthetics for learning science
has received relatively little attention from the science education research field
(Fortus 2014). However, not only have various authors questioned and empirically
argued against the description of science as completely rational and emotionally
detached (Wickman 2006) but also against Cartesian dualism and the impact this
perspective has had for science education research in general (Alsop 2005). One
unfortunate consequence is, for example, that emotions, norms and values are
treated usually as separate from cognitive aspects of learning (Wickman 2006).
This chapter addresses the separation of emotions, norms and values from cogni-
tion by discussing an alternative perspective on how interest and learning can be
explored through science education research. More specifically, I will discuss the
Bourdieu-pragmatism concept of faste as a tool for studying learning as a socially
situated process in which facts, norms and values are transacted simultaneously.
The concept of taste for science was originally operationalized for studying how
students’ interest in science comes into being in classroom action (Anderhag et al.
2015a), thereby serving as an alternative to more cognitive-psychological-oriented
approaches. To have taste for something, such as soccer or French wines, does not
mean merely that you report that you are interested in the subject but entails that you
can engage in and take part in social practices by making distinctions on what is, for
example, a good game, an interesting player or bad sportsmanship. Hence, taste is
here defined as the way in which people’s actions (including speech) make distinc-
tions about what kind of language, objects and people belong and do not belong in
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a certain practice. In this view, taste for science is not only about knowledge, emo-
tions and feelings towards a subject content, but also about will and capability to
participate in the social practice of science.

The theoretical and methodological rationale for approaching interest as taste is
discussed in this chapter, and classroom data from previous studies are used to illus-
trate how teaching may support students in developing a taste for science.

3.1 Students’ Interest in Science

3.1.1 Attitudes and Identity

Interest in science is framed typically as students’ attitudes towards content, areas,
subject, methods and so forth, but also as their attitudes towards science as social
practices with which some groups of students can identify at various levels. Due to
its impact on learning, students’ interest in science is well studied, and it is generally
accepted that students’ interest towards school science is initially positive but
declines in subsequent school levels (Tytler et al. 2008). This decline is more con-
sistent among students coming from homes with lower socioeconomic status (The
Royal Society 2008). It has also been shown that at the same time as students may
do well in science and even report that they like the subject, they may describe
themselves as excluded from science as a practice (Archer et al. 2010). Even if stu-
dents report positive attitudes towards science, it does not necessarily mean that
they also perceive science as being relevant to their lives.

Norms and values are essential parts in identity formation and are therefore
important aspects of whether students view themselves as being part of the social
practice of science (Aikenhead 1996). The extent to which students may develop an
interest in science is not only a question of whether they come to enjoy science as
content but also about whether students perceive science as something that they can
relate to and want to participate in. As argued by Jay Lemke (1990; p. 1), learning
science is about “learning to communicate in the language of science and act as a
member of the community of people who do so”. Becoming a member of this com-
munity is likely to be easier for students who are accustomed with and can relate to
the rules encompassing this specific way of acting and talking. Such competence is
about ways of communicating what is valued as good/bad, important/unimportant,
interesting/uninteresting and included/excluded in the practice of science.

The development of an enduring interest that persists beyond a specific class-
room practice, hence, entails the learning of how actions, utterances and artefacts
are distinguished and valued by members of the science community. This means
learning to talk and act science in a way that will be recognized by others or to
develop a taste for science.
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3.1.2 Interest as Representation

Interest is usually conceptualized as an attitudinal construct that is developing in the
socially situated and self-governed interplay between the individual and the object
of interest (Hidi et al. 2004). The action-oriented dimension of interest is thus rec-
ognized by the attitudinal research field. Thomas Koballa and Shawn Glynn (2007,
p- 88), for example, suggest that a student who is interested in a science topic “has
a readiness to pursue it”. The contextual dimension of interest is also usually
acknowledged; Hidi et al. (2004) describe interest as a situated outcome of the inter-
action between the individual and the object in a particular environment.

However, because the social, procedural and situated nature of interest is difficult
to explore through questionnaires, which is the data-collecting method that pre-
dominates the attitudinal research field (Potvin and Hasni 2014), situated dimen-
sions of interest are often not recognized. The procedural and situated aspects of
interest have a tendency of becoming overlooked when interest is explored through
students’ secondary reports of what is interesting content, teaching, pedagogy and
so forth. Rather than being a process that is constituted by and developed in a spe-
cific learning situation, students’ interest in science tends to transform to an internal,
decontextualized, state of mind that can be extracted afterwards.

When interest is operationalized as a mental entity, it becomes necessary to make
assumptions — providing its relation to learning is the focus — of how this entity
affects, and is affected, by external action. That is, how does interest affect the trans-
formation of knowledge, or vice versa, how does knowledge transform interest?
When knowledge and interest are operationalized as personal and mental, but mani-
fested socially and externally, a translation process is needed. This procedure may
be a source of ambiguity; it is simply not possible to gain certainty of how a reported
interest explains, or is explained by, for example, scores on a test, the use of a spec-
tacular experiment or the implementation of a new pedagogy.

By using more precise questions (Bybee and McCrae 2011) or by cross-checking
different data (Ramsden 1998), uncertainties regarding relationships between inter-
est, cognition and other attitudinal constructs, such as motivation, can be clarified.
Another alternative is to approach interest simply as being constituted in action. By
doing so, the process of translating how feelings and emotions relate to observed
action, or vice versa, may be sidestepped. The action-oriented nature of interest, and
how it relates to a pragmatic understanding of taste and learning science, is dis-
cussed in the next section.

3.2 An Action-Oriented Perspective on Students’ Interest
in Science

In their works, both John Dewey (1925/1996) and Pierre Bourdieu (2000) recur-
rently question dichotomies rooted in the notion of an internal subjective mind and
an external objective reality. Both authors argue that this dualistic world view has its
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origin in the historical and economic conditions in which some social groupings had
the privilege of positioning themselves in a purely theoretical and detached position
towards human existence. In principle, this position, which Bourdieu (1998) and
Dewey (1925/1996) argue is evident in different forms of philosophical traditions,
resulted in a general detachment from human conduct, and the doings of people
were primarily understood as the workings of isolated minds in an objective reality.
When the meaning of utterances and actions in everyday and ordinary activities is
explored without reference to the social situation in which they occurred, Bourdieu
(1998) argues that practical reason collapses into theoretical reason which tends to
overlook the embedded and embodied logic of practice. A serious fallacy following
this detachment from practice is the failure in seeing that aesthetic judgements, such
as what is distinguished as beautiful, ugly or interesting, are rooted in a historical
and social context (Bourdieu 2000). For example, students who report an interest in
experiments may find quite different aspects of such activities enjoyable; the smoke
and sound of a chemistry experiment may be interesting for some students, some
may appreciate the distraction it offers from regular instruction, whereas yet another
group of students may be interested in the mechanisms behind the reaction observed.
It may thus be misleading to assume that the object of interest, such as an interest in
experiments, has some fixed characteristics that are universally shared and can be
implemented in classrooms for making science interesting (Anderhag et al. 2016).

For Bourdieu, human action is understood as the habitual doings of the subject
in relation to objective structures, and these structuring structures — that is, the habi-
tus — have in turn been internalized through upbringing and education. Although the
concept of habitus often has been interpreted as something fixed and deterministic,
Bourdieu stressed that peoples’ dispositions are open and constantly subjected to
new experiences; they are therefore durable in a particular time and space but they
are not fixed (Bourdieu and Wacquant 1992). The social, active and habitual dimen-
sion of human conduct is also central in Dewey’s writings, and Bourdieu’s habitus
has thus noticeable similarities with Dewey’s concept of habits. Dewey (1922/1996,
p.31) argues that habits are:

that kind of human activity which is influenced by prior activity and in that sense acquired;
which contains within itself a certain ordering or systematization of minor elements of
action; which is projective, dynamic in quality, ready for overt manifestation; and which is
operative in some subdued subordinate form even when not obviously dominating activity

For Dewey (1922/1996) habits designate a special accessibility to different
groups of situations, and they develop and transform by the social encounters peo-
ple experience. They are thus not actions repeated in a mechanical fashion. Bourdieu
acknowledged his affinity with Dewey, suggesting that as with Dewey’s concept of
habits, habitus should be “understood as an active and creative relation to the world,
[which] rejects all the conceptual dualisms upon which nearly all post-Cartesian
philosophies are based: subject and object, internal and external, material and spiri-
tual, individual and social, and so on” (Bourdieu and Wacquant 1992, p. 122).

In the Bourdieu-pragmatism framework, hence, the doings of people take place
in a social context, and words, utterances and actions are understood as deriving
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their meaning through their use and their consequences in situated activities rather
than being representations that are used and understood in a universal way.

Aesthetic judgements of feelings and emotions are therefore understood in rela-
tion to what is going on in the situation and through their consequences. Framed in
this way, being interested is a process that unfolds during an activity with specific
purposes, and, as will be discussed below, norms, values and facts are approached
and explored as intertwined in this process.

3.2.1 Interest as Constituted in Action

In his writings on interest and learning, Dewey (1913/1996) describes interest as a
directional process oriented towards near or distant goals in which actions and arte-
facts are valued and enjoyed based on what they bring to the fulfilment of this pro-
cess. Dewey’s action-oriented definition is thus in line with how interest usually is
conceptualized within contemporary science education research. At the same time
as being interested is a goal-oriented process, interest is not primarily the question
of coming to closure but rather the totality of the process which is summed up when
reaching consummation (Dewey 1913/1996).

Since actions and artefacts are distinguished and valued in relation to what they
mean for in facilitating the process of interest forward, interest has a normative
dimension. For example, a child who is experiencing interest when searching for
tadpoles continuously makes decisions that will support the process, and, with or
without the help of a more experienced friend, parent or teacher, such decisions suc-
cessively become more and more informed and may ultimately develop into habits.
What time of the year and day, for example, should one look for tadpoles? What
kind of vegetation, pools and so forth may be signs of a favourable environment for
tadpoles? What kind of stuff should be collected in order for the tadpoles to live and
survive? To paraphrase Richard Rorty (1991), learning is an inevitable outcome of
this process of acquiring habits of action for coping with the reality of tadpoles.

At the same time as interest is goal oriented, its directional nature reflects the
rhythm of expectations and fulfilment rather than illustrating a predetermined move-
ment to some fixed and final goal (Dewey 1913/1996). For example, the child
searching for tadpoles chooses and revises tools, containers, paths, locations, com-
panions and so on, in a way that serves her expectations of the search and of what is
going on in the situation. What animals, vegetation, pebbles and small houses that
finally end up in the container is in a similar way chosen for what they do for facili-
tating the process towards fulfilment (e.g. the tadpoles should have a cosy house,
have vegetation to hide in, have algae to eat). As the rhythm of expectations and
fulfilment is evident through the aesthetic judgements people make (Wickman
2006), the process of interest is possible to observe in classroom action (Anderhag
et al. 2015a). Per-Olof Wickman (2006) has demonstrated that aesthetic judgements
orient the participants in relation to purposes of the science activity, and in this way,
they construe meanings regarding what is the case in terms of scientific facts, but
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also how actions, artefacts and utterances are conducive to purposes of the science
activity. Aesthetic experience is thus closely connected to learning normatively and
cognitively in science class. Norms may concern, for example, what is the preferred
way to present data, which equipment is most accurate and so should be chosen for
making measurements or, by using the example above, what characterizes a good
habitat for tadpoles. The extent to which students can acknowledge and distinguish
these aspects of doing science is thus important for their opportunity to participate
successfully in the practice of science (Wickman 2006).

3.2.2 Interest as Taste

Making normative and aesthetic judgements that distinguish what is good, bad,
interesting, beautiful and so forth in a specific social setting is usually described in
terms of taste. People’s taste is developed through upbringing and schooling, and
distinctions of taste are central when participants of various social groups distin-
guish themselves in relation to other groups (Bourdieu 1984). Taste is thus impor-
tant for an individuals’ will and capability to participate in, and also given access to,
different social practices. The habitual and social dimensions of taste have also been
recognized by the animal pathologist William Beveridge (1957/2005), who in 1957
put forward the suggestion that a scientific taste may be an important disposition
among scientists. As with Bourdieu (1984) and Dewey (e.g. 1929/1996), taste is to
Beveridge (1957/2005, p.79):

a sense of beauty or aesthetic sensibility and anyone who has it simply feels it in his [sic]
mind that a particular line of work is of interest for its own sake and worth following, per-
haps without knowing why. How reliable one’s feelings are can be determined only by the
results.

Even if neither Bourdieu nor Dewey actually studied the development of taste,
they both, as did Beveridge, underscored its role for orienting action and therefore
being central for how and what people learn as part of an activity. Its role in learning
thus entails habits of distinguishing and valuing actions that are conducive to pur-
poses, but also receiving the recognition of others as being a member of a certain
social practice. In his studies on the selective structures of education, Bourdieu
(1979) demonstrated how students’ capability of recognizing and making certain
distinctions of taste was central for how they were judged and rewarded academi-
cally. Students who distinguished the currently valued taste in a school — which in
Western European schools typically signifies cultural and social capital, namely, a
certain habitus — were described by teachers as brilliant and naturally talented,
whereas those who did not were referred to as hard-working and learning by rote.

In the context of science education, students are judged in relation to implicit and
explicit norms about what science is and whom it is for (Jobér 2012). Science is
known to reproduce norms historically rooted in a middle-class white male context,
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and it has been demonstrated, for example, in the study of Carlone et al. (2014) that
teachers may judge students according to gender, ethnicity and social class stereo-
types, thereby failing to see their potential for science. It is also well known that
some students have great difficulties in identifying themselves with the norms of the
science classroom and can, regardless of whether they achieve well in science and
even say that they like the subject, describe themselves as not being a science person
(e.g., Archer et al. 2010).

As with taste in general, taste for science — or interest in science — is associated
with home background (Anderhag et al. 2015a) which means that some students
when entering school are already familiar with the norms and values projected in
the science classroom and can thus make the distinctions that are functional and
valued in science classroom practice. Most students, however, need influences from
school in order to develop a taste for science that is recognized by others.

3.3 Analysing the Constitution of Taste in Classroom Action

The taste analysis builds on practical epistemological analysis (PEA) (Wickman
and Ostman 2002) and was originally developed to explore how teaching may sup-
port students in developing an interest in science (Anderhag et al. 2015a). PEA is
grounded in Dewey’s pragmatism and Ludwig Wittgenstein’s studies of language
and is used for examining situated meaning making (Kelly et al. 2012). PEA is
based on four operational concepts: stand fast, encounter, relations and gaps. The
unit of analysis is action as part of an activity. In an activity, what stands fast is what
is immediately intelligible that which the interlocutors do not need to ask each other
about in order to proceed. As the activity continues, knowledge gaps are noticed due
to encounters with utterances, actions and artefacts. A gap can thus be anything that
hinders the process in which the person is engaged, for example, encountering a
new word (“Can you give me the condenser?”’), an ambiguous outcome of an exper-
iment (“Why did it not mix?”) or a practical obstacle (“I cannot focus the micro-
scope!”). An activity proceeds as gaps are continuously filled with relations to what
already stands fast (e.g., Is this a condenser?). The taste analysis focuses specifically
on situations of indeterminacy in which the interlocutors include certain relations
while excluding others by making judgements of taste.

The aim of the first step of the taste analysis is to clarify the aims and purposes
of the activity, namely, what are the students set to do and talk about? The proximate
purposes or student-oriented purposes (Johansson and Wickman 2011) are evident
as the science-related tasks the students are set to do by the teacher. If these pur-
poses are intelligible, that is, the students know what to do and can act according to
them, they are said to become ends in view of the students (Johansson and Wickman
2011).
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The second step examines whether students’ distinctions of taste are oriented
towards or away from these purposes. Distinctions of taste are analyzed as the
choices of action evident through:

(a) Language usage, namely, how the participants distinguish certain ways of rep-
resenting content or actions as included or excluded

(b) Procedures, how ways of acting are distinguished as included in, or excluded
from, the science classroom practice

(c) Ways of being, how the participants distinguish persons and manners as
included in, or excluded from, the science classroom practice

The third step examines how participants experience and judge objects, actions
and events aesthetically and whether such evaluations are oriented towards or away
from the purposes of the activity. This step is motivated by the fact that students may
achieve well in science without enjoying it. Even if the taste constituted in the class-
room is consistent with classroom purposes and also enjoyed by students, it will be
of little further use if it is functional and valued in this specific practice only. It is
therefore necessary to analyse the extent to which the distinctions of taste are also
continuous with other fields of science.

Steps four and five, therefore, examine how classroom taste, which usually origi-
nates from the teacher, also allows for personal contributions of the student as well
as its continuity with a more current taste of science and so acknowledging other
stakeholders (e.g., curriculum) and science practices (e.g., subsequent science edu-
cational levels, science outside school).

In the next section I will use data from previous studies in order to illustrate the
role of norms and aesthetics for students’ opportunity to pursue the scientific pur-
poses of the activity. The examples also intend to demonstrate how it may look like
when students’ more personally oriented judgements of taste are acknowledged and
made continuous with the current taste of the classroom.

3.4 Supporting a Taste for Science

The data come from previous studies where we examined how teaching can coun-
terbalance home background by supporting students’ interest in science (Anderhag
et al. 2015b). The classroom practices studied were originally chosen because when
considering their socioeconomic background, a relatively high proportion of stu-
dents from these schools were shown to choose recurrently the post-compulsory
natural science programme (NSP) in upper secondary school (Anderhag et al.
2013). That is, home background, which in Sweden has a strong impact on the
choice of NSP, could not explain the high proportion of students from these schools
who were choosing post-compulsory science.

The data presented come from two lower secondary science classrooms in two
different schools. The data consist of classroom observations of students (age
13-14) measuring the volume of differently shaped objects by using a graduated
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cylinder filled with water and students (age 15-16) who are doing a practical on
electrical circuits.

3.4.1 Making the Norms of the Classroom a Shared Concern
3.4.1.1 Implicit Norms of the Science Classroom

In the science classroom — as in any social practice — certain ways of talking, acting
and being are usually considered as better than others. Students’ awareness of these
values is variable. The first excerpt presented below illustrates this. In Example 3.1,
Karl and Eric were measuring the volume of a metal weight shaped as a cylinder.
They did so by immersing the metal weight into a graduated cylinder filled with
water, and in turn 1, Karl asked Eric to read the scale:

Example 3.1: You can’t say it like that

1. Karl: Eric, since you got a good view there, check how high it is!
2. Eric: It has gone, like, two lines up.

3. Karl: [laughs] You can’t say it like that.

In this short exchange, a gap was acknowledged, How high is it?, which Eric
filled with the relation of two lines. Karl, who maybe had anticipated an answer
expressed in millilitres, distinguished this relation as erroneous and so excluded
from the activity: Two lines were not a correct way to refer to the change. This state-
ment suggests that for Karl there are better and poorer ways of expressing oneself
when reading a scale, which Karl in this particular case seemed to be aware of.
Teaching, therefore, is to some extent also about clarifying to the students why
some expressions and actions are valued the way they are in the science classroom.
Example 3.2 illustrates how it may look like when a teacher is doing that.

3.4.1.2 Clarifying How Norms Are Conducive to Purposes

The second example below comes from the electric circuit lab where the students
were working with an assignment where they draw and connect different numbers
of bulbs and switches to a battery. Every electric circuit was supposed to generate a
certain outcome; in Example 3.2 below, the students were supposed to draw and
connect a circuit in which one bulb goes out while the remaining two continue to
shine when the switch is pressed. Now Tova and Agnes wanted the teacher to check
if their drawn circuit would function as intended:

Example 3.2: Really high standards on these drawings
4. Teacher: I'll just need to think a little. Here all three shine.
5. Tova/Agnes: Mm.
6. Teacher: Mm. And if you press that switch then...
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Agnes: ...that one goes out.

Teacher: that one. And if you press that switch, then...

Agnes/Tova/Teacher: ...these two go out.

Teacher: Yes. Elegant! Then the thing is, it may sound a bit boring bringing it

up, but, uhm, when you make circuit diagrams like these, then you would want,

not like these, but rather as straight and as nice and as boring as possible. There

is some sort of, uhm, if it were very advanced diagrams, then you would not

want to have twisted wires. Can you be prepared for something?

11. Agnes: Draw on the whiteboard?

12. Teacher: Yes, and then it’s clever if you have one of these straight; all wires are
straight and only with 90° angles.

13. Agnes: But you can do like this, or?

14. Teacher: Yes. Uhm. If you only curve it. Like that.

15. [...]

16. Teacher: So preferably not the wires, the bulbs in the corners either, it has to
come out wires like these.

17. Agnes: Yes. Is that...

18. [...]

19. Agnes: Really high standards on these drawings

20. Tova: Mm

21. Agnes: I think it’ll be fine like this, and then you put one...

22. Tova: That’s right

23. Agnes: Like that!

SN

After they had jointly checked if the circuit would work as was expected (turns
4-9), the teacher made an aesthetic judgement of consummation in turn 10:
“Elegant! The circuit is correct. Then, in a humorous way, he commented on how
they had drawn the circuit. Instead of drawing twisted wires, it should be as straight,
nice and boring as possible”. The look of the circuit was then further distinguished
in turn 12; it is clever to draw lines with straight angles and not placing the bulbs in
the corners and so construing a conventional circuit diagram. The rationale for
doing so was motivated by upcoming encounters with electrical circuits with a
greater complexity (turn 10).

In summary, then, the teacher did, by distinguishing and aesthetically evaluat-
ing different procedures, support students in directing action towards purposes.
Drawing circuits with nice and straight angles was included, whereas drawing
twisted wires was excluded. This was the clever way to draw circuit diagrams. A
notion that was also acknowledged by the students who comment on the high stan-
dards (turn 19) and redraw their circuit (turns 19-23). Learning to make conven-
tional circuit diagrams was an aesthetic experience in which knowledge gaps
became clarified through distinction of taste, namely, anticipated action was distin-
guished and aesthetically evaluated in regard to how it pertained to the purposes of
the activity.
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3.4.2 Making Everyday Distinctions of Taste Continuous
with the Scientific Purposes of the Classroom

Even if norms and values are explicit in the classroom, it does not mean that the
students can relate to them. Of importance for student capability and the will to
participate in the activities of the science classroom is also the extent to which their
personal judgements of taste are acknowledged and made continuous with the cur-
rent taste of the classroom. A teacher could, for example, downgrade Eric’s descrip-
tion of the change in the graduated cylinder (turn 2) as erroneous, but the teacher
could also use it as a starting point for discussing the scale. Moreover, making
conducive distinctions of taste is of little meaning if the students at the same time do
not enjoy being part of the practice. For example, as implied by Example 3.3 below,
students who recurrently feel that they are put down due to implicit or explicit
norms of what characterize a science student are not likely to enjoy the science
classroom practice.

3.4.2.1 Who and What Belong in the Science Classroom

In Example 3.3, the students were just about to start with their examination of the
volume of one of their metal weights. In turn 24, Charles putted forward a sugges-
tion on how they should distribute the work:

Example 3.3: I’m the brain

24. Charles: I'm the brain so I'll say what you should write and later I copy you.
25. Alfred: You? Brain!

26. Charles: No, but.

27. Alfred: Measuring volume.

Charles jokingly expressed a common stereotype of what characterizes the typical
science student: being brainy. The joke was not well received as Alfred questioned
the suggestion of Charles being the brain (turn 25). However, they both seemed
content with the relation that was established, namely, that persons with brain know
what to write in the science classroom.

A classroom that projects a narrow and elitist taste regarding who belongs and
who does not belong, or what kind of language and procedures that is preferred, is
likely to be excluding. That was however not the case in the classrooms that the
examples come from: on the contrary the teachers were very careful in including the
students’ personal way of talking and being. In this way the teacher made the
students’ personal experiences continuous with what was going on in the activity.
This is illustrated by Examples 3.4 and 3.5.
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3.4.2.2 Acknowledging and Negotiating Personal Judgements of Taste

In Example 3.4, the teacher and a student were discussing an appropriate name for
the metal weight the students were examining. Before this exchange, the teacher
and the students had been talking about how they should do the measuring. During
these talks the teacher stressed the importance of giving the different objects suit-
able names.

Example 3.4: Can you name it Jonny?

28. Teacher: Those yes, precisely. One at a time. And then you name it something.
This is a...

29. Edit: We wrote small weight.

30. Teacher: But that is really good.

31. Anna: Can you name it Jonny?

32. Teacher: It is a small weight

33. Anna: Can you name it Jonny?

34. Teacher: You can name it Jonny as long as you tell that Jonny is the small
weight.

35. Anna: All right.

36. Anna: But we have not done that.

37. Teacher: It works nicely, Jonny small weight.

38. Anna: Immerse Jonny small weight.

39. [Laughter]

In a playful way, Anna asked the teacher in turn 31 if it was possible to name the
metal weight Jonny. The teacher did not downgrade her suggestion but instead used
it for clarifying the scientific rationale for naming things: the name is not important
as long as it captures the relevant qualities of the object (Jonny is the small metal
weight). Anna’s distinction was again acknowledged in turn 37 as the teacher made
an aesthetic judgement summing up the situation: it works nicely, Jonny small
weight. Anna found this funny, and they laughed when she jokingly included the
not-so-scientific name in the scientific practice of measuring volume: Immerse
Jonny small weight. The situation came to closure in turn 39, and the group contin-
ued with reading of the scale.

The final example, which comes from the electric circuit lab, illustrates how the
teacher and a student negotiate distinctions. As with the previous example, also this
teacher acknowledged students’ distinctions of taste and carefully oriented these
towards the scientific purposes of the tasks. In the excerpt, the teacher and the stu-
dent were talking about the size of the circuit the student had drawn. Besides having
straight angles and no bulbs in the corners, the teacher also wanted the circuits to be
bigger. Before turn 40 Svante had questioned the teacher’s evaluation of his drawing
as being a little bit too small and that he could make it bigger. In turn 40 the teacher
encouraged Svante to use more paper in order to make bigger drawings.
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Example 3.5: So you’re encouraging us to ruin the environment?

40. Teacher: ...you don’t have to economize on your notebooks, they’re...
41. Svante:...it is non-environmental friendly to throw away.

42. Teacher: That is so, yes.

43. Svante: That’s no good [Teachers name].

44. Teacher: No.

45. Svante: So you’re encouraging us to ruin the environment? [laughter]
46. Teacher: [Takes a deep breath and slaps his own hand]

47. Svante: Yes precisely!

Svante did not agree with the judgement the teacher had made on his drawing and
questioned jokingly the teacher’s appeal that they do not need to economize on their
notebooks (turns 41, 43, 45). The joke distinguished the teacher’s suggestion as
inappropriate and so excluded from the science classroom: he should not encourage
non-environmental conduct. The teacher supported this distinction, and the situa-
tion came to closure as he jokingly slapped his own hand.

When Anna and Svante were talking with their teachers about the distinctions
made, their own personal contributions became part of the taste constituted in the
classroom. As evident through the aesthetic judgements they made, they laughed
and they were joking; they enjoyed being part of this practice. Participating in these
activities was an aesthetic experience that influenced what the students learned
about electrical circuits and measuring volume.

In summary, Examples 3.2, 3.4 and 3.5 illustrate situations where the teacher
recognized the students’ personal experiences as they were conveyed through the
ways students distinguished ways of talking, acting and being. At the same time as
students’ more personally oriented distinctions of taste were acknowledged, the
teacher also clarified how contributions may be aligned with the aims of the activity.
This support helped the students in making informed judgements and so constitute
a taste that was conducive to the scientific purposes of the activity.

3.5 Summary and Concluding Remarks

Being interested is generally unproblematic outside of school. A person experienc-
ing interest acts according to her expectation of the object of interest and in regard
to what is going on in the situation. That is, an interested person will simply act in a
way that carries the process forward. In school, however, aims and goals, and some-
times also the means to reach them, are usually not for the students to decide. Not
only do science classroom activities have implicit and explicit purposes but activi-
ties also encompass norms and values (e.g. nice, elegant, straight wires, a name
should capture the scientifically relevant characteristics of the object) that the stu-
dents are expected to recognize and relate to. Students, hence, rarely have full con-
trol over the directional rhythm of anticipation and consummation that characterize
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the process of interest. Indeed, previous research has shown that students may have
great difficulties in relating to what is going on in the science classroom, both in
terms of what norms and purposes mean for learning the science content (e.g. S&ljo
and Bergqvist 1997) and also in terms of what they mean for the individual as a
participant in the social practice of school science (Carlone et al. 2014). I have
argued in this chapter that taste may be a possible tool for exploring these dimen-
sions of students’ learning and interest in science.

Interest framed as taste is a social process in which the individual brings, by
distinguishing and evaluating actions pertaining to situated purposes, some course
of action to its accomplishment. In this view, taste is about capability of making
informed decisions but also about social belonging and receiving recognition from
others. The will and capability of pursuing activities in the science classroom may
seem as a rather dull approach to interest. Nothing in it appears to suggest personal
significance or positive emotions, which usually are associated with the interest
construct. However, as argued throughout this chapter, making informed decisions
is not only a question of rationality but it is also greatly governed by an aesthetic
sense of the situation. Such a sense can be learnt and developed in school, and this
process is possible to observe through the distinctions of taste the participants are
making when doing science.

Finally, the teacher has a key role in providing situations in which the personal
experiences of the students can be made continuous with purposes, norms and val-
ues of the science classroom. This does not mean that there is one and only taste for
science, but rather on the contrary, every science classroom is unique, and there are
a multitude of ways in which a functional taste for science may be supported and
acquired.
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Chapter 4

The Heart of the Educator: Aesthetic
Experience Shaping Knowledge, Identity,
and Passion

Linda Hobbs and Leissa Kelly

4.1 Introduction

For much of my high school I wanted to be an English and Physical education teacher. Then
my Year 11 and 12 Biology teacher introduced me to plant physiology and animal behavior.
A passionate teacher, getting my hands dirty through dissections, experimenting with ants,
and snorkeling off Portland harbor during classes totally changed my world, what I loved,
and my future. I went on to study biology, returned to my first love of teaching but to teach
science, and now teaching science education at university. (Linda Hobbs)

Becoming a science educator involves both cognitive and affective/emotional
dimensions as we come to know and develop passions for the subject matter and the
artistry involved in educating others (Rubin 1985). For their students, a teacher’s
passion for the subject they are teaching is a key ingredient for capturing students’
interest (Darby 2005). The enthusiasm that stems from this passion can be inspiring
and lead to a memorable experience for the learner, as is demonstrated by Linda’s
experience above. But where does this passion come from, how does it relate to the
teacher’s conceptualization of the task of teaching science, and how they situate
themselves in relation to the subject? In this chapter we explore how experiences
that evoke strong cognitive and affective outcomes influence teachers’ knowledge,
professional identity, and passion for science education. Such experiences are called
“aesthetic experiences” (derived from John Dewey’s aesthetic experience,
1934/1980). Aesthetic experiences can occur at any time in the life of a person and
can have various effects, most notably that they lay the foundation for future experi-
ences. For some teachers, developing a connection with science is marked by such
an aesthetic experience. For other science educators, a transformative experience
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has the potential to inspire an interest in science that can lead to choosing science as
a career.

In Linda’s example, learning and doing biology involved both cognitive and
affective dimensions, that is, there was an emotional response to coming to know
and experience biology. According to Dewey (1934/1980), in such aesthetic experi-
ences, the cognitive and affective are intrinsically linked through the process of
coming to know, in the construction of identities, and leading to motivations for
future learning and knowing. In this chapter we focus on two consequences of such
experiences: that they result in coming to understand in such a way that it changes
the way we see ourselves and the world around us, what Girod et al. (2003) call an
“aesthetic understanding,” and that they set the foundation for future experience. An
aesthetic understanding involves not just the construction of knowledge, but also
influences how we see ourselves in relation to that knowledge (our identity), as well
as shaping our motivations and passions to engage further — coming to know can
lead to wanting to know more. We propose that the aesthetic understanding lens can
act as an effective framework for understanding and describing relationships
between science educator knowledge, identity, and passion. We will show that the
framework provides explanatory power in situations where the relationships
between these elements may not be immediately apparent. Also, the framework
acknowledges the recognition of all three — to speak of only one is to neglect its
relation to the others. Furthermore, the framework is flexible in that the individual
constructs can be explored in many contexts.

In the following sections, we describe the aesthetic lens as it emerges from
Dewey and as it has been adapted by others and propose an analytical tool based on
the knowledge-identity-passion (KIP) relationship. In order to illustrate the analyti-
cal power of this aesthetic understanding framework, we then apply a KIP analysis
to describe the experiences of three types of science educators: a primary specialist
science teacher, two preservice primary teachers, and a marine educator. The first
two accounts illustrate how aesthetic understanding may arise as teachers or preser-
vice teachers move into a subject area for which motivation or passion does not exist
but can emerge due to a pedagogical commitment to their students. The third
account illustrates how experiences that inspire an individual’s passions ignite their
need to know and seek further experience. These teachers were participants from
three different research projects that examined, among other aspects, teacher iden-
tity; teachers from different contexts were chosen in order to draw out different
experiences and the influence of those experiences.

The chapter will also discuss the practical applications of this framework in edu-
cation policy, practice, and research. Working on the assumption that the key to
quality education is passionate and knowledgeable educators (Darling-Hammond
2006), it makes sense to recognize in policy, practice, and research the significance
of teacher knowledge, identity, and passion in relation to the roles in which they find
themselves.
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4.2 Dewey’s Aesthetics

Dewey refuses to separate the cognitive and affective aspects of human nature.
According to Dewey’s philosophy, the individual acts as agent in their perception of
an experience, and this agency involves both cognitive and affective dimensions. He
termed this “aesthetic experience” signifying “experience as appreciative, perceiv-
ing and enjoying. It denotes the consumer’s rather than the producer’s standpoint”
(Dewey 1934/1980, p. 47). This implies that “the individual acts as agent in their
perception of the experience, and this agency involves both cognitive and affective
dimensions” (Hobbs 2012, p. 2). It is through the combination of the cognitive and
affective elements that the integrity of an experience is maintained (Dewey
1934/1980). Dewey (1938) described the quality of experience as having two
aspects: “There is an immediate aspect of agreeableness or disagreeableness, and
there is its influence on later experiences” (1938, p. 27). His notion of “aesthetic
experience” can be associated with the first aspect. For Dewey, the individual
actively perceives an experience: “not absence of desire and thought but their thor-
ough incorporation into perceptual experience characterizes esthetic experience in
its distinction from experiences that are especially ‘intellectual’ and ‘practical’”
(Dewey 1934/1980, p. 254). The second aspect he captures as “continuity of experi-
ence” where one experience lays the foundation for how we qualify and “live”
future experiences (Dewey 1938). An aesthetic experience is marked by a unity that
is “constituted by a single quality that pervades the entire experience in spite of the
variation of its constituent parts” (Dewey 1934/1980, p. 206). Wickman (2006) fur-
ther elaborated that in an aesthetic experience the cognitive and affective are intrin-
sically linked: to speak of knowing is to also speak of an emotional or affective
response to that knowing. The effect of an experience is individually determined
because the effect depends on past experiences and thus is a continuity of
experiences.

An aesthetic experience changes the way we see the world and our place in it. An
aesthetic experience combines conceptual knowledge with a deep awareness and
appreciation for the inherent “beauty and power of ideas” (Pugh and Girod 2007,
p- 12) (i.e., more aesthetic ways of knowing) that causes a transformation in the way
we experience or perceive the world. As a result of this change in perception of both
ourselves and the world, we invariably develop a renewed (or new) excitement and
interest in the world around us (Pugh and Girod 2007). It is almost like a light
switching on inside of us that adds clarity to our thoughts and understandings that
were lacking prior to the transformation.

Not every experience provides the opportunity for transformation. Dewey states
that “(t)he belief that all genuine education comes about through experience does
not mean that all experiences are genuinely or equally educative” (Dewey 1938/1988,
p- 13). Many experiences fail to develop beyond an inchoate stage, thereby con-
straining us to remain “unconscious” or deeply unaware of our surrounds. This is
the nature of “ordinary experience” where, although we may be actively involved in
the process, the value and significance remains external to ourselves. There is no
coherence, flow, or development occurring, even though the activity(s) may happen
over time (Girod and Wong 2002).
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In contrast, in an aesthetic learning experience, the inner emotional world would
be continuous with the outer world to the point where they could not be considered
individually (Wickman 2006). According to Dewey:

...every experience affects for better or worse the attitudes which help decide the quality of
further experiences, by setting up certain preferences and aversions, and making it easier or
harder to act for this or that end. Moreover, every experience influences in some degree the
objective conditions under which further experiences are had. (Dewey 1938, p. 33)

Dewey (1934) described criteria for an “educative experience” that included not
only learning by doing; it also involved integrating the unique experience with mind
and emotion and enabling it to continue until fulfillment or until the experience “is
so rounded out that its close is a consummation and not a cessation” (Dewey 1934,
p- 35). Such an experience is a whole and carries with it its own individualizing
quality and self-sufficiency.

This concept is expounded upon in the principle of continuity of experience, or
the experience continuum, which arises through the force of habit. The key charac-
teristic of habit, according to Dewey, is that every experience that is encountered
changes the individual that undergoes the experience. Because of this modification
to the individual, the quality of any subsequent experiences is affected. From this
point of view, the principle of continuity of experience means that every experience
is shaped by previous experiences, but also modifies the quality of those that are to
come (Dewey 1938/1988).

There is an expanding body of literature that draws parallels and linkages
between the fields of arts and science by exploring the role that “aesthetics, creativ-
ity, passion, beauty and art play in the lives and learning of scientists” (Girod et al.
2003, p. 575). Some authors have extrapolated this further by using Dewey’s phi-
losophy on aesthetics to understand the impact aesthetic experiences have on sci-
ence (or mathematical) education and learning (see, e.g., Girod et al. 2003; Jakobson
and Wickman 2007). Girod and Wong (2002) theorized that, by borrowing “from
aesthetic and artistic pedagogy” to teach science, we can “tap the power of aesthetic
experience” (p. 200).

4.3 Aesthetic Understanding

Drawing on Dewey’s philosophy, Girod (2001) referred to “teaching for aesthetic
understanding” when describing students’ experience of coming to know science
content and the pedagogical principles that promote such understanding. Girod
et al. (2003) illustrate how aesthetic understanding can be applied to an analysis of
children learning science: “from the perspective of aesthetic understanding, science
learning is something to be swept-up in, yielded to, and experienced. Learning in
this way joins cognition, affect, and action in productive and powerful ways”
(p. 575-576).
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Fig. 4.1 KIP triangle and links with relevant constructs from the literature

While the work of Girod and others focused on children’s science learning expe-
riences, the framework has also been applied to the analysis of the experiences of
science educators and in doing so shifts the emphasis away from the learning of
science to learning to be a science educator. For example, the first author, Linda
Hobbs (2012), applied this framework to explore how mathematics and science
“teachers’ experiences with the subject shaped their faculties and desires, and in
turn, these faculties and desires shaped the way they engaged with, and saw them-
selves in relation to, the subject.” (p. 726). The second author, Leissa Kelly, further
applied the aesthetic understanding framework to the experiences, passions, and
knowing of marine educators (Kelly 2013).

Girod et al. (2003) highlighted three interconnecting elements of aesthetic under-
standing: they are “compelling and dramatic,” “unifying,” and “transformative”
(p- 578). These aspects of aesthetic understanding can be linked to the science edu-
cation literature in the following way:

e Compelling and dramatic nature of understanding: passions

¢ Learning that brings unification or coherence to aspects of the world or the sub-
ject: knowledge

e Perceived transformation of the person and the world: identity

Figure 4.1 identifies a range of constructs that are related to knowledge, identity,
and passions. Some constructs focus predominantly on either knowledge-, identity-,
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or passion-related ideas (situated at the vertices); others tend to explore relation-
ships between these. The various constructs in Fig. 4.1 can be used to inform the
KIP analysis; some are used in the following narratives.

While this reduction of aesthetic understanding potentially fragments the whole-
ness of an aesthetic experience as described by Dewey, by focusing on each aspect,
it is possible to explore in detail the weaving of the cognitive and affective in an
experience. It is the relationships between knowledge, identity, and passion and
recognition that all are present in an aesthetic experience that makes it necessary to
first identify each and then examine how they shape and relate to each other.
Aesthetic understanding provides a framework for conceptualizing the relationships
between knowing as a coherence of things to be known, developing one’s sense of
identities in relation to that knowing, and the passions that emerge because of that
knowing, all of which lay the foundation for future knowing, identities, and pas-
sions. Therefore, as a methodology for understanding the effects and meanings
attached to experiences, aesthetic understanding enables close analysis of knowl-
edge, identity, and passion, both individually and in relation to each other; we have
called this a knowledge-identity-passion (KIP) analysis. Questions that can guide a
KIP analysis are suggested in Table 4.1.

Table 4.1 identifies two focal points, or “Moments,” for analysis. The first
moment is for understanding an aesthetic experience and its effect, that is, the aes-
thetic understanding that emerges from, for example, a critical moment or a particu-
lar learning experience. The second moment allows for examining an individual’s
journey or trajectory following an aesthetic experience, for example, how previous
learning experiences or particular childhood experiences have shaped a learner’s
trajectory or career choice. Through these two moments, a KIP analysis can accom-
pany narrative approaches to research if the intention is to examine both the imme-
diate effect of a planned experience, as well as how previous experiences shape
current and future cognition, emotions, and action.

In order to illustrate the power of a KIP analysis, we use the narratives of four
science educators. The first is a generalist primary teacher who became a specialist
primary science teacher for her school, an example of Moment 1. The second nar-
rative juxtaposes the experiences of two preservice teachers teaching science during
a primary science education unit, one for whom the experience changes the way she
thinks about science and the other for whom the experience is building on a prior
shift towards science, examples of Moment 1 and Moment 2, respectively. The third
narrative is of a marine educator whose science education trajectory can be traced
to a critical moment from his childhood, an example of Moment 2. At the end of
each narrative is a summary of the relationships between knowledge, identity, and
passion as demonstrated through the narrative.
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Table 4.1 Research moments in a KIP analysis

Moment 1 | Identifying the aesthetic 1. What changes in knowledge are occurring?
experience and its immediate 2. What shifts in identity are occurring?
influence

3. What passions and motivations are being
ignited?

4. How is the experience of coming to know
causing transformation of identity and self, and
ignited passions and motivations?

5. How is the experience influencing action?

6. How will this experience lay the foundation
for future experience?

Moment 2 | Identifying continuity across 1. How have prior experiences laid the
experiences subsequent to an foundation for current experiences in terms of:
aesthetic experience (a) what is becoming known;

(b) actions undertaken;
(c) notions of identity; and

(d) motivation and passion to engage?

2. What further transformations of identity are
occurring?

3. How are passions and motivations being
ignited and morphed by further experiences?

4. What new knowledge is becoming known?

5. How is the experience of coming to know
further shaping identity and passions and
motivations?

6. How have passions and motivation driven
further efforts to come to know more?

7. How have the developing identities directed
the seeking out of certain knowledge?

4.4 Specialist Primary Science Teacher

The first research study involved investigating the outcomes of a 2-year primary
science specialist program; this was a state-funded program' and involved periodic
professional development with content focused on science pedagogy, content
knowledge, school change processes, training in a curriculum package called
“Primary Connections” (Australian Academy of Science 2014), and mentoring and
coaching. Schools are elected to be part of the program and appointed two of their
teachers (usually a generalist classroom teachers) as science specialists. Members
of the team investigating the outcomes of the initiative each acted as critical friends
to specialists at one school and undertook a series of interviews throughout the 2
years. The science specialist selected for this chapter was part of the second cohort
undertaking this training. This cohort typically used the Primary Connections

'Professional development funded by the Victorian Department of Education and Early Childhood
Development. Research funded by the Centre for Research in Educational Futures and Innovation,
Deakin University.
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resource to guide curriculum development and to drive pedagogical change of the
other staff in the school. The specialists are tasked with creating real and sustained
change in the amount and quality of science being taught in primary schools. Early
research on this initiative is published in Campbell and Chittleborough (2014).

Hazel was one of two teachers who enrolled in the program from this primary
school in regional Victoria, Australia. Near the end of the first year, the other spe-
cialist left the school, leaving Hazel to continue the program on her own. Hazel’s
narrative includes data from two interviews, one 4 months into the program and the
other a year later. The change in her professional identity, her growing passions, and
deepening knowledge are evident.

4.4.1 Hazel

After 4 months in her new role as science specialist, it became evident in her inter-
view that there was some change occurring in her peers’ perception of Hazel, and
some early shifts in her views of science. When asked whether she had grown in her
practice, Hazel initially struggled to recognize deep level change and was surprised
to hear that others had noticed change. In particular, the Assistant Principal was
affirming both in terms of Hazel’s developing science knowledge, and the effect of
her effectiveness in undertaking her role as science specialist, something which he
believed was noted by the teachers with whom she was working:

The breadth of knowledge [the specialists] have got now is so much greater and they are
able to take on lots of different subjects. And with Science, their relationship with those
staff is more than they would have if they were just going in there co-teaching.

Knowledge is positioned as key to leading change: the Assistant Principal stated,
“People look at Hazel and Andrew as, you know, excellent resources for lots of cur-
riculum. And also, well, just anything, anything to do with school,” To this, Hazel
responded with, “Oh, did they? (chuckles), I didn’t see myself like that...” Here
identity is being socially constructed, Hazel for the first time seeing a reflection of
her newly developing professional self from her Assistant Principal.

At this time, Hazel referred to a shift in her awareness of science outside of
school, particularly in her own garden where she would stop and look at things she
might not have noticed otherwise: “going out finding about the other science things,
which normally I would be just not worried about too much.” “From there it obvi-
ously builds,” Hazel stated. In the school playground, Hazel noticed a change in her
interaction with children, as they identified her as someone with whom they can
share their science discoveries. For example, she explained that “kids come up to
you in the playground” and they relay stories of the mealworms in the classroom
changing color. Similar to the Assistant Principal, Hazel’s new awareness of her
changing attitudes was being socially constructed through affirmation by the chil-
dren. There is connection between her new role, developing knowledge and practice,
and social confirmation and affirmation of the changes. There is a sense of experi-
ences building over time, resulting in continuity of experience.



4 The Heart of the Educator: Aesthetic Experience Shaping Knowledge... 63

Twelve months later, Helen was much more certain about how her involvement
in the program had changed her view of herself as a science specialist. In particular
the science content had ignited a fire in her. When asked how she was going, she
responded with:

I really love it. It’s been a huge shift for me. I really like looking more in-depth into the
understandings and I go out of my way to find readings about that and investigate. It’s prob-
ably moved into my home life, which is quite shocking for me. My daughter just loves
science days. Is it science day at school today? And she comes home and talks about it. So
she knows that’s what I do in my work. That’s been interesting. I’'m growing tomatoes now,
which is something I would never have done. ... Personally it’s been a big shift in my dis-
cipline. I've never really thought I'd be looking at or doing science. I’m a lot more confi-
dent. I was always confident to make mistakes, but now I’m like well this is really interesting
... One grade produces different data and they’re able to talk about why. And it’s OK that I
don’t know it all and let’s find out together.

Here, Hazel identified the shifts: greater content knowledge and a tendency to
seek out deep understandings and develop resources, increased capacity and confi-
dence to undertake and guide students through scientific investigations, and a repo-
sitioning of what she regarded as her discipline, from a classroom teacher to that of
a science specialist. Evident in her responses is increased passion for learning about
science and investigating scientific phenomena. Evident too is how her professional
role and identity have become personal, for example, where she believes her daugh-
ter shares her own science experiences because “she knows that’s what I do in my
work.”

Hazel reflected on factors that were leading to these shifts: “PD [professional
development] throughout the program. Having conversations with the other staff. I
really love going to the local secondary college to speak to the staff and find out
about Science...The leadership stuff.”

The PD in particular became increasingly influential as the connections were
made between the PD and her own practice:

Initially when we had the PD I felt like it was over my head. Now I’m making links back to
it. The particle stuff, we did the role-play, then we used it in the 5/6 unit ... That real content
stuff that at the time I didn’t think it linked to anything but now I see the links.

Initially the PD provided the foundation for future experience, where connec-
tions could be made as the context demanded. The knowledge of what and how to
teach gained through the PD, as it is played out in practice, appears to have contrib-
uted to the shift in her self-efficacy (Bandura 1977) and identity and is an agent in
her developing passions and motivations to seek further experiences.

In addition, her experiences in her new role as science specialist were consolidat-
ing and extending her identity as a leader of people to include leader of content
knowledge. Again, affirmation by others served to catalyze this change:

Being seen as a leader in the school and being valued as a leader. I've always been on the
leadership team, and I’ve liked those roles, but its not just being a leader of people but now
it’s a leader of content knowledge, that’s been a change in me. And leadership will actually
come to me about the curriculum, about the science, and that’s been a shift in maybe how
they view me as well.
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Another factor leading to change was taking on sole leadership of the program
after the other specialist left the school, giving her full control over the direction of
the program:

... when I was sharing I didn’t feel like I had true ownership over it. So probably for me
taking it all and doing it myself has been really nice because I've been able to take it in the
direction that I wanted to go, which is really bad because we like to work in teams.... I was
going to have an area in the juniors and would have been able to do that my way. But now
being able to have consistency across the whole school is really important. Probably the
way I like to work too is that I’'m happy with people to have input but I like to do it my way
as well.

Autonomy and control “to do it my way” gave creative freedoms, latitude, and
permission to steer the initiative so that, in her mind, the program was more coordi-
nated. In order to ensure sustainability of the curriculum changes, the leadership
decided to have the Assistant Principal undertake the next round of PD. For Hazel
this introduced a sounding board without compromising her control: “... I was
really happy when the AP came on board in that role. Because I can still drive the
content and units the way I wanted to, sounds really selfish doesn’t it, but that
sounding board was really important.”

4.4.2 KIP Summary

Hazel’s growth in knowledge through firstly the professional development sessions
and as she moved into her new role resulted in shifts in how she perceived her profes-
sional self, and new passions and motivations that transformed her work but also
enabled new ways of operating in her personal life. Moving from generalist to special-
ist could be seen as a boundary crossing (Akkerman and Bakker 2011) between two
spaces marked by sameness and uniqueness. Unique, to each space, was the dominat-
ing teacher knowledge — generalist knowledge of the classroom teacher versus spe-
cialized science knowledge of the specialist. The boundary crossing created a need for
learning (Hobbs 2013), which has led to an understanding that is aesthetic in nature —
an aesthetic understanding of what it means to teach science. It is aesthetic in nature
because of the effect it has had on her perception of herself and her view on her world:
seeing science everywhere, links to family life, reshaping the way she connected with
those around her, and others affirming her newly developing identity.

4.5 Preservice Science Teachers

The second narrative draws on data generated from a research study? involving sci-
ence teacher educators from five universities analyzing their use of school-based
delivery of science education units in Bachelor and Masters level teacher education

2Research funded by the Australian Office for Learning and Teaching. Project reference
1D12-4212.
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programs (Hobbs et al. 2013). The school-based practice involved preservice sci-
ence teacher (PST) planning, implementing, and reflecting on a science teaching
and learning sequence in local primary schools, over a period of 6-8 weeks. This
model of practice provides authentic engagement between the preservice teachers
and children, with a high degree of responsibility placed on the PSTs to link theory
to practice. The analysis included a number of processes that both evaluated current
practice and shaped frameworks and models to inform future practice. Interviews
with a range of key stakeholders were used to inform project outputs, including
interviews with the preservice teachers (PSTs) at the completion of the program.
Interview data from two PSTs were selected to be part of this narrative as they offer
differing entry points in terms of interest in science: Erin who came into the unit
loving science and Bryony who was apprehensive about teaching science to begin
with.

4.5.1 Erin

Erin completed a unit on sustainability with her two partners. In her reflections on a
critical moment in her teaching when she discovered something about herself, Erin
explained how at school she hated science, but that, on completing her Victorian
Certificate of Education (VCE) at a Technical and Further Education (TAFE) insti-
tution, she was inspired by Biology — “I actually loved it and I got really into it” —
and chose to continue studying it at university when completing her education
degree. From there emerged her passion for wanting children to enjoy science:

So I got a real passion for wanting kids to understand how good science can be because I
don’t think it’s taught enough in primary schools and it’s not taught in a way that’s interest-
ing for them. There can be a lot of writing or a lot of just learning definitions and things like
that so I guess I have a lot of passion for kids to want to learn why science is so interesting
and why we should learn it instead of just that it’s another thing that we have to learn.

This transformative learning experience at TAFE was a turning point that set a
foundation for future experiences. Erin’s desire to know the value of science takes
on a pedagogical dimension as she draws on her own learning experience to shape
the learning of her students. The experience in a sense continued into the current
experience of teaching children about biology-related topics:

Oh I loved science before but I hadn’t been so involved in the environmental side. I did
Biology but we focused more on Human Biology so I knew more on that side than the
environment. But I love that kind of getting involved in what’s involved in the world and
kids are involved in that every day so it’s good for them to learn about it.

This desire to know more was also reflected in how she engaged with the chil-
dren. Erin referred to an eager student who constantly asked questions and provided
answers. Erin recognized him as a fellow lover of science: “it was really good to
have another kid who was really engaged in it and wanted to know more.”
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Erin contrasted her passion for science with that of her peers, who initially
“didn’t get involved in it.” She noticed that the pedagogical motivation that comes
from seeing children getting excited through hands-on activities made it “more
exciting”: “it was fun when we were doing models and things like that where they
would come out and they’d all ‘ooh aah’ about what we were doing and ask ques-
tions.” The response of the children was fundamental in shaping her positive
response to the experience. The children were demonstrably stimulated during the
hands-on experiences and gave them thank you cards with comments about “what
they’d enjoyed about the experience with us and how they’d learned more and that
they thought that it was really cool and hands on and they loved it.” Such feedback
from the children affirmed Erin’s (and her peers’) ability to plan engaging and effec-
tive learning experiences in science. Erin was proud of their achievements with the
unit.

So, while Erin’s critical turn towards science preceded this unit, the school-based
teaching experience provided an opportunity for shifting her passion for learning
science to a passion for teaching science, with affirmation that she can do it effec-
tively. There was continuity across the experiences over time, with prior experi-
ences shaping how she approached and existed in the current experiences.

4.5.2 Bryony

In comparison to Erin, Bryony was less enamored with science to begin with and
had never taught science before on her placements. Bryony’s critical moment came
at the end of the unit when evaluating the quality of the children’s learning, and her
own learning from the unit. Whereas Erin worked well with her partners to plan a
hands-on and well-targeted unit, Bryony felt she and her partner could have been
more purposeful in their planning. However despite this realization at the end of
their unit when conducting an evaluation of children’s learning, she was also sur-
prised at her personal response to teaching science: “I also realized how much I
enjoyed teaching science which I was a bit shocked about as well which was excit-
ing because I would really like to do it again.”

Similar to Erin, Bryony explained that the children had an influence on her atti-
tudes towards student learning. The teacher had warned Bryony and her partner
about one particular child with behavior problems; this child had been kept out of
some of the earlier lessons. As a result of this prior warning, the child’s actual
response to the unit surprised her:

But he was the one who retained the most information and interest in the topic and I guess
that really was a pretty shocking moment because we shouldn’t have listened to the teacher
who told us about this kid in the first place; but also how a subject can really transform
someone’s interest and for that kid I guess it must have been science and I’'m guessing they
don’t do a hell of a lot of science at the school. So that could be a real breakthrough for him
if he actually gets sent in that direction. So I think that was a pretty good turning point in
my mind about student learning.
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Bryony’s recognition of the transformative possibilities of science for children is
highlighted (“how a subject can really transform someone’s interest”), but also for
Bryony. Preservice teachers bring their prior science learning experiences into these
primary science education units, as well as perceptions of the value and complexity
of learning science. Research has shown that preservice teachers often see science
as something that is difficult to learn (e.g., Lloyd et al. 2000) and even more difficult
to teach (e.g., Harlen et al. 1995). Having to “know” the science content can lead to
apprehension of teaching it (Howitt 2007). However, for Bryony, this experience of
teaching science shifted her view of science and enabled new possibilities to be
entertained:

I have learned how fun science can be and how it doesn’t have to be that complicated. I
guess I’d always imagined Bunsen Burners and so on from science at high school and I was
again quite surprised at how basic it can be, but how deep the learning can be at the same
time.

Evident in these reflections by Bryony is a shifting of her view of what consti-
tutes learning and teaching science, marked by a disconnection from prior experi-
ences of science as complex and connection to a form of science learning that had
pedagogical meaning; seeing science through the children’s eyes, particularly a sup-
posedly difficult student, has had the effect of raising the possibility of engaging
children through the context of science. There is therefore connection between this
new version of science and her pedagogical commitment to her students.

There was also evidence that the experience has laid new foundations for her
future, instilling a desire to “do it again.” The question remains, however: will she
seek out chances to teach science again? Has this experience been enough — will the
transformative possibilities of science learning inspire her to teach science on her
placements and when she is a teacher?

4.5.3 KIP Summary

Evidence that an aesthetic experience has taken place for Erin and Bryony includes
a shift in what constituted valuable knowledge and making connections between
past, current, or future experiences and what is perceived as worth noticing; knowl-
edge and experience; how they see themselves, their role, and capacity to undertake
the role; and motivations and passions to continue to pursue future experiences. For
example, knowledge that was seen by the preservice teachers as once difficult and
unattainable became, for Bryony, accessible and had purpose for meeting a peda-
gogical imperative and, for Erin, fascinating and worthy of pursuing further both
personally and in terms of how it shaped her pedagogical approach.

There were differences in what caused the change. Erin’s passion for learning
science stemming from her TAFE experience laid the foundation for how she
approached the school-based teaching experience and was extended and trans-
formed further through the process of learning more, planning, and implementing
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learning experiences that aligned with her own experiences of being turned on by
hands-on and inquiry learning. This contrasted with Bryony’s experience where
seeing science through her students’ eyes highlighted the potential of science to
enable her to excite, inspire, and connect with her students. In accordance with
Dewey’s perspective, the aesthetic experience is subject to how the individual
engages with the experience. But common to both Erin and Bryony was a transfor-
mation through this school-based experience. Both exhibited a commitment to sci-
ence and teaching science in the future, although perhaps this commitment was
more personal for Erin.

4.6 The Marine Educator

The discussion in this chapter so far has centered on framing aesthetic understand-
ing within the context of the formal teaching profession, specifically in relation to
in-service and preservice teachers. In this section, the focus moves to how experi-
ences that inspire an individual’s passions (in this case, a marine educator) ignite
their need to know and seek further experience. The third research study was doc-
toral research investigating marine educators’ narratives in order to explore their
role in regard to their interactions and relationships between and with policy, com-
munity, and education within the marine education context (Kelly 2013). Narrative
methodology was used and involved interviews with the marine educators over a
period of 14 years to capture the changing stories and directions of the educators.
The marine educator selected for the narrative below was formerly a science teacher
and then worked as a marine educator in Australia and Canada.

4.6.1 Patrick

During interviews, Patrick related a learning experience that provided an example
of an aesthetic experience resulting in an aesthetic understanding. Patrick explained
during interviews that he was about seven years of age when he and his father were
shoveling sand out of a riverbed and discovered a Christmas beetle. Not knowing
what the species was, they sent it off to the museum to have it classified. Patrick
reflected on the effect of this experience:

Looking back on it, it was like the perfect interpretive technique. He did the whole excite-
ment thing and didn’t know what it was and ended up putting it in a matchbox and we sent
it off to the Museum in Victoria because he was sure this was a new species and they’d name
it after me. Very, very cool! and I’ve still got this image of him, beetle in the redhead match-
box and we never heard back from the Museum, of course. But it didn’t matter. The idea
that it’s possible still that, at some level there’s a matchbox deep in the bowels of the
Museum that’s yet to have my name put on it, is pretty great!
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On the surface, finding this beetle may seem simple and uneventful, except that
Patrick’s father made it eventful by showing excitement and curiosity over the find
and building a significant amount of anticipation into the experience.

Patrick sought further experiences that built on this new understanding of the
world, such as “hanging out in nature, turning over logs, and throwing sticks at
snakes... totally immersed as a child in places that were full of natural stuff, and it
happened with a lot of people who got excited about it.” These experiences inspired
an interest in biology that resulted in Patrick taking the proactive step of seeking out
a biology night class at another school when it was not offered at his high school.
This led Patrick to complete a biological degree. He then went on to a career in
teaching, although Patrick saw his decision to become a teacher as “a bit of an
accident...I always wanted to be a ranger.”

Working as a teacher, he quickly developed an appreciation of what he wanted —
and didn’t want — for his students. Patrick described a negative experience during a
class visit to an informal education institute, which led Patrick to question the ben-
efits of such learning experiences. He believed that his students had not had a value-
added experience and that he could have done the same thing back in his own
classroom; Patrick explained that this caused him to directly challenge the institu-
tion. In doing so, he began to develop a personal attitude about the role of such
informal conservation organizations and the unique position they have in value add-
ing to a visitor’s experience:

...itreminds me that there is this need in non-school settings that whatever you’re providing

for people, whether it be students or public, it needs to be something that they can’t do for

themselves. The organizations, particularly with conservation, they’ve got to take that extra
step to really value-add to the experience and whether it’s in a fish tank or back in the real

work or in a marine environment, there’s got to be this significant value adding, and that’s
got to be purposeful.

This understanding would later underpin Patrick’s personal and professional phi-
losophy and his approach to his work. After completing a Park Management course
(and realizing that that was not what he wanted to do after all), Patrick explained
that he continued to seek out other opportunities to build on his previous experi-
ences. He found his niche when he undertook a Masters in Ecosystem Management
that enabled him to marry his passion for environmental management with his edu-
cation practice. It was here, he claims, that his interest in utilizing computers and
systems to inform environmental management was born and where his personal
philosophy of how education sits within that framework initiated:

(T)hat whole computer end of things and really looking at systems to inform environmental
management... And marrying that with my education practice, I'’ve come to see education
as one of the really important set of tools for environmental management. That’s a small
glimpse into my philosophy there.

However, it wasn’t until part way through his career as a teacher that Patrick
began his professional interest in the marine world. Patrick related a story of how,
after taking part in a sand dune revegetation workshop with the Queenscliff Marine
Discovery Centre, he jokingly told the leader that he wanted his job. He spoke of
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how this assisted in his applying for a position at the Centre but that it was his per-
sonal enthusiasm and passion for the marine environment that helped him to over-
come his lack of any personal in-water experience.

Patrick’s childhood experience with the Christmas beetle (described above) and
the sense of discovery and curiosity that was inspired as a consequence gave him an
appreciation of small things and delight in discovering the unique. This same pas-
sion underpins his approach to his work and informs the way he encouraged his staff
to interact with visitors to the Aquarium in which he worked:

I really encourage staff to look for those opportunities and to create those special moments. ..
almost using obscure animals to set up what can be very unique moments of discovery for
the participants. Everyone has seen a bloody dolphin. It’s a dolphin. Big deal! If you’ve got
something that is possibly brand new or no one knows anything about it, then there’s that
sense of excitement. Personalizing the experience - I think that’s really good!

It is this understanding and the values that are generated from this view of the
world that informed Patrick’s pedagogical approach and that shapes his sense of
identity in the workplace. He took the principles and values he developed while
teaching, particularly in regard to the necessity to value-add to a visitor’s experi-
ence, into his position of manager of an internationally acclaimed aquatic institu-
tion. In doing so, he saw his role as creating change by challenging his staff (and
others) to reflect on and question the way they approach curriculum development
and their pedagogical practice.

Functionally my role is to stir people up and catapult them into the next step forward. That’s
my lot in life, my task! Challenge people in terms of their approach to programs. The way
they develop curriculum. The way that they develop products and the slant they put on
them, and the factors they consider within the design.

4.6.2 KIP Summary

Patrick’s experience as a child provided an aesthetic experience that laid the founda-
tions for a way of being in the world that was informed by a deep-seated sense of
discovery and curiosity. In doing so it altered the way that Patrick experienced and
interacted with the world.

Patrick’s pursuit of knowledge enabled him to gain insights into the world and
his place within it. His work as a teacher enabled him to develop both a personal
pedagogical understanding and a sense of identity as an educator. In following his
childhood dream (whether it was, as he claims, a result of “watching too much
‘Skippy’ as a child” or not) to become a Park Ranger and study Park Management
provided him with the opportunity to explore his deep passion for the environment
and his need to care for it. In undertaking the Masters in Ecosystem Management,
Patrick found that he was able to wed the knowledge that he gained over time
through his experiences and studies to create a situation where he was able to com-
bine his identity as an educator and an environmental advocate.
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Patrick became passionate about the necessity of value-adding or giving mean-
ing to the experiences that students have when visiting nonschool education facili-
ties —a philosophical understanding that is reflective of his own childhood experience
in a nonschool environment. It was this passion that underpinned both his personal
and professional life that shaped his sense of identity as a change agent.

4.7 Aesthetic Experiences That Lead to an Aesthetic
Understanding: What Is Common?

What were the aesthetic experiences for these science educators above? The aes-
thetic experience is key to reaching an aesthetic understanding. We contend that an
analysis focusing on aesthetic understanding recognizes the relationships between
knowledge, identity, and passion — these are very complex constructs in themselves
and are useful places to start when analyzing the effect of experiences on partici-
pants. What is the nature of an aesthetic experience in educational contexts? It is an
experience that triggers the need to know more, an experience that presents as an
opportunity for learning and lays the foundation for future learning and experiences
(Dewey 1938). Our data has shown that fulfilling one’s role requires some profes-
sional commitment, but when the professional becomes personal, identities shift,
and there is coherence between the parts and a desire to know and experience more,
it can be confidently assumed that what catalyzed this change was an aesthetic
experience.

For the preservice teacher, Bryony, the aesthetic experience appeared to be see-
ing science through the children’s eyes, borne from her commitment to her students.
Teaching science, somewhat successfully, was the way she saw science by shifting
her from her own (somewhat fearful) experience of learning science to the positive
experience of observing her students learn science. Out of a pedagogical commit-
ment, she began to see science as a rich context for engaging and inspiring children.
This shift from science learner to teacher of science was also evident in Erin’s nar-
rative, where there was a relatively high degree of self-efficacy arising out of what
Bandura (1977) calls “mastery experience,” that is, firsthand experience of success.
Both were at the stage of still defining their role, with science as one part of what
they will need to teach. As a result they were both developing what might be called
provisional identities (Ibarra 1999) — trying out the label of “teacher of science” to
see if it fits until they have further experience that confirms that it does. So on the
one hand, for these preservice teachers, the aesthetic experience is the experience of
having to teach science and seeing science through their children’s eyes.

On the other hand, learning science content can take on new meaning and value
when it becomes personal for the teacher. Beginning to notice science around them
illustrates a shift in what is valued and acknowledged as important, not just for their
children but also for themselves. This is particular relevant to science education
where preservice teachers often do not have the opportunity to teach science or see
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science being taught before they enter teaching (Howitt 2007). This was also evi-
dent in Hazel’s narrative. For Hazel, the experience is part of her professional role
as science specialist — having to take on the role of teaching science was an expecta-
tion. The experience became personal and aesthetic in nature when there was a shift
in her perception of the nature of her role, from teacher who has to teach science to
teacher who loves to learn science and help others to teach it. The aesthetic experi-
ence is a process, similar to the preservice teachers, where, over time, there is a shift
in the way Hazel notices and perceives of science and the way she sees herself in
relation to science has changed. She begins to see connections between science and
her everyday and professional life. Key to this change has been the professional
development introducing knowledge, followed by planning, enacting, and leading
changes to science teaching in her school. Affirmation from peers, outcomes such
as student learning and students’ excitement towards science are salient in fostering
a strong sense of herself as someone who can lead change in the school. More sig-
nificant though has been the new ways she sees science, the effect being a trans-
formed understanding of what it means to be a teacher.

Another key outcome of an aesthetic experience is the continuity across experi-
ences and how they lay a foundation for future experience. This was evident in
Erin’s TAFE experience of learning science, and how it switched her onto science
in a way that shaped her approach to the school-based experience. This continuity
was even more pronounced in the marine educator’s narrative. Patrick’s early aes-
thetic experiences as a child resulted in a desire to seek out further knowledge and
experiences that built on his fledgling understanding of the natural world. He was
able to move along the continuity of experience by seeking out further knowledge
through academic courses he chose to undertake and by establishing connections
with the environment through his recreational pursuits, for instance, revegetating
sand dunes. These aesthetic understandings led to a world view that informed both
his personal and professional attitudes, as well as Patrick’s approach to his work.

The aesthetic dimension of teaching is fundamental to the way we think of the
science educator. Teaching varies across subjects because the subject matter differs.
But the teacher’s aesthetic understanding of what it means to be a science educator
is based on more than content knowledge. The aesthetic dimension of teaching is
fundamental to how teachers develop an appreciation for the subject they teach as in
the case of the preservice teachers and Hazel, respond to the pressures of change as
in the case of Hazel, and make decisions about how to maximize impact through
education as was the case of Patrick.

4.7.1 Passion for the Work of Educating

We have showcased here the experiences of a primary teacher, science preservice
primary teachers, and a secondary science teacher who became a marine educator.
Represented across the narratives are trajectories involving shifts between science
learner, preservice teacher, in-service teacher, and passionate educator for the
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environment. There are challenges for science education at each of these points. For
the science learner, a general drift from science as a subject of choice (Chubb 2014)
is being positioned as threatening society’s ability to be innovative and competitive
in the twenty-first century. Both the preservice teachers indicated an early lack of
interest in science, and this is not uncommon of those entering primary education
programs in Australia (Marginson et al. 2013). Disconnection of the school versions
of science from children’s everyday lives has been shown to disengage students
(Tytler 2007). The analysis here has shown that a learner’s interests and passions
provide motivation in learning, thereby reflecting the compelling and dramatic
nature of understanding (Girod et al. 2003). It is possible to draw on students’ inter-
est and acknowledge what motivates them in life and within the learning experience.
This may come in the form of appreciating the beauty of disciplinary ideas and
modes of inquiry or capturing the elegance and personal satisfaction involved in
solving problems (Hobbs and Davis 2013). For preservice teachers who have lim-
ited interest in science, the possibility of “seeing science through their children’s
eyes” raises the pedagogical value of science. For in-service teachers who take on
an expanding role such as a science specialist, a passion for learning science is
driven by and drives both pedagogical change and a personal interest in the subject.
Darby (2009) highlighted two imperatives driving practice: “pedagogical impera-
tive” where a teacher’s passion for their students drives learning, such as was dem-
onstrated by Bryony, and a “personal imperative” where passion for the subject
drives practice (see Fig. 4.2), which became the driving force for Hazel and which
drove Patrick to move into educational roles where he could raise awareness to
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Fig. 4.2 Passion model (from Darby 2009)
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environmental concerns. “When we view teachers as passionate beings we unleash
the possibility for them to embrace innovation, and to be desirous in their dealings
with students so that they seduce students into caring about the subject” (Hobbs
2012, p. 727).

Missing from Fig. 4.2, however, is a passion for the art of teaching, a “teaching
imperative.” Rubin (1985) depicts the artistry of teaching as being more than moti-
vation and dramatization: “It is an extraordinary level of performance, bred out of
personal commitment which elevates the state of the art” (p. 159). According to
Eisner (1979), the experience of teaching is essentially aesthetic due to this artistic
quality: “teaching is an art in the sense that teaching can be performed with such
skill and grace that for the student as well as the teacher, the experience can be jus-
tifiably characterized as aesthetic” (p. 153). This affective part of teaching is critical
for dealing with the aforementioned issues in science education.

4.7.2 A Connection with the Knowledge and Pedagogy
of Science

If passion is the underpinning of a good science educator, then a connection with the
knowledge of pedagogy and science is the substance. Such connection can be lack-
ing for primary teachers; research has shown, in fact, that a lack of science peda-
gogical content knowledge can result in primary teachers avoiding teaching science
or adapting inappropriate teaching strategies from other disciplines (Appleton
2003). As demonstrated in the narratives, a little knowledge led to substantial
change because of how it connected with what was considered important. In an
aesthetic experience knowledge becomes intrinsically and extrinsically connected
with some aspect of ourselves, prior experiences, or existing knowledge. For sci-
ence learners, for example, connections are made between events and ideas within
the learning experience and between school-based learning and students’ lifeworld
experiences. Teachers can do this by connecting subject matter with the personal
experiences of students, relating content to students’ interests, generating new inter-
ests, and emphasizing utilitarian purposes of the subject, that is, how their learning
will help them in their lives beyond school (Hobbs and Davis 2013). The narrative
of Hazel is an example of a teacher who, having undertaken some professional
learning activities, gradually made connections between the new pedagogical
approaches and her own teaching. This gradual process of connecting with and
expanding her own knowledge of teaching science is an example of learning that
brings unification or coherence to aspects of the world (Girod et al. 2003).
Similarly, Patrick’s childhood encounter with the beetle is an example of how an
experience in an informal learning setting can be foundational on which his under-
standing of the world is scaffolded. This experience inspired both his imagination
and a sense of curiosity and discovery that continued throughout his life. This expe-
rience formed a foundling connection with small and unique animals and laid the
foundations for a desire to seek out future opportunities for similar experiences. The
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resultant connections that were formed with the natural environment initiated a deep
understanding that inspired a strong emotional response. Through these experi-
ences, Patrick’s view of the world was altered, and, as a result, so were his subse-
quent experiences, until new habits or ways of seeing and dealing with the world
became firmly established as part of his psyche and value system. As Patrick’s
understanding of the world around him altered through his experiences, so did his
personal sense of identity.

4.7.3 An Identity That Is Developing

So where passion is the underpinning, connection with the knowledge is the sub-
stance, and then a perceived transformation of oneself and the world is what holds
a teacher together. The process of becoming a subject teacher is aesthetic in nature
in two ways. The notion of “becoming” refers to developing an identity based on a
confidence that the qualities of one’s teaching and the nature of one’s assumptions
about teaching are appropriate and suited to being a teacher of the subject.

The notion of “becoming” also refers to a sense of attraction. The teacher is
attracted to what the subject has to offer them and their students. But also teachers
can become attracted to the pedagogical benefits associated with teaching as the
children display passion in their learning, as was seen with Bryony. Identity is con-
structed and morphed through experience, and this becomes aesthetic when there is
transformation of the person and how they perceive of the world. Through such
experiences and beyond, there is a re-storying of who they are and the type of per-
son/learner they are and want to be. There is recognition that disciplinary knowl-
edge has a place in their lives, allowing human experience to enter the learning
process, thereby situating the story within the lifeworld of the student.

Preparing teachers to teach a subject becomes a process of not only building their
knowledge of content and pedagogy and assisting them in developing pedagogical
content knowledge. Nor is it simply enculturating them into the ways, traditions,
beliefs, and practices associated with the subject. But it is also a process of “becom-
ing” where teachers increasingly see themselves in relation to subject matter and it’s
teaching. The school-based teaching experience and the science specialist program
allowed the teachers to “try out” what it feels like to be a science teacher — to know
the content and pedagogy, the role as it is defined by the task and as affirmed by
others, and being compelled to engage deeply and seek further experiences. This
trying out also involves developing “provisional selves,” which, according to Ibarra,
are “temporary solutions people use to bridge the gap between their current capaci-
ties and self-conceptions and the representations they hold about what attitudes and
behaviors are expected in the new role” (Ibarra 1999, p. 765). The teachers are in the
process of constructing a worldview within which they can situate themselves. This
was particularly evident for Hazel who was initially experimenting with a new pro-
visional “science specialist” self and then, gradually, overtime was able to situate
herself into the role with increasing responsibility, affirmation by peers, and greater
confidence in her knowledge and abilities.
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4.8 Practical Applications of the Aesthetic Understanding
Framework

Aesthetic understanding is a powerful lens for linking knowledge, identity, and pas-
sion, both to support reflection on practice and to inform the structure of learning
experiences. For the four educators of science represented here, learning was under-
scored by an experience that had jolted them from one way of looking at the world
and themselves: for Erin and Bryony, a new appreciation for science and the poten-
tial it has for students having seen science through the eyes of her students; for
Hazel, opening up a scientific worldview that has potential in shaping her ongoing
teaching career as a change agent and advocate for science; and for Patrick, an expe-
rience that set the course for his entire life.

Aesthetic understanding can inform teaching and policy in a number of ways.
Student learning experience designed for deep meaning and aesthetic response is
perhaps the most typical application (see, e.g., Girod et al. 2003). Aesthetic under-
standing can be seen to underpin transformative learning. As promoted by Mezirow
(1991), transformative learning can be psychological (changes in understanding of
the self), convictional (revision of belief systems), and behavioral (changes in life-
style). Darby-Hobbs (2013) describes transformative experience as leading to
“greater potential for students to say ‘I am the type of person that can appreciate
this’, “This is part of my future’, and ultimately see that ‘T am part of the solution’”
(Darby-Hobbs 2013, p. 94). Certainly for Patrick and Hazel, there was transforma-
tion of self and perspectives on and within their world. Essentially, aesthetic under-
standing has the potential to examine what lies behind the actions of passionate
educators. In addition, as illustrated through Hazel’s narrative, aesthetic understand-
ing enables interrogation of teachers’ personal response to innovation and change.

For science educators, creating conditions for aesthetic experiences involves
firstly identifying not only students’ prior knowledge but also students’ attitudes
and identity in relation to science. Then knowing how to ignite students’ passions
and motivation is the next challenge; tapping into students’ interests, and generating
new interests through challenge, such as open investigations, can disrupt standard
perceptions of science and their relationship to it (Tytler 2007). This notion of
disruption could characterize the preservice teachers’ context, where the school-
based teaching experience disrupted previously held views of science (for Bryony)
and provided the conditions for new interests to be generated (for both). Teaching
involves creating conditions for an aesthetic experience that leads to transformation
and then moving students forward in their journey by exploring things further and
making them aware of the opportunities for future experiences. A continuum of
experience becomes the focus of instruction rather than discrete and disconnected
learning experiences.

For teacher learners, such as preservice teachers, aesthetic understanding pro-
vides the basis of a tool to support reflection on changes in knowledge, identity, and
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motivations and the relationships between these. Questions that can prompt reflec-
tion include:

*  What do you know (focusing on the developing connections between knowledge
of science, teaching, and learning)?

e What drives you in your teaching (focusing on developing interests in the sub-
ject, engaging with children, and the practiced art of teaching)?

* How do you see yourself as a teacher of science (focusing on developing a pro-
fessional identity that is social historically constructed through experience and
embracing what is possible as a provisional identity)?

Teachers’ stories of science are located to a place and time, and such stories are
constituents of their professional identity (Goodson 1997). It can be valuable to
assist preservice teachers to connect science to their previous experiences with sci-
ence in informal and social contexts, rather than simply focusing on the formal
education experiences, which can often be quite negative. Patrick’s narrative shows
the power of such informal experiences. Perhaps a barrier for preservice teachers
and students is being able to recognize the science in their everyday experiences.

Further, it is possible to see the potential for the aesthetic understanding frame-
work to inform the structure, content, and approach of teacher continuing profes-
sional development. For example, a primary science specialist program that involves
the presentation of new knowledge, which is then integrated into practice of a new
role, can lead to identity shifts and motivation to continue in this role. Bredeson
(2002) uses a framework from architecture to describe professional development
that attends to the function, structure, and beauty of professional development pro-
grams. He states that “beauty comes from the artistic arrangement and use of mate-
rials and systems to create learning spaces that engage teachers and administrators
in growth opportunities that meet their needs and change them as people and profes-
sionals” (p. 667). He refers to the “artful designs for learning” (p. 667), the “hoped
for result” in terms of the interactions between teachers, provision of spaces and
processes to reflect on practice, and capacity building that leads to substantial
change in practice. Ultimately, he states that “beauty in professional development
may be expressed in enhanced motivation, positive emotions, and renewed feelings
of empowerment” (p. 667). Hazel’s experience through the primary science special-
ist program appears to be achieving these outcomes.

The framework can also be useful in describing teacher change processes; for
example, a focus on the compelling nature of experiences, and the unity that arises,
can help to identify which elements of an intervention result in real transformation
of identity and practice, but also the challenges that teacher change can involve.
Simmons et al. (2008) suggest that the “self lies at the center of teachers’ interpreta-
tions, explanations, and understanding expressed through their beliefs and class-
room actions” (p. 948). As teachers adapt to different educational environments,
they construct their knowledge and beliefs “from the perspectives of self-in-relation-
to-social context” (p. 948). Expectations placed on teachers by school change pro-
cesses or professional development programs require teachers to adapt to different
educational environments. Simmons et al. explain that “how the environment in
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which one functions, especially with regard to the expectations of others, contrib-
utes to teachers modifying their actions and eventually their beliefs” (p. 932). This
was particularly evident for Hazel who, when becoming the sole specialist in her
school, flourished because of an expectation of increased autonomy in directing the
program. Facing imposed change, a once confident teacher, who felt that they had
an aesthetic understanding of what it means to teach the subject, is forced to recon-
sider whether their passions and commitments are relevant and useful, whether their
understandings of what and how to teach are still coherent, and, therefore, whether
they can perceive of themselves in the same way in relation to the subject.

Most importantly, the framework is valuable in raising attention to the value of
aesthetic experiences in shifting science learners back onto science. For example,
Erin’s experience of science at TAFE changed her attitude to science. It is a reminder
for policy makers and curriculum developers to focus not only on the content of
science, but that true learning comes when students can identify with the content
and can see a place for themselves in the ongoing narrative of the subject and its
possible applications to other parts of their lives, for example, into Erin’s teaching.

4.9 Methodological Possibilities and Limitations

As a methodology for studying teachers and teaching, the aesthetic understanding
framework has a number of benefits. This framework suits research focusing on the
aesthetic dimensions of being a teacher: “finding out who teachers are, what they
do, and how they know is crucial to understanding the action world of contemporary
teaching” (Black 2002).

Using the aesthetic understanding framework, Avraamidou (2015) identifies the
implications that aesthetic understanding from Hobbs (2012) has for educational
theory, calling for “an emphasis on the affective domains of learning and on the
central role of emotions when conceptualizing science teacher identity” (p. 17). In
her own research into science teachers, she noted that “participants’ desires, pas-
sions and emotions in relation to science shifted their identity work™ (p. 17).
Similarly, by recognizing the cognitive and aesthetic dimensions of teacher identity
development, an analysis by McIntyre and Hobson (2015) highlighted the important
role that mentors can play in inspiring and fostering beginning teachers’ passion for
the subject “who initially lack confidence in that subject, and that this helps them to
identify both with the subject and with themselves as teachers of that subject”
(p. 13). In doing so, MclIntyre and Hobson reinstates content knowledge back into
our thinking about teacher identity development and our conceptualization of teach-
ing and teachers.

A unique characteristic of aesthetic understating is the positioning of passion in
relation to identity and knowledge. When passion is the focus of analysis, the frame-
work enables close attention to teachers’ desires and passions for their students.
Burgess (2014), for example, drew on aesthetic understanding when describing his-
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tory teachers who are passionate about improving educational outcomes for
aboriginal students.

Another characteristic of the framework that has had traction within the literature
is the notion of connection; Anderson and Risner (2013), for example, used the
aesthetic dimensions of teaching to interpret the work of arts educator, referring to
the transformative and connective nature of artistic work.

One of the limitations of the aesthetic understanding framework that has been
noted in the literature is that the analysis focuses on the individual in response to
experiences but potentially takes little account of the broader context of the teacher
(Hsieh 2015). While passion and knowledge are related to identity, the framework
does not immediately situate the teacher in context, in particular into their social
context (Bennison 2015). A teacher’s orientation to their practice is potentially
missing from the framework (Hsieh 2015). Hsieh represented the aesthetic under-
standing framework as offering discrete areas that influence teacher identity devel-
opment. On the contrary, a KIP analysis highlights an intersection of many factors,
especially when the aesthetic experience, the nature of that experience, and the
onward influence of that experience on identity development are part of the
analysis.

It may also be important to take account of the range of identities (Wenger 1998)
that a teacher carries with them and to recognize how these identities are shaped by
their many experiences, not just those that might be labeled as aesthetic in nature
(Bennison 2015). We hope that the second “moment” for research presented in this
chapter provides scope to incorporate relationships between changing context and
the development of competing identities (e.g., in the case of Patrick’s teacher versus
environmental manager identities) and how the developing knowledge, identities,
and passions shape action.

4.10 Conclusions

According to Girod and Wong (2002), educative experiences are much more than
simply events that occur. Instead they possess a forward movement that has a degree
of unity of its elements that freely flow “without seam and without unfilled blanks,
into what ensues” (Dewey 1934, p. 36). In doing so, these experiences take on a
sense of possibility or of anticipation of what could be and of how things could
develop and unify, thereby becoming “an act of thinking and meaning” (Girod and
Wong 2002, p. 203). Learning, therefore, becomes something to be experienced. It
is at moments such as this that emotion, cognition, and action are fused creating a
deep and memorable experience that is meaningful for the participating individual —
a dramatic experience. “This renewed seeing, if you will, provides drama to ordi-
nary events and interactions and compels us into further engagement with the
world” (Girod et al. 2003, p. 579).

Working on the assumption that the key to quality education is passionate and
knowledgeable educators, it makes sense to recognize in policy, practice, and
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research the significance of teacher knowledge, identity, and passion in relation to
the roles they find themselves in. In keeping with a Deweyan perspective on aesthet-
ics, the affective elements are entwined with the cognitive experience. The result of
such an experience is not just empowerment, but also transformation of one’s iden-
tity. The transformative nature of gaining knowledge is a consequence of an affec-
tive response. In his analysis of McWilliam’s pedagogy of desire, Zembylas (2007)
uses a Deleuzo-Guattarian perspective on productive desire. Here, desire is seen as:

an “immanent principle” of creativity and movement [that] enables a new view on affect
that does not assume simple feelings but immanent becomings (Deleuze and Guatteri,
1994). In this manner affect in education may be redefined as a landscape of becoming in
which forces, surfaces and flows of teachers/students are caught up in a desiring ontology
and consequently, a pedagogy of desire is explored as a transformative practice. (p. 332)

When we view teachers as passionate beings, we unleash the possibility for them
to embrace innovation and to be desirous in their dealings with students so that they
seduce students into caring about the subject. Teacher preparation, professional
development, and teacher development are dealing with not only issues of content
and pedagogy but also issues of identity, passion, and seduction. On this basis, it is
fair to conclude that the process of becoming a teacher of a subject is essentially
aesthetic in nature because it is fundamentally about transformative experience. It
stands to reason then that an aesthetic framework is needed to capture the many
nuances in teacher growth, shifting commitments, and the catalytic influence of
aesthetic experience.
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Part 11
Emotion and Affect in Science Education



Chapter 5

Interaction Ritual Approaches to Emotion
and Cognition in Science Learning
Experiences

Alberto Bellocchi

There is ongoing concern internationally about student disaffection with science,
technology, engineering, and mathematics (STEM) disciplines. Research focusing
on student engagement with STEM disciplines has offered one approach for
addressing this concern (e.g., Olitsky and Milne 2012). In this context, science edu-
cators such as Stacy Olitsky and Catherine Milne (2012) have sought to study com-
mensurate sociological and psychological constructs of emotional, behavioral, and
cognitive engagement in an attempt to understand and ameliorate student disaffec-
tion with school science. Paralleling this focus on engagement has been the per-
ceived disconnection between emotion and cognition in studies of science education
that have tended to focus predominantly on the latter in the past (Alsop and Watts
2003; Fortus 2014).

Approaches to science education research that draw on perspectives from the
sociology of emotion and interaction ritual theory (IRT) may hold one of the keys
to understanding and addressing student disaffection. This is due to the emphasis on
the interrelationships between social practices, emotion, and knowledge construc-
tion made possible by these theoretical traditions. These approaches also offer scope
for addressing the study of emotion and cognition in integrated ways.

The remainder of the chapter is divided into three major parts. In Part 1, I present
a discussion of studies offering a foundation for understanding science learning
through the sociology of emotion and interaction rituals. I will discuss Randall
Collins’ (2004) theory of interaction ritual chains, which brings together emotion
with social practices at a microsociological level. This theory has been adopted in
an increasing number of science education studies that have yielded fruitful under-
standings about what it means to learn science in school settings (e.g., Milne and
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Otieno 2007) and what it means to become a science teacher (e.g., Rinchen et al.
2016). In Part 2, I trace the roots of interaction ritual theory to its origins in
Durkheim’s (1915/1964) social epistemology of knowledge and sociology of reli-
gion. My elaboration of Durkheim’s social epistemology of knowledge paves the
way for my final argument for a microsociology of learning in Part 3.

5.1 Part 1: Sociology of Emotion and Interaction Rituals
for Science Education Research

Studies in science education adopting theoretical perspectives from interaction rit-
ual theory and sociology of emotion presented in Part 1 of this chapter reveal com-
mon views about learning science or learning to become a science teacher as socially
situated practices (e.g., Olitsky 2007). Within these perspectives, embodied actions,
emotions, and cognitions are treated as interrelated phenomena. Learning science
thereby involves a process of growing participation in group activities focused on
common science practices, science/science teaching objects, symbols, and ideas
(Olitsky 2007; Bellocchi et al. 2014). These elements are important to the wider
science community (i.e., scientists, curriculum bodies, educators) because they rep-
resent canonical knowledge and practices within scientific disciplines. From an
interaction ritual perspective, however, the same elements must gain salience within
small groups such as school or university classes, if learning experiences are to be
successful. In addition to adopting accepted practices and symbols, the creation of
science symbols, ideas, practices, and objects is another important aspect of learn-
ing science from this perspective. Evidence of learning in the studies I will discuss
in Sect. 5.1.2 comes from observations of growing or ongoing participation by indi-
viduals and groups in interactions focused on science practices, objects, ideas, or
symbols. As a socially situated activity, science learning takes place in specific con-
texts (e.g., school classrooms, outdoors, teacher education classes), at particular
times, with the possible inclusion of specific artifacts, and within particular physical
environments (school buildings, universities, museums, outdoors, laboratories). All
of these elements are important in shaping learning experiences. Before expanding
this initial synopsis through detailed elaboration of selected studies, I present an
explanation of IRT next.

5.1.1 Interaction Ritual Theory

Interaction rituals are focused encounters during which people are initially involved
in a collective action or event (Collins 2004). During this involvement, some tran-
sient emotional stimulus forms an initial ingredient for directing attention to the
actions or event. As individuals find themselves under these conditions, they are
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primed for four ritual ingredients including the formation of a group through bodily
copresence, some sort of delineation between who is a member of the group and
who is not, a common focus for visual and cognitive attention, and a common mood
among the group. Through a feedback system, the common mood and mutual focus
of attention intensify one another. As such, an individual becomes more focused on
the action or event as he or she develops a common mood with others. Greater focus
of attention in the group parallels higher levels of attunement to the sentiments of
others, and further intensification of a common mood. Eventually a heightened level
of emotional arousal within the group may be achieved, which is called collective
effervescence. This state of elevated group emotion spills over into four possible
ritual outcomes, which include a sense of membership to the group (i.e., solidarity),
heightened emotional energy within individuals, some representations (e.g., sym-
bols) of the social group, and feelings of morality in adhering to the group, it’s
practices, symbols, and ideas.

Throughout this chapter, I will use the terms ritual or interaction ritual inter-
changeably with the phrases focused encounter and focused interaction. In the soci-
ological sense adopted here, a ritual involves a communion between participants of
an encounter resulting in a set of common thoughts and feelings that bind people
together in a group (Collins 2004). Because of this theoretical attention on the com-
mon emotional and cognitive awareness within a group of people during shared
practices, and due to the need for people to come together to achieve a shared focus
on an action or event, the unit of analysis proposed originally by Erving Goffman
(1967) was the encounter. Collins also takes this up as the unit of analysis in his
theory. Instead of considering the individual as a being with fixed properties that is
able to move across social situations without changing, for Collins, the individual is
reconstituted into something potentially different with each encounter he or she
traverses. This is an important analytical focus particularly in education research
when we consider, for example, that students can be seen by some researchers or
teachers to be a particular fype of student based on fixed traits (e.g., a student with
misconceptions). An alternative view, through IRT, is to understand the individual
as someone who is constructed as one who possesses a misconception during
moment-to-moment exchanges unfolding in classroom encounters. In this case, a
misconception is an attribute of the social practices that evolve over time during
classroom interactions. The misconception exists between the student and the
teacher or other students as a property of the interaction, not as a property of the
individual student’s mind. This opening discussion of IRT is elaborated further
through a review of empirical studies in science education.

5.1.2 Empirical Studies of IRT in Science Education

In one study focusing on student interest and engagement in science, Stacy Olitsky
(2007) explored the ways in which 8th grade students in one US classroom devel-
oped feelings of membership to the science class group. Drawing on IRT, Olitsky
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(2007) conceptualized science learning as a process of growing participation in the
practices and sentiments of a science class (i.e., the group). Membership to the
group was characterized by the development of a common mood among interaction
participants who shared a visual and cognitive focus directed at science ideas and
materials (e.g., laboratory equipment, science demonstrations, science concepts).

In her study, elements of successful interaction rituals were observed when
iconic sports personalities, popular movies, or television shows were incorporated
into physics instruction. All of these elements were familiar to the students as sym-
bols imbued with emotions in contexts separate to the science class, such as televi-
sion shows or during football games. When these elements were introduced into a
physics lesson, they became familiar symbols that were used to access unfamiliar
physics practices and ideas. In doing so, students gained access to physics and
formed common feelings about physics ideas and practices that generated senti-
ments of membership to the physics class. This was made possible by the transfer
of emotion from one symbol (i.e., sports icon) to another (i.e., physics concepts), a
process that Durkheim (1915/1964) calls contagion (see also Collins 2004).

In contrast, when canonical science concepts were used solely for instruction in
Olitsky’s study, there was less mutual noisemaking in the class in the form of laugh-
ter, there were lower levels of synchrony in body movements, there was less atten-
tion focused on the physics ideas, and fewer students contributed to class discussions.
All of these interactional phenomena provided evidence that the rituals had failed to
produce a common emotional experience as predicted by IRT (Collins 2004). On a
different occasion, however, when the instruction was focused on students solving
chemical equation problems, entrainment through shared noisemaking—that is,
collective emotion—was achieved. As students attempted the problems on the
board, others shouted suggestions to assist them in solving the problem. The class
became united in their efforts to assist the student working at the board. Although
the chemical equations and the balancing equation problems consisted of symbols
and practices that were not experienced typically by these students outside of
school, they became resources for establishing a common cognitive, visual, and
emotional focus. An important outcome was that the feelings of entrainment and
emotional energy during the balancing equations practices were repeated over time
indicating that membership in the science class group and engagement with the
topic was sustained. This episode of classroom interactions illustrated that success-
ful interaction rituals can develop without the inclusion of other symbols (e.g.,
sports stars) with which students are familiar in nonscience contexts. What we can
understand from this balancing equations episode is that learning science involves
the attachment of group emotion to scientific symbols (i.e., formulae of chemical
elements/compounds). The attachment of emotion to science symbols is mediated
through coordinated group practices such as answering a science problem.

An important distinction was evident in the balancing equations episode when
compared to other classroom instruction involving the initiate-respond-evaluate
structure of interactions. In an initiate-respond-evaluate episode during the physics
topic, one student who possessed the right kind of cultural capital (e.g., used scien-
tific terminology correctly) gained higher status in the group by answering
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teacher-initiated questions correctly. Olitsky observed this during a physics lesson
in which the teacher had greater confidence with the concepts than she did when
compared to the earlier balancing equations example. Due to her confidence with
physics, the teacher tended to ask known-answer questions relegating the students’
role during interactions to one of providing correct or incorrect responses. This
practice maintained the typical classroom power structure where teachers have the
higher status, and higher emotional energy, than students due to possession of phys-
ics concepts (i.e., valued symbols in science class). Students who can answer ques-
tions correctly gain higher status and higher emotional energy for future interactions
over other students when the teacher confirms their correct answers to questions. In
contrast, the classroom interactions were dialogic during the balancing equations
episode as students and the teacher contributed ideas collectively. This meant that
students developed enhanced feelings of participation in the equation lesson as no
single student held privileged knowledge, and neither did the teacher.

What the equation lesson illustrates is that it is possible for students to form feel-
ings of group membership during science practices without the need for other dis-
courses (e.g., football) with which they may be more familiar and with which they
had previously formed emotional connections in other contexts. As shown through
these examples from Olitsky’s study, IRT provides a theoretical perspective for
investigating the connections between collective emotions, shared symbols, and
practices in the forms of physics and chemistry concepts and practices such as bal-
ancing equations. In doing so, the theory can inform research that seeks to explore
the interrelationships between emotion, cognition, and embodied practices.

More direct exploration of the interplay between emotions and learning science
concepts has also been achieved in science education research. Catherine Milne and
Tracy Otieno (2007) adopted IRT in a study of high school chemistry involving sci-
ence demonstrations. In the context of IRT, science demonstrations and the predict-
observe-explain technique are social practices that pertain to the broader scientific
practice of inquiry. Science demonstrations became the center of visual and cogni-
tive focus for a group of high school chemistry students in Milne and Otieno’s
(2007) study. As the teacher repeated demonstrations overtime, there was an
observed increase in student engagement through willing participation in respond-
ing to questions. When interaction rituals like these are repeated and they call up
similar sentiments in a group over different occasions, an interaction ritual chain is
formed (Collins 2004). Students who, in previous lessons, did not engage with
chemistry symbols (i.e., language and concepts) began to adopt and apply them in
an effort to explain observations during the demonstrations in Otieno’s class. As
predicted by IRT, individuals who did not typically participate in class discussions
or did not respond to teacher questions became entrained during the demonstrations
and gained the confidence to offer responses to teacher questions. Examples like
this illustrate that individuals gain emotional energy overtime by participating in
science demonstration rituals. In this case, emotional energy was evident from the
student’s confidence—a form of emotional energy (Collins 2004)—to take social
action by proposing a prediction for the potential outcomes of the demonstration.
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Students in Milne and Otieno’s study transitioned from descriptions of observed
phenomena during the demonstration to using chemical symbolic representations of
submicroscopic processes in the demonstration lessons. Evidence of learning came
from the students’ willingness to adopt symbolic representations for explaining
chemical processes after the demonstrations. From an IRT perspective, chemical
symbols are valued objects that come to represent the chemistry class group and the
group’s practices. Adopting these symbols is a sign that students are willing to be
identified as part of this group and that they have attached emotional energy to the
symbols in the shared practices of science demonstrations earlier in the ritual chain.
If the chemical symbols and language were not valued by students as representa-
tions of their science practices and membership to the chemistry class group, they
would not be inclined to use them. The sense of solidarity derived from being part
of the chemistry class group was established initially during the first science dem-
onstration ritual. Willing use of these symbols by students is further evidence that
emotional energy had built up during the science demonstration practices and car-
ried over to subsequent interactions as part of the ritual chains that had formed in
this class.

In a study of preservice science teachers, Alberto Bellocchi, Stephen Ritchie,
Kenneth Tobin, Donna King, Maryam Sandhu, and Senka Henderson (2014) found
that science demonstrations also fostered emotional engagement and group mem-
bership in a preservice science teacher education class. When the teacher, Donna,
invited preservice teachers to predict the outcomes of a demonstration or to suggest
possible explanations for observed phenomena, the students responded in similar
ways as the high school science students in Milne and Otieno’s study (2007). That
is, there was evidence of emotional entrainment through synchronous vocalizations
and body movements, and students contributed collectively to developing explana-
tions for observed phenomena. During this time, students were learning about the
use of science demonstrations as engaging approaches for teaching science in high
school subjects. An interesting outcome of that study was that lower-intensity teach-
ing episodes were considered by preservice teachers to be high-quality learning
experiences as well as the higher-energy demonstration episodes. Lower-energy
classroom episodes consisted of the teacher reflecting on her own teaching practice
during the course of a lesson. When preservice teachers witnessed these reflections,
they found them useful for informing their own practices. They also reported feel-
ings of empowerment, which is a form of confidence in taking social action and
indicative of growing stocks of emotional energy.

5.1.3 Summary of Part 1

In Part 1 of the chapter, I have discussed three empirical studies to illustrate applica-
tions of IRT in science education research. My intent was to show how learning
science and learning to be a science teacher can be understood through IRT and to
demonstrate the scope of this theory for exploring emotion and cognition as
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interrelated phenomena. Applications of IRT in science education research have
sometimes required the introduction of learning theories to commensurate this soci-
ological theory of interaction with studies of science learning. For example, Olitsky
focused on learning as legitimate peripheral participation in a community of prac-
tice and then accounted for the micro-processes in classroom interactions through
IRT. Milne and Otieno focused on constructs of engagement that include behavioral
engagement, cognitive engagement, and emotional engagement to understand
chemistry learning. IRT was used to explore the emotional dimension of this
engagement at the micro-interactional level and provided an overarching theoretical
anchor for data analysis. My own work (Bellocchi et al. 2014) has also traced these
lines without explicating theories of engagement or situated and embodied learning.
For example, we accepted that learning to be science teachers was taking place in
our preservice science class and focused our analytic efforts on understanding learn-
ing experiences from the perspectives of IRT. In many respects, these studies have
provided foundational work related to applications of sociology of emotions and
IRT in science education that can pave the way for something else.

That something else is the possibility of a more direct exploration of emotion and
cognition during situated classroom practices. I present next a discussion of the
origins of IRT in Emilé Durkheim’s study of religious ideas to illustrate how a
closer connection with his work can bring the study of emotion and cognition in
more direct grasp of science education researchers and help to bridge the perceived
disconnection between knowing and feeling highlighted by some education
researchers (cf. Alsop and Watts 2003).

5.2 Part 2: What Else Can We Learn About Science
Learning Through IRT?

In the studies discussed in Part 1, learning was evident during the use of science
practices and symbols by students and preservice teachers or by preservice teachers
adopting ideas about science teaching. It is important to note that Collins’ develop-
ment of IRT did not focus on learning, but instead on understanding social pro-
cesses and macrosocial structures from the perspective of localized microsocial
interactions. A key aspect of his work was to consider emotional energy as the ini-
tial ingredient for sustaining the success of social interactions, practices, and valued
symbols in social groups. I propose that one way of extending the theory further into
studies of learning is through greater integration of Durkheim’s social epistemology
of knowledge.

Collins (2004) developed IRT by drawing heavily on Durkheim’s (1915/1964)
germinal work The Elementary Forms of the Religious Life. Durkheim’s study initi-
ated interest in ritual theory, the sociology of knowledge, and the sociology of reli-
gion. Goffman (1967) subsequently provided a means for applying Durkheim’s
analysis of religious rituals to develop understandings of everyday encounters.
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By treating any encounter as a ritual encounter, Goffman investigated all aspects of
social interaction, from the mundane greeting in the street to formal occasions such
as political speeches and teaching, as ritual practices. Like Collins, however,
Goffman was not interested in understanding learning or the construction of knowl-
edge in the scholastic sense. His focus was to understand what micro-interactional
processes form the basis for social life and practices. For this reason, I suggest that
science educators and other educational scholars interested in developing holistic
understandings of learning and knowledge construction will find value in Durkheim’s
original study when considered in conjunction with subsequent developments by
Goffman and Collins.

5.2.1 A Social Epistemology of Religious Ideas

Durkheim’s study was focused predominantly on totemic rituals and beliefs among
Australian Indigenous people, although he also drew on examples from a wide
range of other indigenous groups to frame his arguments. The choice to focus on
indigenous practices and beliefs was premised on the assumption that ritual prac-
tices associated with totemism represented the basic features of all other religious
practices present in his time. That is, by studying the totemic beliefs and practices
of Australian Indigenous people, he believed he could study the origins of practices
and beliefs in the most basic religion that still existed. His analyses were focused on
uncovering the social processes that lead a group of people to believe in the exis-
tence of a sacred force. Focusing on the idea of sacred force was important because
it is essential to any religious system of beliefs or practices. More generally,
Durkheim wanted to establish how any idea develops, not in the minds of individu-
als or experientially through the senses, but through social practices. He used reli-
gious practice and ideas as the basis for achieving these aims. Due to this focus,
Durkheim’s social epistemology of knowledge provided the link between practices,
thoughts, and feelings that can offer a strong epistemological foundation for studies
seeking to connect social practices, emotion, and learning/cognition in education
research.

In the original text, The Elementary Forms of the Religious Life, Durkheim
(1915/1964) devotes initial attention to elaborating the social basis of various
aspects of human intellect (e.g., time, class, causality) through detailed analysis of
ritual practices. Once he completes this analysis, Durkheim then presents an argu-
ment for the origin of the idea of sacredness that is derived from social practices.
This was an unfortunate sequence in his work because the outcome of his study was
that collective emotion experienced during social practices generates within the
individual a feeling of moral force. This moral force then becomes the idea of sacred
force that is attributed to sacred things (e.g., totems, symbols) existing outside of the
individual. Categories within human intellect are formed subsequently due to the
differentiation between sacred and profane things. For example, as I will discuss
further in Sect. 5.2.3, the idea of time is borne out of the temporal separation
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between sacred rituals and profane activities (i.e., nonreligious aspects of life). The
sequence of Durkheim’s text can make his overall argument about the social episte-
mology of knowledge seem obscure as Anne Rawls (2009) has noted previously. To
avoid this challenge, I have sequenced my discussion of his work by beginning with
the origin of the idea of sacredness before presenting examples of Durkheim’s
social explanation for the origin of human intellect.

5.2.2 Establishing a Social Epistemology of Knowledge

Durkheim outlined his intention of establishing a social epistemology of knowledge
as follows:

But our study is not of interest merely for the science of religion...For a long time it has
been known that the system of representations with which men [sic] have pictured to them-
selves the world and themselves were of religious origins...But it has less frequently been
noticed that religion has not confined itself to enriching the human intellect...it has contrib-
uted to the forming of the intellect itself. Men [sic] owe to it not only a good part of the
substance of their knowledge, but also the form in which this knowledge has been elabo-
rated. (Durkheim 1915/1964, p. 9, emphasis added)

In his analysis, Durkheim distilled all religions into a system of practices that
sustain the idea or belief of sacredness. Sacred things are set apart from profane
things and from those things that are forbidden. Those who adhere to these practices
and beliefs constitute a church, that is, a union of people who represent a single
moral community. In the first italicized section of the above quote, Durkheim refers
to our system of representation, or cosmology, which is to say the ideas we form
about natural phenomena and ourselves. His dual goal of establishing sociology of
religion and a social epistemology of knowledge were interrelated. Part of
Durkheim’s argument for this dual focus was premised on the view that religions
provided societies with their first cosmologies. Because religious practices and
beliefs are social affairs, he then sought to demonstrate that human intellect itself
(i.e., forms of knowledge and representation) also has a social origin. By studying
religious practices, he wanted to understand the foundations of all cosmologies, and
through this, as the second italicized section indicates, he believed his study would
lead to understandings about the social development of human intellect.

In the last italicized statement presented in the quote, Durkheim refers to the way
in which knowledge or the intellect is formed. In particular, he was interested in
uncovering the roots of what Aristotle called categories of the understanding. These
included, totality, cause, time, space, personality, and class, which were thought to
form the foundations for all aspects of human thought. Durkheim’s justification for
studying these categories was presented as follows:

Logical thought is made up of concepts. Seeking how society can have played a role in the

genesis of logical thought thus reduces itself to seeking how it can have taken part in the
formation of concepts. (p. 432)
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He reasoned that the same processes leading to religious thought must have also
shaped human intellect, and therefore the categories of understanding. The rationale
for this was that religious practices and beliefs provided societies with their first
cosmologies. During and before his time, the two dominant ways of dealing with
questions of the categories of understanding were the rationalist (or a priori)
method of assuming that knowledge is the product of an individual’s rationality. In
this view, we are born with fundamental categories as part of our natural mental
constitution. We then impose the categories on our sensory experiences of natural
phenomena. The other dominant view of the categories was that the individual was
the craftsman who assembled his or her knowledge from different pieces of experi-
ential information (an empiricist view).

The problem that Durkheim identified with the rationalist arguments was that
they did not offer an explanation about Zow the individual developed the categories
in the first place. Simply stating that they were part of our mental constitution did
not address the question of how this came to be. The rationalists did not explain
where the categories came from, accepting instead that they existed in the mind and
were imposed upon objects and experiences by the individual’s mind. In contrast,
his issue with empiricist arguments was that sensory experiences of objects were
not enough to provide an individual with ideas about abstract concepts such as cau-
sality. For example, observing that one thing preceded another would only add more
information about each object. To develop the fundamental category of causality
was not possible through sense experience. The idea of causality had to come from
somewhere else other than the objects that were being experienced.

In contrast to the rationalist and empiricist perspectives and in order to identify
the social origin of the categories of the understanding, Durkheim sought first to
explain how social (religious) practices gave rise to the categories. To establish that
the categories had a social origin based on practices was not enough. He also needed
to demonstrate how it was that religious ideas came to be in the first place. Another
way of stating this is that he needed to establish how the ideas of sacredness and
profanity were developed and sustained through social practices, as these were the
two fundamental categories of religious thought.

Departing from the arguments of both the rationalists and empiricists, Durkheim
proposed that the fundamental categories of understanding originated neither from
the individual mind nor from sensory experience alone but were foremost the col-
lective representations of society and the mental state of the group that arose as a
result of social practices. By placing the origin of categories in the social realm, he
opened the possibility for explaining how an individual could come to accept an
idea for which there was no direct empirical basis. For example, the idea of classes
of objects or animals could not be based on any inherent property of the things
themselves. Observing that one animal had similar features to another one did not
imply the idea of class, and Durkheim did not accept that the idea of class was
innate to the mind. So his focus was to establish how human societies came to the
very idea of class through social practices given that class is neither an inherent
property of the objects being classified nor one that is innate. Based on Durkheim’s
argument, the idea of class had to have a social origin. To explain the categories of
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understanding such as class and causality, Durkheim first had to identify the social
origins of the most fundamental religious idea of sacred force.

5.2.3 Feelings and Ideas of Sacred Forces

Durkheim found that all things considered sacred were endowed with a sacred
force. The type of question he asked was, “Given that the objects and symbols rep-
resenting sacred things do not possess an inherent sacred force, from where did
societies develop such an idea?” His answer was that the only forces that could be
experienced directly by members of a society were the group sentiments during col-
lective practices such as religious rites or rituals (cf. the focused encounters in
Goffman and Collins). In his work, society is understood to mean a group of people
who engage in shared practices and beliefs (cf. Rawls 2009). During rituals, feel-
ings were intensified because the group was gathered and focused on a single object
and idea (a communion or sharing of intimate thoughts and feelings), and their
actions became attuned to those of others through the rhythmic coordination of
bodily motions and vocalizations. Individuals eventually lost their sense of self and
experienced the collective effervescence (i.e., emotion) of the group as discussed
previously in relation to Collins’ conceptualization of IRT. Individuals became
aware of the group/society as this feeling of heightened emotional energy, which
originated from collective emotional experience during group practices.

It was through heightened emotional experiences that collective sentiments of
the group generated within an individual a sensation of being transported outside of
himself or herself. At this time, group sentiments directed at an object (e.g., a totem)
were attributed fo the object itself in a process described as contagion by Durkheim.
Symbols that came to represent the groups’ practices became imbued with group
sentiments. In future situations, the symbols and objects themselves invoked the
same feelings of emotion and respect within individuals that were produced in the
group’s first ritual encounter. It is through these collective sentiments that Durkheim
found the sacred force of society that imbued with sacredness all manner of things
including practices, objects, ideas, symbols, animals, plants, and group members.
The idea that there was a force in those objects came from an individual’s experi-
ence of the collective emotion during effervescent rituals that he or she then pro-
jected onto practices, objects, and ideas. The efficacy of the sacred force for causing
all manner of observable phenomena, both natural and psychological, was not
something mystical. It was none other than the collective sentiment of moral respect
for group practices, symbols, and beliefs that was experienced by individuals as a
moral force initially during ritual practices. Individuals later experienced this force
as the drive to sustain the moral order of the group even when sacred rituals were
not enacted. For the force to remain salient both to individuals and the social group,
rituals had to be repeated. If this was not the case, the sentiments would dissipate
over time during profane life and lose their efficacy as scared forces.
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Once the experience of collective emotion was no longer considered by an indi-
vidual to belong to his or her consciousness, the path was laid for the mind to accept
abstraction. As Durkheim argued, in order to arrive at the idea that everyday phe-
nomena have underlying patterns, the mind first had to become free from the limits
of the senses. Sense experience, in and of itself, could not provide explanatory con-
cepts like forces as causal agents of experiential phenomena, nor the relationships
that were thought to exist between two or more observable phenomena. Individual
minds first required the intellectual faculty for establishing causality and relation-
ships before these processes could be attributed to objects. The fundamental catego-
ries of understanding were present in social life and it was social (or ritual) practices
that provided the substrate for individuals to lay these ideas on top of sensory expe-
rience. In other words, it was not that the rationalists were wrong in thinking the
fundamental categories preceded sense experience according to Durkheim. The
issue was that rationality could not be explained in scientific terms (i.e., empiri-
cally), and thus the question of how it came to be that individual minds were capable
of rationality could not be accounted for by the rationalist argument that this was an
innate ability. By identifying the origin of fundamental categories first in social life
and then by identifying the energizing mechanism by which these categories gained
their salience for groups, Durkheim developed a social origin of the categories and
an explanation for the way in which they are borne out of social practices before
they become ideas in the minds of individuals. Because social practices are real
phenomena, they are available for empirical study. In this way, Durkheim estab-
lished a social epistemology of knowledge that could serve as the foundation for
empirical studies in sociology.

5.2.4 Social Practices as the Origins of Categories
of the Understanding

Having outlined Durkheim’s social epistemology for the fundamental religious idea
of sacred force, it is now possible to consider how he used this foundational expla-
nation to account for the categories of understanding. Durkheim exemplified how
the fundamental categories were first present in social life before becoming a part of
individual thought. For example, time emerged from the temporal distribution of
different types of sacred ritual practices to honor sacred objects (e.g., totems). The
concept of space was derived from the geographical location at which different ritu-
als were performed as distinct from locations where profane life took place.
Classification was made possible by the existing social separation between indi-
viduals within tribes, clans, and subgroups within clans each represented by a dif-
ferent totem (i.e., a sacred object). Furthermore, the representation of each of these
social divisions (e.g., clans) with sacred symbols (e.g., totems) created another sys-
tem of classification that divided all things that were the same as one another (i.e.,
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belonging to the same totem) from those belonging to a different group (i.e., a dif-
ferent totem). This also paved the way for notions of similarity and difference.

5.3 Part 3: Science Learning as Durkheimian Ritual
Practices

I have presented a discussion of Durkheim’s social epistemology in the preceding
sections to illustrate foundational ideas that hold the most value for extending
Collins’ IRT into a sociology of learning. I now take up these ideas in Part 3 to sug-
gest how they might be applied in science education or general educational research.

There is a limitation to Durkheim’s study that he could not eliminate in order to
achieve his ultimate goal of understanding the origins of religious ideas (and cate-
gories of understanding). If we take one step back in his reasoning, the choice to
focus on totemic practices of indigenous cultures was based on the assumption that
these practices were fundamental to all modern religions and that the groups he
studied had the simplest social structures known and still practiced in Durkheim’s
day. By studying indigenous religious practices, he reasoned that he was studying
the same thing as modern religion but in a less complicated form. In doing so, he
thought he could access the essence by which religious ideas are formed and thereby
establish the social origins of the categories of understanding.

What he could not do, however, was to study the beginnings of a new religion,
which would have been the definitive way of answering his questions about the
origins of religious ideas and sacred forces in ritual practices. This did not go unac-
knowledged as Durkheim noted that there was no such thing as the first religion. It
is also unlikely that historically older rituals were devoid of the ingredients that
were identified in the societies that he studied. An issue implicit to the approach he
took to his study, however, was that once ideas became represented as collective
practices or symbols, they were then subject to being modified from their original
forms through social construction. This is partly the reason why Durkheim argued
for the study of practices rather than symbols (i.e., social constructs), as symbols
can lose their connections to empirical reality as they are socially manipulated over
time. Such was his rationale for not studying modern religions that Durkheim saw
as involving too many practices and beliefs that were not foundational to establish-
ing or sustaining the idea of sacredness. Yet the indigenous groups that were his
focus had well-established practices and thereby numerous socially constructed
ideas to go with them. This did lead to a focus in his analyses on less complicated
practices than those of modern religions, but certainly did not provide the founda-
tional perspectives he was seeking to achieve.

The implication of this limitation for conducting research in educational con-
texts, following Durkheim’s epistemology, is the need to focus on the one element
that preceded all others with regard to fundamental categories and ideas of sacred-
ness, that is, society. But society, in the macro sense of the term, is likely to have
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been a construct too large for achieving the focus of attention required for practices
and ideas to be shared quickly and for those ideas to gain salience for a group or for
individuals. It is likely that before practices could become established into what
may be recognized formally as a religion or as totemism, smaller groups began to
share practices and ideas. I posit that these smaller group practices were the likely
starting points for what later became more widely shared religious (or any other)
practices. Studying the formation of ideas though localized social practices in small
groups may move us one step closer to Durkheim’s goal of understanding the foun-
dation of human intellect. Although his argument focused strongly on empirical
evidence from social practice, in order for a practice to be considered social, it had
to belong to a society, that is, to a social group. That which keeps smaller societal
groups together is the social bond between individuals (Scheff 1997; Turner 2007)
and solidarity within larger groups (Collins 2004). To study the origins of human
intellect, it follows that one should begin with the study of social bonds that make,
break, and sustain a social group during social practices.

5.3.1 Social Bonds and Social Solidarity

Social and emotional ties constitute social bonds and they are important because
larger societal groups cannot exist without them. Social bonds also form the founda-
tion for the formation of social solidarity within larger groups (cf. Scheff 1997). In
Durkheim’s (1915/1964) formulation, the sacred force experienced by ritual partici-
pants is none other than the moral pressure they feel within themselves due to their
social bonds to others and due to the solidarity they feel toward the larger group
during situated social practices. Without this social and emotional connection, a
moral sentiment cannot arise because it has a social origin not an individual one
(Durkheim 1915/1964). Most importantly, social bonds and social life are mutually
constitutive so that one cannot precede the other. There is no root cause as it were,
in this context, other than the coherent social group (i.e., the society) that has formed
by establishing emotional and social connections overtime during common prac-
tices. In feeling a social bond to others and in feeling solidarity with larger societal
groups, individuals feel the moral force that Durkheim described in relation to reli-
gious groups. Moral force is derived from social emotions and it is this aspect of
social bonds that is central to the formation of a cohesive group. Although any col-
lective of individuals can gather together and engage in similar practices, such a
gathering does not necessarily imply that a moral order has been established as a
result of the formation of social bonds. It is important then to understand the extent
to which ideas depend upon the cohesion in groups engaged in shared social
practices.

I propose that one way of studying the origins of an idea or concept is by attend-
ing to the formation, maintenance, and disruption of social bonds and solidarity
within groups of different sizes. Bonds involve dynamic social processes that fluctu-
ate over time; they involve ritual ingredients including common emotions and
common visual and cognitive foci that are salient during social encounters (Scheff
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1997; Turner 2007). I predict that changes in patterns of social bonds during a learn-
ing experience/practice will coincide with changes to group morphology, practices,
and changes in emotional energy being directed at different ideas. As such, the
salience of different concepts for different groups and individuals within those
groups is expected to arise from changes in social bonds, morphology, and emo-
tional energy. When individual students, for example, begin to form social and emo-
tional connections to the teacher, to other students, or groups of students (including
those with whom they do not associate typically), it is expected that these transient
individuals will begin to form new ideas as they engage in different or new social
practices.

There is an important difference to note here between the rituals we are likely to
observe in everyday educational contexts and those at the center of Durkheim’s
study. The religious rituals performed by indigenous people were described as
highly effervescent. Undoubtedly these highly emotionally charged times gave rise
to collective ideas and influenced the minds of individuals. But much of social life
unfolds in less dramatic ways, and it was this mundane reality that Goffman recog-
nized when he applied ritual analysis to everyday undramatic encounters. By focus-
ing on the rituals that sustain everyday life, it became possible to extend Durkheim’s
analysis beyond the investigation of religion or fundamental categories at highly
effervescent times. However, neither Goffman nor Collins took up the study of
mundane rituals to understand the formation of concepts in the scholastic sense. It
is precisely here that I see scope for education researchers to make a contribution.
As education researchers we are in a position to capture moments of practice when
students are forming initial ideas through formation, maintenance, and disruption of
social bonds. Only then are we in a position to address Durkheim’s original goal of
exploring the origins of ideas and knowledge. This does not imply just those ideas
that constitute fundamental categories; any idea in any context could be understood
by the methods that Collins, Goffman, and Durkheim used to understand their sub-
ject matter through inquiries founded on Durkheim’s social epistemology of knowl-
edge. One way to achieve this goal is through a microsociological focus on learning
experiences/practices.

5.4 Toward a Microsociology of Learning (Science)

We are now in a position to consider what a microsociology of learning could look
like through integration of Durkheim’s social epistemology of knowledge with the
modern theory of interaction rituals developed by Collins and its contemporary
applications in science education research (e.g., Milne and Otieno 2007). I propose
first that a shift in terminology from use of knowledge to use of learning is neces-
sary. This is an important shift for a dynamic microsociological focus to take hold
because knowledge can suggest some fixed object, which is complete and enduring.
What I am interested in is something more fluid that enables ideas to change as
interactions, practices, and social bonds change on a moment-by-moment basis.
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The idea of process implied by learning captures this more effectively than focusing
on knowledge. An essential elaboration to IRT that we can make from Durkheim’s
epistemology is that ideas or concepts originate from social practices and morphol-
ogy and that social emotions are central to the way ideas are formed first in the
group and how they subsequently take hold in the minds of individuals. As groups
and their practices change, common ideas will change accordingly. Focusing on
fluctuations in social bonds and social solidarity provides an empirical basis for
establishing whether or not a cohesive social group has formed and whether or not
a moral order has developed within that collective. Depending on the development
or lack of development of a moral order, we can then proceed by studying the sig-
nificance of social practices in the development of group and individual ideas.

If we accept that learning is a process involving formation or changes in prac-
tices, ideas, social bonds, or sentiments, then we can also add that it is constituted
through growing participation in group activities focused on any or all of these ele-
ments (i.e., feelings, ideas, and practices) of an interaction ritual when a moral
order is being or has been established. Moral order is evident when a high level of
respect is afforded to practices, ideas, objects, and symbols. Formation of an idea
then is shaped by these elements and becomes represented in objects, symbols,
symbolic actions, and bodily movements or sounds. It is only when students are
engaged deeply in science practices that the ideas they are forming will become
apparent. I use the term science here to refer to scientific practices and concepts
collectively. It is essential then to start with the investigation of those learning expe-
riences that most closely resemble the practice of scientists if we are interested to
learn about the development of scientific concepts in students. Most commonly in
school settings, this occurs when students are engaged in extended scientific
research projects (i.e., inquiry projects). What is important in analyzing interactions
in such practices is to identify when groups are gathered; whether or not social
bonds are formed, maintained, or disrupted; what the group is doing; and around
what initial concepts or proto-ideas the collective attention is focused. These ideas
may or may not be the concepts valued in the formal/intended curriculum because
ritual analysis and microsociology of learning is about active and evolving social
processes.

5.4.1 Lived/Enacted Curriculum

Microsociology of learning may be best understood in traditional educational terms
as the study of enacted or lived curricula rather than being conceived as studies of
the intended curriculum, although the two are not mutually exclusive. It may in fact
be best to bracket initially the formal or intended curriculum so that it does not get
in the way of seeking to understand the processes by which student groups form
social bonds, practices, and ideas in the context of science (or any other school sub-
ject). Moreover, the lived or enacted curriculum may not align with the intended one
at all, but we can investigate the interplay between practices and ideas that develop
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during classroom interactions in relation to the intended curriculum post hoc if this
is considered to be a desirable line of inquiry. The most salient aspect to determine
through a microsociology of learning is what binds individuals or groups together
in a science class and how experiences of collective practices and emotion are
achieved. Once this has been achieved, we can then isolate and trace ideas that are
charged up by group sentiments over time. In this way, we begin by studying the
practices and ideas (i.e., science concepts or concepts about science) of student
groups rather than imposing existing ones from a curriculum onto the group.

A dynamic microsociology of learning becomes possible when a group is stud-
ied for an extensive period of time (e.g., through prolonged video ethnography)
such that the fluctuations of collective emotional energy and individual emotional
energies can be observed and so too can changes in social bonds and solidarity be
tracked over time across a range of social practices. These fluctuations may be rep-
resentative of emotional change (Bellocchi and Ritchie 2015; Bellocchi et al. 2014),
which in turn is indicative of the ideas that are coming to form a central focus (i.e.,
being learnt) of the group’s attention.

I have argued elsewhere in the context of an intended curriculum that emotional
change was indicative of the transformation of conceptual understanding about sci-
entific energy concepts (Bellocchi and Ritchie 2015). A class of 8th grade science
students was learning about energy in a Physics course through laboratory exercises
involving different devices whose functioning could be understood in terms of
energy changes. After these experiences, students were asked to share their
responses to prearranged questions focused on the energy changes operating in the
devices. One student offered an answer to a teacher question about the first device.
His response was not consistent with the canonical science explanation (i.e., the
intended curriculum) expected by his teacher. This led to a range of emotions for the
student such as frustration and embarrassment when he was told his answer was
incorrect. While he was focused on holding his ground that his answer was correct,
the student did not show changes in his canonical understanding of the concept. As
classroom discussion ensued with other students responding to new questions, he
then realized the incongruity between his first response and what was expected. His
emotions changed first to surprise and later in the lesson to pride and triumph when
he answered correctly other questions involving the same energy change as the one
related to the first question. That study provided evidence that emotional change
(i.e., a shift from anger/irritation, to surprise, and then to pride and triumph) was
associated with conceptual change in the students’ understanding of energy con-
cepts. Although the focus of the study was on the intended curriculum, the same
methods could be applied to study enacted and lived curriculum. In the latter type of
study, we could ask, “During what social practices did the student form his initial
(i.e., non-canonical) ideas about energy?” and “Were social bonds formed, main-
tained or disrupted during those interactions?”

It is possible to adopt the same methods as those used in a range of other studies
discussed in Part 1 (see also Ritchie et al. 2016), to focus on ideas that are emergent
and contingent upon group interactions, social bonds, solidarity, and practices. At
the center of such investigations lies the importance of the formation and disruption
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of social bonds that are dependent on emotional and social ties formed among
groups of students who gather to focus their visual, emotional, and cognitive atten-
tion on some common object (a science idea or practice). Observable fluctuations in
social bonds are also a dynamic way of monitoring how ideas are formed within
groups and sustained or not sustained by individuals in subsequent encounters.

5.4.2 Future Directions for Microsociology of Learning
in Science Education Research

The microsociological view of learning presented in the preceding section, with the
central focus on practices, social bonds, and emotional changes, offers a holistic
view of learning where practices, emotion, social bonds, and cognition have equal
footing in understanding learning. Although the ideas that are formed by groups are
still directed at experiential phenomena, or an external reality (including ideas
themselves as social realities), an understanding of this reality is constructed through
an emotionally charged set of social practices. This emotional energy can be both of
the more intense effervescent variety as seen in studies of dramatic emotions like
pride and triumph (see Bellocchi and Ritchie 2015), or it can be focused on the more
subdued but ever-present emotional energy that ebbs and flows in interactions (see
Davis Chap. 7 this volume).

There are now a growing number of studies focusing on specific (high-intensity)
emotions in science education (e.g., Bellocchi and Ritchie 2015). A different direc-
tion for this kind of work is possible with a subtle shift in focus on the way in which
we conceptualize emotion and school science practices. The term emotion and spe-
cific emotion labels such as joy, happiness, anger, fear, and love can create the
impression that there is a singular objective reality available for investigation. That
is, we can assume to study anger or love as some real object that has fixity both
spatially, temporally, socially, and culturally and as a concept. In a similar way,
investigating science learning as a social practice or studying the practice of science
may suggest a singularity in the idea of scientific practice. What I have come to
understand from my own work on learning science focusing on emotion and social
practices is that we can learn more if we shift our thinking about the aforementioned
constructs by focusing on their adjectival or verb forms. Such investigations would
focus on, for example, in the case of emotions, loving or love in the verb form or
anger (in the verb form) in the present situation and how this leads or does not lead
to a situated or enduring idea of love or anger (in the noun form) for the interaction
participants. This idea can be extended more generally to the study of emot-ing!

T am not using the term emoting based on the English dictionary derivation of emote. In contem-
porary usage, emote means to act out an emotion, for example, in the context of theater. At the
same time, I am not excluding this performative perspective from my overall argument. I have
simply chosen to avoid the performative aspect in the present discussion. I acknowledge that emo-
tional/affective performativity is yet another important aspect in the study of emoting and affecting
in education research that should not be dismissed or excluded from empirical investigation.
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rather than emotions or affect-ing rather than affect. In the context of scientific
social practices, the focus becomes the study of practicing science rather than a
singular scientific practice. In this way, scientific practices and ideas are studied as
emergent and contingent realities within educational contexts.

A microsociology of learning asks questions such as “How are social and emo-
tional bonds established, maintained, and broken during interactions focused on
science practices?” “What (science) concepts/practices arise from this situation?”
“Where is emotional intensity directed during the practice/interaction?” “Who is
assembled when these social practices are generated or circulated?” “Who is
excluded?” “In what way, if any, do the practices/ideas formed by those excluded
from the group differ from those who form part of the group?” “How is a sense of
time, place, or space developed around the practices and ideas of the group?” “Are
the same practices and ideas circulated again in some other place or time?” “Who
(re)assembles in these later interactions?” I think the first two questions are the most
important ones initially with regard to pathways that connect emoting and learning/
cognition in science education research. The moral or political authority of the sci-
entific establishment and that of the curriculum authorities seeks to sustain, know-
ingly or otherwise, the primacy of formal curricula. But if students and teachers do
not accept this formal curriculum, it’s efficacy for sustaining the place of scientific
practices and ideas at a high social status is lost. Similarly, efforts to engage disaf-
fected students with school science through a preordained curriculum are not likely
to have widespread success if the same practices and ideas championed through
formal curriculum are not borne out in situated local practices that lead to lasting
social bonds, for example, in school classrooms. Scientific practices need to be
efficacious in addressing the needs of the smaller groups before they are likely to
gain salience for larger social groups. Science needs to bind small groups through
social bonds and large groups through solidarity if it is to hold a high status within
student groups or society in the wider sense of the term. A microsociology of learn-
ing founded on social epistemology can deepen our understandings about these
issues.

5.4.3 Concluding Remarks

My goal in this chapter was to articulate some of the basic assumptions and applica-
tions of IRT for science education research (Part 1) and to suggest new directions in
which this research may head by connecting more closely with Durkheim’s social
epistemology of knowledge (Part 2). A microsociology of learning was proposed in
Part 3 that is founded on Durkheim’s social epistemology and IRT and foregrounds
the role of social bonds and emotional change in learning. This chapter is an attempt
to take contemporary IRT and supplement it further with aspects of Durkheim’s
work as well as more recent developments about social bonds (e.g., Scheff 1997),
solidarity (Collins 2004), and empirical studies in science education that can move
our thinking forward and perhaps engage a wider range of researchers with these



104 A. Bellocchi

perspectives. The choice to discuss Durkheim’s work and IRT in the context of
developing holistic understandings of emotion and cognition can be received as
establishing a dualism between mind and body. This choice in terminology was a
difficult one to make because I did not want to convey such a view of learning (or
being). My choice in the use of these terms has been purely to make the perspectives
presented in this chapter accessible to a wide audience, including those who may
come from lines of inquiry in science education different from my own. From a
personal perspective, I accept that we are inherently emotional so that we may expe-
rience higher or lower levels of emotional energy, but not a complete absence of it
that would make it absent during cognitive processes. I have commenced some of
the microsociological work discussed in Part 3 in my own empirical studies of sci-
ence classrooms and preservice teacher education. Beginning with a focus on the
social epistemology of knowledge and extending into the study of social bonds, I
seek to develop further a microsociology of learning as outlined initially in this
chapter. This has so far been an exciting and fruitful journey.
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Chapter 6
Emotional Events in Learning Science

Stephen M. Ritchie and Jennifer Beers Newlands

6.1 Contextualizing Emotional Events

As any classroom teacher can attest, classroom transactions are imbued with emo-
tion. Yet, until recently, little research has explored the emotional arousal of teach-
ers and students in science classrooms (Rosiek and Beghetto 2009). As some have
asserted, “outside of attitudes and interest, there is a lack of research investigating
the broad array of emotions that may impact science learning” (Sinatra et al. 2014,
p- 420). These authors reviewed research mostly informed by conservative psycho-
logical methods that relied heavily on high-inference measures such as self-reporting
surveys and interviews. In contrast, Michalinos Zembylas (2004) took a very differ-
ent path in his 3-year ethnographic study of an elementary teacher’s classroom that
reaffirmed the pivotal role of emotions in teaching and learning science.

Stephen Ritchie and his colleagues (e.g., Bellocchi and Ritchie 2015; Ritchie
et al. 2013) have taken up the challenge of adding to the limited stock of classroom
research on emotional transactions because recent empirical discoveries from neu-
roscience had shown that emotions and cognition are mutually dependent in learn-
ing (e.g., Davidson and Begley 2012). Furthermore, we found the sociological
theories of interaction ritual chains (Collins 2004) and human emotions (Turner
2007) influential in our 7-year research program because these compatible theories
recognized the importance of emotion in interactions at both the individual and col-
lective levels. This research program has deviated from that of Zembylas’ program
(2004) and even farther from others involved in emotion research (e.g., Sinatra et al.
2014).

Fundamental to the research program was our focus on analyzing interactions
from identified (emotional) events. This focus involved the study of “individuals’
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engagement in specific activities, rather than averaged across multiple occasions”
(Patrick and Middleton 2002, p. 28). For us, an emotional event was much more
than any classroom episode identified for discourse analysis. It was a unit of analy-
sis associated with cultural transformation in the classroom that originated from
ruptures in the everyday practices of teachers and/or students to produce salient
emotional outcomes. While the emotional events used in our classroom research
varied in duration and complexity, their salience was identified in consultation with
stakeholders through methods such as cogenerative dialogue and emotional diaries
(see Ritchie et al. 2016). In this chapter we would like to explore our use of event as
the unit of analysis by tracing its origins beyond William Sewell’s (2005) pivotal
work on historical events.

6.2 History of Events

Sewell (2005) argued: events are “sequences of occurrences that result in transfor-
mation of structures” (p. 226). This was our starting position for our program of
research. For example, in the study of beginning physics teachers who were imple-
menting student-led scientific investigations (Ritchie et al. 2013), one of the teach-
ers observed a group of students who had deviated from the required task of
connecting light bulbs in series. Instead, the group had begun to explore parallel
combinations of light bulbs in the circuit. The group attracted the teacher’s attention
because they were animated in their actions and their voices were audibly louder
than their previous work. Initially, the teacher was somewhat angered that his stu-
dents had gone off task. Yet, he soon recognized the powerful learning opportunity
afforded to his students through their exploration of the apparatus rather than simply
following the instructions passively. Upon this emotionally positive realization, the
teacher advised all students in the class to abandon the “recipe” he had provided in
favor of a free exploration of circuit components. This was a furning point in his
teaching practices because it touched off “a chain of occurrences that durably
transform[ed] previous structures and practices” (Sewell 2005, p. 226). An event,
then, “transforms structures largely by constituting and empowering new groups of
actors or by reempowering existing groups in new ways” (Sewell 2005, p. 110). In
this example, the teacher transformed the structure of the classroom activities to
encourage students to explore circuit configurations. He learned the value of such
student experiences within one lesson, but it had an enduring effect across lessons.
His pedagogical approach to lab work changed thereafter.

The conceptualization of events we adopted in our research was developed from
the macro-level analyses of historical events, particularly the French Revolution, by
both sociologists (e.g., Sewell 2005) and philosophers (e.g., Zizek 2014).
Interrogation of what happened before, during, and subsequent to the French
Revolution helped scholars to formulate and refine a theoretical conception of an
event. There is general agreement that an “Event is a radical turning point” (Zizek
2014, p. 159) or “rupture” (Sewell 2005, p. 227) or “breach][...] in everyday social
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practices” (Moore 2011, p. 304) and not just any kind of happening or episode. As
Slavoj Zizek (2014) argued:
In an Event, things not only change, what changes is the very parameter by which we mea-

sure the facts of change, i.e., a turning point changes the entire field within which facts
appear. (p. 159)

This aligns with Adam Moore’s (2011) position that, “While an event is an incident
that results in the transformation of a cultural system, it is in turn shaped by the
terms of the structure it transforms” (p. 298). Marshall Sahlins (1985) first identified
this dialectical relationship between structure and event, and Sewell (2005) later
adopted this when he recognized that the concepts of structure and event are mutu-
ally dependent. From Sewell’s (2005) extensive macro-level analysis of the French
Revolution, the following additional features characterize events and differentiate
them from ordinary happenings:

* Events rearticulate structures and produce more events.

* Events are cultural transformations that are characterized by heightened emo-
tions and shaped by particular conditions.

* Events are acts of collective creativity that are punctuated by ritual.

* Events are spatial as well as temporal processes.

All of the characteristics described by Sewell also can be identified in the event
depicted earlier about the transformed practice of the physics teacher (Ritchie et al.
2013). Briefly, the structure for doing lab work in the physics classroom was reart-
iculated by the teacher following his observations of a group of students who rup-
tured the existing structure of recipe-like work, and this rearticulation had a
cascading effect on the practices of other groups of students; successful interactions
between students in these groups led to an elevation of positive emotional energy at
the collective level and positively valenced discrete emotions at the individual level
(e.g., happiness); the first innovative group created new ways for connecting circuit
components as they were enacting usual rituals for connecting these components;
and this group’s creativity preceded a change in practice of other groups in different
places around the laboratory, after being directed by their teacher to observe the
innovative group’s actions.

The analysis of classroom events depicted in this example, however, differs from
Sewell’s macro-level exploration of the events in that the transformation of teaching
practice was examined at the meso- and microlevels. Additionally, most change in
society is not on the same scale or as dramatic as the French Revolution; rather,
societal change usually occurs in gradual or incremental shifts. The gradual or evo-
lutionary and temporal terms typical of social change are similar to what one would
expect to be associated with teaching and learning events in a classroom. Thus, in
order to justify our continuing use of events in research, we pause momentarily to
reframe the concept of event as a suitable unit of analysis for classroom studies.
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6.3 Reframing Event

Both Sahlins and Sewell accept that events are different from uneventful happen-
ings in that they transform structures rather than reproduce social order. Typically,
such visible transformation occurs in intensive bursts. Yet, institutional (e.g., school,
classroom) structures can change gradually in incremental shifts as they are enacted.
Accordingly, Moore (2011) argued that gradual change in structures is as likely to
occur as the punctuated ones and these gradual changes can accumulate over time,
resulting in more significant structural transformations. In other words, events are
just as likely to be constitutive of the reproduction of structures as their rupture, and
this may occur in increments of smaller events that impact locally rather than more
widely. More specifically, “the eventfulness of life can be found in instances of
social reproduction as well as change” (Moore 2011, p. 311). Thus, what is impor-
tant in identifying events is the salience of the happenings for stakeholders, as
revealed through their retellings or narratives of the events during particular activi-
ties, including conversations and diary entries of participants in the case of class-
room experience. Moore (2011) explained this through four interrelated points:

First, it is through narratives that heterogenous experiences are configured into an intelli-
gible plot. Second, events are made comprehensible through their emplotment in narratives,
which brings them together from the manifold of life into an understandable story. Third,
events differ from mere occurrences in that they contribute to the progress of a narrative.
They become, in effect, points in the plot that either carry the story along a preexisting nar-
rative arc or signal a change. In other words, they are not only experientially but also
semantically significant happenings. Finally, it is through the social acts or narration and
emplotment that this status accrues to experiences and events. In sum, socially narrated
events are an integral part of processes of both order and change, actively making and
remaking social relations and identities. (pp. 306-307)

Moore’s (2011) expansion of the meaning of event is important in classroom
studies because we are less likely to observe dramatic turning points in children’s
understanding of science concepts, for example, although a recent study (Bellocchi
and Ritchie 2015) has indeed captured a visible epiphany for one student who finally
“gets it” after struggling with the meaning of energy transformation across several
lessons. A narrative composed by classroom researchers across lessons is usually
required to illustrate the temporal nature of coming to know for individuals, and this
can transpire suddenly or in fits and spurts.

In addition to temporality, the contingent aspects of events need to be highlighted
in the narrative that establishes the salience of the events being examined. In this
regard, classroom studies that investigate single episodes, or even a selection of
episodes, run the risk of “studying incomplete sequences [and] greatly restrict the
number of cases” (Sewell 20035, p. 83). For this reason, it is important to recognize
that “what has happened in an earlier point in time will affect the possible outcomes
of a sequence of events occurring at a later point in time” (Sewell 2005, p. 100).
Thus, in order to capture the temporally contingent nature of events in classroom
studies, salient episodes or fragments of events need to be linked together so that
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researchers’ reports look “more like well-made stories or narratives than like laws
of physics” (Sewell 2005, p. 111).

We would now like to illustrate the contingent and temporal nature of eventful
classroom learning for a group of preservice science teachers (PSTs) in which we
capture the transformative dimensions of their activity.

6.4 Investigating Classroom Events: An illustrative Case

Cogenerative dialogue and emotional diaries were two methods we found most
helpful in identifying salient events. Cogenerative dialogue, or cogen, is a reflective
conversation about what happens in class, where members from the research team
join the teacher and several selected students to discuss what works well and what
improvements can be made (Tobin and Roth 2005). For each study, we typically
employed this method between three and six times. The composition of the partici-
pants in cogens could change based on their availability or willingness to partici-
pate. This created an opportunity to expand the perspectives voiced and capture
different views on the same issues. Students also completed emotional (emo) diaries
at the end of each lesson. The emo diaries required students to identify the circum-
stances that led to their experience of emotions. Students typically recorded between
three and six emotional experiences for each lesson, and by searching for patterns
in their declared experiences, we could identify both coherence and contradiction.

The use of cogens together with emo diaries helped us select events for analysis
as they provided evidence of temporality and contingency in what was occurring at
particular points in time. These methods also allowed the stakeholders (students and
teachers), rather than the researchers, to identify aspects of classroom happenings
that were significant. This identification then guided the researchers to look at what
was occurring at certain points in time in the audio and video data. Analysis of data
involved viewing video-recorded lessons and replaying salient clips of these record-
ings several times at normal and slow speed to glean microlevel interactions as well
as gestural and facial expressions. Transcripts of selected events were made for the
purposes of conversation analysis, supplemented by visual (e.g., gestures and facial
expressions) and audio (e.g., speech parameters such as pitch, volume, and speech
rate) observations.

We choose one event from a study of two preservice teachers (PSTs) conducting
an extended experimental investigation (EEI) on the variables that affect electro-
plating in a science methods’ course in an Australian university in this chapter to
illustrate what characterizes it as an event. Both PSTs were undergraduates enrolled
in a Bachelor of Education degree that prepared them to teach high school science
classes. Alex was a chemistry major but Calvin (student names are pseudonyms)
had very little chemistry background. EEIs are relatively open-ended investigations
where the students rather than the teacher design the experiment (see Ritchie et al.
2013). Even though the event was recorded in week 7 of the 10-week course, it had
its origins in the previous year. At that time, the lecturer (Alberto—this is a real
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name because Alberto Bellocchi was a CI on the awarded research grant from which
the event was recorded) had expressed frustration with the PSTs’ confusion with the
task requirements. As one of the PSTs commented during the previous year’s cogen
with Alberto (see appendix for transcription conventions used):

He was getting a bit frustrated because they weren’t listening

to him... They just didn’t want to accept his answer ((two
other students nod in agreement))... They didn’t want to accept
his answer so they continually (.) they just wanted to argue.

The widespread expression of confusion and frustration by Alberto’s students pro-
vided impetus for him to redesign the task for the current year in such a way that the
PSTs would gain firsthand experience with EEIs before considering the implica-
tions of this experience for teaching inquiry in schools. During the second sched-
uled cogen of the current year, Alberto commented:

It brings memory back from high school time. I enjoyed doing
experiments with kids and it was transformative for my teach-
ing. It just brought it all back and I was thinking oh it’s
so cool. This is the way it should be. I'm just walking around
and I’'m so happy, listening to different groups. It’s been
always hard for me toback off . Now I have to remind myself
to back off and let them do the intellectual work. But it’s
fun as it brings back that pedagogy. I'm really enjoying what
we are doing. It’s a good change.

We see evidence in the video clips of Alberto’s expression of happiness during his
interactions with Calvin and Alex as well as his strategy for backing off.

Figure 6.1 shows all three smiling upon hearing Calvin’s phrase “we’re trying to
be positive.” This in itself is suggestive that there was some initial frustration or
even annoyance experienced by Calvin in the laboratory preparations. Calvin’s
emotional response is verified by both students’ emo diary entries where they identi-
fied negative emotions in the first hour of their work, as represented in Table 6.1.

Despite the previous frustration demonstrated in the students’ emo diaries, there
is also a lot of overlapping speech in video clips from the event, which is consistent
with mutual focus, solidarity, and a shared emotional state of happiness (Collins
2004). The three are also smiling, laughing, and joking, as shown in Fragment 6.1.
In particular, Alberto smiles (see Fig. 6.1) as he acknowledges the students’ smiles
in Turn 04.

Fragment 6.1 Smiling
Turn Speaker Transcript

1 Alberto What’s going on?

2 Calvin Good [not much]

3 Senka [He’s smiling that means]

4 Alberto [ITts all good] Yeah you’re
smiling what’s that what’s that all
about?

Calvin [Well]
6 Alex [He’s] always smiling ((laughs))
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Fig. 6.1 Expressions of

happiness

Table 6.1 Summary of emo diary entries after the first hour

Student Emotion Explanation

Alex Frustration Forgot the proper setup of the equipment
so I lost valuable time

Calvin Annoyed Experiment went wrong

7 Calvin ((laughs))

8 Alberto Yeah I know eh ((laughs))

9 Calvin We’re trying to be positive but na we’ve

10 Alberto

been able we’ve been able to fff: we've
now that we’ve really got into it we’ve
been able to observe a few more
differences as well

Okay

One minute later, Alberto avoids interrupting Calvin’s observations upon hearing
a possible misconception (see italicized text in Turn 21 of Fragment 6.2).

Fragment 6.2 Traveling ions

Turn  Speaker
21 Calvin

Transcript

Not differences we’ve been able to make a
few more observations obviously

the temperatures there there is a change in
temperatures when you’re putting it on
like that’s generic but like we’re able
to see a travel of uhm like a current
that’s traveling from one uhm one plate
to the other (0.1) and you know you can
see the oxygen gas bubble up but yeah you
canyou can see the like the ions that
are traveling
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Fig. 6.2 Alberto backs off

22 Alberto But any mass difference in the

23 Alex ((Nods) )

24 Calvin Yea there is a definite mass difference
yeah [so far]

25 Alex [Its too sss] like its too small to

be like completely true so we’ll do two
more test then I’11 do the first one again
26 Alberto Uh huh right
27 Alex like four volts

Upon completion of the discussion between Calvin and Alex beyond Turn 27,
Alberto then says: “Ah, I just want to go back to the comment you made earlier. You
said you could see the ions move (see Turn 21). Tell me more about that.” Now,
Alberto knew that it was more likely that Calvin had seen bubbles of hydrogen and
oxygen gas at the electrodes, and any visible movement in solution other than gas
would have more to do with the associated movement of the suspended bulk matter
because ions would have been too small to see (personal correspondence). Calvin
then became flustered in response to the question and Alberto commented: “You do
what you have got to do and when you think you are seeing it, just tell me and I’1l
watch. So, don’t rush it, do your thing and I’ll hang around until you’re ready.”
Alberto then physically backed off by repositioning his body adjacent to Calvin and
Alex, as shown in Fig. 6.2, where he waited in silence without close scrutiny of
Calvin’s work. Alberto soon moves to another group, while Alex and Calvin com-
plete their observations.

Alberto approached this group again 27 min later. Alex has his head down and is
focused on a task with a neutral facial expression. Calvin’s face is not in the frame,
but audio data shows that he begins to express happiness, wonderment, and elation
verbally, as follows: “look at the physical properties!” From prosodic analysis the
pitch of his voice is also noticeably higher than usual. Slightly off camera, Alberto
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Table 6.2 Summary of emo diary entries after the second hour

Student Emotion Explanation

Alex Happiness Got really good results

Calvin Excitement Experiment showing positive results

Calvin Happiness Results showed a definite change in physical
properties

nods his head as he says “wow” and smiles. Referring to his experimental results,
Calvin says, “it’s wonderful” and shows the results of the experiment to the camera
before verbally expressing the emotion of happiness: “I was so happy. I was really
really happy about that.” Calvin and Alex both identified happiness in their emotion
diaries for the second hour of their laboratory session, following their obvious suc-
cess, represented in Table 6.2.

Clearly, achieving success with the EEI produced happiness. The intensity of this
emotion is likely to be linked to the resolution of their previously experienced nega-
tive emotions (Turner 2007). Just as importantly, the transformation of their emo-
tional states was aligned with Calvin’s improved fluency with the chemistry. In
particular, during the interactions that followed the students’ expression of happi-
ness, a possible alternative conception for what they were observing arises as
Alberto quizzes the PSTs in Fragment 6.3.

Fragment 6.3 Activity

Turn Speaker Transcript

31 Alex What I’m thinking that’s causing it is
just because the bubbles are all moving
up in one direction and it’s just being

pushed out
32 Alberto What’s being pushed out?
33 Alex ‘cos all the bubbles will just keep rising

up and its pushing everything from the
base that’s why it’s causing this stream
of gas to come up [to the surface]

34 Alberto [Ahh:] so you’re saying
it’s a stream of [gas]

35 Calvin [I did] yeah okay

36 Alex But (0.2) but there’s no doubt that there’s
a current going through from one side to
the other because that’s how the electrons
would travel that’s what I think so

37 Alberto Do you think you would see the ions
actually moving between the two?

38 Alex Hmm I don’t think you will actually
be able to see the ions
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In Fragment 6.3, despite seeing something visibly moving (Turn 31), Alex, rather
than Calvin, rules out the possibility of seeing the ions (Turn 38). Alex attributes the
movement to the “stream of gas” and how this would “push out” the bulk matter of
the saturated CuSO, solution. In addition, Alex remarks that there is no doubt that
an electric current flows between the electrodes in solution because that is how
“electrons” would travel (Turn 36). This statement was not unpacked further through
probing questions; however, Calvin appropriated this explanation later in his
description of the outcome of the experiment to another student who passed their
workspace. In this exchange, Calvin said: “You know we’ve been able to see the
inquiry process in action ‘cos ... we’ve been able to see like what appears to be a
current flowing through from one plate to the other” (emphasis added). Here Calvin
has abandoned his previous view that ions are visible, instead utilizing Alex’s expla-
nation that a current appears to flow between the electrodes. In other words, by
changing his explanation for a different audience without prompting, it could be
argued that conceptual change had occurred. At the minimum, in this moment, posi-
tive emotions were associated with cognitive activity that was considered salient by
Calvin. An equally important outcome for Calvin expressed in this comment was
that this experiment gave him firsthand experience with the inquiry process. There
was additional evidence of the impact that this cognitive and emotional experience
had on Calvin in a subsequent conversation with yet another student as shown below
in Fragment 6.4.

Fragment 6.4 Inquiry

Turn Speaker Transcript

41 Sonam Get the f+*k out you guys look like you’re
doing proper science there, there like
figures with decimal places and everything

42 Calvin ((laughs))

43 Sonam You guys are getting loose

44 Calvin ((laughs)) Ah look it it’s really
interesting what we’ve come up with
so far and we’re actually like doing this,
we’re actually seeing inquiry in progress
in this, in this particular experiment
‘cos we’ve you know have questions that
we’re asking as well

45 Sonam Yeah

46 Calvin That you knowwe can answer ourselves by
just adjusting the experiment just a
little bit more

47 Sonam Yeah
48 Calvin Which is just you know is just amazing
49 Sonam Well I look forward to your poster

presentation
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Fragment 6.4 not only reinforces Calvin’s previously asserted affirmation about
learning about inquiry firsthand (Turn 44), but also it indicates that by engaging in
this inquiry, they had the agency to transform the structures in place for doing the
activity themselves through changing aspects of the design (Turn 46).

Our narrative has linked salient fragments temporally and contingently, which
collectively provides clear evidence of a transformative activity that matches
Sewell’s notion of an event. Taken individually, the fragments or episodes presented
may be ignored or deemed “uneventful” because they appear as mundane classroom
happenings. Yet, the transformative activity unfolded incrementally over time, and
its significance is garnered within the context of the entire narrative rather than pre-
senting as a visible disruption to the usual social practices within the classroom (cf.
Moore 2011). In this regard, the interpretive narrative presented has established
strong temporal links between video-recorded observations, previous declarations,
and observations. The student and teacher experiences across these observations
were transformative in that they afforded these participants the agency to transform
structures, which, in turn, impacted on subsequent practices. Successful transac-
tions were accompanied by the expression of the discrete emotion of happiness and
greater fluency in chemistry and appreciation of the pedagogical impact of such
activity.

6.5 Implications for Classroom Research

In keeping with Moore’s (2011) ideas on events, it is important to remember that
event analysis in classroom research requires careful attention to constructing a
coherent narrative for readers. Events may change schema and practices, alter how
people interact, or modify how structures afford agency. The analysis of these events
often begins with a contradiction to what is expected, making the narrative more
straightforward and the salience of the event easier to observe. On the other hand,
when events happen in a more protracted manner, it is essential to consider the tem-
poral framework and frames of reference being used to determine the effect of
events (Moore 2011). Even the most mundane aspects of an interaction may be
important for the narrative and should not be simply ignored or glossed over to cre-
ate a more coherent story. Events have both temporal and contingent qualities that
do not always allow for a seamless narrative. Thus, when viewing video and audio
data and selecting events for further analysis, it is important to keep track of the
narrative in its totality.

We are cognizant that conversational analysis of extended transactions that con-
stitute an event creates a challenge for researchers who need to comply with edito-
rial constraints imposed by publishers to limit page lengths of manuscripts. In this
regard, very long transcripts may only partially reveal the collective compelling
evidence of transformed understanding of a particular phenomenon or practice.
Moreover, this evidence may be present in a fragmented rather than fluent unfolding
of interactions; such is the nature of naturalistic rather than contrived research.
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Participants respond in knowing ways that are never fully captured by an onlooker
without considerable unpacking of how the participants responded to each other in
the moment. Again, we contend that this would be most likely addressed through
careful attention to the emplotment of narrative accounts.

Some colleagues unfamiliar with and unwilling to engage in the theoretical and
philosophical underpinnings of what constitutes an event, upon reading reports
involving analysis of events, may remark naively, “we all know what an event is,
simply tell us what you did and why you did it.” This is an unsophisticated comment
because it fails to recognize the temporal, contingent, and transformational proper-
ties of an event as illustrated in this chapter. Similarly, methodological concerns
about researcher selection of classroom episodes for analysis are not applicable to
events because they are not just any happenings, but rather identified as salient by
classroom participants, which also satisfy specific conditions for the purposes of
classification as events.

As aresult of the temporal ties between the fragments that constitute an event, it
is only through narrative that their meaningful association can be told in a way that
makes sense to colleagues. We reject the assertion that it is possible for “the data to
speak to you” independent of theoretical lenses and temporally linked fragments of
events. We do not rely on a single data source and attempt to balance data derived
from high-inference methods (e.g., questionnaires, diaries, interviews) with less
inferential measures such as conversation analysis of classroom interactions, sup-
plemented by prosodic analysis, facial and gestural analyses, to support our asser-
tions (Ritchie et al. 2016).

Acknowledgment The data analyzed in this chapter were recorded in a study under an Australian
Research Council grant (DP120100369) awarded to Stephen Ritchie, Kenneth Tobin, Alberto
Bellocchi, and Donna King.

Appendix: Transcript Conventions

Symbol | Meaning

B Colons are used to indicate prolonged sound with each representing 0.1 seconds

(0.2) The number in parentheses, e.g., 0.2, is the time of the pause, in seconds, in this
case, 0.2 seconds

[text] The square brackets indicate the starting and ending points of the overlapping
speech with another speaker

((text)) The text enclosed by the double parentheses is author commentary, typically about
context or observations
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Chapter 7

Emotions, Social Beings, and Ethnomethods:
Understanding Analogical Reasoning

in Everyday Science Classrooms

James P. Davis

7.1 Introduction

My experiences of teaching secondary school science grounded me in the fact that
science classrooms are full of emotion. But when we read pedagogical theory and
the interdisciplinary theory that supports pedagogy, the emotional dimension is
often absent. Our pedagogical strategies are firmly grounded in objective, rational
scientific theory, through disciplines such as the cognitive sciences. This is certainly
the case with our dominant theories about analogical reasoning that objectify cogni-
tion while excluding emotion (cf. Gentner 1983).

7.2 Analogical Reasoning and School Science Context

These dominant theories of analogical reasoning in science education focus on
inter-domain analogy by drawing from the cognitive sciences theory of structure
mapping (Gentner 1983). This theory is important in defining our notions of ana-
logical reasoning in science pedagogy as evident by the foundation it provides to the
teaching with analogies (TWA) model (Glynn 1994) and the focus-action-reflection
(FAR) guide (Treagust et al. 1998). This dominance of the cognitive sciences in sci-
ence pedagogy addresses the cognitive dimension of inter-domain analogical rea-
soning with undisputed rigor.

In contrast, my study was not concerned with the cognitive dimension as a uni-
dimensional approach to analogical reasoning. From a science education perspec-
tive, I wanted to know something more about analogical reasoning. For this reason
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I focused on the boundaries of analogical reasoning, looking for what was being
excluded. Initially what I found was the exclusion of school science context. The
lack of school science context was evident in the underlying research context where
the theory of structure mapping was developed (Gentner 1980). I am referring here
to Dedre Gentner’s original work as part of a commissioned research consultancy
for the US Department of Navy (Gentner 1980). That study sourced evidence from
contexts unrelated to school science such as laboratory situations. Similar studies
from nonschool contexts were also used in support of the theory of structure map-
ping. For example, Shawn Glynn (1994) cites research on scientific representation,
conducted in the context of doctoral students doing physics research (Chi et al.
1981). The clear genealogical links between science education and the nonschool
contexts of cognitive sciences theory development are problematic in terms of the
theory’s ecological validity for application to school science.

This problem of ecological validity became more evident when I explored some
of the boundaries of this theory as proposed from within the cognitive sciences field
(Gentner and Markman 1997). For example, Gentner and Markman (1997) high-
lighted limitations of structure mapping when explaining analogy as being similar
to similarity. They acknowledged analogy to be too restrictive to fully explain ana-
logical situations involving embodied imitation, everyday conversation, and situa-
tions involving empathy. In addition to these limitations, the science pedagogy
literature cites many examples of everyday analogies because they are considered to
be emotionally appealing in terms of excitement and student interest (Harrison and
Coll 2008). In the context of school science where emotion seems prevalent, the
theory of structure mapping seems to be a poor fit, given its lack of explanatory
power with respect to emotion.

This chapter explains my approach to understanding emotion as a contextual fac-
tor in analogical reasoning within everyday science classrooms. Since emotion is
fundamental to being human (Turner 2007), I start this chapter by exploring onto-
logical presumptions. In the section ontology, human dualism, and analogical rea-
soning, I explain the notion of being human, built into the cognitive sciences view
of analogical reasoning. I also show how different notions of being human make
different theories of analogical reasoning possible. In the section the sense of social
being, I expand upon an empirical, social approach to understanding being human.
The section on emotional energy as a collective, lived experience outlines a social
approach to understanding emotion, predating psychology. I explain social prac-
tices as ethnomethods as these were the indigenous resources of everyday interac-
tion enacted by me and my students (cf. Garfinkel 1967). Ethnomethods enabled my
students to co-construct occasions of analogical reasoning, and I analyzed these
ethnomethods to understand interactional situations within the classroom. Finally,
in ethnomethodology and undramatic emotional energy, 1 illustrate the locality of
emotion within practices of analogical reasoning. In this section I identify a rela-
tionship between the emotion of respect and social practices of objectivity in ana-
logical situations. I illustrate how practices of objectivity may be thought of as a
form of undramatic emotional energy that suppresses other emotions when enacted
through scientific practices.
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Finally, where possible, I will illustrate analytical concepts using examples
drawn from my data. These examples are presented using transcript conventions
commonly associated with conversation analysis (CA) where speech gestures are
shown in a chronological sequence of turns. These CA conventions originate from
ethnomethodology (cf. Silverman 1998).

7.3 Ontology, Human Dualism, and Analogical Reasoning

Ontology is the study of being as the basis of fundamental existence as humans (cf.
Hume 1777/2007). It is a notion people tend to take for granted, but it is important
for two essential reasons. Firstly, different people define their being in different
ways, and secondly definitions of being influence the way people think about the
universe around them.

Researchers can identify particular ontological perspectives by analyzing the
way people think, as ontology is often embedded in the language people use. Since
theory is defined through language, ontology is also embedded in theoretical under-
standings often without people realizing. Becoming aware of ontology is therefore
important when researchers import or inherit theories from different disciplinary or
historical contexts. By adopting particular theories, researchers are also adopting
implicit ontological perspectives. The purpose of this section is to explore the onto-
logical foundations of the dominant view of analogical reasoning in the science
education literature and to demonstrate how a change in ontology may change the
way science education researchers understand analogical reasoning.

7.3.1 A Priori Ontology

An example of an embedded ontology is the a priori ontology I identify within the
theory of structure mapping (Gentner 1983). This theory proposes a mapping of the
analogical mind in terms of the mental schemata enabling analogical reasoning to
exist as a way of thinking. This proposal suggests the mind exists as an independent
object prior to the experience of reasoning, as evident by the language of science
education theory (cf. Glynn 1994). In addition, the theory of structure mapping
presumes concepts, and concepts about those concepts, exist prior to analogical
reasoning taking place (Gentner 1983). An example of how language embeds this
ontology is the proposal that “a theory of analogy must describe how the meaning
of an analogy is derived from the meanings of its parts” (Gentner 1983, p. 155). This
statement proposes an analogy, and its component concepts exist prior to the experi-
ence of reasoning, making it possible for the analogical mind to explore the universe
through preexisting analogical concepts.

The implications of this a priori ontology as a foundation to the theory of struc-
ture mapping are that concepts are treated as though they exist prior to reasoning.
Through the language of both Gentner (1983) and Glynn (1994), concepts are
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treated as fixed knowable objects. By understanding analogical reasoning through
structure mapping of preexisting concepts, Gentner (1983) and Glynn (1994) pro-
pose to map our analogical minds. This treats peoples’ minds as a priori objects with
an innate capacity for analogical reasoning.

This a priori ontology is often associated with the cognitive sciences and is con-
sistent with the ontology proposed by Immanuel Kant (1787/1996). This form of
ontology presumes being arises from the innate capacity to think. This means at
birth, a person is defined as a mind with the capacity to reason in different ways. The
a priori existence of the psychological mind gives rise to the idea of individuality
through a human dualism consistent with Kant’s description of the body and a soul.
This ontological perspective appears in everyday language when people say things
such as “that boy is a natural sportsman” or “she is a born leader.” Through such
statements people presume innate capacities via a presumed existence as a unique
soul, born, or maybe reincarnated, at the moment of biological emergence.

7.3.2 Empiricist Ontology

In contrast, in my study, I adopted an empiricist ontology consistent with the per-
spective of David Hume (1777/2007). Hume’s ontological account described being
as a dualism between the body and mind, where the mind was quite different from
the Kantian soul. As an empiricist Hume (1777/2007) was concerned with knowing
reality from the accumulation of particular experiences of perceptions. From this
perspective Hume conceived of the mind as being composed of many particular
perceptions of the reality individual people experience. If science education
researchers were to develop a theory of analogical reasoning using Hume’s empiri-
cist ontology, they would need to use a form of inductive reasoning. This could be
achieved by studying particular subject’s experiences of phenomena that become
knowable as objects and concepts used to construct analogies. This empiricist ontol-
ogy opens the possibility for concepts and the pathways of reasoning to be con-
structed through actual lived experiences. To illustrate the practical implications,
this perspective would make it possible for sportsman and leaders to be trained
through experience, rather than being born with purely natural or innate
capabilities.

Moving beyond these two examples (Kant and Hume), Emile Durkheim
(1912/1915) identified a long and diverse history of ontologies he described as a
human sense of dualism. Durkheim explained how different senses of dualism could
arise in terms of what humans have in common across time and across diverse cul-
tures. The common thread holding this sense of dualism together was society itself.
That is, all humans with a sense of dualism belonged to a society capable of generat-
ing ideas, understandings of which could be passed from generation to generation.
On this basis Durkheim (2005) conceived of a generalizable phenomenon of human
dualism he described in terms of a social ontology. This social ontology may be
expressed as the duality between a biological being and a social being (Rawls 2004).
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7.4 The Sense of Social Being

The fundamental social dualism identified by Durkheim (1912/1915) is a dualism
between the individual biological being and the collective social being. This funda-
mental notion of dualism defines a person’s biological being in terms of their pri-
mordial, embodied existence. The biological being is the source of individuality as
through the body; specific and fundamental perceptions of the world are experi-
enced and interpreted as the physiological self (Rawls 2004). Thus people possess
basic senses and basic capacities to interpret these senses to ensure a probable
chance of survival beyond the reproductive maturity of our biological self.

In contrast, a person’s social being develops from the moment in their biological
life where they engage in social interaction with other humans. This social interac-
tion opens a whole new world beyond a mere biological existence (Durkheim
1912/1915). Social interaction involves all of the motions and sounds of a person’s
body, made for interpretation by others (Rawls 2004). Interpretation of embodied
motions and sounds gives rise to embodied responses of the other as further motions
and sounds. These responses are then interpreted by the self, and the cycle of action
and reaction continues throughout the life cycle.

The responsive, or reflexive, motions and sounds of social interaction appear as
everyday talk and gesture between members of a society (Garfinkel 1967). It is
through this talk and gesture that people make sense of the world. This is not simply
by one person talking and the other listening; it appears as an ongoing sequence of
interaction where sense making appears through shared understanding. To illustrate
this, I have drawn an example from my study where year 10 students were observ-
ing tea leaves in a beaker of water being heated. This was part of an inquiry leading
toward the concept of thermohaline ocean currents in a unit on global systems. At
turn 1, Max makes an emphatic sound of “awh::” and begins to move his hand in a
circular motion as shown below in the beaker example:

Transcript 7.1 Beaker example

1 | Max awh:: we got some uhm:: whats the word:: circ: (Max stands, Max’s face
orientates to Mr D, and Max moves his right hand in a vertical circular gesture))

2 | Simon | circulation
3 MrD | circulation how do you know that

In this example, making sense or knowledge of what is happening in the beaker
is co-constructed as shared understanding. That is, Max makes motions and sounds
at turn 1 thereby sharing a sense of what he feels about the phenomenon in the bea-
ker. In terms of language, Max’s sounds and motions are mostly incoherent.
Regardless of this, Simon makes sense from what he observes in the beaker and
from Max’s utterances and gestures. Simon makes the sound “circulation” at turn 2.
In this way, Simon has shared his synthesis of prior shared meanings in a new shared
meaning. Finally, at turn 3 I agreed with Simon’s synthesis of the situation. This
agreement is evident in the way I mimic Simon’s sound of “circulation” sharing with
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both students, my agreement of their co-constructed meaning. In this way, all three
members of this small society (Max, Simon, and me) have demonstrated how social
interaction establishes meaning, shared understanding, and knowledge through
back-and-forth, reflexive, social interaction.

This example illustrates how an idea such as circulation appears as a generaliza-
tion from a perception of particular observed phenomena. The idea enables different
biological beings to share their perceptions of phenomena they experienced through
observation as individual physiological beings. The idea that this particular observed
reality could be generalized as circulation became possible through a back-and-
forth exchange of talk and gesture. Each moment of the exchange was observed and
interpreted by the other as confirming or disconfirming previous shared meanings.
In this way, each member of this small society is, metaphorically, holding a mirror
up to the other, as a way of confirming or disconfirming ideas. Contributing to the
reflexivity of social interaction enables each society member to co-construct shared
understanding. As shared understandings, ideas are the product of society, and for
this reason, they come to define society (Durkheim 1912/1915).

An important feature of the way in which the shared idea of circulation was
established in Transcript 7.1, above, was the incoherence of Max’s motions and
sounds. Max’s utterances of “awh:: we got some uhm:: whats the word:: circ:”
together with the energetic circulating hand motions were observed as a moment of
excitement. While Max’s language may have been incoherent, he was enacting a
feeling about his idea. This enactment involved an emotional experience drawing
the attentiveness of Simon and me toward Max. I will now explore this emotional
dimension as the experience of shared or collective emotion.

7.5 Emotional Energy as a Collective, Lived Experience

An important part of a person’s social being is their ever-present experience of emo-
tion. Everyday understandings of emotion tend to form as people reflect on their
experiences and on what they observe as other people’s bodily expressions of emo-
tion. Through these reflexive experiences, people come to know emotion as ideas,
evident in the rich language they use to describe emotion (Turner 2007). This rich
language tends to describe how one person perceives another person’s expression of
emotion or how people label emotion. Such language forms conceptualizations of
emotion from specific instances to enable a level of generalization in thinking about
emotion. In essence labels help us think about emotion as an idea.

For researchers, one of the challenges in studying emotion is identifying the
construct as an observable phenomenon, distinct from secondary ideas of the phe-
nomenon. For example, John Dewey (1894) suggests Charles Darwin’s (1872)
study of The Expression of Emotion in Man and Animals was an example of the
psychologists’ fallacy. The psychologists’ fallacy was described by Dewey as the
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confusion between labels of emotion as secondary reflections and the phenomenon
of the experience of emotion. My study elaborated this approach to the experience
of emotion by studying situated, lived emotion, experienced through people’s sense
of biological and social being.

Dewey (1894) suggested emotion experienced at an individual level comprises
of the elements of internalized feeling, embodied movements, and external object or
vague idea. While rudimentary, these elements are consistent with contemporary
component models of emotion (Scherer 2005) and are used in my study because of
their coherence with my sociological perspective. In my study I used these elements
to operationalize the experience of emotion as a holistic phenomenon where ele-
ments are non-serial and interdependent. That is, all three elements are considered
to erupt spontaneously and evolve concurrently as a whole pulse of emotion.

The internalized feelings arise through and with the physiological actions of the
body (Dewey 1894). These may include increased heart rate, perspiration, heavy
breathing, facial gestures, or other bodily movements. Embodied movements in
relation to feelings occur concurrently. For a feeling to be perceived by the self,
internal bodily movements are essential in terms of physiology. For example, feel-
ing embarrassed may involve being flushed and sweaty, which requires physiologi-
cal motion. Such physiological motion produces the subjective feeling. More
prominent gestures or motions such as lowering the head or a nervous smile may
also be observable by other people. But to the self these are all part of the emotional
experience.

In a temporal sense, the locality of embodied motions in relation to the feeling
may vary. They may appear to be preparatory, intermediate, or as an accomplish-
ment of the emotion (Dewey 1894). For example, if a person is walking down the
street and hears an unanticipated loud noise immediately behind him/her, the first
response may be to jump or run. This embodied reaction is quickly experienced as
a feeling possibly known as fear. The jump or run is a preparatory bodily motion as
it precedes the feeling of fear. The internal bodily motions of increased heart rate,
vasodilation, and gastrointestinal constriction are intermediate as they are the physi-
ological source of the feeling of fear, immediately following the initial jump or run.
The bodily motions of heavy breathing, crying, or laughter following the feeling of
fear are the final accomplishment of the emotion. Hence bodily motions are located
at different temporal points in relation to the feeling that together form the experi-
ence of emotion. In this sense, these embodied motions are not mere expressions.
Together with the feeling, they are the emotional experience.

The final element of emotion is what Dewey (1894) described as the intellectual
element appearing as the focus of the emotion. Emotion is always about, or focused
toward, an idea. The idea is most often vague, but it is situated within the pulse of
emotion as an experience of movement, feeling, and concept (Dewey 1895).

A notable feature of the intellectual element as an idea is its tendency to be
vague, at least at the beginning of an emotional experience (Dewey 1894). The
experience of emotion may be observed as a response to these vague ideas, which
researchers may think of as embryonic concepts. That is, the idea may start out
vague and may become clearer as the lived experience progresses. This vagueness
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of the idea suggests the spontaneous, holistic appearance of emotion is a way for us
to know something is important, without any need to know why. The emotion
attracts and maintains us in the experience, and through this experience, it is possi-
ble to learn more about the idea within the emotion.

In the social or collective context, Durkheim (1912/1915) described emotional
experience as collective effervescence giving rise to a sense of solidarity, comfort,
and dependence within society. More recently the notion of Durkheim’s collective
effervescence was described as emotional energy (Collins 2004). Emotional energy
is conceptualized as the glue binding social interaction. Like individual emotions it
ebbs and flows as people seek out situations where emotional energy is present.
Emotional energy is the collective energy unifying group members around shared
objects. It becomes evident where embodied actions and conversation illustrate a
heightened sense of arousal, attentiveness, and focus about an object as being shared
by the group. These embodied actions tend to be synchronous such as eye contact,
glances, head movement, body orientation, gestures, facial expressions, or verbal-
izations (Collins 2004).

In a sense emotional energy is observable through the social practices of the
group, but it has a further dimension comprising the invisible or perceptual experi-
ence of emotional energy. This experience is internal to the members sharing the
experience. It is the phenomenon of perception of emotion, the existence of which
becomes visible in the group social practices (Durkheim 1912/1915). The reflexive
property of social practices enables these internal emotions to be embodied, inter-
preted, and reflected to give rise to an outwardly visible, hearable, and shareable
experience of emotional energy. This idea of emotional energy being internalized
and acting on the social being from within the self is explained by Durkheim
(1912/1915) in terms of moral force. For this reason the relationship between emo-
tional energy and moral force is outlined below.

7.6 Emotional Energy and Moral Force

Durkheim (1912/1915) described the feeling of moral force as the emotion of
respect. Moral force is the force driving peoples’ actions as social beings. In a local-
ized interaction, it is the force producing specific social practices between group
members in response to each other. Like physical force people, including research-
ers, cannot see moral force. What researchers can see are the reflexive social inter-
actions they may attribute to moral force. For example, consider a situation where
students have a worksheet guiding them to observe an object. The situation below
relates to the context of the earlier beaker example. As shown this example starts
with a student with the pseudonym of Simon reading from the worksheet “what do
you observe about movements in the contents of the beaker” at turn 1 below:
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Transcript 7.2 Moral force and observation

1 | Simon | what do you observe about movements in the contents of the beaker ((reading
from the worksheet))

2 | Shady |well we can’t see much at the moment ((looking down into the beaker))

3 | Max wel:1: if we wait its gonna ((going to)) heat up: bubble

4 | Shady |and their gunna ((going to)) go to the side eh ((places hand over top of beaker and
raises hand))

5 | Max what do you reckons gonna ((going to)) happen to the balls when it starts boiling

6 | Simon |awh no you have to observe what it is

7 | Sam its just sitting in the water

From a Durkheimian perspective, moral force is evident in the way Simon treats
the worksheet instruction. In turn 1, Simon establishes respect for the worksheet by
reading it and establishing the need for observation. The response to Simon’s utter-
ances from Shady at turn 2 is to look at the beaker and state that they “can’t see
much at the moment.” This is followed by a series of speculations and predictions
from Max (turns 3 and 5) and Shady (turn 4).

Moral force becomes evident at turn 6 when Simon utters “awh no you have to
observe what it is.” Simon’s utterance at turn 6 follows his treatment of the work-
sheet instruction where he established the need for observation (turn 1). In turn 1, I
determined in my study that Simon had treated the worksheet and its idea of obser-
vation with respect. In the situation where Shady and Max began to speculate
instead of observing, Simon’s sense of respect for the worksheet instruction may be
said to have given rise to his response at turn 6. The Durkheimian (1912/1915)
interpretation here is that turn 6 was made possible by a moral force energized by
Simon’s sense or feeling of respect. The emotion of respect was experienced through
a moral force made visible by gestures and hearable by words. In my data, respect
was also evident in the episode of interaction following turn 7 where Shady and
Max resisted further speculation and practiced observation. This became a further
example of moral force as they shared and enacted respect for the worksheet
instructions.

Through this type of localized social practice, moral force has its origins in soci-
ety. As a person accumulates experiences, moral force becomes internalized, and
this internalized moral force shapes ideas about the self to define an individualized
sense of self as a social being. Over time the moral forces acting on the sense of self
become the accumulated experiences composing the mind. It is through this action
of moral force and lived social experiences that Durkheim (1912/1915) explains the
development of individual psychology. That is, moral force shapes the internal
structure of the mind from its external experiences of society (Durkheim 1912/1915).

The internal-external dimensions of moral force arise by virtue of its social char-
acter. It originates through social practices, but it acts on and through individuals.
As observed by Durkheim “society can exist only in individual minds and through
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them, it must penetrate and become organized inside us” (Durkheim 1912/1915
p- 157). In this way society becomes an essential part of peoples’ sense of being. It
is the basis of their sense of dualism as it raises people from being simple biological
creatures and makes them part of something bigger than their biological being.

In my study, emotion was viewed as a collective, lived experience of emotional
energy. The dimensions of emotional energy were taken as the holistic pulse of
internalized feelings, coordinated embodied actions and sounds, and shared under-
standings or ideas. As a collective phenomenon, the emotional experience operates
through the sense of social being generating feelings of respect. This emotional
experience of respect is the source of energy for the moral forces guiding actions
and becoming evident in social situations. These situations are visible and hearable
through the embodied actions and ideas evident within social practices of the sci-
ence classroom. In the following section, the notion of social practices is explained
in terms of ethnomethods.

7.7 Social Practices as Ethnomethods

Social practices were defined earlier as the embodied motions and sounds of people
when interacting with each other. In my study of the emotional dimension of ana-
logical reasoning, I used a particular approach to social interaction by treating social
practices as ethnomethods. Ethnomethods are observable as the taken-for-granted,
everyday activities of social interaction, indigenous to particular localized social
situations (Garfinkel 1967). By adopting these everyday activities as a resource for
understanding the essence of social phenomena, ethnomethodology uses a bottom-
up approach to accomplish an understanding of the lived order of everyday social
practices (Pollner and Emerson 2002). The ethnomethodological approach to social
interaction incorporates an epistemology that aims to know the essence of social
phenomena (Garfinkel 1967). In this approach ethnomethods are treated as a
resource for understanding how society’s members accomplish their shared reality.

To illustrate ethnomethods and ethnomethodology, I refer back to Transcript 7.1
where Max, Simon, and I established a shared understanding about a concept as
circulation. The initial ethnomethods in that situation were the sounds and gestures
of Max, entraining Simon and I toward Max. In turn 1 of that episode of interaction,
Max’s ethnomethods accomplished the entrainment of our groups focused upon
Max. His ethnomethods established or directed emotional energy, and in doing so,
they situated Simon and I as observers of Max’s performance. In turn 1, this reori-
entation of Simon and I upon Max was an accomplishment of Max’s ethnomethods.
Importantly Max would not have been aware of his ethnomethods or what they were
accomplishing. If I had interviewed Max about these ethnomethods, he would not
have understood my question. This is because ethnomethods are generally taken for
granted.

To explain this further, if Simon and I had observed Max’s sounds and motions
from an outsiders’ position, we may have seen an incoherent, linguistically challenged
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person, making ridiculous bodily actions. But instead, we accepted Max’s ethnometh-
ods as completely normal, and in doing so, we accounted for them by describing them
as circulation. In essence we used Max’s ethnomethods to make sense of the situation.
We did this by putting his incoherent performance into the context of our previous
interactions to create an account of Max that would make sense to all of us in that
shared experience.

From a researcher’s perspective, ethnomethodology uses Max’s, taken-for-
granted, ethnomethods to understand how the concept of circulation was co-
constructed. By studying Max’s ethnomethods, I arrived at a detailed study of the
practices that produced the account of circulation as a form of knowledge about the
beaker objects and Max. In this way, the ethnomethods are the taken-for-granted
methods of the people, and they are also a resource for the researcher to understand
how the topic of circulation was co-constructed by Max, Simon, and I.

7.8 Ethnomethodology and Undramatic Emotional Energy

The enactment of analogical reasoning with ethnomethods also gave rise to the
coordinated, enacted movements of emotional energy. In the development of his
concept of emotional energy, Randall Collins (2004) emphasized the empirical
dimensions he considered to be observable and measureable. These included the
coordinated actions of bodies evident through the alignment of posture, movement,
eyes, voice, and facial expression. These methods have been utilized in previous
studies of science classrooms (Milne and Otieno 2007). Collins (2004) also sug-
gested self-report, and emotion diaries are an example of its application in emotion
research (Bellocchi 2015).

In addition to these aspects identified as measurable, Collins (2004) discussed
the nature of emotional energy from an ethnomethodological perspective. In con-
trast to the many examples Collins (2004) used to illustrate emotional energy, he
emphasized how highly visible outbursts of collective emotion were not an essential
feature of emotional energy. In fact, his conceptualization of emotional energy was
an enduring emotion becoming visible in subtle or nuanced ways. Collins (2004)
anticipated emotional energy being produced in covert, taken-for-granted ways
such as the “undramatic... long-lasting... tones or moods that permeate social life”
within our mundane reality (Collins 2004, p.106). For this reason, I have gone
beyond the simple measures of overt instances of emotional energy and used the
analytical techniques of ethnomethodology to identify and understand undramatic
emotional energy. These are experiences of emotional energy giving us a sense that
“nothing out of the ordinary is happening here” (Collins 2004, p.106).

One example of undramatic emotional energy drawn from my data was the prac-
tice of collective writing. The enactment of collective writing was a self-organizing
practice, achieved through unspoken group consensus. In terms of emotional energy,
the undramatic emotion of this mundane situation becomes visible through a sense
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of common purpose displayed through coordinated actions. These actions were the
visible accomplishment of solidarity around a shared idea of collective writing
about objects of inquiry. From a Durkheimian (1912/1915) perspective, I describe
this solidarity as being sourced from a moral force driving coordinated actions
toward a common purpose. While the sense or feeling of solidarity cannot be
directly or empirically observed, it was visible through unspoken coordinated
actions of the group. As these actions required no conversation to accomplish their
coordination, the situation was interpreted in terms of a shared feeling of common
purpose. This shared feeling was sufficient to apply moral force from within to
produce practices of collective writing. Not only did this sense of solidarity make
collective writing possible, but it established a social order in terms of roles such as
who would scribe, who would speak, and who would observe in silence. In an eth-
nomethodological sense, this is the type of emotional energy Collins (2004) referred
to as undramatic emotional energy.

To illustrate undramatic emotional energy, an example is used where students
established embodied alignment and conceptual entrainment through the practice of
collective writing. The group involved four students from the earlier beaker exam-
ple, identified as Max, Shady, Simon, and Sam. Working together in a science
inquiry lesson, they co-constructed a practice of collective writing. The vague idea
of the group writing in a collective way was established early in the lesson when one
of the students, Sam, stated “I’ll get a pen.” This was despite all group members
having their own worksheets. He was then seen on video leaving the workbench and
returning with a pen. Sam’s adoption of this role was unchallenged and becomes
observable through a single innocuous conversational turn. At the moment of Sam’s
statement, Simon had been reading the worksheet aloud to the group while Shady
and Max were making tentative speculations about the inquiry. Sam’s statement was
quietly stated, and his action to get the pen was unchallenged. Some minutes after
this action by Sam, Max began to dictate words and Sam began to write. Between a
moment where Sam acquired a pen and the moment where Max began to dictate
words, there had been no discussion about writing. The practice of collective writ-
ing was simply enacted by Sam and Max and tacitly accepted through the silence of
Shady and Simon. The embodied actions of a speaker and a scribe become visible
as and through the alignment of collective actions around the vague idea that the
group would write something as a collective.

As the group stood around a workbench and observed their phenomenon of
inquiry, Max began to speak in a style of speech, measured as being slower than his
usual rate. This is shown in syllables per second (SPS) at the end of each turn,
below. In addition the words he used were uttered in a selective, tentative tone. At
the same time, Sam was making note of Max’s utterances. This change in Max’s
style of speech was identified in my study as language practices contributing to the
co-construction of objectivity, to be considered in more detail later. On this occa-
sion, Max’s language practices appeared as shown below:
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Transcript 7.3 Language practices and self-prohibition

1 Max | so: uhm: we could note the ba::1ls when their close together they stick together,
when you get close to the edge its stuck to the edge(.) ((3.1SPS)) ((Max glances at
Sam))

2 Max | say something like that, I don’t know how you would word that(.) that's saying it
like a ret*rd but ((4.1SPS)) ((Sam is writing as Max speaks))

These data show the speech rate in turn 1 at 3.1SPS and in turn 2 at 4.1SPS. In
the first, slower utterances, Max is speaking on behalf of the group as part of their
collective writing. These practices are objectifying the shared observations of the
phenomenon. In the second, faster utterances, Max’s speech rate increases as he
speaks in his normal, nonscientific style. The glances to Sam direct Max’s speech as
something for inclusion in the collective notes. Sam responds by writing. In this
situation, the vague idea of collective writing and the enactment of the idea are
coordinated as an experience of undramatic emotional energy.

A further example of undramatic emotional energy was evident in an episode of
interaction between me and a year 9 student with the pseudonym of Chris. Leading
into this situation, Chris and I were sitting side by side. [ was drawing a diagram of
a carbon-14 nucleus on paper, and Chris sat with his right elbow on the desk, his
hand supporting his chin, and his eyes entrained on the emergent diagram. I ask
Chris “how many neutrons have we got” as shown at turn 1:

Transcript 7.4 How many neutrons?

1 |MrD |how many neutrons have we got

2 | Chris | fourteen ((sitting with his right elbow on the desk, and his hand supporting his
chin, eyes entrained on the diagram))

3 MrD |well(.) we've got a MASS of 14(.) so if its fourteen minus six
Chris | eight ((Chris maintained his bodily alignment))

5 |MrD |eight(.) we’ve got one two three four five six seven EIGHT neutrons okay ((I draw
8 N’s in circles near the protons))

6 | Chris | yeah ((Chris maintained his bodily alignment))

Chris’ response to my question was the utterance “fourteen” (turn 2). This answer
was incorrect, but instead of telling Chris he was incorrect, I paused after uttering
“well(.)” and then reframed the question, making it highly probable that Chris
would utter the correct answer (see turn 3 above). Chris’ response this time was the
utterance “eight” (turn 4). I then mimicked Chris with “eight(.)” and then paused
before counting and drawing each of the neutrons. Throughout these moments Chris
maintained his gaze and his bodily alignment through to his final utterance of “yeah”
as a form of agreement (Lambertz 2011).

The undramatic emotional energy in this situation is evident in the way that
Chris and I maintained a shared gaze on the emerging diagram as evident by Chris’
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maintenance of his bodily alignment toward my gestures and the diagram. We were
both entrained physically and conceptually on the carbon-14 nucleus being made
visible on the paper. Most interesting about this situation was that Chris’ did not
lose emotional energy as he becomes aware of his incorrect answer (turn 2). The
ethnomethod of my response may have contributed to the maintenance of emo-
tional energy as I did not explicitly tell Chris his answer was wrong. By pausing
and reframing the question, my ethnomethods situated Chris to remain focused on
a new answer. My ethnomethods avoided social disjuncture and this retained the
emotional energy as evident by Chris’ continued focus. Chris remained almost
motionless through the entire episode. He was certainly undramatic in these
moments, yet he maintained a high level of shared focus with me, evident of undra-
matic emotional energy.

Undramatic emotional energy has not been reported in science classrooms.
Catherine Milne and Tracey Otieno (2007) and Stacey Olitsky (2007) studied emo-
tional energy in science classrooms but not in this undramatic form. Olitsky (2007)
suggested researchers should anticipate undramatic emotional energy in science
classrooms. This expectation is grounded on the common notion of science as an
unemotional endeavor, despite its practice as a human endeavor. This anomaly has
been noted throughout history (cf. Dewey 1895).

In my study I took this notion of undramatic emotional energy and explored it
further in the context of Durkheim’s (1912/1915) notion of respect. As noted in the
earlier discussion, respect was observed by Durkheim as a fundamental emotional
experience visible as enacted embodied practices attributed to moral force. In the
following sections, I explain the relevance of respect in my study, but first, I illus-
trate how respect may be observed in different micro-social contexts.

7.9 Respect

Respect becomes visible across all areas of society in different ways. As an example
of the importance of respect within contemporary Western culture, I cite two dis-
tinctively different examples. In the first example, respect is associated with the
enactment of a sense of community within deprived inner-city communities in the
United States (Patterson et al. 2011). In this sense respect gives rise to practices of
acceptance of difference within groups and determines who is in the community and
who is not.

In a totally different context, respect was applied to ideas as well as people. For
example, in the context of medical practice in the United States, Larry Gruppen
(2013) suggests knowing or not knowing concepts is not purely an intellectual state.
Rather it is a powerfully emotional experience affecting judgment and professional
practice. In this context respect is associated with an emotional experience around
the inclusion or exclusion of concepts within medical practice. It is considered good
medical practice to respect concepts from different disciplines. Yet this respect is
not uncritical, as concepts must meet particular criteria to be included as relevant to
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particular situations of medical practice (Gruppen 2013). The inclusion or exclusion
of concepts therefore becomes an accomplishment of the collective enactment of
criteria as social practices, driven by a sense of respect.

These diverse examples of respect in different contexts illustrate the importance
of respect across society. In the first example, respect was important for establishing
community solidarity between people. In the second example, respect was impor-
tant for establishing shared ideas across disciplinary boundaries. In my study of the
science classroom, I illustrate the inseparability of particular enacted practices and
emotional energy as respect. In school science I found respect as an important
means for including and excluding ideas, forming a sense of kinship between group
members, and in relation to shared ideas.

To illustrate this I outline a further interaction between Max, Simon, Shady, Sam,
and I as the teacher. Prior to this occasion, the students had experienced a momen-
tary loss of emotional energy about the objects of their inquiry. This was evident by
their casual conversation with an adjacent group of students. As I arrived to join the
group, I positioned myself at eye level to the objects on the workbench and asked
“so what can you see here.” The group responded by immediately realigning them-
selves with the physical objects on the workbench. Sam and Simon were opposite
each other, and they both moved their heads lower, in unison, so that they could
closely observe the objects. At the same time, Max turned toward the objects and
started to speak on behalf of the group to explain their collective observations of the
objects.

With this example I illustrate an accomplishment of both physical alignment and
conceptual entrainment in the context of a shared experience of respect. As I arrived,
these coordinated actions and the conceptual focus simply happened. Although I
asked about the objects and looked at them, I did not request any particular actions
from the group. The group could have responded to me by continuing their nonsci-
entific conversation with the adjacent group. But they did not.

Based on the Durkheimian notion of respect discussed earlier, the actions of the
group in my presence may be interpreted as a response to feelings of respect for me
as the science teacher. This sense of respect maintained solidarity with me as the
science teacher, and as such it reestablished solidarity within the group as they ral-
lied around the objects. An interesting feature of this situation was the way respect
for me as a science teacher was enacted in relation to the objects on the workbench.
The emotional energy of respect for the teacher was transferred to the objects, uni-
fying the group around the objects.

This simple example shows how the emotional energy of respect shapes the prac-
tices of a situation incorporating objects within the social order of a group. In this
example the objects for which the group established respect were objects being used
in the context of analogical reasoning. As such, this example illustrates the way in
which respect operated upon enacted practices of analogical reasoning, to establish
concepts as part of the social order of the group. But in this context, respect was
observed as more than the shared inclusion of concepts into the group. As the fol-
lowing section shows, respect affected the status of people and concepts that con-
tributed to how those objects became known.
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7.10 Objectivity as Respect for Objects

The co-constructed status of objects and people is evident in my data through the
enactment of objectivity as a way of establishing hierarchy within the group. This
enactment of objectivity is evident through practices of self-prohibition involving
language, physical distancing, and self-deprecation. Inseparable from these prac-
tices is evidence of emotional energy or respect toward the beaker objects. In this
context where practices of objectivity and respect are inseparable, I have referred to
objectivity as respect for objects. Evidence supporting this view of objectivity as an
emotional sense of respect is visible through the practices of Max, Sam, Shady, and
Simon. In this section I outline three of the more prominent practices.

The first of these were practices of language prohibition. Language prohibition
established a sense of objectivity by treating the objects scientifically. Durkheim
(1912/1915) considered language prohibition within religious practices as a way of
making objects knowable as sacred objects. In my study language prohibition is
evident in the way Max changed his language about the objects as the inquiry pro-
ceeded. In the initial episodes, Max referred to the objects using profane, everyday
language. The objects consisted of a hot plate, water, some foam beads (balls), and
some tea leaves. Early in the lesson, Max responded initially with “are we cooking
tea” and by making comments about how he liked drinking his tea. In this way, Max
was treating the objects in their familiar everyday sense. Later in the inquiry, as Max
enacted the role of speaker for the group, Max’s language about the objects was
spoken in a more deliberate and tentative tone. As an example, in addition to the
extract shown earlier, Max made the following statements about the objects as dicta-
tion to Sam (the scribe):

Transcript 7.5 Language practices and introduced concepts

1 | Max |so by putting the tea bag into the beaker the water has been tinted ah: goldish
tea-ish colour and you can see and it shows the convestion and the um the um
movements of the water:: currents:currents as the currents of the water as it goes
around

This statement by Max occurred quite late in the inquiry. Through this language
Max now speaks of the tea in terms of an observation about concepts such as con-
vection, movements, and currents. At this moment he is describing the tea as an
object he has come to know through observation and social interaction. The obser-
vation was conducted via a further prohibition in the form of a physical spatial
prohibition the group imposed upon themselves.

Like language prohibitions, Durkheim established that spatial prohibition was an
important practice in religion that contributed to the sacred status of objects. In my
study spatial prohibition was initially established through Simon’s appeal for others
to observe the objects from a distance. In support of Simon, Max also appealed for
others to establish physical prohibition on two occasions. On one of these occa-
sions, Max stated “just leave it(.) Shady leave (.) its what they want to do.” In this
statement, Max not only made an appeal to Shady for physical self-prohibition, he
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also established a sense of volition about the objects. Max’s statement treated the
objects with some form of status other than being simply water and tea leaves. This
suggested they had some right or capacity to act on their own.

In this example, the group established practices prohibiting certain types of lan-
guage in relation to the objects. This creates a sense of distance in an analytical
sense as the language establishes conceptual knowledge of the objects beyond the
previously existing everyday knowledge of those objects. This analytical space is
concurrently reinforced by the physical space, established and maintained between
the objects and the profane everyday bodies of group members. In Durkheim’s
social ontology, the human body is considered a profane everyday object. This view
of the body is reinforced in my science classroom as group members attempt to
observe objects from a distance, separate from their own bodies.

As this example illustrates, respect for the objects establishes practices of obser-
vation, physical, and analytical distancing. In addition this respect for the objects
was more evident when Max suggested the objects be left alone as “it’s what they
want to do.” Together these practices treated objects with a particular form of respect
enabling them to become known scientifically as objects of inquiry. The experience
of this particular form of respect for objects involves the enactment of a spatial
arrangement, both physically and analytically. In this way respect for objects not
only involves inclusion of objects into the group, but it also enables these objects to
be transformed from everyday objects into sacred, scientific objects.

As an undramatic emotional energy, respect for the object is evident through
these practices making visible objectivity in science. Physical space was created by
physical prohibition and analytical space was created by language prohibition. In
my study I establish a position suggesting emotional space was created by displace-
ment of dramatic emotional energy, which was replaced with respect for objects in
the form of objectivity. This was observable in my data as practices of prohibition
were driven by a subdued, coordinated, focus on the scientific objects. My reference
here to objectivity is therefore from two perspectives. One perspective views objec-
tivity as a collection of practices evident through the ethnomethods and contributing
to new ideas about the objects. The other perspective views objectivity as the experi-
ence of emotional energy of those practices I have called respect for the objects. In
the context of science, by imposing practices of objectivity on the self, people expe-
rience a displacement of dramatic emotion with a replacement of undramatic emo-
tional energy, in the form of respect for the object. It is this undramatic emotional
energy I interpreted as the collective emotion of objectivity.

Finally, objectivity operates by establishing social status between people and
objects, observable as a hierarchical spatialization of the social order. This is evi-
dent at a basic level when the group decides which objects will be the focus of the
emotional experience and which objects will not. In the earlier example where I
arrived in the group, the students immediately discarded profane concepts and
immediately returned to concepts that were the focus of their emotion of objectivity.
In this way objectivity establishes communities of in-groups and out-groups. Within
the in-group, the emotion of objectivity drives objects to the highest level of the
shared analytical space. This was evident in Max’s utterances in Transcript 7.3,
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above. This example included a self-deprecating utterance of “say something like
that, I don’t know how you would word that(.) that’s saying it like a ret*rd but.”
Through this utterance Max positions his social being as a lower status to the
objects. This utterance suggests Max feels his words are too profane, or unworthy
of describing the objects, thus situating himself within the hierarchy at a lower sta-
tus in relation to the objects.

This issue of status was also evident in Max’s second statement where he appor-
tioned volition to the objects. In that statement self-prohibition of physical distance
was justified by the rights of the object to move freely. Those rights were co-
constructed by group members prohibiting their own spatial freedom. By prohibit-
ing their own freedom so the objects could exercise freedom, group members were
enacting a hierarchy, situating the objects as higher than themselves. Together these
practices are indicative of a hierarchical distribution of objects and people within
the group, observable as practices of objectivity and as respect for the objects.

7.11 Summary and Implications

In this chapter I illustrated the application of methodological tools to the analysis of
data drawn from the lived experiences of science classrooms. I explained how some-
thing more may be known about an established topic such as analogical reasoning.
To better understand this topic, I accessed the indigenous ethnomethods of student
groups and used these as analytical resources.

This study has important implications for science education in terms of method-
ology, contributing to pedagogical theory and enacted pedagogical practices.
Ethnomethodology has enabled me to capture living (in vivo) data about practices
and emotional energy of the classroom, as experienced in everyday, taken-for-
granted situations. This research approach is important as it adopts different onto-
logical presumptions about being human. These different presumptions make
possible different theoretical perspectives. The different perspectives 1 have
described enable us as science education researchers to better explain student learn-
ing and pedagogical practices using ecologically valid empirical data. I suggest the
social ontology and ethnomethodology described in this chapter may benefit other
areas of science education research.

A significant benefit of ethnomethodology is the researcher’s focus on how our
shared sense of reality is co-constructed while leaving intact the sense of reality. For
example, it is possible to think of analogical reasoning in terms of inter-domain
structural relations while also appreciating the localized social practices and emo-
tional experiences co-constructing the lived analogical situation. In this way ethno-
methodology leaves the dominant theory intact while improving our understanding
of how it is enacted in the localized situations where the society of the science
classroom is continually reenacted and reproduced.
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The power of ethnomethodological studies is the capacity to generate pedagogi-
cal findings (Garfinkel 1996). For science education researchers, these pedagogical
findings may be translated to pedagogical theory. Out of this study, I have achieved
improved understanding of student learning and teaching practices when using
analogy in the science classroom. These improved understandings may impact ped-
agogical theory by connecting practical reasoning through embodied action, con-
versation, and emotional energy with the co-construction of shared conceptual
understanding. This study has contributed to the definition of operational constructs
such as conceptual entrainment, undramatic emotional energy, and respect. These
constructs provide opportunities for future research and theoretical development.

Finally, the possibility for these operational constructs in my study to be observed
in everyday science classrooms makes my pedagogical findings accessible to teach-
ers. By understanding analogical reasoning from the perspective of observable
social practices and shared emotional experiences, my pedagogical findings may be
transferable to science teaching practices. The findings of this study should enable
teachers to better understand how pedagogies involving social interaction and emo-
tional experiences offer successful approaches to engaging students in learning
science.
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Chapter 8
Our Neighborhood: A Place for Heightening
Emotional Energy in Science Education

Kristin Cook and Gayle Buck

In this chapter, we present examples in which place-based pedagogy affected stu-
dents’ and their teachers’ emotional energy in the science classroom. We incorpo-
rate findings from the teachers’ efforts to implement place-based curricula. Findings
from our work with these schools have indicated that allowing students to draw
upon local referents to science adds an element to instruction on which teachers can
build investigations alongside their students—offering participants opportunities to
collectively and individually examine issues that affect their lives and giving them a
holistic awareness and appreciation of how science connects to their community.
Students’ and teachers’ emotional energy toward science learning also heightened
feelings of connectedness with others and desire to do science. Moreover, we
explore barriers to realizing the potential of place-based pedagogy in terms of fos-
tering students’ engagement with the community. With this chapter, we hope to
provide science teacher educators who are interested in enhancing emotional
engagement through place-based instruction with practical applications and theo-
retical underpinnings that could enhance their teaching and research.

8.1 Engagement in Terms of Emotional Energy

Research has linked student emotional engagement to the presence of affective indi-
cators such as interest, identification with the classroom-based learning and com-
munity, attitudes, and motivation (Fredricks et al. 2004). Such markers can be more
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elusive to determine than student achievement scores (as in research on cognitive
engagement) or time on task (as in research in behavioral engagement), so for this
reason research on emotional engagement has suffered from a lack of methodologi-
cal clarity. Additionally, it is problematic to attempt to isolate emotional engage-
ment from the other domains of engagement; for example, Connell et al. (1994)
found a combined scale of emotional and behavioral engagement predicted school
performance in African-American youth, yet no determination was made as to the
extent to what specific factors linked to engagement played a determinative role in
learning or achievement. The associative aspects of emotional engagement with
other constructs as well as the methodological imprecision make difficult an exami-
nation of it as a predictive or causal link to student learning and achievement.

However, a few studies of the connection between the affective domain and
achievement have highlighted the significance of emotional engagement in enhanc-
ing learning for students. For example, Handelsman et al. (2005) found emotional
engagement to be predictive of intrinsic outcomes associated with learning (e.g.,
valuing learning in its own right), while Ainley and Ainley (2011) found students’
enjoyment of science positively predicted an interest in learning more about science
topics. Although enjoyment does not equate to emotional engagement, there pre-
sumably is overlap between these constructs. Extending from a multitude of research
that has pointed to positive emotional engagement associated specifically with
strong teacher-student relationships, Sagayadevan and Jeyaraj (2012) found that
undergraduate students who perceived a positive instructor-student relationship not
only reported higher levels of emotional engagement but also showcased improved
learning in the course.

The studies above have looked at emotional engagement mainly through the use
of individuals’ self-reported interview and survey data. Noting the limitations in
these data, Olitsky and Milne (2012) presented empirical work that sought to
explore the central aspects of the curriculum that led to students’ emotional engage-
ment as well as the collective engagement of the class—two dimensions of emo-
tional engagement that had been otherwise hidden from survey data. Olitsky and
Milne showcased work that argued individuals are a product of their social environ-
ment, and they assert the need to include the collective aspects of the classroom in
their view of emotional engagement. In doing so, they recommended longer-term
studies (rather than a pre- or post-snapshot of emotional engagement) that include
classroom observations and interviews over time to look for patterns of collective
engagement potentially influencing individual engagement.

Drawing from a sociological perspective on emotion, Bellocchi et al. (2014)
described the emotional climate as determined by the collective conditions of emo-
tional arousal. By combining interaction ritual theory (Collins 2004) and the sociol-
ogy of emotions (Turner 2007), these researchers characterize the aspect of solidarity
or group belonging as a condition for positive emotional climate in the classroom.
By analyzing cogenerative dialogue, emotional climate ratings made by students,
and video recordings of class interactions and accompanying facial expressions of
secondary preservice teachers, researchers illuminated the complex relationship
between positive emotional climate and high-quality learning experiences. More
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specifically, participants experienced emotional change and fluctuations throughout
learning experiences considered high-quality learning experiences (i.e., science
demonstrations, role-plays, group discussion). Bellocchi and Ritchie’s (2015) work
with eight-grade students also shows the changing emotions and emotional climate
linked to classroom learning experiences. Learning experiences that were challeng-
ing led to negative and positive valences of emotions as precursors to feelings of
pride and triumph emotions. In these and related works, researchers describe the
emotional climate of the classroom as a collective emotional arousal, group identity
formation, and a reduced sense of self.

Stemming from Collins’ (2004) notion of emotional energy (EE), Olitsky and
Milne also posit that EE is the “basis of why people engage in particular activities,
join particular groups, or develop particular identities” (p. 14). The group solidarity
that occurs as students engage emotionally in the classroom is characterized by:

a build-up of mutual focus, the development of a common mood, an “entrainment,” or
coordination, of body movements and speech, shared experience between participants on
both an emotional and cognitive level, and boundaries to outsiders. (p. 15)

We see that this focus on the collective, or group EE, as indicative of emotional
engagement is resonant with Lave and Wenger’s (1991) notion of communities of
practice in that individuals express their movement into a community of practice
(i.e., science learning environment) by showcasing enhanced EE (i.e., membership
and shared experience). Beyond that, Olitsky and Milne point to the need for EE as
a basis for cognitive and behavioral engagement—suggesting that other types of
engagement build upon initial emotional energy. As Olitsky (2013) posits, “...peo-
ple need to develop a sense of group membership and identification with the group
in order to desire the acquisition of the relevant knowledge for participation”
(p. 563).

Also emphasizing the importance of collective engagement, Seiler and Elmesky
(2007) found that interest in science among urban African-American students
increased due to emotions generated collectively from science activities that facili-
tated students enacting their cultural dispositions. Seiler and Elmesky show strong
positive correlations between African-American students’ science learning and
classroom contexts that are communally oriented (as opposed to individualistic or
competitive) to show that efforts made to engage the whole class in relevant science
learning increased positive feelings and motivation to participate in science. Seiler
and Elmesky argue that traditional science classrooms, with an emphasis on teacher-
led questioning of individual students, inhibit students’ engagement by devaluing
communal dispositions in favor of individualistic success:

Thus, in school science interactions most often truncate the expression of a core African
American cultural dimension, namely communalism, and contribute to the perpetuation of
the status quo in which most African American students remain unsuccessful in science
classes and marginalized in society. (p. 397)

In their study, Seiler and Elmesky assert students’ cultural capital is not always
valued in traditional science classrooms; so students can perceive strong boundaries
between their own knowledge, values, and dispositions and the cultural enactment
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of school science. Consistent with Olitsky and Milne’s work with emotional energy,
Seiler and Elmesky emphasize the importance of collective engagement by honor-
ing students’ social and cultural capital as primary in establishing the foundation for
behavioral and cognitive engagement.

Our theoretical stance also aligns with Sewell’s (1999) notion that one’s cultural
history as well as lived experiences leads to one’s embodying of certain communal
dispositions that affect learning and engagement. Although certainly not unique to
one particular group, engagement in science is particularly enhanced for African-
American students when it is communally oriented, that is, when the learning is
centered on social relations and an awareness of shared responsibility. In our own
work with urban African-American elementary students (Buck et al. 2014), we have
found that the most influential aspects in our efforts to increase positive emotions
toward science included (1) the establishment of collaborative activities, (2) a sup-
portive lab teacher, and (3) inquiry-based experiences focused on local problems.
All of these elements honored the communal and collective dispositions toward
learning. In this way, we acknowledge that relational facets of learning experiences
along with relevant curricula can foster opportunities for generating positive emo-
tional energy in the science classroom.

8.2 Place-Based Pedagogy as a Context for Engagement

Research in science education has emphasized the importance of connecting stu-
dents and teachers to place and has shown that cognitive and affective domains of
science learning are supported through place-based pedagogy (Sobel 2005). In this
context, place is more than an address or a plot of land; it involves the history, emo-
tions, stories, culture, aesthetics, and social problems of the place (Sobel 2005).
Important to our work, research has also indicated that students in high-poverty,
urban contexts have been shown to benefit both academically and affectively in
these domains from curriculum that engages place (Chinn 2007). Professional
development efforts focused on place have also found that learning science in a
local context provides teachers with both the rationale and agency to restructure
their curricula toward field-based science learning, and such experiences enhance
participation of underrepresented minorities by connecting the targeted science
knowledge with issues relevant to their own lives (Nespor 2008).

There are many different approaches to place-based pedagogy; the purpose
implicit in most of them is to engage students in meaningful science experiences
that directly improve their quality of life (Gruenewald 2003). How a specific
approach is structured differs greatly. Common principles include (a) taking advan-
tage of local possibilities for curriculum development, (b) students as knowledge
producers, (c) learning from community members as well as teachers, and (d) fos-
tering a regard and appreciation for home community (Smith and Sobel 2010).
Originally, the movement for place-based pedagogy emphasized a place-as-land
approach with the focus on taking care of the local land (Karrow and Fazio 2010).
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As time went on, however, place-based pedagogy evolved into a type of critical
instruction with an emphasis on the underlying social, cultural, economic, and polit-
ical issues that affect place. The inclusion of human culture brought with it discus-
sions of conflicts inherent in dominant American culture (Gruenewald 2003). As a
result, complications have surfaced as it quickly became more socially and politi-
cally charged (Karrow and Fazio 2010). In addition, the pedagogical approach nec-
essary for this emerging understanding of place was different from anything teachers
had experienced in their preparation programs. Place-based advocates seek an intra-
and integrated curriculum, project-based learning, collaborative teaching and learn-
ing, and the extensive use of community resources (Sobel 2005). The new curriculum
is necessarily interdisciplinary, even including many subjects not traditionally a part
of a school’s curriculum. All of these aspects of instruction differ from the common
approach to science teaching and learning.

Science education research on place-based pedagogy has had, for the most part,
conceptual change theoretical underpinnings. There is, however, a growing body of
educational research that suggests science studied in one’s neighborhood becomes
a valuable venue for fostering not only students’ conceptual understanding but also
their connection to their place. An emerging research base is demonstrating that
place-based pedagogy fosters stronger ties to the community, enhances students’
appreciation for the natural world, and creates a heightened commitment to serve as
contributing citizens (Gruenewald and Smith 2008). It is within this latter affective
domain that we explore place in terms of emotional energy (Collins 2004). Drawing
on this concept, which provides a theoretical foundation for why students choose to
engage individually and collectively in learning activities and positions emotional
engagement as a social as well as an individual construct, we explore the ways in
which science via place-based pedagogy provides opportunities for emotional
engagement with the local neighborhood for both students and their teachers.
Throughout our narrative, we provide a review of our efforts in an urban school
district designed to improve students’ emotional engagement with science as well
as to enhance teachers’ capacity to deliver place-based instruction in an urban set-
ting. We story the impacts on the teachers, students’ connections to authentic sci-
ence, and common themes that underlie the overall approach to teacher education.

Our work builds on research showing that curriculum which highlights personal
relevance and honors students’ sociocultural capital leads to increases in emotional
connectivity to science (Seiler and Elmesky 2007). We concur with Seiler and
Elmesky when they posit, “The theoretical lens of social capital is useful in under-
standing how communal practices become both resources for student participation
in science activities and a means for accessing additional resources that afford sci-
ence learning” (p. 404). Thus, it is the emotional experience that makes cognitive
engagement possible. Here, our efforts aim to support teachers’ development of
curricula that emotionally engage students in science learning about local concerns.
The research question guiding this exploratory study investigated the ways in which
students and teachers emotionally engaged in the classroom during the implementa-
tion of place-based curricula.
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8.3 Investigating Emotional Energy Through Place-Based
Curricula

8.3.1 Context

Utilizing place-based pedagogy to situate our work with urban African-American
youth provided an opportunity to investigate emotional energy, which we agree is
foundational to cognitive and behavioral engagement in the science classroom. The
case studies we share here took place in a large urban school district in the Midwest.
The district was labeled as high needs by the state department of education, and
many of the schools were not meeting annual yearly progress. According to the US
Census Bureau School District Estimates for 2008, 7542 of the 20,290 youth in the
school district are from families of poverty. In 2010, 67 % of the student population
qualified for free/reduced priced meals. Students in this district also have an
increased risk of academic underachievement, particularly in science (average pass
rate for seventh-grade science was 23 %).

8.3.2 Participants

We explored emotional energy by focusing on a few classrooms with teachers com-
mitted to incorporating place-based pedagogy into their curricula. We asked for
volunteers from among the teachers who had previously taken part in professional
development workshops on designing place-based units to allow us to observe and
film the implementation of their place-based unit, interview them as they planned
and conducted the unit, collect students’ work, and interview their students during
and after instruction. Following IRB protocol of informed consent, our volunteers
were two elementary teachers (from the same school within the district) and two
middle school teachers (teaching science at two different schools within the dis-
trict). The parents of student participants as well as the students also provided
informed consent to be part of the research. Pseudonyms for all participants were
used. Table 8.1 describes the place-based units the teachers had developed.

8.3.3 Data Collection

Data sources for this study included (a) pre-, mid-, and post-teacher interviews on
the place-based unit implementation, (b) group interviews with student participants
during and after the place-based units, (c) audiotapes and videotapes of the class-
room place-based and professional development sessions, (d) written place-based
unit plans including classroom artifacts from classroom implementation, (e) and
field notes kept by the researchers during the study. The lesson plans, coupled with
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Table 8.1 Classroom context and teacher units
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Teacher Place as a
*Pseudonyms focus of
used Students inquiry Inquiry project
Mr. Hite, 10+ 26 sixth-grade general | City Because of a dramatically
years science increased cost of supplying
Male All multigenerational power, our city has announced
Caucasian African-Americans that it will be increasing the rates
of energy. Your task is to
generate a plan for the
implementation of the most
economical and easiest to put
into service alternative energy
plan that is available to the area
Mrs. Morgan, 24 eighth-grade Large lake Your family is planning a family
20+ years students reunion at the lake and wants to
Female All multigenerational know how the quality of the
African- African-Americans water will affect their swimming
American plans. Your task is to test the
water of the lake to determine its
quality and write a letter of
recommendations to your family
Mr. 26 first-grade students | Schoolyard Teachers at our school have
Franklin, 10+ received funding to “re-wild”
years (restore native plant and animal
species) our schoolyard. The
teachers need your help in
developing a plan for the area
Male Caucasian | All multigenerational —First grade will focus on soil
African-Americans types for different conditions in
the schoolyard (habitat for plants
and animals, playground areas,
etc.)
Mrs. Wills, 25+ | 24 third-grade students | Schoolyard Teachers at our school have
years received funding to “re-wild”
(restore native plant and animal
species) our schoolyard. The
teachers need your help in
developing a plan for the area
Female All multigenerational — Third grade will focus on the
African- African-Americans needs of plants and how to best
American grow different types of plants in

the schoolyard.

observations of teachers implementing them and debriefing sessions during which
teachers shared and reflected on what they had accomplished, allowed for identifi-
cation of what teachers experienced as key events or opportunities for emotional
engagement that were inspired by their teaching. The interviews of the students
helped uncover students’ emotional energy as they experienced place-based science
in the classroom. The videos of the class sessions throughout the unit helped us
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gauge students’ physical expression of their emotional investment in their learning
(i.e., maintaining eye contact, leaning in, volunteering answers, smiling, etc.).
Classroom documents served as secondary data sources. These included the place-
based units, instructional plans, formative and summative assessments, and stu-
dents’ written work.

8.3.4 Data Analysis

This was a case study informed by phenomenological theory. The phenomenologi-
cal orientation focused our efforts on revealing the participants’ firsthand experi-
ence of the phenomenon (Merriam 1998). We used a multiple case study design
based on criteria for case study research methods established by Yin (1994) to offer
arich understanding of the teachers’ and students’ experience. Data analysis was an
ongoing activity (Merriam 1998) and consisted of a thorough review of all sources
with notation of initial codes. A second reading of the data allowed for grouping and
combining of specific codes into broader categories, enabling us to identify themes
across cases. We used NVivo software for coding—reading and rereading the texts
and highlighting in the body of the texts the sentences and passages that related to
themes suggested by our research question—and made multiple analyses of the
written and audio/video data to search systematically for emerging themes and pat-
terns, as well as discrepant ideas. Any recurring themes that emerged were triangu-
lated within and across data sources, with careful attention to maintaining an audit
trail back to the original cases.

As a guide for coding to classify the ideas and events that the participants talked
referenced, we first read the transcripts of interviews and group interactions, marked
what seems of interest based on Wenger’s (1998) concepts of “shared foci,” “com-
mon mood,” and “group membership,” and developed low-inference codes directly
from the data. Low-inference codes involve low amounts of abstraction and refer to
information that is objective or accessible to multiple others (Carspecken 1996).
Based on the low-inference codes, we identified the segments of the transcripts that
seem most relevant to our research topic (emotional energy present in place-based
learning) and formulated high-inference codes that represented the data more
broadly by collapsing several low-inference codes into fewer high-inference codes.
We then reviewed the data a second time, mining data for instances that countered
or did not show evidence of emotional energy (positive or negative). High-inference
codes thus represented the collective meaning of several low-inference codes while
also including contextual factors such as social interaction patterns over time. This
enabled us to glean the factors that students and teachers referenced as affordances
or constraints to their emotional engagement with the place-based experience.
When referenced, secondary data sources (classroom artifacts and researcher jour-
nals) were used to triangulate data interpretation. The data analysis thus consisted
of an iterative and inductive process of analysis in order to formulate qualitative
accounts. This resulted in the formulation of few exemplar accounts that underscored
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the analytic angles of the study, namely, the ways in which features of the place-
based afforded or constrained the emotional energy in the classroom. Qualitative
data gathered through this research and reported here were analyzed using the con-
stant comparative methodology until researcher consensus was attained. During the
coding process, we also looked for patterns of similarities and differences within
and across the transcripts and noted which figures of speech the participants repeated
and which ones they contrasted with others.

To understand the emotional energy of the students and the teachers, we used
Collins (2004) ideas of interaction rituals (IRs) as a guide for coding ideas and
events that may have enhanced the group’s emotional energy. As a way to uncover
evidence for group solidarity and mutually focused attention, we looked for
moments within the curricula that seemed to engage the class as a whole. For exam-
ple, instances in the classroom videos of head nodding, humor, eye contact, body
orientation, overlapping speech, and the completion of each other’s sentences
pointed to, as Kenneth Tobin (2005) posited, synchrony that supported the emer-
gence of emotions and student engagement. We also looked both in the videos and
interviews for group attention linked to confidence, willingness to participate, mem-
bership in the group, and a shared experience. Collins’ analysis of emotional energy,
as referenced by Seiler and Elmesky (2007) below, helped guide us to look for
moments in which:

(1) two or more individuals are situated within the same physical space; (2) boundaries exist
separating those involved in the interaction from others; (3) individuals have a shared focus
upon an object or activity and become increasingly aware of each other’s focus of attention;
and (4) they share a common emotional experience or mood. (Seiler & Elmesky, p.401)

Through a careful analysis of the data, we noted instances that included and did
not include evidence of positive or negative emotional energy. This resulted in the
formulation of a few exemplar accounts from among our cases that underscored the
analytic angles of the study, namely, the ways in which place-based inquiry afforded
or constrained emotional energy in the classroom.

8.3.5 Validity

As a validity measure, agreement among data (convergence) as well as inconsisten-
cies and contradictions (divergence) was found as a way to uncover new issues and
interpretations. We observed each class and related activity over the course of the
semester, which constitutes prolonged engagement. Both field notes and the thick
record of each observation were transcribed using low-inference vocabulary to try
to eliminate potential biases regarding what occurred in the setting. In addition, we
also employed the use of negative case analysis, in which we noted instances that
contrasted the reconstructed themes once they had emerged and explore explana-
tions for the lack of fit.
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A caveat to this study, as well as most qualitative studies, is that it focused on
detailed interactions among a small number of participants. Thus, in qualitative
inquiry, generalizability is not a function of sampling. Because individual experi-
ence is the unit of analysis, researchers are interested in selecting cases that provide
a lot of detailed information about the topic of interest, rather than a representative
group that will aim to provide insight to multiple populations. Judgments about
transferability are based on information regarding the investigator, the setting, the
methodology, the participants, and the nature of the relationships between the par-
ticipant and the researchers.

8.4 Emotional Energy in Place-Based Curricula

The findings below draw from our multiple data sources from across our elementary
and middle school classroom contexts. The emotional energy generated by the
place-based curricula is presented first with an emphasis on the degree to which the
units inspired a shared foci (i.e., noticing of place, extending learning, caring about
details of classroom work), common mood (i.e., eagerly participating in activities,
expressing ideas, asking questions, desiring to contribute), and group membership
(i.e., sharing work, expressing communal interest/concern, sharing responsibility,
insider knowledge), within the classroom community. In the second section, the
potential impact of place-based curricula is explored in terms of inspiring and sus-
taining emotional energy.

8.5 Place-Based Curriculum Fostered Emotional Energy

In all of our cases, the place-based element of the curriculum enabled students to
connect with their local surroundings (i.e., classroom, schoolyard, and/or nearby
natural resource) to engage in a shared focus on science concepts and processes.
Students in each classroom became interested in the science of their own backyard,
showcasing not only their motivation to learn more but also their enthusiasm for
engaging in scientific skills and practices. For example, in Mr. Franklin’s first-grade
classroom, students observed nature in their schoolyard to develop an appreciation
of what existed there and how it interacted with the schoolyard environment as part
of the ecosystem. Students recorded their observations in their science notebooks,
detailing what they saw and describing what was unique about that place. For exam-
ple, one student showcased her ownership for what she observed in the schoolyard
but titling her reflection My Special Tree. In the drawing below, Angel describes the
area under the oak tree as shady—an important observation on which she could later
draw when asked to determine how to support best the plants and animals in that
particular area of the schoolyard (Fig. 8.1).
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My Special Tree

I like that people who cuts grass did not cut bushes off'and 1 love the tall
tree. There’s not much of trash around the maple tree and 1'd love to plant a
tree I like how the tree’s leaves look, smell, and fells the trash that was
things like cans bottles and I saw bugs around the tree and a few days later
we went to the since lab with my teacher we planted seeds my flower grew
only a little bit it almost looked like a flower.

Fig. 8.1 Angel’s drawing of an oak tree in the schoolyard and narrative describing its importance
to her

In her narrative (orally provided and aided in transcription by Mr. Franklin),
Angel notes the bugs around the tree and how the people who cut grass did not cut
bushes off as she notices how humans and nonhuman animals interact with the tree.
Her admiration for the tall tree (i.e., love) is further supported by her involvement in
growing her own seeds in the science lab. This authentic connection to what was
occurring in the science lab helped provide a context of care for her participation in
science practices.

In Fig. 8.2, Angel’s lab notes from her observations made in the schoolyard pro-
vided the foundation for her to develop a related experiment to test water flow
through different types of soil in the science lab. As evidenced by her desire to
conduct an experiment back in the lab (an idea she derived and connected to what
she had observed in the schoolyard), her emotional connection to her schoolyard
environment was connected directly to her development (and extension) of the
inquiry and her participation in the science lab with her teacher.

A common mood was also evident in the classrooms. In Mrs. Morgan’s eight-
grade class, students investigated water quality at a nearby swimming hole in a large
lake in their community. They excitedly discussed who might be potential polluters
of the lake, often talking over one another to express their ideas. They enthusiasti-
cally researched water quality reports online, even asking for passes to go to the
library to do more research on their projects during their study time; and they
eagerly participated in data collection out at the lake despite the frigid winter tem-
peratures (some students joyfully running into the cold lake water and getting their
pants wet to collect water samples). As well, their engagement in the place-based
units stimulated students to ask questions for future inquiries. For example, Breon
said, “I learned that the water is not good. I mean ‘cause if it’s [pollutants] in the
water that’s in the beach that we go to, is it in our tap water at home?” Also, Devon
asked if they could do follow-up tests on the air quality (in addition to their focus on
water quality), wondering if there might be a connection between the water and the
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Fig. 8.2 Angel’s observations of the schoolyard and lab notes

air pollution. This motivation to ask more questions and desire to engage in the
processes of science (i.e., data collection and analysis) was evident in classroom.

The collaborative element of the units, centering on group data collection and
analysis, encouraged students to share their findings with one another. In the picture
below, Mr. Franklin’s first graders excitedly show their drawings of the schoolyard
to one another—eager to share what they found to be most interesting and unique
about their area. As the teacher noted:

The students have enjoyed the experience. They have been eager and curious when moving
through the lessons. All students were actively engaged and asking question that pertained
to the topic. There was very little behavior problems to contend with and everyone stayed
on task. The different levels of questions made it interesting.
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This positive emotion regarding the place-based unit also extended to the teachers,
who were inspired by the enthusiasm of the students to explore the schoolyard. For
example, Mrs. Wills noted, “Each class was exploring the same area [of the school-
yard], but did [the exploration of the schoolyard] in a different way. I like the fact
that the pictures showed things that each [student] found important...makes me
want to go back and explore more with my class.” The communal exploration and
resulting whole class discussions invoked a mood of wanting to be involved in the
science investigation as evidenced by teacher reflections during and after the learn-
ing experience.

Students also showcased feelings of inclusion in a group through their explora-
tion of place. In all of our classrooms, students quickly became entrained with join-
ing others to solve a problem in their environment (i.e., asking others to join them
in explorations, showing their work to each other, discussing their ideas about the
issues in the schoolyard). As a third grader in Mrs. Wills’s class noted, litter in the
schoolyard was an area of concern:

My class explored the playground area at Academy. I don’t like

how the tree branches are sticking out. I don’t like how candy wrapers are
around the tree. I don’t like how the weeds are around the tree. What can we
do to make this area look better.

Rather than pointing to others to deal with this issue of litter, Lovice asked,
“What we can do to make this area look better?” With an emphasis on “we,” he
alluded to the shared responsibility that the class and the teacher had now that
they’ve noticed and begun to explore this problem. His statement could be taken to
mean that he saw the class as having a membership to a special group that shared
allegiance to the schoolyard and on which the onus was placed to improve local
conditions.

In Mr. Hite’s place-based unit on alternative energy forms, a sixth-grade student
remarked, “I learned that usually people always want to talk about wind and solar
but like tides and biomass and garbage and human driven... I have never heard
about that stuff since we started this.” Students acknowledged they were learning
aspects of science that changed their knowledge on important topics—a knowledge
that not many others had and they now shared with their classmates and a teacher.

The degree to which students wished to connect their classroom inquiries to what
was important to them (as described below, their school and their city) was also
indicative of their emotional connection to their science learning experience. In Mr.
Hite’s unit on alternative energy forms, students were asked to modify their own
energy-consumption behaviors to notice how that might have an effect on their
energy usage readings at home. In the transcript below of our interviews with the
students, a group of them share their experience with this aspect of the unit. The
extract from the interviews shows not only how the project impacted them but also
how they wished to extend their understanding through their care for the school
(Extract 8.1).
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Extract 8.1 Interview with Mr. Hite’s students about collecting data on their energy usage in their
homes

Silas We had to read our electric meters for what about a week? I believe- or two. He
had us read it for like a week and then we had to try and then we tried to turn off
the lights and stuff and then we went back and read it again. To see if we saved
energy or not.

DJ Or like that- the people that me and my mom live with- they already chastise us
about leaving the TV on, leaving the light on, going to sleep with the TV on, so
uh, like I was doing my meter readings they were kinda low anyway cause we

were...

Cy Mine was 7

Researcher Do you know why yours was so high?

Cy Uh, yeah cause we do leave the lights on a lot and we turn on the air
conditioning and the fan and like that. But now we just use the fan.

Researcher So, this [the project] actually made a difference in your household?

Cy [Grunts]

Anton I mean like when he [Mr. Hite] have us do like our houses and whatever, it

would be interesting to do the school- you know? Even though it is fittin’ to
close, I still like to know.

Here, Anton’s interest in collecting data on his own school connected to the value
he placed on the school, a building that had been condemned by the state and was
set for closure in the coming year. Students in Anton’s school talked to us about
their sadness over the school shutting down, as they had been attending it for many
years and claimed they had positive emotions with regard to their time there. We
thought it was interesting that Anton showed his care for the school by wanting to
include it in their study—a study he thought was important.

Similarly, Mr. Hite’s students began thinking about how their place-based unit
could be important for considering improvements in their city. As the students
researched the advantages and disadvantages of various types of energy and the
feasibility of alternative forms of energy for their city, they considered not just what
energy might be plausible but also how that change in infrastructure might improve
others’ perceptions of their city. In the exemplar below, students discuss how using
biomass as an energy source (as opposed to tidal energy as one student suggests)
might help with enhancing the aesthetics of their city (Extract 8.2):

Above, students debate the best approach for their city to take to reduce their
energy usage—making specific considerations about their place and what would
work best. In their discussion that centered on a shared focus topic, they employ the
use of humor as well as their desire to improve their city (both showing the common
mood among their group).

In both of the above examples, students illustrated how the place-based element
to their science learning stimulated a shared focus in their desire to participate in
science process skills as well as common mood in extending their learning to what
they valued as important. Their membership in a classroom community among their
peers and teacher was evident as they referenced insider knowledge and ownership
in doing something about the issue they were exploring. In the following section, we
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Extract 8.2 Interview with Mr. Hite’s students about improving environmental conditions in their
city

DJ Actually it is low and high tides, but we couldn’t use the Lake because the difference
between the Lake’s tides is like 2 or 3 inches. That is not going to produce enough
energy to do nothing.

Cy I think biomass [is better] cause we have a lot of garbage and we could go ahead and
clean up the city and...

Anton | [Interrupting] It is the reason why our city stinks.

Cy That and I- but I mean with tides it has been raining a lot last year and all that rain and
all the flooding and mosquitoes coming in that could have been change the water.

Anton | Itold my dad that I was going to look into different ways to conserve energy in the
house. He decided one way to conserve energy was to kick my brother out [All laugh]

explore how the latter seemed to be a critical aspect of the curriculum that fostered
emotional energy that emerged from our classroom data.

8.6 Potential Impact as a Critical Element to Emotional
Energy

Students wanted their learning to make an impact outside of the classroom, to real-
ize change, through their learning experiences in science (i.e., Cy’s desire to clean
the city by using biomass for power, Lovice’s desire to make the schoolyard look
better). On several occasions, students noted their excitement to do “real” science
and participate in “actual” scientific exploration that may lead to authentic change.
Locating the inquiry project in students’ place afforded the opportunity to have a
voice in potential change, so students quickly realized their learning in science class
might have the potential to impact something positively in their area. Rather than
creating a project around a contrived or made-up issue, teachers wanted students to
participate in and ultimately have the potential to influence a real problem in their
area.

In the unit centered on re-wilding the schoolyard, the first and third graders took
photographs of what they perceived to be important areas of the schoolyard that
needed improvement or consideration. They also wrote narratives (some first grad-
ers orally stated their narrative and it was transcribed by Mr. Franklin) describing
what was present in the photo and why they thought it was important to the ecology
of the schoolyard. The photos and narratives were prominently displayed in the
school for all other students and teachers to see, and the principal was personally
invited to see the students’ work. The students were thrilled to see their work on the
wall in front of the library, stopping to look at it and point it out to their parents and
friends as they walked into school. The principal also visited their classrooms to
thank them for their work and applaud them for thinking so deeply about the welfare
of the schoolyard. In this vein, locating the study of science in local matters of
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_ PHOTOVOICE

Fig. 8.3 Students’ photos and narratives about re-wilding the schoolyard displayed on library wall

interest to students enabled them to bring a voice to others about what they had
learned (Fig. 8.3).

In contrast to the aforementioned successful units in achieving a connection
place, not all of the teachers’ units emphasized this culminating communicative
aspect of bringing the classroom learning to a broader audience despite a sincere
interest in doing so on the part of the students and the teacher. When asked about his
experience with Mrs. Morgan’s unit on water quality, Davon claimed:

I think it’s important because a lot of people don’t get interested in school like this. So like

if you make it fun, you make something that’s like really an issue, they’ll want to do it more.
They’ll like pay more attention because it is really something they can affect them.

Even Mrs. Morgan herself was interested in doing something to effect positive
change in the water quality in the area. She herself had worked in the nearby steel
mill plants before her career as a teacher and believed that if they could connect to
the steel mill industry representatives, their unit might make an impact or start a
dialogue. Although she attempted on several occasions to contact someone at the
mill, she was unsuccessful in establishing a dialogue with anyone who could speak
on their behalf. As she reported, “The guy told us from the steel mill—‘No prob-
lems here,” but we don’t believe him.” Here, she illustrates her frustration and desire
to do something more to help improve the water quality in the community. Because
there was nothing structured into the unit that would help students connect their
learning and understanding beyond that of the classroom experience (i.e., no dia-
logue with other interested parties), students were left only to guess as to what was
causing the pollution in the lake.

Similarly, Mr. Hite’s students were highly motivated to make positive change in
their community after learning about energy overconsumption and the potential of
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Extract 8.3 Interview with Mr. Hite’s students about extending their project to community action

Tyreece And uh most people think that our city is like a trash or ghetto but it can have.
Like we have people in our community that actually is good citizens and willing
to help our city out. We could be as good as we want to be. Like our city- people
thinking it is bad. We just gotta come together.

Deja Then you see that like the air pollution thing- that is messing up our atmosphere
so like doing other energy sources and not polluting. And tell them like for real,
you can see these streets and all these other kinds of stuff and it is just not right.
Maybe if we write a letter to the mayor- I tell them this should be this and
maybe we can get other people to help out in our community. To get our city
back the way it was, whenever that was...

Researcher | So you’d even like to take this project a step further and actually connect it to
other community members?

Deja Yeah, I think we should ask everybody to do this- join on. Maybe we should do
like a petition and instead of just writing a letter and saying we want this done or
that done maybe we should just all come together and we all just do it. Instead of
just write a letter cause most people don’t even listen to that. Go strikes.

Build projects- do stuff like that.

different energy alternatives. Their enthusiasm in the following plea to get others
involved underscores how much students came to care about their environment
(Extract 8.3):

When Mr. Hite’s unit culminated with the students’ building a solar cooker—an
undoubtedly fun event with food and merriment—the students invited other grade
levels at the school to come enjoy hotdogs cooked with solar radiation. However,
when discussing the unit, which ended with no connection to positive change in the
community (other than the potential impact students might have had on their family
members’ energy usage), students expressed their desire to do more with the infor-
mation they had learned. Deja’s idea to write a letter or start a petition indicated her
feeling of shared responsibility (i.e., what we should do); the group had to improve
conditions in the community.

8.7 Conclusion

Overall, the experiences reported in this study of students and teachers engaged in
place-based pedagogy enhanced our understanding of the potential of this instruc-
tional approach for heightening emotional energy in science education. More
specifically, we (1) witnessed the emotional connections that resulted from the
place-based experiences, (2) realized how much the students valued solidarity-
building interactions, and (3) observed the unrealized potential of place-based peda-
gogy in terms of fostering students’ engagement with the community. These
understandings are discussed below.

First, we were able to witness the emotional connections that resulted from the
place-based experiences. We witnessed Angel lovingly describing her tree and how
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she can take care of it, Breon and Devon expressing concern about the water in their
community and wanting to know more, and Anton and his classmates wanting to
learn more about their condemned school. Additionally, we witnessed this increased
emotional engagement as the students quickly became involved in asking questions
to further their classroom inquiry. We were pleasantly surprised at the enthusiasm
with which the students probed the teacher and each other about the topics, as well
as what they could do to protect their place. These were science lessons, but the
emotions that they stirred did so much more than address the content standards. Our
findings support the work of Seiler and Elmesky (2007) by further demonstrating
how young urban African-American students show increased emotional connectiv-
ity to science as a result of highlighting personal relevance during learning experi-
ences. We observed such emotional connectivity when the discussions focused on
their schoolyard, school, lake, and neighborhood. As a result, we agree with Tan
(2009) who argued that science, technology, and environmental education have
been taught as neutral and technical subjects in abstract, decontextualized ways. He
suggested place-based education as a means through which some of these chal-
lenges can be faced. Place-based education seeks to help communities through
employing students in solving community problems. Place-based education differs
from conventional text and classroom-based education in that it frames students’
local community as one of the primary resources for learning. Thus, place-based
education promotes learning that is rooted in what is local—the unique history,
environment, culture, economy, literature, and art of a particular place, that is, in
students’ own “place” or immediate schoolyard, neighborhood, town, or commu-
nity. We certainly found this to be true in these classrooms.

Second, we came to realize how much the students valued solidarity-building
interactions. The elementary students were very excited to share their work and
pictures with parents, friends, and school personnel. Eighth-grade students, such as
Deja, expressed a desire to talk to their friends and community members in an effort
to get them involved in the water quality of the local lake, as well as getting others
involved through the use petitions, projects, and letters. The sixth graders shared
how they talked to family and friends about conserving energy. Drawing on Collins’
(2004) work, Olitsky and Milne (2012) noted, “People are EE seekers, choosing
courses of action based on their anticipation of the emotional payoff from participa-
tion in solidarity-building interaction rituals” (p. 14). The students we followed
quickly and naturally sought to engage with others about science-related issues.
Unfortunately, they were not able to take part in solidarity-building exercises very
often or for very long—which leads to our third understanding.

Third, our findings revealed unrealized potential of place-based pedagogy in
terms of fostering students’ engagement with the community. Place-based educa-
tion focuses on the concept of place in relationship to education, which leads to
avenues that are exceptionally rich and creative of exploration especially when
coupled with a social justice perspective (Aikenhead 2006). Schroder (2006) out-
lined how schools can focus on both inquiry and action in local, regional, and global
space, studying the culture of nearby places with the study of culture in distant
places and shifting the discourse of accountability to that of place-based
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accountability. In our study, we witnessed that the students did experience a shared
foci, common mood, and group membership but attempts to be heard or initiate
involvement within the community fell short due to lack of response from the com-
munity (i.e., steel mill, local environmental agencies) or failure to build this into the
curriculum. In these cases, the students were left to try to make sense of their data,
but did not get the opportunity to dialogue with interested parties and generate dis-
cussion about potential solutions to the pollution problems. The inherent value of
the dialogue was stifled when the teacher only got a closed-ended response of “No
problems here...” or did not get a response at all when she attempted to foster a
discussion between her students and their community. This lack of response greatly
inhibited the students’ knowledge, skills, and experiences. This lack of response
was a barrier to realizing the full potential of place-based pedagogy. It is a barrier
we, as science teacher educators, believe we can help teachers and future teachers
address.

8.7.1 Implications

We argue here that the local neighborhood is a valuable venue for fostering an
understanding and appreciation of science concepts. Taken together, the cases
reported here provided us with understandings of affordances and obstacles to
place-based attempts in fostering diverse students’ emotional energy toward science
and their local environment. We now turn the attention back to our own work as
teacher educators to describe our role in furthering these efforts.

As noted earlier, we are science teacher educators who have worked with the
teachers in these schools to design place-based curricula. Bianchini et al. (2003)
suggested that teacher education programs need to focus more attention on high-
lighting the connection between science and local interests and issues, enhancing
engagement of students in using science toward social and political ends, and
empowering teachers to be reflective of how good practice can exist within the cul-
ture of high stakes testing. Teachers should be supported in their endeavor to con-
solidate standards within place-based teaching so as to maximize the content
embedded in these long-term units. Given our findings, we now conclude that our
work with current and future urban teachers needs to focus more on supporting
them in connecting their classrooms to their community while still supporting the
content and integration of standards. While our case studies revealed great promise
in that the place-based teaching with relevant inquiry about their place fostered the
emotional energy of the students, if we wish to meet the goals of solidarity building,
it is essential that these place-based units support student voice in the community.
Students should dialogue with their community members about their findings and
discuss possibilities for enriching the community through their understanding of
science. We further assert that this type of engagement would necessitate a need for
students to understand deeply the meaning of their data so as to enable fruitful dia-
logue with community members, enable students to pursue their own inquiries to
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further their understanding of the issue, and allow for a deeper understanding of the
complexity of local environmental issues as multiple voices would be heard.

To accommodate our new understanding, our teacher education experiences will
now include a focus on fostering connections with local stakeholders who may be
interested in the students’ place-based units. As former teachers and current science
teacher educators, we see the potential for the research practice of photovoice
(Wang and Burris 1994) to be a useful pedagogical tool with which teachers can
actively engage their students in community-based socioscientific inquiry (Cook
and Quigley 2013). Participants collaborate on the reasons for and use of their pic-
tures and reflections to showcase relevant issues and generate dialogue with com-
munity members and policy makers who may be in a position to mobilize change.
Students’ lives in the classroom and outside of it are often directed and structured
by decisions made by others. Those in positions of power to change the community
may not reflect what change is most desired by students. Ultimately, students are
able to participate in a process that may lead to unforeseen social change. A student-
guided focus of scientific issues could enable teachers further to gain knowledge
about the larger social context of the lives of their students (Cook and Buck 2010).

With regard to the strengths of place-based curricula in terms of fostering emo-
tional engagement to the neighborhood, our work supports our current commit-
ments to preparing teachers to address cultural congruence in their lessons. As
illustrated in these case studies, by allowing the students to explore place-based
questions through opportunities embedded within learning units, the environment
became more congruent between home and school. This congruence is a crucial part
of bridging any disconnect between home and school science that often silences
marginalized groups (Calabrese Barton et al. 2008). Cultural identity also has a
significant impact on students’ achievement and attitude toward school (Helms and
Cook 1999). Catsambis (1995) showed that African-American students’ attitudes
are often positive despite low achievement. It is suggested that this attitude-
achievement paradox may be related to factors external to the classroom (e.g., fam-
ily, community). Furthering our understanding of such related factors is an increasing
amount of writing attending to African-American student identities in relation to
their attitudes toward science and science education. Kane (2011) showed how three
dimensions of science identity (competence, performance, and recognition) shaped
how third-grade students constructed their notion of “self.” From work such as this,
we have come to understand that in order to improve students’ attitudes toward sci-
ence, we need to be concerned about the development of strong science identities.
Efforts to characterize the pedagogical improvements that would better support the
formation of positive science identities are increasing (Simpson and Parons 2008).
Although not as vast as the research on gender, research on cultural identity has
clearly demonstrated that this identity does make a difference in science education,
and a substantial number of studies are also available to guide reform efforts in
regard to improving young African students’ attitudes toward science. Preparing
our teachers to put the students’ neighborhood in the center of their instruction and
implementing a science education that values all students’ experiences prepares
them to develop a more inclusive practice.
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Through these case studies, we came to better understand the potential of this
instructional approach for heightening emotional energy in science education. By
turning a critical eye back on our own practice, we are now better positioned to
prepare teachers to make the neighborhood a valuable venue for fostering not only
students’ conceptual understanding but also a connection to their place.
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Chapter 9
Emotions: Connecting with the Missing Body

Liv Kondrup Kristensen and Kathrin Otrel-Cass

9.1 Introduction

This chapter presents a framework for investigating emotions in science classrooms
based on ideas described by the French philosopher Maurice Merleau-Ponty (1908—
1961) who wrote about the intertwined relationship between the body and the mind.
This framework will further be exemplified by presenting the analysis of a group of
year 8 Danish primary school students engaging in a physics task. We are interested
in Merleau-Ponty’s ideas because he opposed the classical Descartian view that the
body’s function is purely biological. Merleau-Ponty proposed the concept of “the
lived body” (le corps propre) arguing that human perception is not solely located in
people’s minds, but stems from people’s experiences with and of things, such as
vision or the experience of touch and being touched. These experiences of the body
open up the world for the body to make sense of. Merleau-Ponty explained that it is
only through embodiment that it is possible to sense, perceive, and experience this
world.

This chapter presents how these ontological assumptions can be used to analyze
emotions in classroom interaction. We facilitate this intention by building on the
works proposed by Marjorie Goodwin, Asta Cekaite, and Charles Goodwin (2012)
who consider emotions as situated practice to examine bodily stance and talk. We
begin by presenting background to the ideas of Merleau-Ponty, starting with his
theorizing of consciousness and perception. We then outline how we apply Merleau-
Ponty’s thinking about the body and mind to examine our own case of a science
lesson in a Danish primary school.
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9.2 Introducing Maurice Merleau-Ponty: Consciousness
and Perception

The notion that body and mind are split was made famous by French philosopher
and mathematician Rene Descartes (1596—1650). The Cartesian split idea supported
the tenets of rationalism and empiricism and regarded the body as an object that
does not affect thinking about or rationalizing the world. To Merleau-Ponty, such a
position failed to address what it means to be in the world and that the world is
phenomenally experienced. He regarded the body as the anchorage in the world that
our existence is bound to and which consequently shapes how we experience the
world. His first publication was The Structure of Behavior (1942), followed by
Phenomenology of Perception (1945), Sense and Non-Sense (1964a), and The
Visible and the Invisible (1964b) that was posthumously published. This interest in
the body made him also known as the philosopher of the body.

For Merleau-Ponty the body represents an equivocal existence between object
and subject, for example, when we are experiencing the sensations of touch: when
we touch one body part (the right hand) with the other (the left hand). When the
right hand grasps the left hand, it is the subject of action, while the left hand is the
object. But as soon as the left hand feels the right, it becomes the subject, which
senses the right as an object (Merleau-Ponty 2012). With this example, Merleau-
Ponty draws attention to how consciousness and perception are intertwined. The
hand is part of the sensing body that is continuously making experiences. Merleau-
Ponty explains that we are our bodies and that it is through the body that we experi-
ence the world. The physical dimension of the body defines the texture and the place
in the world.

Just as the lived body makes it possible to experience the world, the lived body
is always expressing something, even when the body tries to remain quiet or refrain
from visible interaction. Then, quietness and inaction are expressions in themselves.
This means that expressions are inseparable from experiences. We make sense of
others’ expressions and our own by use of our experiences. As Thggersen (2014)
writes: “We are entangled or intertwined in a flow of living relations in which
expression come to happen because we respond to the experience of the immediate
surroundings” (p. 25). Building on the understanding that expressions are experi-
ences that are made visible to others, then, what we are experiencing are our emo-
tions made visible.

In the following section, we discuss Merleau-Ponty’s understanding of emotions
further.

9.2.1 Merleau-Ponty on Emotions

To Merleau-Ponty emotions are part of our existence. They shape how the world
comes to matter to us (Thggersen 2014, p. 26), and emotional meaning becomes
visible as a way of taking up a position in the lived world. Emotions are a way of
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relating to the world, because when an event is experienced, it triggers certain emo-
tions. In other words, the event has an emotional atmosphere, which links to the
world and shapes how the world exists for the person who experienced the event.
Emotional atmosphere is not an inaccessible private space, but signifies the interac-
tions between the public surface of the body situated in a given environment and the
inner parts of the body. This means that deep feelings are connected with the inner
body and the outer life and affect our perceptions and physical responses with oth-
ers. Merleau-Ponty recognized that these responses vary for people. He wrote in his
book Phenomenology of Perception: “But in fact, the gesticulations of anger or love
are not the same for a Japanese person and a Western person... the difference
between gesticulations covers over a difference between the emotions themselves”
(2012, p. 195). In other words, behavior and emotions are connected and shape the
manner in which we meet a situation and live it. Feelings and emotions can also be
of different quality, and true feelings like love may come with more intensity from
within as well as from the outside. Merleau-Ponty regarded emotional experiences
as a specific kind of consciousness that we carry with us and cannot shake off. He
described that we do not possess emotions but that emotions possess us.
Understanding emotions as a kind of practical consciousness (Merleau-Ponty 1998)
that enables people to act and react in social interactions has implications for how
we view learning in schools. Since we adopt the position that learning is socially
situated in human interactions, the very (emotional) character of the interaction
affects how people make sense of a given situation and thus also what learning may
be afforded from that situation.

Maurice Merleau-Ponty became known for his philosophical arguments on the
role that perception plays in making sense of the world. With our particular interest
in emotions, we selected three concepts from Merleau-Ponty’s phenomenological
perspectives, which we found particularly useful for the analysis of emotions. First,
we will present the notion of the habitual body and continue with the idea that the
body is defined through its permanency, and finally we will introduce the argument
that emotions constitute styles of conduct.

9.2.2 The Habitual Body: The Body’s Relationship
with the Environment

Defined habitats such as classrooms or schools are environments that produce and
reproduce particular ways to engage and behave. For example, coming to school,
entering the building, walking to the classroom, and sitting down at the desk are a
rhythm of actions. Upon engaging in these repetitive events, a body memorizes a set
of ways of acting, and this is what Merleau-Ponty refers to as the habitual body
(2012). These habits are embedded in the body and exist when we engage in famil-
iar situations. Richard Shusterman (2012, p. 39) explains that “...in most of our
activities, attention is and needs to be primarily directed ...to the objects of our
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environment.” The present body is not to be understood to be different to the habit-
ual; it is simply our body in this very moment that is engaged in activities in which
it draws on embodied knowledge that is already embedded in the body — the habit-
ual body. We draw on our habitual body for the many things we do without thinking,
such as walking. It is a skill that is available to the present body but does not intrude
on the present body. Merleau-Ponty argues that skills that are learnt will in time
become part of the habitual body and may be used by the present body.

As noted above the habitual body is shaped by its relationship to a particular
milieu or environment. Merleau-Ponty stresses the importance of the milieu by
stating:

Insofar as I inhabit a “physical world,” where consistent “stimuli”” and typical situations are

discovered — and not merely the historical world in which situations are never comparable —

my life is made up of rhythms that do not have their reason in what I have chosen to be, but
rather have their condition in the banal milieu that surrounds me. A margin of almost imper-
sonal existence thus appears around our personal existence, which, so to speak, is taken for
granted, and to which I entrust the care of keeping me alive. Around the human world that
each of us has fashioned, there appears a general world to which we must first belong in

order to be able to enclose ourselves within a particular milieu of a love or an ambition.
(Merleau-Ponty 2012, p. 86)

The “margin of almost impersonal existence” (ibid) Merleau-Ponty refers to
above shapes people’s engagement in the world, imposes certain ways of being, and
privileges particular actions over others. This means that understanding how people
experience and respond to the environment requires connecting the habitual body
with the physical world in which it carries out its operations.

9.2.3 The Body Defined Through Its Permanency

The second important aspect we would like to explore for our analysis is the idea
that bodies pertain a particular permanence that form the basis for our perception of
the world (Merleau-Ponty 2012, p. 93). The permanence of the body refers to the
idea that we cannot remove ourselves from our bodies. It means that the body is a
constant condition of our existence, unlike other physical objects, such as a chair,
which we may leave at any given time. Merleau-Ponty (2012) writes “To say that
my body is always there for me is to say that it is never truly in front of me, that I
cannot spread it out under my gaze, that it remains on the margins of all my percep-
tions, and that it is with me” (p. 93). For Merleau-Ponty there is distinctiveness to
the embodied life of a person because a person has history, language, and culture.
This constitutes uniqueness and permanency that go beyond a short glimpse of
embodied performance. Merleau-Ponty (1964b, p. 245) regards the body also as one
whole organ that is to be seen by others and experienced by oneself. It is only
through this visibility that reflexivity or reciprocity is possible. However, Merleau-
Ponty also explains that the experience of one’s own body is personal and not like
the experience we have with other objects that can be moved away and cannot be
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experienced when they have gone. In the school setting or any lived environment,
this concept of permanency applies to any bodily experiences one might have sitting
at a desk, putting up your hand, talking to your friends, and looking to the teacher
or at the black/whiteboard. Those embodied experiences make the experience
“classroom” a personal and embodied one.

9.2.4 Emotions as Styles of Conduct

The third aspect we would like to explore for our analysis is the role of emotions on
our behavior or styles of conduct as Merleau-Ponty (1964a) refers to it. Merleau-
Ponty’s thinking presupposes that the perception of the world (or how we experi-
ence and respond to the world) is constituted by the lived body and is situated in the
world. This means that for Merleau-Ponty perception is not an inner (cognitive)
event but a sophisticated mode of engaging with the world.

If I try to study love or hate purely from inner observation, I will find very little to describe:
a few pangs, a few heart throbs — in short, trite agitations which do not reveal the essence of
love or hate. [...] We must reject the prejudice which makes ‘inner realities’ out of love,
hate or anger, leaving them accessible to one single witness: the person who feels them.
Anger, shame, hate and love are not psychic facts hidden at the bottom of another’s con-
sciousness: they are types of behaviour or forms of conduct which are visible from the
outside. They exist on this face or in those gestures, not hidden behind them. (Merleau-
Ponty 1964b, p. 52)

Emotions impinge on our being at all times and contribute to the kinds of actions
that the perceiver sees. The way in which we conduct ourselves when engaging in
the world are expressions of emotion, and this implies that all behavior is emotional.
Merleau-Ponty (1964b) explains that emotions are styles of conduct that are visible
from the outside. He writes that through the visibility of the body, we anticipate and
respond to each other in such ways that we do not even have to look at ourselves but
receive information by sensing how others perceive our body. This in turn leads to
adjustments and responses produced through and with our body. Merleau-Ponty
describes this also as “reflective redoubling” (Merleau-Ponty 1964b, p. 249), the
way how the body receives and responds to its own perception.

When we explore the interactions between the students in our example, we are
exploring how their emotions can be detected when they are expressed through the
body. This view of emotions distances itself from the idea that emotions are a purely
mental state, which only the person who displays emotions has access to. On the
contrary, Merleau-Ponty indicates that a person is often unaware of their emotions
and that these can only be discerned through reflections following an (emotional)
event. Even then, embodied emotional expressions such as an increased pitch in the
tone of voice may mean several things — love, hate, and fear — the details of the
emotional spectrum can only be defined by examining the context (Crossley 1995).
To understand embodied practice, it is important to unpack the body’s “relational
and interactive dimensions” (O’Loughlin 1998, p. 281).
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To articulate this tacit dimension of human interaction may be achieved by locat-
ing emotions neither exclusively in the mind nor in the body but in the entanglement
of engagement and interactions with a world that is complex (O’Loughlin 1998).
Merleau-Ponty conceptualizes emotions as an atmosphere, which is intangible and
obscure because it surrounds, encapsulates, and guides actions and behavior. When
exploring the role of emotions in classroom interactions, we are interested not in
categorizing disjointed emotional displays but rather to go into a dialogue with our
empirical data to explore how the visible interactions privilege certain meanings.
This means that we attempt to explore and explain embodied displays in school set-
tings from multiple angles, giving our data multiple voices in an attempt to come
closer to explaining the complexity of people’s emotions.

To move now from the theoretical to the applied approach of Merleau-Ponty’s
ideas, in the next section we explain interaction analysis and how to approach the
detailed examinations of bodily stance.

9.3 Examining Emotions Through Bodily Stance

Human emotions are often thought of as responses to changes in the surroundings
in which people operate. Charles and Marjorie Goodwin (2000), linguistic anthro-
pologists, regard the practices of individuals as socially situated and examine emo-
tions as constructed social phenomena. In an article on emotions and bodily stance,
they wrote together with Asta Cekaite that emotions are “mediated by culturally
variable display rules and made visible on the body of the actor expressing the emo-
tion” (2012, p. 12). The interesting angle in their mode of investigating emotions is
that they take note of the bodily expressions of social players, as well as traceable
speech features such as pitch and volume (prosody), and “the unfolding flow of
action in interaction” (p. 17). To highlight these aspects in transcripts, they use con-
versation analysis (CA) and line drawings. CA is typically used to notate the social
interaction between different actors. The term conversation analysis is somewhat
misleading because CA takes note of more than talk. Based on Garfinkel (1967) and
other’s work, this method is used to transcribe social interaction, outlining both
verbal expressions and nonverbal behavior, indicating pauses, emphasis, or nonver-
bal sounds. Here we have used Gail Jefferson’s (2004) transcript symbols to prepare
the selected transcripts in our examples for analysis (for overview of notations used
in this article, see Table 1 in the Appendix). We also used line drawings of selected
situations and combined them with transcripts to emphasize bodily stance, which
Goodwin and colleagues described using arrows to show either congruent (double
headed arrow) or oppositional alignments (a vertical line at the end) (p. 22). Through
this, it is possible to show bodily (mis)alignments between actors (see example in
Fig. 9.1).

Goodwin and colleagues noticed that the traditional and important contributions
of investigating emotions, notably by Charles Darwin (1872/1998) but also in more
recent and contemporary works by Paul Ekman (e.g., 1982; Ekman and Friesen
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Fig. 9.1 Emotional stance
taking — an example of
conversation analysis and

. A . 1. Mira: Who should r:un?
line drawing, including
alignment arrow 2. Oh no you (.) run

3. 1Adi runs

4 I don’t want | to run

(Well it’s really fast)

2003), focused on the close examinations of facial expressions only. They found
that this kind of analysis ignored to examine the environment around those (faces)
because “one cannot detect the environment when studying expressions” (2012,
p. 16-17). They wrote that “emotional expressions be investigated within an envi-
ronment of unfolding action being constituted in part through orientation to the
bodies and actions of others” (p. 21). Goodwin et al. expanded the systematic inves-
tigation of emotions from facial expressions to taking careful note of interacting
bodies, including alignment, stances, and orientations. We found this approach use-
ful because this allowed us to take note of the entire body and enactment of emo-
tions. However, we wanted to expand this approach further by taking note of the
material world/environment/milieu to explore how “meanings and materials are
coming together in everyday practices” (Orlikowski 2007, p. 13). In our analysis,
we connect the analysis of bodily orientation or stance with the different ways of
movement of different actors (students) in specific spaces, to show how these are
linked to emotions during science activities at school. Our premise is that an envi-
ronment’s spatial qualities shape how it is being experienced (Boone 2013) and that
the conditions of the physical environment are in direct connection with how emo-
tions play out or are moderated. We take note in our analysis of the physical envi-
ronment to explore also where and how it shapes social interactions and emotional
responses.

9.4 The Investigation

Next we will describe the context in which we collected our observations and how
the data sources were collected. The activity involved a year 8 physics class explor-
ing the concept “light and sound”. The teacher organized group activities and the
students had to conduct several experiments. We focus on a group of students who
were working on an experiment about the Doppler effect. The Doppler effect is the
change in frequency of a wave for an observer who is moving relative to its source,
such as may be experienced when a siren approaches, passes, and recedes from an
observer. What the observer should experience is a higher frequency during the
approach, identical at the moment that it passes by, and lower frequency when it
recedes.



172 L.K. Kristensen and K. Otrel-Cass

The episodes analyzed and presented here involve a group of six students. The
students received instructions from their teacher how to carry out the experiment.
The students were asked to perform the experiment in the hallway just outside the
physics lab. The hallway is about 50 m long and marked with lines every 5 m,
resembling a running track in a track and field stadium. There were several
classrooms along the hallway and a large section of windows facing the schoolyard.
Prior to using the hallway, the teacher had made sure that there were no exams in the
adjacent classrooms not to disturb anyone (pre-interview with the teacher).

In the Doppler effect experiment, the teacher asked the students to use a sound
source that made a constant high pitch, such as from an app on a smartphone. Then,
they positioned a student at the end of the hallway with the sound source, and the
rest of the group had to stand midway and evaluate how the sound changed as the
student with the sound source ran from one to the other end of the hallway. The
students had to do five trial runs at full speed, each student running at least once.
They had to record the change in sound from when they could hear it from the end
of the hallway, then again, when a runner was moving the sound source toward
them, and again when the runner was passing by, and finally when the runner was
moving away. The students had to read background information in their textbooks.
Their task was to produce a video that showed and explained the experiment. Their
results had to be posted on the class website, on a page featuring the sound and light
unit. The learning objectives in this activity were (1) to let the students experience
the Doppler effect and (2) to give them an idea of what the Doppler effect “was all
about” (interview with teacher).

The distance markers on the hallway floor were added recently when the school
adopted a sports profile, which involved a renovation of the school facilities to pro-
mote more physical activity. The adoption of the sports profile included that school
policy mandated the deliberate infusion of bodily activity in the learning activities
across all subjects. As a response to this recent initiative, by Danish policymakers,
part of the teacher’s plan was therefore to include physical activity into the experi-
ment by having the students run.

The data collection included approximately 8 h of video-recorded observations,
field notes, pre- and post-interviews with the teacher, group interviews with the
students, and video stimulated recall interviews with selected students.

Goodwin et al. (2012) wrote that “the display of emotions is a situated practice
entailed in a speaker’s performance of affective stance through intonation, gesture,
and body posture” (p. 16). These qualities provide the entry point into the analysis
of our first vignette, where we will illustrate how emotions played out in the
observed episodes. We then apply Merleau-Ponty’s ontological assumptions (the
habitual body, permanency, and styles of conduct) to examine when the students
engage with each other in the setting of the hallway over the task of conducting a
Doppler effect experiment.
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9.5 Vignette 1: Risky Running

In this first vignette, we illustrate the interaction of Mira, a 15-year-old girl, with her
group members when they talked about who should be running in their experiment.
She made her intentions clear through her embodied stance and by that we mean the
way in which she used gestures, talk, and intonation.

Figure 9.2 shows how emotions played out in this vignette. The group, three boys
and two girls, had just left the classroom and entered the hallway just outside the
classroom. Mira sat down immediately and pressed her back against the wall of the
hallway. Then she looked up and explained the others that she did not want to run,
and then she looked down again (see lines 1-2 in Fig. 9.2). Next, Mira looked back
up at Alfons, who was standing next to her with his back leaning against the wall.
Alfons discussed with Mira who should run and suggested that Hai (who was stand-
ing next to Alfons) should not run (see lines 3—4). Mira agreed and suggested that
Adi, who was walking up to them from behind the camera, should be the runner (see
lines 5-11).

In lines 1 and 2, Mira expressed her refusal to run both verbally and nonverbally.
She explained that she did not want to run (line 1), through her nonverbal actions
(turning her face away and covering her eyes with her hand so that her face is not
directly visible to the others). Mira spoke in a low pitch (200Hz) when stating that
she did not want to run. Prosodic features such as pitch, that is, a lowering or raising
of the voice, communicate emotions (Frick 1985). Pitch reinforces verbal content,
and although there are cultural variations, basic emotions are described to show
universal patterns. Low pitch with soft loudness and slow tempo can be interpreted
as boredom or grief/sadness (Scherer 1986; Ververidis and Kotropoulos 2006).
Mira’s low pitch can be interpreted together with her gesturing and talk as being
unenthusiastic about the idea to run. When Alfons suggested that Hai should run
(line 3), Mira quickly responded by stating that Adi should run (line 10). She
emphasized the name “Adi” to signify this suggestion as a better option. Mira’s
interacting body showed congruent alignment marking and oppositional positioning
(Goodwin et al. 2012). At this point in the unfolding situation, the intonation of her
voice changed from a low to a high pitch (400Hz). High pitch, fast tempo, and
increased loudness can indicate happiness/joy, confidence, activation, or anger
(Scherer 1986, 1994) and can be interpreted as increased excitement and in Mira’s
case a change in her emotional state.

9.5.1 Applying Merleau-Ponty to “Risky Running”

When the students came out of their classroom, Mira sat down immediately, and
Alfons aligned with her by sitting down in the same position. Hai was standing next
to Mira and Alfons, also leaning against the wall. Adi was walking back and forth
in the hallway, interacting with those passing by, such as the girl he was talking to
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01 Mira

02

03 Alfons

04

05 Mira

06 Adi

07 Adi

08 Alfons

09 Adi

10 Mira

11
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Jeg gider ikke | Igbe |((looks down and touches her forehead

with her hand, addredsing her talk to
no one in particular))
I don’t want to run

(Altsa det vildt hurtigt)
Well it’s really fast
Hai lober -
Hai should runs

Du leb heller ikke i gar= ((addressed to Hai))
You didn’t run yesterday

=Adi du skal lebe ((Alfons looks up at Adi and smiles))
Adi you must run

E::::j
No

Hai sé er det dig der lober ((adressed to Hai))
Hai then it’s you who'll run

Du lob ikke engang derude mand ((shakes his head))
You didn’t even run out there man

Jeg ved det Alfons

I know it Alfons
m Hai er langsom |((Alfons sits down next to Mira))
No. HaNis slow

Hai is slow
500
400
300 ]
200 A ‘ P I
N 100 L || Ll,alr ‘J L ”

Fig. 9.2 Deciding who should run
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Fig. 9.3 The group
inhabiting the hallway

in Fig. 9.3. Adi inhabits the hallway as an environment he possesses which is indi-
cated by his confidence moving around and stopping those who pass through. While
the other three keep to the margins, the walls.

Taking note of Mira’s enactment of seemingly making herself “smaller,” we
asked her during an interview why she did not want to run.

01 Interviewer: Hvad siger du Mira? .

What do you say Mira?
02 Mira: Det var fordi vi skulle optages, og det er sddan ikke ((makes a
03 face))... Jeg gider ikke Igbe og blive optaget og sddan og sa bli-
04 ver det vist...

It was because we had to record ourselves, and it’s like...

I don’t want to run and be recorded and for it to be shown...
05 Interviewer:  Ogsa nar det kun er mig der ser det?

Also when it’s just me watching it?
06 Mira: Nej men vi skulle jo optage det med video

No but we had to record it on video
07 Interviewer: Det er rigtig, I skulle jo optage hinanden. Det gider du ikke at
08 andre ser?

That’s right, you had to record each other. You don’t want

others to watch this?

09 Mira: Ne;j.
No
10 Interviewer: Hvorfor ikke?
Why not?
11 Mira: Jeg kan ikke lide det.

I don’t like it.
12 Interviewer: Jamen er der forskel pa den made du lgber og den made de an-
13 dre lgber?
But is there a difference in the way you run and the way the
others run?
14 Mira: Jeg ved det ikke. Jeg tror bare ikke rigtig... Det er sadan lidt
ubehageligt
I don’t know. I just don’t think... It is kind of uncomfortable.
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In the interview, Mira confirmed our analysis that she did not want to run, both
by telling us in words but also by frowning her face, which is a sign of disgust
(Ekman in Darwin, 1872/1998). The hallway with its confines and closeness and
also the video recording meant for Mira that her embodied display would be not
only visible to everyone being there but also permanent if she was recorded running.
She referred to being uncomfortable and not liking it. From her responses both dur-
ing the observation and when she was prompted again later by viewing the scene on
video we take that sitting down (Mira never moved away from this position during
most of this activity) provided safety and comfort to her.

Merleau-Ponty explains that the feeling of familiarity stems from the habitual
body that “knows” from experiencing things over and over. Sitting down, feeling the
back of the wall, is a feeling Mira is used to and feels at the time most comfortable
with. Mira’s habitual body knows also how to run, yet immersed in the environment
of the hallway, the task of the activity, and her reflection on being video recorded,
she decided as she also told us in the interview that this is not an attractive option.
This is what Merleau-Ponty describes as reflective redoubling. Mira’s present body,
faced by the task at hand, had to make a decision to break from the “norm,” the habit
(how to “be” in the hallway, running in front of others, being filmed). Merleau-
Ponty explains that when we inhabit an environment, it shapes how we perceive our
body to be perceived by others. When Mira referred in the interview to her feeling
uncomfortable in relation to running and being filmed, she demonstrated her con-
sciousness of how others might perceive her embodied performance.

9.6 Vignette 2: The Confident Runner

This vignette presents Adi, a boy of 16 years old, before, during, and after he sprints
down the hallway. He is confident and likes to run, which he embodies in several
different manners supported by gestures, talk, and intonation.

The group made the decision that Adi should run and not Hai. Adi picked up
Hai’s phone, which they were using to make a sound as part of the Doppler experi-
ment, and he walked down to the end of the hallway (see lines 1-2 in Fig. 9.4). On
the way, he stopped briefly, made some wriggling movements, adjusted his pants,
and looked back to the others, smiling (see lines 3—4). When a girl passed, he
stopped for a short embrace before jogging to the end of the hallway. In the mean-
time, the group was joined by another student, Lucy, and discussed how to record
the volume changes when a sound source passes. Hai suggested that they should use
a minus to symbolize a “dark” sound and a plus to symbolize a “light” sound. Adi
called out to them and asked if he should time the run, and Hai and Alfons replied
that it was not the time that they needed to record but that he should play the sound
on the phone while running (see lines 5—11). Adi sprinted down the hallway while
the group watched. Lucy, Mira, and Alfons smiled as Adi ran. As soon as Adi
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01 Adi

02 Alfons
03 Adi

04 Hai

04 Adi
05 Hai
06 Adi
07 Mira
08 Alfons
09 Hai

10 Alfons

11 Hai

12 Adi

13 Adi

14 Adi

15 Adi

16 Adi

Fig. 9.4 Running

>Lad|mig gore detlsé< ((walks over ( - ’
to Hai and|takes his phone : :

Let me do it then
Ja: I skal skiftes
Yes you have to switch
Yes

Yes

Behold den op ved den linje Adi
((Adi adjusts his pants| he looks
back and smiles))

Keep it at that line Adi

Ja Hai

Yes Hai

Ja bare begynd

Yes just start

(hvor mal)

Where goal

Hai du skal lebe

Hai you have to run

Ja-

Yes

Den skal ikke male ti:den

We are not supposed to measure time
Vi skal Tbruge lyden
We need the sound
Ja kom nu bare
down the hallway with the phone in
his hand))

Yes come on

>Hallo<

Hallo

>Kameraet kunne sikkert ikke engang fange mig<
The camera probably coudn’t even catch me

>er vi enige om det?<
do we agree on that?

j| siger jeg til dig 1T ((walks back to the group with his
while he makes a take-off sound))

177
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passed by, Hai started to evaluate the sound recording. Adi walked back to the group
and told the researcher how fast he was (see lines 12—16).

In line 1, Adi stated he should run and supported this intention by an increase in
pitch (nearly 260 Hz) on the phrase “Lad mig ggre det sa / Let me do it then.” High
pitch, increased volume, and fast tempo are indicative of confidence (Scherer 1986;
Ververidis and Kotropoulos 2006). Adi’s high pitch combined with his dialogue
with Hai was further supported by his nonverbal actions (taking Hai’s phone with-
out asking). This behavior indicated his confidence in performing. When Adi
decided to run, there was to begin with some confusion about what he had to do (see
lines 4-11). Adi focused on how far he had to run and who would time his run. The
group corrected him that time did not matter, only the recording of the changing
sound patterns. With their backs against the wall, the group watched Adi run. In
turning their heads to follow his run they aligned their bodies congruently, which
Goodwin et al. (2012, p. 21-22) write, indicates a mutual stance toward Adi’s run-
ning. After the sprint Adi approached the researcher (see lines 12—-15) to discuss
how fast he was. Adi spoke with a higher pitch in line 15 and used the word “flew”
to describe his running. He further emphasized his sensation by putting his arms out
to the sides, gesturing that he was flying. Adi described this in line 16 when he
exclaimed “A::::h,” which Goodwin et al. (2012, citing Scherer 1994, p. 170)
describe as an emotive interjection, the “very brief, discrete, nonverbal expressions
of affect in both face and voice.”

In a later interview, Adi elaborates on why he wanted to be the runner rather than
Hai. He explained that it was important that someone who is fast should run. Adi
said that he sees himself as someone who enjoys running and who is fit for running.
He was asked what made him try and give all he could when he was running and he
replied:

01 Adi: Jah. Du ved, jeg skal jo lige vide hvor hurtig jeg er.
Forstar du.
02 Det er ligesom en 60 m hele vejen ned

Yeah. You know, I have to know how fast I am. You see.
It’s like a 60 m all the way down
03 Interviewer: Okay
Okay
04 Adi: Sa jeg vil jo gerne lige male mig selv
So I really want to measure myself
05 Interviewer: Hvorfor vil du gerne male dig selv?
Why do you want to measure yourself?
06 Adi: For at ggre det bedre neste gang
To do it better next time

Adi explained that he takes pride in his body. He used to train for soccer four
times a week before he suffered a knee injury. At the time of the recording, he had
not started rehabilitation yet because he was still in pain, but this assignment pro-
vided an opportunity to “test” his knee. The lines in the hallway also acted as an
incitement for testing his knee (see lines 1-2). Adi was further motivated to sprint
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because he was being video recorded. He stated on several occasions in the inter-
view that he liked being recorded and that he would not have been so keen on sprint-
ing if the camera had not been there. Adi also explained that he felt happy because
it was summer time and he was able to wear a singlet and hereby show off his
biceps. He said that he did not like the cold because it affects his mood. The sum-
mertime, combined with the ability to show off his arms and interact with the pass-
ing students and the group, seemed to have a positive effect on how he felt about
being in the hallway, which according to Adi can be dull at times. He explained that
he was able to enjoy himself in a setting that was different from the “normal” class-
room environment:

01 Interviewer: Er det sjovere at vere ude i gangen end i klasselokalet?
Is it more fun to be out in the hallway as opposed
to the classroom?

02 Adi: Jah, meget. Nej ikke kun, ikke selve gangen.
Der kan ogsa vare
03 kedeligt pa gangen. Det er bare hvem du er sammen
med og
04 hvad du laver. Sadan noget der (referer til aktiviteten),
som ikke
05 har sd meget med timen at ggre, hvor jeg bare skal
sidde og kig-
06 ge, kan jeg godt lide. Og nar jeg er sammen med de der (hans
07 gruppe), sa er det ogsd godt nok.

Yeah a lot. No not just, not the hallway in itself. It can
also be boring in the hallway. It is all about who you are
with and what you are doing. This thing (refers to

the activity) that doesn’t have much to do with class,
where I just have to sit and watch, I like it. And when I am
with those guys (the group), then that’s okay.

9.6.1 Applying Merleau-Ponty to “The Confident Runner”

Adi’s habitual body presented itself in a different manner compared to Mira. Adi
was comfortable with running in front of others (and on video) as he was used to
perform competitively. He was jovial about being recorded and explained in the
interview that if you make a mistake you can just redo the video recording. His way
of inhabiting the hallway space, for example, by spreading his arms after the run and
stating that he was flying showed a familiarity with situations that entail physical
performance in public. Different to Mira Adi was positive about his body’s perfor-
mance. Adi sensed how his body and performance may be received, and in anticipa-
tion of a positive response, he was comfortable and looking forward to running,
which is what Merleau-Ponty describes as “reflective redoubling” (1964b, p. 249).
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Being watched and also recorded was for him a positive reinforcement and made
him feel confident about putting his present body into this situation.

When Merleau-Ponty talks about the idea of permanency, he explains that the
body is at the margin of all our perceptions and that we cannot remove ourselves
from our bodies. In Adi’s case the sports culture and history of a knee injury that
reside in his body provided him with a particular perspective about the task of run-
ning. From Adi’s perspective, being able to run fast and the right way was of impor-
tance. An excerpt from a later interview with Adi illustrates this, where, after
watching selected sequences of the video observation, he laughed when Hai ran.
When asked why he laughed, Adi responded:

01 Interviewer: Hvorfor griner du?
Why are you laughing?
02 Adi: Fordi han (Hai) er s doven mand
Because he (Hai) is so lazy man
03 Interviewer: Er han doven?
Is he lazy?
04 Adi: Ja, Hai. Han bliver ved med at snakke, lad os bare tage
den her (run from halfway)
Yes, Hai. He keeps on talking, lets just take it here
05 Interviewer: Okay. Men er han doven hvis han mener at I ikke behgves at g
06 be lengere? Hvorfor skal han Igbe hele lengden?
Okay. But is he lazy if he means that you do not have
to run further? Why does he have to run the entire distance?

07 Adi: Nej, men det er bare han orker ikke det der.
Han orker ikke at rg
08 re sig.

No, but it is just that he cannot be bothered to do it.
He doesn’t have the strength to move about.
09 Interviewer: Okay.
Okay.
10 Adi: Sa siger jeg bare at han er doven. Kom i gang!
So I just say that he is lazy. Get going!

Adi refers back to his embodied culture and history, for example, when he talks
about his involvement in competitive sports. The hallway environment, in particular
the lines on the floor, the assignment, and the video recordings, privileged sprinting
for him as a sensible action he felt comfortable with and was good at. This position
is so strong within Adi that he was observed sprinting whenever there was a possi-
bility but also when he urged Hai to sprint and bantered him when he did not per-
form as well as Adi.
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9.7 Emotional Atmosphere

The examples above show two very different reactions to the task of running in this
particular setting. While Mira refused to run, Adi took pride in running. In other
words, within the same group of students, there were different modes of engaging
with the task presented.

According to Merleau-Ponty, emotions are visible in our behavior, as they form
an atmosphere, which privileges some actions over others. However, Merleau-Ponty
distinguishes between flat affective responses and deep emotional expressions
(Cataldi 1993) because emotions, he argues, are only experienced at a deep level. In
the case of Mira, sitting with her back against the wall was her preferred response
over running. Although Mira was capable of running, being situated in a hallway
with many students passing, cameras recording their actions, and asked to run fast,
this was a situation that created feelings of discomfort. In the interview, she stated
that she felt uncomfortable about being recorded while running. She did not com-
ment on what it felt like sitting on the ground, because this was a superficial experi-
ence that did not require any deeper reflection. However, the necessity to run while
being recorded created negative inner feelings. Mira decided to “walk away” from
this task by sitting down. Her vocabulary of distancing herself includes phrases like
“I don’t want to,” “I don’t like it,” and “it makes me feel uncomfortable.” Merleau-
Ponty explains in Phenomenology of Perception that words are not used without
meaning. He classifies this further by stating that:

Our view of man will remain superficial so long as we fail to go back to that origin, so long
as we fail to find, beneath the chatter of words, the primordial silence, and so long as we do
not describe the action which breaks the silence. The spoken word is a gesture, and its
meaning the world. (2012, p. 184)

Merleau-Ponty reminds how important it is to examine the details of what has
been observed words, gestures, and embodiment.

Returning to Mira’s example, the emotions she reflected on were observable and
shaped the mode of engagement between her and the other students. Her emotional
response was prompted by the nature of the task, the environment, and artifacts,
including the video cameras, the other students, the public hallway, the meter marks,
and the assignment.

In the case of Adi, the artifacts and the surrounding had the opposite effect: He
willingly sprinted and displayed enjoyment and commitment when performing in
public. His body posture and embodiment while being in the hallway (walking in
the middle of the hallway, talking and engaging with all who walked by) was also a
display of his positive stance toward the activity and the others. While Mira’s body
posture combined with the prosodic indicators in her voice for negative emotions
when asked to run indicated her embodied affective refusal to the task at hand.
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9.8 Discussion

The aim of this chapter was to present an argument on how to take note and analyze
emotions as they played out in our example of a science activity at school. We were
using theoretical ideas proposed by the philosopher Maurice Merleau-Ponty.
Leaning on methodological approaches that analyzed talk and embodiment and
considering the physical environment, two worked vignettes were presented to
show how to identify and analyze feelings and emotions. The examples were from
a group of Danish primary school students who were tasked to conduct physics
experiments about the Doppler effect that involved a student running while the oth-
ers were to record and observe the runner passing by with a sound source.

We found through observations, interviews, and analysis of embodiment in given
situations, as well as taking note of pitch, volume, or intonation when talking (pros-
ody) that we were able to identify how different students responded to a task they
were given by their teacher.

All students were capable “runners” in the experiment, but one objected to doing
this task because it made her feel uncomfortable (Mira). Another one was rejected
by his peers because they did not perceive him to be a good runner (Hai), while
another one had the support of his peers and the task itself aligned with him seeing
himself being a physical performer (Adi). The activity was not about being able to
run fast or well, but the deliberate public display paired with recording the activity
itself on video foregrounded physical performance.

The school hallway was a particular environment that framed this group activity.
The inspiration to consider the environment to a greater extent was adopted from
Merleau-Ponty. In Phenomenology of Perception, he identifies how the body enables
the perception of the physical environment to make it possible to experience what is
“there.” The body allows grasping an object and holding it but also to move around
that object and gaze upon it. Through our bodily immersion, the environment is
being perceived. This embodied perception means that objects and the environment
exist as /ived in that moment but also have a past memory that is embedded in the
body, which also shapes the anticipation of perception. In our examples the students
lived in the environment “hallway” that they perceived in specific ways with the
constituents’ video cameras, other group members and students, or the marking on
the hallway floor shaping the perception of what is or might be perceived.

Taking into account gestures, facial expressions, prosody, and embodiment
means that we came closer to an interpretation of how the young people in our
examples felt. The theoretical space that Merleau-Ponty’s opens up is that there are
dimensions beyond the content of talk that show how people respond and feel in a
given situation. Merleau-Ponty’s idea of the lived body highlights that the body
makes it possible to experience reality. Following this line of thinking implies that
examining the students’ experiences requires the consideration and analysis of the
embodied experiences.
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The affective dimension of the body presents what Merleau-Ponty describes as
the emotional atmosphere that shapes our perceptions with the world. Perception he
explains is a constituent of the lived body that is situated in the world. According to
Merleau-Ponty, perception is not an “inner” show but forms an opening onto the
world. The ways in which people conduct themselves in the world are expressions
of emotions or styles of conduct that are visible from the outside (Merleau-Ponty
1964a).

The vignettes we presented unpacked different behaviors that were displayed by
the students as they made them visible through their styles of conduct. Drawing on
analytical tools that take note of embodied conduct such as conversation analysis,
prosodic analysis, and descriptions of bodily stance helped us to identify individual
responses or emotional atmospheres.

9.9 Conclusion

In summing up, we find that making sense of the body and how oneself and others
perceive its abilities is a useful way of understanding the connection between how
one behaves and responds emotionally to a given situation. Merleau-Ponty’s atten-
tion to the bodily sensations, and how they shape the decision-making process of
actions and interactions, implies that emotions are grounded in the body that carries
memory, attitudes, and feelings.

While it may be argued that Merleau-Ponty described emotions in his works as
an explicit concept only vaguely, we see this as strength that forces us to go beyond
categorization and into a dialogue with the empirical data to explore how visible
(emotional) actions privilege certain meanings.

Taking this theoretical point of departure has analytical implications because it
requires that we identify how people respond and interact through their whole bod-
ies. This means also that, when trying to understand interactions based on the notion
of the lived body, it is important to take note of interactions in context, the milieu or
environment, because this is where responses are formed.

Analyzing emotions this way means also that certain actions/relations are privi-
leged over others. The cultural processes and settings they are embedded in shape
this process. In the case of our examples, the Danish school, the science education
context, the task, the hallway, and the students formed all part of this cultural
setting.

Reflecting on this analysis, we find that exploring the role of emotions in class-
room interactions is insightful, not necessarily to categorize emotional displays but
rather to go into a dialogue with the empirical data to explore how the visible inter-
actions privilege certain meanings.
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9.10 Appendix: Transcript Conventions

The conversations captured in the presented vignettes have been transcribed using
Gail Jefferson’s transcript symbols (2004). Translations are provided
for each line. Bodily stance has been identified using Goodwin et al.’s
description of interacting bodies (2012).

: Lengthening of the preceding sound
) Item in doubt

0.5) Silence in seconds
>< Enclosed text is said more quickly
<> Enclosed text is said more slowly

horhhh  An audible aspiration

.hor .hhh  an audible inhalation

) Onset of noticeable pitch rise

l Onset of noticeable pitch fall

= The equal sign shows that there is no discernible pause between two
speakers’ turns or, if put between two sounds within a single speakers’
turn, shows that they run together

Bold Bold sounds are louder

- A dash shows a sharp cut-off
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Chapter 10
Interest and Emotions in Science Education

Morten Rask Petersen and Niels Bonderup Dohn

10.1 Introduction

Over the last four decades, a great deal of educational and psychological research
was devoted to the clarification of cognitive processes involved in students’ learning
in science. Although these efforts have come a long way to explain the unique
nature of student learning, they also demonstrated how little is known about the
influence of affective variables (Pekrun 2006). Affective variables, such as enjoy-
ment, are central for learning, because they guide cognition, assist people to select
among beliefs, arrange priorities among goals, determine access to memories, and
provide heuristics that influence reasoning, judgment, and planning (Oatley 2001).

In this chapter, we take a psychological perspective on emotions and interest in
science education. We begin by exploring topic and epistemic emotions, that is,
emotions triggered by the characteristics of the learning content as well as triggered
by the engagement with that content. Then we unfold the concept of interest and
link it to emotions and learning.

Affective variables are central to emotions and are physiologically bound to sub-
systems of the limbic system (or paleomammalian brain) (Pekrun 2006). Emotions
are defined as multicomponent, coordinated processes of psychological subsystems
including affective, cognitive, motivational, expressive, and peripheral physiologi-
cal processes. The term emotion refers to a collection of responses triggered from
parts of the brain to the body and from parts of the brain to other parts of the brain,
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using both neural and humoral routes. The end result of the collection of such
responses is an emotional state (Damasio 1998).

Such emotional states are individual and can be caused by prior experiences. For
instance, Ohman et al. (2001) found that people who fear spiders and snakes had
higher attention toward pictures where some contained their specific object of fear.
So just seeing a picture of a spider or a snake could cause an emotional state of
increased attention.

Students experience different emotions during science lessons in school. These
emotions can be positive (e.g., enjoyment, pride, and hope) or negative (e.g., anxi-
ety, anger, and boredom), and they can be frequent and intense. Some of these emo-
tions are brought into the classroom from life outside school, but most originate
within classroom settings (Pekrun 2006).

Emotions are of educational importance for two reasons. First, emotions can
affect students’ interest, engagement, and achievement, as well as the social climate
in classrooms (Pekrun et al. 2002). Second, emotions are central to psychological
health and well-being, implying that they should be regarded as important educa-
tional outcomes in themselves, independent of their functional relevance
(Fredrickson 1998). Both reasons can impact students’ learning. In this chapter, we
focus on the former, that is, on how emotions can affect students’ interest in science.
Interest refers to a psychological state which has both affective and cognitive com-
ponents: it includes emotions and valuing of disciplinary content (e.g., biology), as
well as the perception of having and being able to develop knowledge about that
content (Renninger and Hidi 2011).

Emotions that relate specifically to academic learning and classroom instruction
are defined as academic emotions. Students’ academic emotions are related to
studying, test taking, and attending class. According to Reinhard Pekrun (2006),
academic emotions can be categorized into four groups:

1. Achievement emotions relate to achievement activities and to success and failure
resulting from these activities. Examples are enjoyment of learning, hope and
pride related to success, and anxiety and shame related to failure. Achievement
emotions are pervasive in academic settings, especially when the importance of
success and failure is made clear to students.

2. Social emotions relate to teachers and peers in the classroom, such as sympathy,
compassion, admiration, contempt, envy, anger, or social anxiety. These emo-
tions are especially important in teacher/student interaction and in group
learning.

3. Epistemic emotions are emotions triggered by cognitive problems, such as sur-
prise about a new task; curiosity, confusion, and frustration about obstacles; and
delight when the problem is solved. Epistemic emotions are especially important
in learning with new, non-routine tasks.

4. Topic emotions pertain to the topics presented in lessons. Examples are enjoy-
ment of performing inquiry-based or hands-on activities (Palmer 2009) and dis-
gust when dealing with heart dissections (Holstermann et al. 2012).
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Activating positive topic and epistemic emotions, such as enjoyment of learning
the material, is assumed to trigger interest, strengthen intrinsic motivation, and
deactivate negative emotions, such as boredom (Pekrun 2006). In the following, we
discuss the conception of interest and its relation to emotions.

10.2 Interest and Emotions

Interest is defined as a positive cognitive and affective experience that directs atten-
tion to, and focuses it on, the activity or task at hand (Rheinberg 2008). Interest is
content specific, such that it is always directed toward an object, activity, field of
knowledge, or goal. When persons experience interest, their actions acquire an
intrinsic quality; they are driven by enjoyment rather than external reasons (Krapp
2002). However, it is important to note that interest cannot be equated with “enjoy-
ment while learning.” Enjoyment can occur for many reasons, and interest is only
one of these as we will outline in the section of different domains of interest that is
presented later. Interest creates the urge to explore, take in new information and
experiences, and expand the self in the process. It is commonly assumed that pro-
moting interest increases students’ intrinsic motivation to learn and the number of
learning strategies they use to do so (Hidi and Renninger 2006).

Interest is an important affective variable that is associated with focused atten-
tion, higher cognitive functioning, and learning (Ainley et al. 2002). The experience
of being interested is characterized as an optimal state that combines positive emo-
tions, e.g., feelings of immediate enjoyment, and positive cognitive qualities, e.g.,
striving for meaningful goals (Rathunde and Csikszentmihalyi 1993). In recogniz-
ing the strong affective component of interest, many researchers went so far as to
argue that interest is a basic emotion (e.g., [zard 1977). Suzanne Hidi (2006) sug-
gests that if we only consider the moment in which the psychological state of inter-
est is triggered, interest may be appropriately considered as an emotion. However,
as interest develops and is maintained, both affect and cognition contribute to the
experience. Furthermore, the relative strength of the two components of affect and
cognition change over time, with cognition having an increasing presence as inter-
est develops (Hidi and Renninger 2006).

Topics of interest are generally characterized as those that students perceive to be
personally meaningful. In science classrooms, interest is often associated with a
particular science topic (e.g., Hoffmann 2002). It may be that a student enjoys learn-
ing about science and attending science class; however, the student may experience
boredom if the content is not perceived to be meaningful.

In the following section we first give a brief introduction to the traditional view
of the interplay between learning as the cognitive variable and interest representing
the affective variable. Then we explore the concepts of affective variables, emo-
tions, and interest development where we gather and marshal arguments for another
perspective on the interplay between learning and interest. This theoretical outline
will then be exemplified through our empirical studies on interest development in



190 M.R. Petersen and N.B. Dohn

upper secondary biology classes. Finally we will discuss the implications of our
theoretical and empirical approach as well as its applicability beyond science
education research.

10.2.1 Interest as a Facilitator for Learning

Interest has a long history in educational research. For example, early educators
such as Johann Friedrich Herbart (1965) and John Dewey (1913) pointed to the
importance of interest for supporting learning. They noted the importance of inter-
est in encouraging effort, focused attention, and persistence to understand content
and that the design of tasks was likely to promote learners’ interest in content to be
learned.

Interest is conceptualized by most researchers as a phenomenon, which emerges
from an individual’s interaction with his or her environment (e.g., Krapp et al.
1992). The etymology of the term infer-esse, “between being,” points in the same
direction (Dewey 1913). Interest is defined as a positively cognitive (involving
knowledge and experience) and affective experience (involving positive feelings
and appreciation) that directs attention to the activity or object at hand (Rheinberg
2008). Interest is characterized by focused attention and engagement, and feelings
of pleasure, happiness, and well-being are typical emotional aspects of interest-
based activities (Schiefele 1991). Suzanne Hidi and Judy Harackiewicz (2000)
argue that students, who are interested in a particular subject, exhibit greater atten-
tion, are more persistent, feel greater joy, and learn more than students who do not
have this interest.

The close connection between interest and learning is seen by many as self-
evident; the more interest a student has in a particular topic, the more willing he or
she is to learn about that topic. Alternatively, those who have little interest in a dis-
cipline tend to learn less. More specifically, interest affects goal setting and learning
strategies in ways that make it a particularly relevant variable for improving educa-
tional practice (Hidi and Renninger 2006). It is generally assumed that interest is a
motivational variable for learning: it induces learners to persist with a task, even if
it is a difficult one; it focuses their attention on the task, and it produces positive
affect regarding the task, and the result of this is learning.

10.3 Interest Development in Theoretical Perspectives

When looking at interest as a theoretical topic, it is common to see interest appear-
ing in three distinct domains involving a subject, an object, and an action. These
domains are (i) dispositions, (ii) interestingness, and (iii) the psychological state of
interest (Krapp et al. 1992). In the following section we will outline these three
domains. In doing this we are also referring to their relations to their affective
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variables. After this short outline of each of the domains, we will combine the three
domains with learning in order to describe some of the interplay between cognition
and affection in learning and interest development.

10.3.1 Interest as Disposition

We all have dispositions for getting involved in and with different kinds of objects
and activities. When interest is understood to be a disposition, it is therefore a
domain involving a subjective perception, recognition, and interpretation of an
object combined with the will to act upon it. Whereas the first part involves cogni-
tion, the latter involves affection and thereby goes beyond cognition. The will to act
is in other words a matter of affectional involvement with the perceived object. The
affectional involvement is therefore motivated but not necessarily as an interest in
the object. Involvement with the object could be either a unified or a divided activity
(Dewey 1913). When the activity is divided, it is not the object in itself that is of
interest but instead the fulfillment of others’ goals, e.g., the teachers while a unified
activity is an activity for the sake of the object. So even though both kinds of activi-
ties lead to the fulfillment of a goal, there is a great difference in the affective state
involved in those different forms of activity. Although divided activity calls for
willpower and maybe fear of the consequences for not fulfilling the goal, a unified
activity involves joy and positive expectations towards goal fulfillment. It is in the
unified activity that we find an interest in things, and it is therefore in dispositions
that lead to recognition of possible unified activities that we find interest as a dispo-
sition. Such positive expectation of goal fulfillment and positive emotions of under-
standing can turn into pleasure and joy in working with the specific topic. Klaus
Fiedler (2000) provides a model — the dual-force model — for combining learning
and affective variables during learning. One of the key components in this model is
that it builds on our internal long-term interpretations of emotional stages. The
model refers to the constructivist thoughts of Jean Piaget in that it sees the involved
affectional variables as negative when doing accommodation, while the affectional
variables are positive while doing assimilation. Positive emotions and feelings entail
that there is a general drive where the individual investigates and becomes more
creative with the task while there is an aversion or frustration in the negative affec-
tive variables that forces the individual to focus more on getting the task right and
finding structure. This model is useful in seeing the understanding of a topic as a
trigger for positive emotions.

In the dispositions we again find a division into two subcategories, namely, gen-
eral biological dispositions and individually experienced dispositions. It is outside
the scope of this chapter to outline fully the differences, but in short the general
biological are characteristics of an object that draw the attention of the individual
toward the object. Such characteristics are referred to as interestingness (see next
section), but they are characteristics that in general draw the attention of people, and
therefore they are not tied up with the experiences and values of the individual (Wolf
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et al. 2014). In contrast, there are the individually experienced dispositions. Such
dispositions are based on prior experience with an object similar to or related to the
current object of interest. As previously stated, the difference between these disposi-
tions lies in the personal value of engaging with the object. Dewey (1913) stated that
the individual seeks growth, and if prior experience involves interacting with an
object leading to growth, then there is a disposition for engaging with such an object
when faced with it again. Such a growth of mind stimulates enjoyment, while experi-
ences without growth on the other hand stimulate boredom and are not likely to cre-
ate dispositions for further engagement. Such an understanding of individual
dispositions towards interest are founded on individually valuable experiences
involving both cognitive growth and positive affective experiences of value. So one
claim made here is that it is the personal value of learning that constitutes the emo-
tional input for the individual to experience positive feelings towards learning in
science. This implies that that object of interest contains some kind of substance that
is recognizable for cognitive growth in the individual. This is the basis of the inter-
estingness of the object.

10.3.2 Interest as Interestingness

The specific characteristic of an object, that makes it interesting, is referred to as
interestingness. When students are handling live earthworms in biology lessons, for
example, some may find the activity interesting. Interestingness may here refer to
the hands-on aspect of the activity or the “sliminess” of the worms. Students have
dispositions for different perceptions and interpretations of some objects, while oth-
ers are of a more general nature. The concept of interestingness was first examined
by Roger Schank (1979) who found that an object can contain three different factors
to draw the attention of a subject: firstly if one’s expectations were not fulfilled,
secondly if some information was missing, and thirdly if the object included distinct
themes like death, danger, power, or sex. Suzanne Hidi and William Baird (1986)
describe the first two factors as context dependent, while the last is described as
cross contextual content.

Because the object is given in a context — and in school within the context of
teaching — it is also given that the interestingness of the object is the only thing that
an outsider can form and manipulate to have the subject to draw attention toward it.
But because these categories are of general interestingness, they also draw upon the
general biological disposition from above. This means that there are factors that can
draw a person’s attention toward an object, but this is not necessarily the object that
is more interesting from a personal view. There is only limited personal growth
involved in interacting with the object, and drawing on such general interestingness,
in the terminology of Dewey (1913), is called sugarcoating or, in contemporary
usage from game-based learning, chocolate-covered broccoli (Habgood and
Ainsworth 2011). It is not the object in itself that has interest but instead a general
interestingness outside the actual object, and by covering the object up in either sugar
or chocolate, we distract students from seeing and valuing the object and instead
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digesting the coating, and by doing so we actually introduce the students to a divided
activity. As Dewey (1913) states: “When things have to be made interesting, it is
because interest itself is wanting” (p. 11). And interest in itself is not of value. The
value connected to the individually experienced dispositions lies within the specific
object and its possibilities to stimulate personal growth. It is therefore not enough to
focus on the interestingness of an object to create fruitful affective stages in learning.
In order to create a context containing interestingness, there has to be congruence
between the object of intended interest and the object of attraction. If not, then the
attraction is drawn in other directions, and we will be back at the divided activity
described above.

In order to maintain interest, there has to be to growth in perception and valuing
of the object. This means that not only does interest work as a facilitator for learn-
ing, it also operates in the other direction where learning is working as a facilitator
of interest. Here, it is not enough to discuss if the object has some kind of interest-
ingness. It is also necessary to look at the quality of such interestingness and if this
interestingness is embedded in the object or introduced as a covering layer designed
to coax students into swallowing it.

10.3.3 Interest as a Psychological State

Interest can also be a psychological state. Traditionally this state is divided in two
parts, namely, (a) situational interest and (b) actualized individual interest (Krapp
et al. 1992). Originally situational interest represented interest initiated from the
interestingness of the object — including some of the general and cross contextual
factors from above — while actualized individual interest was initiated from indi-
vidual dispositions to recognize content from prior experiences in the current object.
Even though there has been substantial research focus on situational interest, the
concept of actualized, individual interest is almost neglected. This could be due to
the fact that the differences between the two, when observed in research, are not
clear. In fact they may be so similar that Paul Silvia (2006) proposed that the con-
cept should be removed from research on interest because it was a pure theoretical
construct that was not measurable in practice. Although research has been focusing
on situational interest, it seems hard to find a coherent approach from where to
understand and investigate interest as a psychological state (Renninger and Hidi
2011).

The distinction between situational interest and actualized individual interest is,
in our context, seen as fruitful in that it reveals a distinction between the different
qualities of interest and interestingness.

Interest as a psychological state implies that there has been a connection
between the subject and the object. Within some research literature, this connec-
tion is often referred to as a catch (Mitchell 1993) or a triggering (Hidi and Baird
1986). The distinction between these two approaches lies in the direction of the
connection where catch implies that the object has sufficient interestingness to
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catch the attention of the subject, whereas triggering implies that the subject
through dispositions encounter the object due to recall of prior experiences. Within
research in science education, there has during the last decades been a focus on
triggering as the connection between the object and the subject (Renninger and
Bachrach 2015). Again referring to the quality of the interest, a catch may be seen
mostly referring to the general biological dispositions, while triggering is mostly
an outcome of individual experienced dispositions. In order to constitute further
the psychological state of interest, there must be a hold of the attention and pos-
sible engagement from the triggering. Here, Suzanne Hidi and Ann Renninger
(2006) provide a model dividing this holding in two main categories, namely, (i)
situational interest and (ii) individual interest. Situational interest is further divided
into two subcategories of triggered situational interest and maintained situational
interest. Both phases have in common that there is a need for outside support from,
e.g., a teacher to keep focus on the object and finding characteristics worth work-
ing with. Individual interest is also divided into two subcategories which are
emerging individual interest and well-developed individual interest. In these
phases the drive for engaging with the object primarily comes from the individual
and thereby from the individual experienced dispositions.

Even though Silvia (2006) makes a valid point about the practical investigations
of interest, it seems that there is a need for further distinction between concepts
within the domains of interest as a psychological state. In the following section, we
will look at the interconnections between these three domains and link these con-
nections toward emotions.

10.4 Connecting the Domains of Interest

There is a clear connection between going from the domain of dispositions and the
domain of interestingness towards the domain of interest as a psychological state,
which is also described in research literature (Krapp 2007). What is not that clear is
the reverse connection from interest as a psychological state toward interest as dis-
positions or as interestingness. The triggering/catch and the hold of an actualized
interest give a direction of a somewhat momentary state of interesting interaction
between the subject and the object, but it does not give an explanation for the devel-
opment of interest and the role of an actualized interest in this development. If the
psychological state of interest is actualized and held, we claim there can be a com-
bined effect of the four-phase model of interest development (Hidi and Renninger
2006) and the personal growth of mind (Dewey 1913) involving both cognitive
development and affective well-being.

The affective dimension may be negative to begin with, such as frustration or
avoidance of a difficult task. In order to contribute to the development of interest,
this negative affect must be turned into a positive which is what happens when dif-
ficulties are overcome (Fiedler 2000). This can happen either as an “aha experience”
with a sudden positive feeling (Bechara and Damasio 2005) or as a more slow
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understanding with a change in long-term emotions (Linnenbrink and Pintrich
2004). In fact it is in the overcoming of difficulties that the positive emotions
can help to establish and develop an interest. As Dewey (1913) states:

It is not too much to say that a normal person demands a certain amount of difficulty to
surmount in order that he may have a full and vivid sense of what he is about, and hence
have a lively interest in what he is doing. (Dewey 1913, p. 52)

This is yet another argument for reversing the connection between interest and
affection. It is through the learning and the cognitive gain that the individual creates
positive feelings toward an object. So our claim here is not only that the triggering/
catch and the hold parts direct interest from the subject and the object toward a com-
mon domain of an active psychological state of interest. When this state is actual-
ized, it also feeds back to the other two domains in that the object is opened up and
deeper layers of understanding become accessible while at the same time the active
interaction with the object and the new dimension opening up is valued by the sub-
ject thereby strengthening the individual’s experienced dispositions for further
engagement.

To sum up the theoretical approach, we do not accept the common approach that
interest is a facilitator for learning (Krapp 2002). Learning is also a facilitator for
interest development.

Patricia Alexander (2004) proposed the Model of Domain Learning (MDL),
which describes interest development in parallel to a person’s increasing academic
competence. Alexander et al. (1994a) have shown that levels of individual interest
and domain knowledge are highly correlated. Both situational and individual inter-
ests are included in discussions of the role of interest in the MDL. The MDL speci-
fies stages of individual expertise development (and of concurrent interest
development). Alexander suggested that the final stage of expertise is only reached
after high school and that the stages of the MDL are sequential and irreversible. As
a consequence, if a person is an expert, then he or she has an individual interest for
the subject matter domain. This also means that individual interest is not present
before reaching expertise. The model has met critique in that Hidi and Renninger
(2006) claim that individual interest can be present in much earlier stages and in
younger students than postgraduate high school students. We here agree with the
critique but also keep in mind that the MDL does not have the intention to describe
interest development but rather to present a clearer view of learning thereby having
a focus on cognition and not on affective variables.

We found underpinning arguments for the view that learning may facilitate inter-
est development through research on interest development in science education. In
the following section, we will show how students experience the affectional side of
leaning. This is done through two cases where the empirical work thereby will
underpin our theoretical statements on the directions and interplay between cogni-
tion and affection.
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10.5 Cases

To illustrate our theoretical statements, we here present two cases from upper sec-
ondary biology education. The combination of the two cases addresses the point
taken in the earlier theoretical discussion that learning can be a facilitator for inter-
est development.

10.5.1 Learning to be Interested: The Case of Animal
Physiology

The first case concerns an undergraduate biology course in animal physiology
(Dohn et al. 2009). Students’ situational interest was investigated by observation,
informal conversational interviews, and a questionnaire. Students described what
had caught their interest in previous lessons (lectures, theoretical exercises, and
laboratory exercises) and described why they found the situations interesting. The
aim was to explore students’ perceptions about sources of interest.

Knowledge was a very important source of interest in this study. Knowledge-
based interest was identified at two levels: (1) aha experiences and (2) background
knowledge.

When a student is “stuck” on a problem, he or she sometimes achieves a clear
and sudden solution through insight — the so-called aha experience. Aha experience
refers here to a knowledge-based interest that is triggered by a sudden and unex-
pected flash of insight. For example, a student stated that “it was really fascinating
when I suddenly realized how muscles function.”

The experience of being interested seems to be the consequence, rather than the
cause, of the intellectual activity involved in resolving some issue. An explanation
of why aha experiences can trigger interest must be sought in closely related vari-
ables like optimal challenge, novelty, and optimal discrepancy between input and
cognitive structure (Deci 1992). The aha experience is situated in the context of
problem-solving. As such, the first step toward promoting the aha phenomenon is to
present students with interesting and challenging problem:s.

One of the most common interview responses was that interest emerged by
acquiring knowledge in physiological processes and how these processes are
expressed in different living animals in comparison with human beings. The
responses refer to a knowledge-based interest which is generated due to relevant
background knowledge. This category has much in common with aha experience
but is much more persistent and of more individual character.

In a study by Patricia Alexander and Karen Murphy (1998), the undergraduates
demonstrated significant growth in domain knowledge and were more personally
interested in that domain, which suggest that knowledge and interest should be sig-
nificantly and positively correlated.

According to Alexander et al. (1994b), there appears to be a reciprocal relation-
ship between knowledge of a domain and interest in the domain. That is, we pursue
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learning about things we are interested in, and the more we know about something,
the more we become interested in it. Previous research suggests that background
knowledge is related to both individual and situational interest, even though knowl-
edge appears to be related more strongly to individual interest (Bergin 1999). In a
study by David Palmer (2009), learning (i.e., the acquisition of domain knowledge)
was found to be the most important source of situational interest among K-9 science
students.

From an educational point of view, the major challenge is how educators can
help students in the acquisition of domain knowledge and thus interest. Unfortunately,
background knowledge is a factor which is difficult to change, because it is pre-
dominantly an individual variable. As Dewey cautioned decades ago (1913), tran-
sient (i.e., situational) interest alone will not sustain learning, and such sustained
learning is requisite for proficiency in any complex domain. Thus, abstract, demand-
ing exposition will need to be carefully anchored to the goals and long-term interest
of students (Alexander et al. 1994a). Findings from studies of interest suggest that
educators can help students sustain their attention toward tasks even when these
tasks are challenging. This could either mean providing support so that students
may experience a triggering of situational interest or providing feedback which
allows them to sustain their attention, generate their own questions, and select
resources which promote problem-solving and strategy generation (Hidi and
Harackiewicz 2000; Schraw and Lehman 2001).

10.5.2 Learning to be Interested: The Case of Simulating
Natural Selection

As shown in the above case on animal physiology, it was found that knowledge and
new learning could be what the students found interesting. Another study on this
topic was approached more directly (Petersen 2012). In Morten Petersen’s (2012)
study, students at upper secondary level were doing a simulation of natural selec-
tion. All students had read and had lessons within the area of natural selection and
evolution beforehand, and the simulation was therefore not introducing new knowl-
edge but instead consolidating prior knowledge.

The approach in the study was to test the development of conceptual understand-
ing of core concepts of natural selection and evolution addressed through the simu-
lation. Students who showed development in the direction of a more scientific
understanding of either one of these concepts were then interviewed afterward spe-
cifically addressing their experiences of learning and understanding these concepts
and their emotions in doing so. The target group of students informing the project
was therefore limited to students who showed signs of having cognitive expansion
of the prior understanding.

In this exploration of interest development through learning, it became clear that
every student interviewed in the beginning found it hard to cope with the simulation
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of natural selection with Lego® bricks which was the material for modeling
(Christensen-Dalsgaard and Kanneworff 2009). When the students started working
with the simulation, they saw the bricks for what they were — bricks. But after work-
ing with the simulation, almost every student changed their perception from seeing
a pile of bricks to seeing small animals. This change of perception is what we argue
for as an essential part of interest development in the theoretical approach to inter-
estingness and the interplay between interest as a psychological state and interest as
interestingness.

In the follow-up interviews, students connected this change of perception to the
understanding of not only the exercise but also the natural selection in general. Even
though the students had had lessons in natural selection before forehand, almost all
of the students experienced a deeper understanding of the concepts involved in natu-
ral selection and especially the interplay between these concepts. It is through this
change of perception that we find not only a shift in emotional state from slight
frustration and lack of understanding toward understanding and enjoyment but also
an unfolding of the object — in this case the bricks — helping the students to become
aware of their personal growth through this deeper understanding.

When discussing the research setup with colleagues, a common critique was that
because almost every child has had good experiences with Lego® bricks, it would be
the bricks that caught the students’ interest and not the biological simulation of
natural selection. In other words the bricks would have a functioned as sugarcoating
or chocolate covering and thereby lowered the quality of the perceived interest for
students. When confronting students with this critique in the interviews, it turned
out that many actually disassociated from the bricks as they felt that they were too
old to use toys in upper secondary school. This disassociation thereby confirms to
us that when interest is present, it is also present in a quality that could be seen as an
actualized individual interest. This means that when we find interest, it is due to that
biological domain knowledge in the simulation and not due to the recall of child-
hood play with bricks.

As seen in the former case, students experience new knowledge in different ways
as either aha experiences or as background knowledge. In the case of natural selec-
tion, this is also the case, but some of the students report that they actually had an
aha experience but that this experience did not happen during the exercise but when
they were working with their written protocol of the exercise that they had to hand
in. This indicates that even though the students were capable of showing progres-
sion in their conceptual understanding from the pretest to the posttest, this new
knowledge did not reveal itself to the students as explicit knowledge until they again
had to work with the concepts and knowledge of the simulation.

Such a delay of understanding and revealing of knowledge is also found by Kevin
Pugh (2011) in the investigation of transformative experiences, and actually the
simulation of natural selection led many students toward such transformative expe-
riences. The understanding of the concepts involved in natural selection and their
interplay did not only open up as deeper knowledge. It was also valued knowledge
for the students making some of them see their everyday life from a new perspec-
tive. So the findings of the study indicate that from the actualized interest there is a
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feedback to both the object as deeper understanding and to the subject and thereby
the dispositions in valuing this new deeper understanding.

We thereby find empirical evidence that the process of learning and interest
development in science education is not a unidirectional process but can be viewed
upon as an interdependent process similar to Alexander’s (2004) MDL, but also tak-
ing the critique from Hidi and Renninger (2006) into account in that we find an
interest well founded in individual dispositions even though students may not be
experts in the domain of biology and evolution.

10.6 Perspectives of Focusing on Interest Development

In this chapter we argued that the connection between affective variables in interest
development and cognitive processes in learning is not a unidirectional connection
but rather a connection that can be both interest as a facilitator for learning and
learning as a facilitator for interest development. Through our theoretical outline
we have shown that even though the common approach to the connection between
interest and learning is that interest is a facilitator for learning, we also find argu-
ments in the research literature for the opposite approach seeing learning as a facili-
tator for interest development.

Throughout our argument we have also discussed the quality of the interest in the
sense that the object of interest has a need for an inbound possibility of unfolding
itself to the individual through learning and understanding instead of the object
being covered in stimuli for drawing attention toward the object. In order for an
object to entail true interestingness, the object has to offer possibilities for personal
growth and valuing of this object. If there is no learning and personal growth during
an activity, the individual may hold the activity for a while, but the activity will not
contribute to strengthening a future engagement with similar content.

Through our empirical work we found that not only do university students in
biology find it interesting to learn through either aha experiences or through back-
ground knowledge in the case of animal physiology. Students in the case of natural
selection actually find that the deeper understanding of the interrelation between
previously learned concepts is the core in awakening their interest. The empirical
work thereby goes hand in hand with our theoretical outline in questioning the uni-
directional connection between interest and learning.

Through our theoretical and empirical argumentation, we highlighted learning as
having the qualities of understanding, cognitive growth, value, and transformative
experiences. So in order to go beyond cognition in learning, this learning has to be
a deep learning going from learning about biology toward a learning of biology
(Scardamalia and Bereiter 2006). Such deeper learning is more time demanding
than an introduction to topics without this deeper understanding and thereby leaving
teachers with a challenge toward fulfilling a standard curriculum. From our previous
arguments with reference to the dual-force model (Fiedler 2000), we can state that
such a lack of time for getting to understand the topic may in the worst case intro-
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duce students to a long-term emotional state of negative emotions without having
the time at hand for students to follow the emotional progression in understanding
toward a more positive emotional state. Such an experience is not likely to enhance
the development of more enduring interest. In fact an experience of that kind would
be capable of drawing students’ attention in other directions other than science in
that they experience the lack of personal growth.

A critique of such arguments can be that we thereby are postulating that a person
cannot be interested in something unless this involves deep learning and under-
standing. We do not mean to exclude short-term positive engagement with objects
as not being interesting to the person but in order to contribute to the personal
growth and the valuing of the content the interaction needs to be over a period long
enough for the object to open up toward seeing new dimensions of it. Here, the
short-term engagement can be placed as situational interest that can be held through
general biological dispositions, and covering the objects in such interestingness is a
distraction from an object not unfolding itself.

In this chapter, we have concerned ourselves with biology students in upper sec-
ondary school and at university. It should be kept in mind that, to the extent that the
results are statistically generalizable, they might well hold only for similar popula-
tions. It is likely that different emotional and motivational dimensions would emerge
with different populations and in different subjects. Replicating this study with dif-
ferent populations, not least ones with younger students, would be an important next
step. Despite these limitations we would like to pinpoint our main claim in this
paper once again. We have argued that not only can interest be a facilitator for learn-
ing. It also operates in the opposite direction in that learning can be a facilitator for
interest development. For a practical implementation of our claim, a teacher is
therefore not in need of focusing on interest in itself for getting students motivated
and interested. A focus on learning and understanding of content knowledge can
also be a way for students to get a positive affective experience with learning and
thereby go beyond cognition.
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Chapter 11
Science and the Arts: Curriculum Integration,
Learning, and Emotions in Schools

Tatiana Chemi

11.1 Introduction

This chapter presents several perspectives on the meeting of the arts with science.
Partly referencing my previous work on arts integration (Chemi 2014) and artistic
creativity (Chemi et al. 2015) and partly using an original empirical case of “tinker-
ing pedagogy,” I intend to unfold the relevance of and complexity behind the meet-
ing between art and science. The purpose is to uncover the complexity of arts
integration practices and to offer a nuanced view of the relevance of the arts for
learning and teaching science, considering affects as the foundation of learning pro-
cesses. I will discuss conceptual differences and similarities in artistic and scientific
approaches, using the concrete example of Danish schools that are developing a
cross-disciplinary approach to the arts and sciences. The case reported here is
described against the background of qualitative research completed in 2014. Data
sources included semi-structured interviews with students and teachers; informal
conversations with teachers, artists, and school leaders; observations of learning
expeditions; participation in facilitated school meetings (made visible by teachers’
qualitative assessment); and document analysis (teaching plans, educational mate-
rial, students’ self-reports). As a supplement to the qualitative data, I also used a
short survey, which included quantitative items and was developed as an internal
evaluation tool (Fredens and Fredens 2014).
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11.2 Opposites?

Art and science have often been opposed to each other throughout the history of
Western cultures (Wilson 2010). During the early European Enlightenment, the art-
ist’s creativity was supposed to adjust to domain-agreed rules in order to be accepted.
On one hand, the academic discourse was able to systematize creative works of
science and arts, seen as “twin aspects of the same ‘scientific’ interest” (Goldwater
and Treves 1976, p. 13) and give them a “professional” or specialized audience. On
the other hand, artists and creators in general were presented with new beliefs that
dispensed with classical and medieval philosophies and valued instead scientific
truth and reasoning.

Periods of holistic views of human knowledge and expression, like the
Renaissance, which cultivated the balanced unity of science and arts, were over-
ruled during the Romantic era. In the Romantic schism between science and art,
scientists were seen to be wise representatives of rationality, logic, and practical
scientific thought (Runco and Albert 2010). Artists were spontaneous, mad people,
prey to their feelings, and characterized by genius and extraordinary talent. The
Romantic stereotype prevented the following centuries from looking at artists as
navigating through both feelings and rational thinking, both openness and rules, and
both individual and dialogical processes, as studies focused on artistic creativity
have shown (Chemi et al. 2015). Systemic (Csikszentmihalyi 1999) and sociocul-
tural perspectives (Connery et al. 2010) on artistic creativity offer an alternative to
the dualistic separation of emotions and cognition proposing instead a holistic view
that combines emotions and cognition and individual and society. The heavy heri-
tage of Romanticism has influenced to the same extent both scientific and artistic
practices. According to Damasio (1999), this has, for instance, seriously restrained
the sciences from approaching areas such as emotions and feelings, thought to be
irrational, and exclusive domains of the arts. It has often kept the arts, on their part,
from taking an interest in scientific inquiry or applications.

This discourse and attitude radically change with the cultural avant-gardes
throughout the whole nineteenth century, when artists played with theoretical con-
cepts, to the point of founding the movement of conceptual art and stimulating a
new reunion of the arts with science (Wilson 2010). Over the last 20 years, increas-
ing collaborations between scientists and artists have changed the dualistic para-
digms, offering a different ontology for human expression and creativity. After all,
both scientists and artists share a commitment to creative processes.

Dichotomist conceptualizations miss the fact that both science and art focus on
phenomena and make use of experimental approaches. Yet they differ from each
other, because science seeks to test hypotheses and scientific analysis is targeted at
disseminating conclusions, whereas art prefers to create and shape, without neces-
sarily achieving and showing conclusions. Artworks might be the product that con-
clude a creative process, but they tend to be open ended and leading to novel
questions.
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However similar and jointly contributing to a human gestalt, the arts and sciences
can still unfold their episteme differently. What is specific to artistic practices is
already implicit in the very word “art.” It is therefore essential to address the impli-
cations behind this word. The modern use of the word “art” is located in the Latin
ars, meaning art, skill, or craft (Morwood 2005). Most European languages borrow
the Latin lexeme: English and French art and Italian, Spanish, and Portuguese arte.
Others adopt a semantically similar root, originally coming from the Proto-Germanic
kunnana, “to know how to,” and German, Danish, Dutch, and Norwegian translate
it as kunst and Swedish as konst. A peculiar difference in origin but not in meaning
is represented by the Greek zeyvn (“tekne”), meaning, once again, skill or craft. The
latter is most significantly the origin of the modern word fechnique and its deriva-
tives, technical and technology. Both in Germanic and Romance languages, art is
related to the semantic field of practical skills.

In Western cultures, art refers to what is made by human beings by applying
skills, crafts, and capabilities, and which is at the same time meaningful, meaning
generating, and to be shared with others. Still today, in spite of the many challenges
of avant-garde experiments of cross contamination, such as the readymade (the use
of objects and artifacts) or happenings, art is in our linguistic perception something
linked to the tradition of “handicraft,” something made with the hands or whole
body, which at the same time is meaningful and is to be shared in and with a given
community. The artistic process is accomplished when a maker produces “some-
thing” (a work of art, a performance, an event, a display), which is purposely made
for a receiver, to be perceived, understood, and decoded. The natural sciences, on
the other hand, tend to be defined as the study and observation of natural phenom-
ena, as opposed to culture (i.e., made by humans).

Eisner (1981) describes the differences between art and science in terms of fun-
damental characteristics and not as oppositions. He makes the distinction between
old views of scientific and artistic manifestations into a systematic taxonomy with
the following elements:

1. Forms of representation: science is based on codification and literal meanings;
the arts are based on evocation and metaphor.

2. Criteria for appraisal: science’s main method of appraisal is validity and lack of
bias; in the arts, credibility is extended also to the verisimilar, and bias can be
positive.

3. Points of focus: in science, what is manifest and the observable are objects of
analysis; in the arts, the acts of empathy and imagination are the focus.

4. The nature of generalization: statistical or probabilistic generalization in sci-
ence emerges out of randomness; in the arts the belief is that a case can apply
to other cases.

5. The role of form: in the arts form is content.

6. Degree of license allowed: in science no license is allowed; the arts expect
artistic license.

7. Interest in prediction and control: classical and positivist science is based on
naturalistic-like generalization; the arts tend to qualitative explication.
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8. The source of data: standards are the source of scientific data, with the risk that
the hard to see is overlooked; in the arts, the main source of data is the
investigator.

9. The basis of knowing: classical science is basically positivistic; the arts allow
and expect methodological pluralism and the inclusion of emotions in the epis-
temological process.

10. Ultimate aims: in science, it is the discovery of truth; in the arts, it is the cre-
ation of meaning.

Eisner’s lifelong work focused on recognizing the differences between the arts
and science and on building paradigms of integration that could bring the two
together. To be fair to different tendencies in the philosophy of sciences (Kukla
2000), I must mention that constructivist perspectives are being considered as well
in natural sciences as in humanities. One of the consequences of the constructivist
turn is the possibility of moving beyond positivism in all kind of sciences. But what
kind of paradigm should be used when the arts and science actively collaborate with
each other? What happens in paradigms that unite the arts and sciences? And more
importantly in the present chapter, what are the implications of Eisner’s ideas in
pedagogical experiments that attempt to integrate the arts and sciences?

11.3 The Arts and Sciences in Learning

Many questions arise when arts and science meet and when art meets pedagogy.
How can art contribute to the individual’s optimal learning and self-development?
What is the role of artists when they collaborate with schools? To what extent can
the meeting with schools enrich artistic exploration? Further questions emerge
when the arts meet school subjects such as the sciences that are, only apparently,
very distant from aesthetic approaches. This meeting requires closer consideration,
together with focused attention on its emotional and motivational components.

A number of research findings have shown that aesthetic, cultural, and artistic
experiences can help in creating and maintaining meaningful engagement with
learning (Chemi 2014), whether this takes place within formal or informal learning
environments (Chemi and Kastberg 2015). These studies show that artistic experi-
ences can greatly facilitate dedication, self-development, and learning and that what
has a major effect on learning and creative expression is when children and young
people experience great commitment and passion for what they do (McLellan et al.
2012). Through the arts, individuals can express emotional experiences that are
strongly linked to learning and development. According to neuroscience (Immordino-
Yang and Damasio 2007) and embodied cognition (Johnson 2007), individuals
learn against a background of affective processes. In this chapter, emotions are seen,
as in Damasio (1999), in an embodied perspective, and aesthetics is here approached
as the engagement of the senses and appreciation of beauty. In the last 20 years in
the pedagogical field, there has been increasing interest in the learning potential
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implicit in bridging the arts and sciences and toward the role of emotions in learning
processes (Lund and Chemi 2015).

In order to operationalize the unity of cognition, body, and emotions in learning
processes, several innovative educational designs are based on the integration of the
arts and sciences (Marshall and Donahue 2014). These educational designs, which
aim at and often succeed in achieving better learning, social skills, and well-being,
are victims of several dilemmas. On the one hand, the arts are viewed with instru-
mental interest, with the focused purpose of exacting as much numeracy and liter-
acy out of individuals and groups as possible. On the other hand, in spite of the
general notion that the arts foster unique learning potential, funding for arts projects
and teaching hours in the arts are reduced at all levels of education.

However, new trends in education are emerging, such as “the integration of arts
education in the promotion of science, technology, engineering and mathematics
(STEM) education” (Winner et al. 2013, p. 27). Korea and the USA, for example,
are adding the arts (or arts and design) to the STEM group of disciplines, creating
the new acronym “STEAM.” Arguments for this integration are the expectations of
specific outputs, such as students’ self-confidence, creativity, and innovation. At
national level, these results are directly linked to a political discourse that encour-
ages all activities that might bring economic growth to the nation. The truth of these
claims, already challenged in the past (Winner and Cooper 2000), is problematic
and poses the question of whether learning in the arts transfers to non-arts domains.
There is no consensus among scholars on the answer to this question. Evidence has
not yet demonstrated causality but only assessed correlation. In other words, partici-
pation in the arts correlate with high or improved academic performance, but there
is no clear evidence that improvement in school is due to art experiences. Learning
in the arts seems to be correlated to learning in non-arts subjects, but the reason and
the cause of this are still uncertain. Moreover, it might be unproductive for the arts
to relegate them to an ancillary position in the educational hierarchy. Are students
expected to engage in the arts only because they will learn STEM subjects? Or
rather because the learning implied in artistic experiences is unique and offers dis-
tinctive developmental opportunities?

Arts-integrated projects are based on the arts but not arts enriched. In other
words, art is both cultivated as a subject in itself, and it is integrated with other
school subjects with the purpose of facilitating learning across other disciplines
(Koppman 2010). Authentically integrated school projects or learning environments
are built upon an optimal balance among subjects, insofar that all the subjects are
present and effective to the learning process. Integration in the arts needs to be
meaningful and not just being entertainment or serving an ancillary role to other
academic works (e.g., singing the alphabet song). Students in arts integrated pro-
grams are stimulated in their thinking and questioning explicitly and purposely
(Willner 2010). As Willner (2010) highlights, it might not be enough to establish
cross-disciplinary projects, but arts-integrated activities raise the need for thinking
about education differently, in terms of critical thinking, and scientific questioning.
As other studies also emphasize (Deasy 2002), the matter of learning outputs in
arts-integrated projects or environments is closely related to the educational
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approach to these activities. In other words, better learning or learning in itself is not
an immediate consequence of integrating the arts with non-arts subjects (Fiske
1999). Rather arts-integrated environments can offer the preconditions for deep
learning to occur. This must be planned, nurtured, and developed in educational
cultures that value the holistic development of individuals and make it possible.

The arts/science partnership is, in the context of arts integration, a case of excep-
tional interest. Given the domains of art and science, projects that integrate the two
subjects hold learning potential at several levels: learning outputs might gain from
engagement and pleasure, schools might become the change they envision by prac-
ticing a holistic paradigm of education, and societies might gain not only economi-
cally but also socially and culturally by engaging with well-balanced and developed
citizens. These ideal outcomes are based on the belief that art and science share
common values and practices. Horvath and Marshall (2014) define the learning
achieved in the natural sciences as similar to the sense of wonder to be found in the
arts. They maintain that the curiosity and wonder that initiate participation in both
art and science begin with experiences. Similarly to the arts, science in school meets
learners with questioning, interrogating, need for understanding, and with an open
attitude toward healthy skepticism, scrutiny, and critical thinking (Horvath and
Marshall 2014). When integrating art and science, educators should keep in mind
similarities and divergences, but mostly they should look at art in a novel way, as
discovery and research.

11.4 Art Making Is Discovery and Research

One of the main findings in Chemi et al. (2015) is that the interviewed professional
artists seemed to perceive artistic creation as research and not just as a formal exer-
cise. Discovery as the process, exploration, research, discovery as pleasure and
artistic research were recurrently mentioned in the interviews. The artist’s composi-
tional method is based on the conceiving of art making as a form of research, a
learning project that starts by asking: “what do I know?” When artists contribute
with their way of thinking and behaving to school projects, they also bring about a
methodology that is defined by curiosity, by experimentation and inquiry, by prob-
lem solving, by pragmatism, and by sensitivity to changes.

Asking and formulating questions are fundamental steps of any research process
(Denzin and Lincoln 2005). The intersection between science and art is character-
ized by the willingness of engaging in a learning journey and the commitment to
experiences that can change the way we think by means of deep observations in the
world, systematic connections, interpretations, and thinking (Horvath and Marshall
2014). Artistic research is characterized by the central role of heuristics and by a
multitude of investigative directions (Vickery and King 2012), which can be also
one of the methods used in the sciences for solving problems. Artists, like scientists,
approach the task at hand by considering its context and responding to it, but they
also address more philosophical questions about their own need for the task and
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methodological questions. However, artistic questioning is often about finding new
questions to ask. Artistic research adjusts working methods to the given task as it
goes. It depends on what one is doing or is expected to do, and it varies depending
on the project at hand. Scientific and artistic methodologies have been successfully
compared before (Weisberg 1993), showing structural resemblances between their
procedures. Both domains are characterized by creative drives and a variety of
searching directions or trajectories (Sternberg 2003, p. 100).

Artistic cognitive processes are described in a variety of ways (Chemi et al.
2015) and differently compared to scientific creativity. Creative processes tend to be
relational and collective in both domains. Creative people in both fields seem to
share processes that unfold not as successive stages, clearly and orderly occurring
through time, but as overlapping and interconnected waves flowing in complex,
serendipitous patterns (Sawyer et al. 2003). Like artistic methods scientific methods
can be of very diverse nature: experimentation, observation, hypothesis testing, trial
and error, or intuition (Horvath and Marshall 2014). Both creative practices consist
in systematic experimentation and in finding new problems and/or solutions that are
meaningful to others. Any artistic process or product or performance is an original
interpretation of some sort, which is meaningful to someone or appropriate to a
given situation. Modern science tends to adopt similar strategies, but with some
fundamental differences that characterize and distinguish the scientific domain from
the artistic one. The functions of the arts are more complex and diverse than the
mere creation of something new with value — as creativity is consensually defined
(Feist 2010). In other words, the arts often serve simultaneously different functions
or combinations of functions even beyond creativity: creation of beauty, feeling of
sociality, well-being, cognitive challenges, problem solving, provocation and rebel-
lion, and aesthetic pleasure. Systematic, professional artistic practice not only
includes creative processes but also accepts and expects acts of creativity, acts of
novelty and appropriateness, acts of recreation and renewal (Dewey 2005, p. 113),
or acts of redefinition of creativity. In the present chapter, I look at the arts as an
epistemological or methodological approach: a way of inquiring, questioning, and
making sense of the world. In this sense, the arts can generate knowledge and
encourage learning with its tools, approaches, and mind-set. In order to look at
empirical evidence of this, in the following section, I will address a Danish case that
exemplifies the educational considerations and learning outputs of art/science
integration.

11.5 Tinkering Pedagogy

Since 2011 in Jutland, the northern region of Denmark, two state schools have
engaged in a pedagogical approach that integrates science and art in a common,
experiential, real-life, cultural journey. The educational approach is defined by the
schools as “Vandringspadagogik™ (VP), which could be translated as wandering
pedagogy, or better, tinkering pedagogy, because it is based on school trips to
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cultural and natural sites. VP is an approach that looks at learning as a dynamic
enterprise that can be achieved between formal (i.e., school-based) and nonformal
learning environments (i.e., the learning that occurs during leisure or spare time
experiences). Learning happens and flourishes in environments that are complex,
engaging, diverse, and experiential. It means that students are involved in expedi-
tions that allow them to move their own learning outside of school. In these out-of-
school settings, they meet experts in cultural topics or nature in arts or natural
science museums, visit natural sites of special interest, and talk with artists. Learning
sessions are partially designed by the team of teachers beforehand, but not entirely.
This allows, according to the teachers interviewed, for experimentation, improvisa-
tion, and flexibility. Students pack and carry in their rucksack their own supplies for
the journey but also, metaphorically, they carry a rucksack of cognitive and emo-
tional resources. Teachers lead them and are together with them on their journey.
The teachers’ team carefully plans the trip beforehand, taking decisions on which
cultural activities to experience, in terms of accommodation (often publicly funded
shelters), length of activities, and transportation (often by bike). In the cultural
meetings, the journey often takes place from the school to the nonformal learning
environment (nature, museum, town center), but other journeys are of the opposite
character, the nonformal learning environment comes to the students in school, for
instance, in the form of an expert, cultural entrepreneur, or artist who visits the
school and sets up a project.

The VP approach was previously evaluated in 2012 (BMMK 2013), but my anal-
ysis, presented in this chapter, supplements this earlier evaluation with new empiri-
cal data and the search for commonalities in the different forms of learning
expeditions, as well as unusual characteristics of or responses to the learning experi-
ences. Although I looked at a variety of learning expeditions, the examples I will
present are mostly taken from the expeditions I personally observed. I focused on
the elements of science/art integration and on the students’/teachers’ emotional
responses during the learning experiences. I hypothesized that learning in integrated
learning environments stimulates emotions as part of learning processes. My her-
meneutic perspective on emotions and well-being in educational contexts is social,
psychological, and pragmatic. My analysis led to three central concepts of VP: (1)
tinkering, (2) movement, and (3) learning.

11.5.1 Tinkering

During the learning expeditions, the students seem to be involved in serious and
systematic tinkering. One of the projects observed aimed to engage a fifth grade
class in learning about Moclay (a special kind of clay found in the area of Fur,
Denmark) from scientific perspectives (guided visit to a natural science museum
and Moclay digging site) and artistic perspectives (meeting with storyteller and
visual artist who paints using Moclay). The expedition was prepared with thorough
introductory work at school and was targeted at the production of a child-friendly
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tourist film about the area visited. Even though the trip was planned (by teachers),
it left time and space for experimentation and tinkering, to the extent that learning
could happen serendipitously. An example of this might be the students’ amazement
regarding the silent and black-and-white movies they were watching in preparation
for the trip. The teachers had collected old documentaries on the Moclay excava-
tions and trade in the area and, as a preparation for the outdoor activities, they
showed to the students chosen clips of these old films. Attention to film media and
its history was not in the program, but the students’ amazement about the lack of
sound or color directed the class toward this theme. Students were able to question,
wonder about, and exchange their previous knowledge of these earlier forms of
cinematic production.

Time and opportunity for tinkering are systematically included in the learning
expeditions. This allows for surprises and focusing on emerging interests and is
strictly connected to movement as pedagogical tool and perspective.

Where the arts contribute the most in this process is in their strategies of expres-
sion, which can extend to ontological and epistemological differences. The phe-
nomenon of the arts has a tangible quality (it can be seen, heard, touched, smelled,
and so on). But it also contains an intangible element (meanings, emotions, under-
standing, and the like) and an ineffable one, the latter being what is perceived and
understood but struggles for expression through language. Symbolic and intended
elements are fundamental in the arts, but not necessarily in science. The symbolic
dimension adds a structured narrative to perception, allowing the extraordinary to
emerge from the ordinary and the ordinary from the extraordinary. The intentional-
ity of the symbolic or metaphoric expression is implicit in the arts, but not necessar-
ily in the sciences, which tend to be direct, transparent, and “propositional.”
Propositional language, according to Susanne Langer (1953), is the verbal means of
expression that makes use of everyday language, as distinguished from presenta-
tional language, the symbolic means of expression of the arts. The former might be
insufficient in order to convey artistic experiences; for the language of art, presenta-
tional language stretches its epistemological reach by means of metaphor.

Art is meaningful in ways that written and spoken languages cannot be, because
it adds to everyday communication a wider, more systematic, and purposeful prac-
tice of embodied expression of meanings and emotions, after all “if all meanings
could be adequately expressed by words, the arts of painting and music would not
exist” (Dewey 2005, p. 77).

Serendipitous experiences during the tinkering journeys are encompassed in
both science and art. What the arts add on to the scientific approach is the possibility
of expressing the experience by symbolic and narrative means.
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11.5.2 Movement

Movement in VP unfolds physically in space and with the body, but also psycho-
emotionally (the cognitive and emotional backpack), for example, students bike or
walk through the chosen area and challenge their previous knowledge on specific
topics. They are physically moving from school to the museums, natural, or cultural
sites, but also they are moving toward (and are being moved by) the meeting with
collaborating artists. These educational approaches differ from the school routine,
to the extent that they enable students to “see the world as it is” (girl, fifth grade).
Cognitively the students “move” into unexplored environments by means of ques-
tioning, exploration, wonder, and humor. The latter is able to establish relational and
cognitive dynamics that are novel and surprising. Teachers, artists, or museum
guides often introduce humor to the dissemination of knowledge, in order to make
the classic lecture more engaging. Students seem to understand this element of VP
as fundamental. They describe VP as something active, something one does in
nature, that involves movement. Learning activities are something that happens in
“fresh air” and involves actively making, seeing, and testing. They believe that this
contributes to a better learning: “you understand it way better” (girl, fifth grade).
They understand the expeditions as something other than school. They describe
school as sitting inside and being told what to do, as less effective than expeditions
that happen outside, with rather more active tasks, and happier teachers. Students
report that the teachers’ more relaxed and joyful approach is contagious to them. A
fifth grader outlines the difference between school and expeditions in terms of
learning quality: “it is as if one thinks more, you learn better when you come out-
side; it is not the same as just hearing about it.” Learning seems to be more effective
and creative (“there are more ideas”) and also facilitates more peer-to-peer interac-
tions (“classmates can explain things better than teachers sometimes,” girl, fifth
grade; “it is certainly more fun with classmates,” boy, fifth grade). Benefits reported
about this specific element of the learning expeditions might be related more to the
fact that children engage in outdoor physical movement than to arts or sciences
(Juelskjer et al. 2008).

However, by engaging in an outdoor expedition that integrates multiple dimen-
sions (artistic expression, scientific method, outdoor experience, physical move-
ment), the students often challenge their physical, cognitive, and emotional limits.
Indeed they report that the physical part of these expeditions can be challenging, but
they motivate each other through positive peer pressure synergy. When students
read the program of the expeditions, they are not always excited about it. They
report that they try to motivate themselves by formulating positive expectations
(“when I’m out to experience it, it will be good,” boy, fifth grade) and being open to
surprises, once it improves. They admit, though, that it can be hard “if you are not
interested in it” (boy, fifth grade). This poses a complex dilemma to teachers. Some
children do not have access to cultural experiences at home and might be skeptical
toward educational programs that imply direct and active engagement with the arts
and outdoor nature experiences. Preparing the expeditions might require a fine-tuned
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introduction to these experiences and to the meeting of different cultures: the lan-
guages of art and nature, experts from the real world, learning in the making.

11.5.3 Learning Outputs

It is important to emphasize that the purpose of VP is learning at any stage of the
process. VP sessions are designed to achieve academic or affective learning out-
comes. Students are expected to increase their knowledge of school subjects (such
as natural history, science, art) and to increase their numeracy, literacy, and digital
skills (for instance, by means of a short film), but they are also expected to work in
groups, making use of their collaborative and relational skills. However, learning is
not only intended as accountable test results for a few school subjects. Expeditions
are conceived as interest based, and the teachers present the activities to the students
as stimulating “we have chosen the places that we believe can be of some interest to
you” (female teacher). Tasks are defined by children’s choices of what they perceive
as more interesting. Interest is commonly mentioned in the interviews by students,
who are extremely eager to share their impressions and well at ease with reflecting
on their experience.

Participation is clearly observed in the involvement of students in the diverse
activities, which offer a high degree of variation (lecture, hands-on, eyes-on, peer-
learning, documentation by different media) and of engagement. Activities are
experiential and expressive, as Dewey would define them (2005). The students in
the Moclay project had to listen (lecture and storytelling), observe, report, inter-
view, paint, dig fossils in clay, and make a film. In this way, students could find
personal or alternative routes to their learning. As Gardner explains, learning a spe-
cific school subject might require a “secondary route to the solution to the problem,
perhaps through the medium of an intelligence that is relatively strong for that indi-
vidual” (1993, p. 33, italics in text). In other words, the presence of a variety of
experiences, media, and materials allows for these alternative learning strategies,
when the main route to learning is not accessible. As the Gardner quote above sug-
gests, multiple approaches to learning allow for alternative learning strategies to
emerge. The depth of students’ awareness of these learning possibilities remains
unclear. The children interviewed showed either a generic awareness of different
learning approaches that allowed for several attitudes (there is something for those
who like to sit in school and for those who want to be active and move around), or
a well-described awareness of the expeditions’ interdisciplinarity, where the whole
curriculum is connected, history, Danish, nature, and technology. However, chil-
dren’s school evaluations do not show a deeply nuanced approach to the material
studied, and some of their responses to the interviews sound like a reproduction of
what they might hear from teachers.
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11.6 The Role of Emotions When Arts and Sciences Merge

The relationship between art and emotions is often taken for granted but not fully
addressed. The uncritical stereotype of the art/emotion connection has its back-
ground in the Romantic view of artists as driven by emotions as discussed at the
beginning of this chapter: mad geniuses who are prey to irrational feelings and on
the verge of mental illness (Chemi et al. 2015). However, more nuanced views are
voiced in Dewey (2005) and Langer (1953), who define artistic processes as a sym-
bolic act that mediates not only emotions, but also opinions, values, ideas, ideals,
and archetypes. Emotions can be defined as the bodily response to events, sensa-
tions, or thoughts, with the role of focusing attention to a given situation or need for
reaction, whereas feelings can be defined as the individual’s awareness of these
bodily responses (Damasio 1999). Emotions permeate the whole artistic experi-
ence, as compositional materials, as part of artistic creation — the making — or as
appreciation of artworks. In different ways artists feel a variety of emotions while
they struggle to shape their vision of a particular material, using a specific medium.
Within the field of aesthetics, some scholars have variously conceptualized emo-
tions and art or seen art as the education of emotion (Hjort and Laver 1997). The
role of emotions in scientific thinking and experimentation or in learning science is
still regarded as being secondary to the role of logic, rationality, and cognition.
According to Glaveanu (2014), science is an interesting example of how individual-
ity and eminence tend to obscure the fact that scientific creativity is actually deeply
collaborative. Scientists, like artists, often think and create holistically; they make
use of emotions, intuition, and heuristics (Kahneman 2011) as an integrated part of
their thinking even when they are rooted in their domain.

In the VP expeditions, emotions are fully part of the learning process. Emotional
experiences and learning are closely linked to each other (Jarveld 2011). As students
report, expeditions stimulate feelings of coziness and ease (“we are a big family,”
boy, fifth grade) and engagement due to the many opportunities of active participa-
tion and collaboration. More importantly for learning outputs, expeditions allow for
student ownership of the learning process. In one expedition observed, students had
to write, set up, and perform an original performance inspired by the life and works
of Danish astronomer Tycho Brahe (1546—-1601). Students contributed with techni-
cal or dramaturgical ideas, solutions, and new perspectives on the subject matter,
which are all taken seriously and discussed collectively. Students might have expe-
rienced the pleasure that individuals feel when they recognize perceptive inputs that
they have been exposed to in the past. These occasions of cultural recognition
seemed to strengthen a cultural identity and a feeling of belonging to the geographic
area and its cultural heritage. The teachers interviewed mentioned a sort of cultural
pride as being part of their intended outputs for the expeditions. Their explicit ambi-
tion was to provide their students with the ability to feel at ease in the territory, in
order to be able in the future to engage themselves in private expeditions with their
own families.
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These children were given broad opportunities for stimulating a variety of
approaches to thinking, tinkering, experiencing, and solving problems. Optimal
learning happens in multidisciplinary environments, as both artistic and scientific
collaborations prove (Glaveanu 2014, p. 37).

Experiences in natural sciences and arts imply aesthetic elements; both domains
are based on sensory recognitions and (in some aesthetic theories) on the recogni-
tion of beauty. In both domains sensory perceptions and observations by means of
senses are the basic steps of knowledge, judgment, and action. For the students of
the VP expeditions, this means, concretely, that walking through nature, artistic cre-
ations, and cultural experiences implies a deep dive into a complex network of cog-
nitive, volitional, and affective activities. Even though this is common to a number
of human experiences, the VP approach stands out with its creative pedagogy — an
approach that allows for experimentation and acceptance of complexity. Children
meet complex learning environments and deal with them not by strategies of com-
plexity reduction, but rather by navigating through complexity. They learn to under-
stand connections (e.g., how Moclay can be used to find fossils or to paint); to
collaborate with peers, experts, and teachers; to express learning in multiple ways
(iPads, written texts, dramatizations, paintings, films); to deal with a number of dif-
ferent tasks (from trivial accommodation chores to more cognitively demanding
school assignments); and to activate multiple learning strategies (sensory, bodily,
cognitive, affective, relational). According to Prinz (2011), aesthetic aspects of
experience urge individuals to engage in a complex evaluation and assessment of
the object contemplated (artwork or natural site). Appreciation and its negative ant-
onym, depreciation, seem to happen against a background of emotions, to such an
extent that it is possible to claim, with Prinz, that “when we appreciate a work, the
appreciation consists in an emotional response” (2011, p. 71). From this perspec-
tive, emotions are not only the response to art (Hjort and Laver 1997) or the content
that art communicates and expresses but also the background for every aesthetic
recognition, judgment, assessment, and appraisal. Evidence for this perspective can
be collected from several scientific fields (Schellekens and Goldie 2011): philoso-
phy, psychology, neuroscience, biology, and anthropology. Neuroscience, in par-
ticular, offers an interesting interpretation of how emotions and learning are
intertwined in aesthetic experiences. Put briefly, MRI studies of the brain’s activity
when assessing works of art show activations in brain areas associated with emo-
tions or with motor response. Motor response is the basic emotional drive toward
action; through engagement, it pushes individuals to action. This brings emotions
close to learning and development processes because emotions that arise during
aesthetic appreciation influence aesthetic preference, judgment, and actions (Prinz
2011). Prinz (2011) even suggests that aesthetic appreciation might be identified
with a “kind of wonder” (p. 83), which is the reaction to surprise, to the unknown,
and to the unfamiliar that astonishes and amazes us. Several learning theories con-
ceptualize learning itself as a drive toward knowledge and change or as a generic
sense of wonder (Illeris 2009). I wish to launch the hypothesis that learning, emo-
tions, and aesthetic experiences might be interconnected through trajectories of art
appreciation. In other words, the source of the judgments that individuals (learn to)
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formulate about artworks and art experiences is the special interconnection between
emotions, learning, and aesthetics.

Emotions are, from this perspective, the background for learning, insofar as they
are essential to cognitive, neural, and physiological processes, to memory and judg-
ment, to assessment and appraisal, and to action and expression (Prinz 2011). In
other words, emotions are what trigger the brain into assessing and judging aes-
thetic experiences, but they are also the drive behind human agency (motivation to
action). Thus, emotions activate complex cognitive processes that are the prerequi-
sites for individuals to learn by means of remembering, finding and solving prob-
lems, decoding, constructing and reconstructing, expressing, and communicating.
Aesthetic experiences require emotional processes to activate and facilitate the
learning described above. Learning environments that are rich in a variety of aes-
thetic experiences, integrating the arts with sciences, like the VP expeditions, induce
learners to deep, unconventional, and engaged learning. My conclusion is that these
learning environments ought to be closely and systematically examined and thor-
oughly encouraged in school systems.
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Chapter 12

Jin Shin Jyutsu and Ameliorating Emotion,
Enhancing Mindfulness, and Sustaining
Productive Learning Environments

Kenneth Tobin, Konstantinos Alexakos, Anna Malyukova,
and Al-Karim H. Gangji

Ken: “Oh my goodness, that was a nightmare! How could he stand to come to
school and experience that, 5 days a week?” It was 1984 and I had just fin-
ished being a participant observer in a high school science class in suburban
Perth, Western Australia. I was debriefing with a senior colleague from the
United States following a class in which the students were extremely disrup-
tive. The totally dysfunctional learning environment was a shock to both of
us. Students were verbally disrespectful to the teacher and openly violated
etiquette by moving around the classroom, often engaging in horseplay as
they pushed one another, laughed boisterously, and loudly called out to peers.
In fact, my colleague and I were both highly emotional as we fought back
tears. The teacher was a personable, self-assured, well-qualified science
teacher, who was also a prominent, highly accomplished martial artist (a sta-
tus that did not deter students from being disrespectful and interacting with
one another physically). The teacher never had a chance to be effective with
his students. As science teacher educators, we were very sad about what we
had experienced. First, we were sad for the teacher who never gave up despite
repeated failures to teach effectively. How long would this teacher continue in
such unrewarding conditions? Second, we were sad for the students who had
no chance to succeed in such an unpleasant and unproductive learning
environment.
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As we struggled to make sense, we called on our extensive experiences as
science teachers, science teacher educators, and classroom researchers. We
prided ourselves on being up-to-date with the latest theories and empirical
research and had recently embraced interpretive research methods in an
endeavor to address what we considered to be the big questions that faced
educators — including macrostructures such as the assessment system and
tracking that tended to structure schools throughout an entire state of Australia.
As rich as our research proved to be, it was silent on the role of emotions and
the inability of the teacher and students to ameliorate an excess of emotion
when and as necessary (Tobin and Gallagher 1987). Our silence about the role
of emotions and our failure to intervene in what happened in that study lead
us to two important points — first, theoretical frameworks illuminate experi-
ences in particular ways that simultaneously obscure other important patterns
and contradictions that simply remain unnoticed. Probably it is a good idea
for researchers to ask sincerely — what else is happening? What more is there?
In asking such questions, it is essential to listen and learn from different voices
that reflect different life experiences. Second, there is little doubt that our sor-
row after the participant observation at the school was genuine and deep. We
were shaken up. However, we also benefited a great deal from the research —
in ways that did not extend to the teacher and his students. Sure, we could
argue that generations of teachers and students would benefit from our hard
work in producing good research and publishing what we learned in high
impact journals (Gallagher and Tobin 1987). However, just as we now have a
plethora of theories to illuminate classroom experiences, we also have new
methodologies and ways of generalizing from research to ensure that partici-
pants benefit from their involvement in the research. Although it took two
decades to happen, we now adopt methodologies that are designed to benefit
all participants equitably (Tobin 2015a). In the next section of this chapter, we
describe key features of authentic inquiry, a methodology that addresses
equity of individuals and collectives.

12.1 Authentic Inquiry

12.1.1 Ontological Authenticity

Over the years, we have developed authentic inquiry from Ebon Guba and Yvonna
Lincoln’s (1989) fourth-generation evaluation (Alexakos 2015; Tobin 2015b).
Basically we adopt four authenticity criteria (i.e., ontological, educative, catalytic,
and tactical) identified by Guba and Lincoln, adapting them to fit in a multilogical
approach to social inquiry (i.e., multiple methodologies that complement one
another). Ontological authenticity addresses the perspectives different stakeholder
groups have about what is happening and why it is happening. As a result of doing
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research, we seek to use procedures to afford all stakeholder groups changing their
perspectives about questions such as the following: What is happening? Why is it
happening? What is normal? What is preferred? What should happen next?
Ontological authenticity recognizes that theory illuminates some things that happen
and obscures others. Hence, by heightening awareness and understanding of new
theories and their applicability to the classroom, all participants have opportunities
to see differently, discern changes, and vary their expectations for what ought to
happen.

12.1.2 Educative Authenticity

Educative authenticity provides opportunities for all participants to learn about oth-
ers’ perspectives — to understand them, see their value, and show respect for differ-
ence. As a result of being involved in research, all participants should be educated
about others and expand their knowledge base to include different perspectives and
the values they show for social differences/categories and knowledge systems that
differ from what they consider to be true and of value.

12.1.3 Catalytic Authenticity

Catalytic authenticity addresses the importance of institutional changes occurring
as a result of being involved in research. Collective improvements should occur dur-
ing the conduct of research, not just higher attainments of individuals. In the case of
the research reported in this chapter, catalytic authenticity would entail changes in
the teaching and learning practices associated with a number of collectives involved
in the research — including classes in which the four coauthors are currently involved
as teachers and/or learners and the enactment of a monthly seminar program. What
is learned from the conduct of the research reported here should lead to changes in
conduct that goes beyond individuals changing what they do, believe, and value.
Specifically, changes in ontology and being educated about others’ perspectives will
change the nature and quality of interactions — thereby changing the nature and
quality of networks.

12.1.4 Tactical Authenticity

Tactical authenticity involves individuals benefiting equitably, in ways that are of
value to them, as a result of their participation in a study. For example, researchers
might benefit from publication of what they learned, and teachers might learn new
ways to be effective and earn promotion to leadership positions. Some students
might learn how to be more effective learners, and others might learn how to focus
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and sustain their participation and engagement. Care must be taken to help people
who cannot readily help themselves succeed. That is, through the design and enact-
ment of a study, all instances of inequity should be addressed proactively. The
responsibility extends beyond becoming aware to include designing interventions
and ensuring that positive changes occur.

In the following sections, we describe the central tenets of a methodology for the
research described in this chapter, what we learned from the research and implica-
tions for professional changes and for literate citizenry. First, we lay out some cen-
tral sociocultural perspectives.

12.2 Sociocultural Perspectives

William Sewell Jr.’s paper on agency and structure (Sewell 1992) provided us with
a connection between agency, structure, and culture — all central tenets of our
research in urban science classes, situated in a comprehensive high school in West
Philadelphia. The paper served as a catalyst that led to our equating teaching as
enactment and cultural production. Having located Sewell’s paper, we then searched,
found, and read other papers he had published as chapters in books in 1999 (Sewell
1999a, b). Taken as a set, the three papers authored by Sewell extended our socio-
cultural framework, which was grounded in Pierre Bourdieu’s reflexive sociology
(Bourdieu 1992). Key to a reflexive approach is that we endeavor to heighten par-
ticipants’ awareness about their own and others’ practices (i.e., what is happening
from different perspectives). Use of reflexivity is of crucial importance in our
research and to all four of the authenticity criteria described in the previous
section.

Culture is enacted (i.e., produced) by participants in social fields, which are
unbounded (like magnetic fields are unbounded) and are constituted by structures,
which are resources for the actions of participants. Action, in all of its forms, is
synchronous with enactment, or cultural production, that always is both reproduc-
tive and transformative. Social agents, referred to here as actors or participants, are
both aware and unaware of their enactments, which are considered to be partly
agentic and partly passive. The structured flux associated with a field provides
resources for action and is simultaneously reproduced and transformed by action.
Accordingly, the structural flux associated with a particular field is similar over
space and time (i.e., it is reproduced), and it also is different (i.e., it is transformed).
Often, we refer to the structures of a field as bearing a family resemblance to the
structures associated with the field at another time and/or another place. As culture
is enacted in a field, individuals experience it as a structural flux (i.e., experiential),
and as they experience the structures, through interaction, they reproduce and
change them. Another way to say this is that actions are structured and structuring.
Accordingly, structures do not determine action, and neither are they determined by
human action.
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To cope with the complex maze of structures, participants act according to their
familiarity with a particular field. Bourdieu (1992) referred to this as sens pratique,
a sense of the game, and used the term habitus for situations in which structures of
a field support particular, familiar, forms of practice rather than others. When cul-
ture is being enacted fluently, that is in settled times, actors think about some aspects
of what they are doing and are not consciously monitoring other practices. In such
circumstances, actions are appropriate, anticipatory, and timely. That is, enactment
is fluent. A person’s actions contribute to the structural flux of a field and are thereby
resources for others’ actions and agency. One way to think about this is in terms of
participants acting to expand others’ agency.

If something unanticipated happens, such as when something inappropriate is
enacted or if actions are out of sync (i.e., not timely), then fluency can be disrupted
and habitus can break down. That is, habitus breakdown reveals itself to actors and
other participants, in its breakdown. Settled times become unsettled, and flow (i.e.,
fluent enactment of culture) needs to be restored/repaired (Swidler 1986). When
habitus breaks down, an actor might quickly resume fluent interactions in some
cases, whereas in other cases, additional learning (i.e., new productions) may be
needed. In such cases, the collective can act to support a resumption of productive
cultural enactment. On the other hand, a breakdown in fluency is an opportunity for
those who would like to prevent particular forms of culture from being enacted, to
show resistance through their subsequent actions. This is a very familiar scenario in
many urban classrooms.

From Sewell’s standpoint, culture can be experienced sensually as patterns that
have thin coherence and contradictions to those patterns. The contradictions are
reflective of the opportunities individual actors have to appropriate resources/struc-
tures for their own purposes and associated forms of agency.

The above sociocultural framework evolved in our research in the period from
1998 through 2006. The most central components were dialectical understandings of
sociological constructs, represented here with a vertical bar, |, to depict that each
related construct is a constituent of a whole, that dialectically related constructs pre-
suppose the existence of one another, and that changes in one constituent will be
associated with changes in others. Of course, more than two entities can be related in
this way and we use the term multilectical to represent “dialectical” relationships
among two or more constructs (Fellner 2014). Some of the more salient multilectical
relationships in our ongoing research are agency | structure, passivity | agency, pas-
sivity | structure, individuals | collective, coherence | contradiction, aware | unaware,
part | whole, micro | meso | macro, and reproduction | transformation. Central to our
research is the epistemological position that knowledge is cultural production. As
such it can be regarded/studied through the lenses outlined above; it is field depen-
dent, and it can be viewed across multiple levels (i.e., micro, meso, macro).
Participants interacting in fields enact culture, here considered as socially produced
knowledge (reproduced | transformed). Like all forms of culture, knowledge is not
contained in the fields of production, but is transmitted to other fields where it serves
as a resource for participants’ actions in those fields.
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We use the construct of field to consider and study cultural enactment. When the
focus is on one field, either as a lived experience (i.e., teaching a class) or as a
research focus (i.e., doing research in a doctoral class), a field is a social space that
can be defined by its primary activities — that is, the individual goals and collective
motives of participants (i.e., goals | motives). Consider an example of participants in
a research methodology class — which we can regard as a field. When participants
do homework, talk with friends about a course, or just think over what happened in
class, they are participating in that field no matter what the time is, where they are
physically located, and who else is with them. The relationship between participa-
tion in a field and the lifeworld more generally is represented as meso | macro.

Because of the dialectical relationships between social fields (i.e., micro | meso |
macro), an individual is continuously dealing with the flow of structures from all fields
in his/her lifeworld. Thus, individuals experience a unique structural flux that is the
foundation for social reality. Persons sharing space and time are not experiencing
social life in the same way, even in those social spaces and at the times they are together.
Importantly, at all times and in all places, individuals have unique experiences even
though the structures produced in a shared field will bear a family resemblance among
participants. Importantly, experiences are historically constituted and also reflect struc-
tures that flow across and through the fields in each person’s lifeworld.

In the next section, we address multilogicality (Kincheloe 2008), a framework
that situates authentic inquiry and other theories as complementary methodologies
that afford numerous ways of making sense of broad questions such as: What is
happening? Why is it happening? What more is there to be seen and learned?

12.3 Multilogicality

Ken: Elsewhere I have argued that science education is dominated by a main-
stream that is grounded in conceptual change theories (Tobin 2015b) and
crypto positivism (Kincheloe and Tobin 2009). These ways of thinking about
research and science education have marginalized other ways of making sense
of science and being a science educator. The mainstream has virtually become
monosemic (i.e., one way of making sense), is hegemonic to marginalized
collectives, and seems impotent to address grand challenges that face human-
ity, such as climate change, sustainability, and healthy lifestyles (Powietrzynska
et al. 2015). Accordingly, we resisted forces to conform to the mainstream
and forged new methodologies to improve science education and, more gener-
ally, teaching and learning throughout participants’ lifeworlds.
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A multilogical approach to research affords our use of a variety of frameworks to
design and do research. We have heightened awareness of experience being radi-
cally polysemic (i.e., accommodating difference by allowing for many meaning
systems to make sense of experience). Accordingly, we seek to maximize our learn-
ing by searching for appropriate frameworks and using them to illuminate what we
learned from research. To accept a theory as part of a multilogical bricolage is not
to regard it as a social truth but to accept it as a viable way of seeing social life from
different perspectives. A consequence of adopting such an approach is that research
in science education will be characterized by difference, claims will be nuanced,
and many of the differences and nuances will have novel implications for practices
of teachers, learners, researchers, and education for literate citizenry.

For the most part, our research is grounded in poststructural hermeneutic phe-
nomenology (Madison 1988), with ethnomethodology (Garfinkel 1967) providing
an invitation to disrupt social equilibria in order to reveal forms of cultural enact-
ment that might otherwise remain invisible. Rather than randomly select “subjects”
for study, we prefer to select participants for our research purposefully and serially.
We never leave who will be involved in a study to chance, and we never regard par-
ticipants impersonally, as objects of research. Instead, we select participants from
whom we can learn and who can contribute a different set of voices to the research.
Selecting participants one at a time affords intensive research; selecting additional
participants contingently — if and as necessary — depends on what is being learned
and what we would next like to learn. Accordingly, the research is emergent and
contingent — always dependent on what happens and the sense we make of what
happens, why it happens, and what more there is beyond what we have learned
already.

12.4 Researching Emotions

Ken: In the study we report in this chapter, we wanted to learn more about
ways in which individuals access and ameliorate emotions as they enact edu-
cation — which we regard as an important aspect of social life. Our interest in
research on emotions began more than a decade ago, in a context of research
in urban high school science in inner city Philadelphia. Classes were charac-
terized by intense emotions that cover the entire spectrum of possibilities,
including anger, fear, sadness, happiness, pride, surprise, and disgust. We
studied emotions as they were expressed in the face, gestures, body orienta-
tion and movement, and the voice (e.g., Roth and Tobin 2010).

(continued)
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When our research was situated mainly in New York City, we focused
increasingly on relationships between excess emotions and poor health (Tobin
and Llena 2012). Because teachers and students struggled for control in many
of the classrooms we studied, we observed at firsthand ways in which emo-
tional intensities cascaded out of control, often increasing stress levels and
threat of physical violence. Adherence to authenticity criteria (catalytic and
tactical) focused our attention on ways to reduce emotional intensity and to
better understand relationships between emotions and well-being. We began to
study emotions and their physiological expressions and sought to discover dif-
ferent ways in which emotional intensity could be ameliorated if and when
necessary. Although we were concerned about the health of teachers, espe-
cially those involved in our research, we were also very much concerned with
students and their well-being. It became a priority for us to design interven-
tions to ensure that teaching and learning were not hazardous to the partici-
pants’ health. We have already taken steps to learn about different knowledge
systems that address wellness and to explore the potential applicability in dif-
ferent facets of education — including research and teaching and learning at the
college level (i.e., Tobin 2016, 2015a, b; Tobin et al. 2015). All four of the
authors of this chapter have had experience as learners of Jin Shin Jyutsu (here-
after JSJ) and have been involved in independent and collaborative studies in
which it has been used as part of an interpretive framework in ongoing studies
of mindfulness and wellness. A number of introductory resources are provided
after the references to provide readers with additional information about JSJ.

12.5 Jin Shin Jyutsu

JSJ is a knowledge system that is inherently multilogical, grounded in traditional
medicine practices from across numerous Asian countries and dating back thou-
sands of years. It was a healing art that was passed on orally and gradually was lost
in large part because of the global dominance of Western medicine. Its reemergence
in the twentieth century was initiated by the intensive and extensive studies of Jiro
Murai (1886—-1960), a Japanese philosopher, who studied ancient texts such as the
Kojiki (Phillipi 1968) and semisecret knowledge systems such as Tantric Buddhism
that originated in India. Because JSJ is multilogical and involves forms of knowl-
edge as practice that predated widespread use of writing, the retrieval of the “lost
knowledge” involves interpretation of art objects such as paintings, sculptures, and
jewelry and documents written in ways that were frequently intended to shroud
understanding (e.g., the Kojiki, the Record of Ancient Things, is a story of creation
that uses allegories). Murai did the hard work of extracting JSJ from these sources
and then developed it empirically. In addition, Murai developed deep knowledge of
acupuncture and Chinese medicine. In parallel, he undertook detailed, systematic



12 Jin Shin Jyutsu and Ameliorating Emotion, Enhancing Mindfulness... 229

studies of what came to be called JSJ and its applications to myriad health/wellness
projects that he and others presented over several decades of the twentieth century.
Notably, Murai catalyzed this impressive lifetime of research by self-help — over-
coming a personal diagnosis of terminal illness at the age of 26, resumed good
health, and dedicated himself to a lifetime of clinical research and practices. Because
his earlier practices involved documents from the Royal Archives of the Imperial
Palace, he was restricted from sharing what he learned until after World War
II. Murai met Mary lino (1918-2008), an English-speaking Japanese-American in
1946, and she agreed to participate in his lecture series with the designated purpose
of disseminating JSJ to the English-speaking world. With a very small handful of
others, Iino studied with Murai for 5 years before returning to the United States,
where she continued her collaboration with Murai until his death in 1960. On her
return to the United States, Iino married, becoming Mary Burmeister, and gradually
began to add to what she learned in Japan and subsequently codeveloped during
correspondence with Murai.

When Iino left Japan in 1953, the group that continued to work with Murai
included lino’s father, Uhachi Iino (1886-1961), and Haruki Kato (1928-2014),
recommended to Murai by Uhachi. Not surprisingly, Burmeister’s approach to
learning and disseminating paralleled her master’s careful and somewhat conserva-
tive approach — developing the knowledge base through careful study and analyses
and gradually developing a clinical practice grounded in many years of systematic
study. Within an overarching framework of concern for misuse of JSJ, Burmeister
also seemed reluctant to share what she knew until the knowledge base was clear in
her own mind, and she had developed a network of trusted practitioners. Accordingly,
it was not until 1965 that Burmeister began to teach a small number of students;
thereby initiating what eventually became global dissemination.

The central tenets of JSJ involve the flow of universal (or revitalizing) energy
through the body in circuits that pass through 26 pairs of safety energy locks (SELs).
Unlike acupressure points, SELs are spheres with a diameter approximately the size
of the palm of the hand. The flows run vertically, through the SELS, on the center,
left, and right of body, diagonally, and through 12 organ flows (e.g., the stomach, the
spleen). The SELs can stop or facilitate the flow of universal energy along these
pathways. Figure 12.1 contains a schematic representation of the location of the 26
pairs of SELs on the body.

The multilogical approach employed in this study employs a number of perspec-
tives in a dynamic frame that focuses on body movements and interactions and their
possible meanings and purposes. In an interview with Melissa Higgins (1988),
Burmeister, perhaps the most influential contributor to the recovery of JSJ, com-
mented: “Plato said, ‘learning is remembering.” There is nothing we have to learn.
We are always utilizing part of Jin Shin Jyutsu naturally ....” We adopt this
perspective as a point of departure for observing interactions involving body move-
ments, orientations, touches, holds, and flows (i.e., sequences of holds and/or
touches) during research activities. Similarly, Burmeister connected emotions,
which she referred to as attitudes, with wellness, noting that emotions are the root
of many health problems (she uses the term project to reflect the temporary nature
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Back

Fig. 12.1 Selected SELs that have salience to this research

of health issues). To paraphrase Burmeister (Higgins 1988), revitalizing energy can
be blocked at any of the 26 SELs when we abuse our bodies in everyday life — men-
tally, emotionally, digestively, and physically. When blockages occur, the body can
respond emotionally and physically with symptoms that reflect illness. Using the
analogy of jumper cables, Burmeister explained how a person can use his/her own
hands, or someone else’s, to get the blocked or diverted energy flowing along the
appropriate pathways.

Burmeister’s standpoint, as articulated above, provides a premise for this paper,
which explores the extent to which touches, holds, and flows consistent with JSJ
occur naturally in activities associated with the teaching and learning occurring in a
graduate course in urban education at the Graduate Center of CUNY, in New York
City. Kenneth Tobin, first author of this chapter, teaches the course. Anna Malyukova,
a coauthor of this chapter, is a student in the course. An additional site for the
research reported in this chapter is a monthly seminar at the Graduate Center of
CUNY, USER-S, which is a forum for faculty, graduate and undergraduate students,
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and other coresearchers to disseminate what they learn from their research. As well
as providing a means for keeping up with the research of a number of research
squads within CUNY and other universities in the New York City region, it is a safe
haven for graduate students and faculty to present ongoing research to peers.
Although the number of participants varies from month to month, there are typically
around about 30—40 at each seminar. In this study, we undertook research with Anna
and Al-Karim Gangji as they enacted roles as critic for several presentations pre-
sented at USER-S.

12.6 Event-Oriented Inquiry

Based on Sewell’s (2005) uses of event analysis in research on history, we devel-
oped event-oriented inquiry (Tobin 2015a) for uses in multilevel research that
involves video analysis. An event is conceptualized as a “spike in the curve.” That
is, an event consists of phenomena that stand out from what has been happening. It
is something that is of interest and has the potential to be transformative after it has
been researched.

Since this study is part of several years of inquiry in which we have researched
intuitive uses of JSJ in different educational contexts, we have a strong desire to use
what we learn from this study to design toolkits to afford all citizens to use self-help
techniques to resolve health projects and ameliorate emotions when and as neces-
sary (e.g., Tobin 2015b). Accordingly, we looked for relevant events that stood out
from what else was happening. We then identified a start and finish of each event
and analyzed them in terms of a multilogical framework that we described in the
earlier parts of this paper. As it happened, there were many more events to analyze
than could be included in this chapter. These events will be addressed in subsequent
publications. The following sections address what we learned from this research
and an exploration of potential implications.

12.7 Enacting the Role of Critic

One format we have often used at the USER-S for doctoral students is to schedule
three of them to present in a 1-h time slot. We divide the number of participants into
thirds and each third is assigned to one presenter. After 12 min, the groups rotate
until each presenter has presented to each group (we refer to this activity format as
a round-robin). The round-robin format provides new researchers with a comfort-
able arrangement of space, time, and audience size, allowing them to repeat their
presentations three times.

To expand the academic conversation, the presentations conclude with a panel
discussion composed of the presenters and two graduate students as discussants/
critics so that they can learn how to provide productive critique. This allows the
discussants/critics to provide their remarks to a plenary session and for the present-
ers and critics to respond to questions and comments from participants/audience.
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At a recent seminar, September 2015, the three presentations from the doctoral
students focused on research on mindfulness and wellness. The critics were both
graduate students — Anna, finishing up a master’s degree in liberal studies, and
Karim, who is writing his doctoral dissertation. We analyze their presentations dur-
ing the panel activity in terms of the occurrence of JSJ-like touches and holds.
Karim provided the first critique in 1 min 36 s. Anna followed, remaining seated for
the entire delivery, which took 2 min 25 s.

12.7.1 JSJ-Like Touches and Holds

Karim is to the left of the other panelists, facing them as he leans back on a lectern
(see Panel 12.1). His critique provides a critical review of the three presentations
and connects to his own research on mindfulness and science teacher education.
The other panelists listen to Karim, who is leaning on the lectern with his right
leg over his left leg, touching lightly at SEL 1 on each leg. On an emotional level,
harmonizing SEL 1 can strengthen self-confidence, calm nerves, and release stress.
Accordingly, Karim’s body orientation allows him to touch both right (R) and left
(L) SEL 1s together and perhaps synchronize the downward energy flow. Keeping
the 1s open keeps things moving, including the breath. By holding the 1s, the chest
is opened up, and the lungs can function to exhale and receive new breath. As Karim
leans on the lectern, his right arm engages with the top. Although it is not visible,

Panel 12.1 Karim as critic
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the contact of his wrist and elbow would likely engage R SEL 17 and R SEL 19. In
addition, it appears as though R SEL 25, R SEL 2, and R SEL 23 are touching the
lectern. If so, the pressure of the body on the lectern is a way to harmonize a number
of SELs.

Holding SEL 17 can minimize nervousness and foster intuition. SEL 19 can
increase self-confidence and enhance authority. SEL 25 can promote inner stillness
by reducing excitement or, at the other end of the energy spectrum, overcome
exhaustion. SEL 23 can overcome fear, reduce stress, increase patience, and avoid
self-judgments. SEL 2 can overcome doubt and promote self-knowledge while clar-
ifying perceptions. If a person is sad, harmonizing SEL 2 can ameliorate the inten-
sity of the sadness.

Karim: While I was presenting, I was fairly nervous and at the same time was
extremely aware of what I was trying to express with my selected words and
keeping in mind to never come across arrogant or too sure of myself. I tried to
relate the presenter’s work to my work on mindfulness in education. I like
humor to break the tension and maintain focus and also feel the emotions of
my audience at the same time. In addition, in communicating with a larger
audience, I prefer to stand. Standing helps me relax and allows my hands and
legs to be a bit freer to express my gestures clearly. And if there is a support
as in this situation luckily, I had a lectern behind me, which allowed me to
lean back slightly and cross my legs to calm myself and indicate to the audi-
ence that I was comfortable talking.

During Karim’s presentation, Anna maintains a reasonably constant body posi-
tioning and orientation. Her L SEL 8 engages her R SEL 1 as her left leg is crossed
over her right leg. Her left hand rests on her left leg, making contact with L SEL
high 1. In addition, her right hand is holding her left wrist at L SEL 17.

When the energy is blocked at SEL 8, it can produce anger. Accordingly, harmo-
nizing SEL 8 can reduce anger and build trust. Blocked 8s can increase rigidity and
stubbornness; so, opening 8s can still the mind to receive new ideas. That is, open-
ing the 8s minimizes a tendency to resist while enhancing willpower and determina-
tion. As we mentioned above, engaging SEL 1 releases stress and calms the nerves.
Therefore, crossing the legs in this way is potentially synergistic. Furthermore,
holding SEL 17 reduces nervousness and sets up the mind in ways that are similar
to meditation, clearing the mind of the emotions and setting up a state that is ready
to receive knowledge. Holding SEL 17 can help to accept new perceptions/ways of
seeing, thinking, and acting. By expanding intuition, holding 17 can foster creative
thinking and assist Anna to stay in the moment.
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Anna: From the analysis of JSJ holds which I did while listening to Karim, I
see that I was trying to build trust and be able to receive new ideas by the way
my body aligned itself, and that makes me reflect back and remember how I
felt at the moment. What comes to my mind first is the overwhelming emotion
of anxiety, which I felt at the moment most strongly, and which were charac-
terized in holds on SEL 1 and SEL 17, which releases stress and anxiety, but
what I can also see and reflect on are the clues about how intelligent my body
is without me even knowing it. Anxiety is all I can remember, but my hands
and my legs positioned themselves in such a way that it allowed me to become
not only more relaxed but more susceptible to new ideas and new information
coming from Karim, which were seen by other holds, like crossing my legs
and unlocking the SEL 8s.

Karim sits down, and as he does so, he crosses his arms, resting his left hand on R
SEL 14 and his right hand on L SEL 14. Because the right arm is on top of the left arm,
R SEL 17 more than likely makes contact with L. SEL 18. Karim maintains this pos-
ture throughout Anna’s critique of the three presentations. For the most part, Karim’s
holds reflect those that have been mentioned earlier. The exception is SEL 14, which
is situated on the front of the body and controls downward energy flows related to all
digestive processes associated with organs such as the stomach, spleen, pancreas,
liver, and gallbladder. When SEL 14 is not in harmony, worry and stress can build up.
Holding SEL 14 in the way that Karim holds it as he listens to Anna’s critique affords
him staying calm, in a state of equilibrium. Clearing SEL 14 clears the mind.

There is a possibility that the folded arms are reaching back to the edges of the
shoulder blade and that Karim is in fact giving himself a hug, by holding each of the
SEL 26s. SEL 26 is located at the edge of the shoulder blade where the shoulder
meets the back. Disharmony in the 26s can produce stress, diminish energy, and
unsettle the mind. Accordingly, harmonizing the 26s can increase mindfulness by
harmonizing all emotions and thereby diminishing stuckness. Harmonizing of the 26s
also can involve holding the center of the palms of the hands or the soles of the feet.

Karim: As I finished and introduced Anna, I sat down with a sigh of relief but
at the same time was wondering if my critique of the presenters was in sync
with my work on mindfulness and the well-being of my students. However, I
immediately focused on Anna’s response, and as she spoke about each pre-
senter and their work, I kept thinking and feeling how much it was related to
my personal life regarding my parents and my children. The habit of crossing
my hands, I have realized, allows me to listen with great care and at the same
time helps me calm down. In a very short period of time (less than half a min-
ute), I could feel my heartbeat return to a normal relaxed rate and could also
feel my breathing pattern to be more complete (full breaths) and began feeling

(continued)
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calm. Yet at the same time, I felt Anna actually tied together the presenters’
research work as she individually commented on their talk and connected her
research work. While listening to Anna, I reflected that I might have failed in
that respect and focused on the larger picture and wasn’t too specific as a critic.
I was aware of what I think was my failure, and it kept me rather uneasy while
I was listening to Anna. I managed to listen, but I think I was consumed with
the thoughts of not completing my responsibilities to the best of my abilities.
At the end after the presentation, I had a difficult time recalling Anna’s remarks.
After watching the video, I was relieved that I was not off topic and I actually
acknowledged each presenter and then talked about my related research.

Frame-by-frame analyses of the video file raise the possibility that Karim is short
of breath, possibly related to the emotion he describes in the above narrative. He
seems to be breathing through his mouth at various times, and his patterns of breath-
ing appear to be mainly thoracic with an in-out period of about 4 s. Philippot et al.
(2002) reported that primary emotions of happiness, anger, fear, and sadness were
associated with characteristic breathing patterns. Use of the characteristic breathing
patterns associated with an emotion led to the production of that emotion in the case
of happiness, anger, and sadness. Ambiguous results were obtained for fostering
fear through the use of fast, irregular, shallow breathing. In contrast, happiness/joy
was produced when participants in the study used slow, deep, regular breathing
through the nose. Similarly, anger was produced with fast, deep, irregular nasal
breathing, and sadness occurred when participants used nasal breathing with aver-
age amplitude and frequency. Although the following suggestion is highly tentative,
it is possible that Karim’s breathing pattern was associated with low-grade fear
about his performance. Salient to this possibility is Karim’s body posture (see Panel
12.2). It is possible that sitting in this way helps to harmonize the kidney and blad-
der organ energy flows. The orientation of Karim’s legs presses both little toes onto
the floor, his SEL 25s are engaged firmly with the seat, and his SEL 23s are engaged
with the backrest part of the chair. We raise the possibility that this posture is used
intuitively to ameliorate buildups of fear, stress, and self-criticism.

As Anna begins to speak, she changes the orientation of her legs such that the left
and right SEL 16s are in contact. As she did while Karim was presenting, Anna held
L SEL 17 with her right hand. Anna held this posture during her critique of the first
presenter. As she switched her attention to her critique of the second presenter, she
began to gesture with the right hand, and the tendency to touch and hold SEL 17
diminished. Throughout her critique, her left hand remained in contact with her left
SEL high 1. Even though the contact was not direct, the jumper cabling between the
left hand and the L SEL high 1 is effective, penetrating through the notepad in this
case. Finally, as Anna began to review the third speaker, she broke contact between
the SEL 16s and placed both feet flat on the floor. During this time, the fingers from
her right hand overlapped the backside of her left hand and fingers, and the left hand
retained its contact with L SEL high 1.
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Panel 12.2 Anna as critic

Table 12.1 Relationships of fingers to organ flows, safety energy locks, and emotions

Finger SEL Organ flow Emotion

Thumb 1,9, 16, 19, 21 Spleen Worry
Stomach

Index 5,8,10,11,22 Kidney Fear
Bladder

Middle 3,6,12,13,25 Liver Anger
Gall bladder

Ring 2,4,7, 14,17 Lung Sadness
Large Intestine

Pinky 15, 18, 20, 23, 24 Heart Pretense
Small intestine

Each of the fingers is associated with particular emotions, safety energy locks,
and organ flows (see Table 12.1). Accordingly, touching and holding fingers can
make an enormous difference to the emotional and physiological harmony of the
body. For example, the thumb is associated with the spleen and stomach organ
energy flows, SELs 1-4, and worry. Each of the fingers is interconnected with dif-
ferent SELs, organ flows, and emotions in similar ways. Hence, when Anna periodi-
cally touches her fingers together, she is mediating all of the body’s energy flows.
Interestingly, when Anna mistakes Ferzileta’s name, she instinctively places her
hand on Ferzileta’s SEL 26. As we mentioned above, this would have the effect of
minimizing any stress that might be associated with the error and promoting a state
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of comfort and assurance. In countries like Brazil, Anna’s gesture of touching SEL
26 often accompanies an apology.

Anna: Blood was pumping in my ears really loud, as I was trying to absorb
what Karim was saying about his experience as a science educator. At the
same time, I was trying to collect my thoughts about what I needed to say
when my turn came, just a few sentences away from that moment. Meanwhile,
I wondered if everyone around me could hear my heart beating just as loud as
I could. I realized how nervous, how insecure I felt at that moment. In the
moment [ was aware of how I was being perceived by others. I took a shallow
breath and hoped that it was not as evident and overwhelming to others, as it
was to me. Later, when I saw the video of the event, I wanted to watch it anx-
iously. I wanted to observe what I was not able to see while I was in the focus
of the camera. I wanted to see what I sounded like, how nervous I seemed,
how much my body gave me away. If not for JSJ and the way my body
responded to the changes from the outside to harmonize it, I could hardly
believe how well I did. I imagine that only a person who knows me really well
would be able to pick up on the nonverbal cues of how I turned my head on
the side, or the way I pursed my lips, when I experienced one emotion or
another. And how, without any knowledge of it, my body responded to restore
the energy within and help itself in the most poignant (or not) moments, by
placing a hand at one SEL or another to help lessen anxiety or help stay
awake, helps me think or release the anger building inside. Once you learn
about JSJ at least a little bit, and I am saying it from a perspective of someone
who is only beginning to understand this alternative framework of Eastern
medicine, you cannot help but notice it everywhere: among the people around
you, your friends and family, on TV or subway, outside on the streets of the
city, and finally in yourself.

12.8 Writing Activity

Ken: A 10-min free writing activity is an integral part of the graduate class,
following directly after a 5-min breathing meditation that is intended to afford
a higher state of mindfulness. On this occasion, the free writing was a little
unusual since I asked the students, prior to the breathing meditation, to spe-
cifically address possible changes to the assessment tasks they would under-
take for the remainder of the course. Most of the students did not anticipate
that I would provide a focus for writing and nor did they expect I would rec-
ommend more autonomy for them in terms of how they would be assessed in
the course. Anna’s writing reflected the unexpected nature of the structures I
provided and the difficulty she had in the meditation of letting go of the focus
of the upcoming writing task — it proved to be a distraction for her. During the
writing activity, Anna wrote 192 words.
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Here are two excerpts from Anna’s writing:

Anna: The provision of a focus for the writing activity was a bit unexpected.
Wow! I was totally not trying to think about the question and, that of course,
I could not help myself but think of it. And yet, I was able to catch myself on
the thought and let it go. I finally imagined the waves of the ocean, and all of
a sudden a thought came to me that looked like the answer to the question for
the free write. I acknowledged that thought too and tried to let it go as best as
Ican....

Anna: I have many interests involving mindfulness and wellness, and, I
think, what I would like to do is to write short essays about different projects
(of a more personal nature), mindfully surfing, mindfully pregnant, mindfully
learning, mindfully critiquing, and then analyze them from the theoretical
frameworks/perspectives that we have been talking about in class.

Eight minutes of the video recording of the writing task showed Anna in the
frame. Her upper body was clearly visible for the entire 8 min, with a front view.
Table 12.2 contains a brief summary of the touches and holds that occurred during
the writing activity. As Anna writes during the writing activity, we examined the
ways in which the fingers touched one another as she wrote. Anna’s thumb touched
her index finger, and other students grasped their pens/pencils in different ways that
led to the thumb being over the index finger, and in some cases the thumb over both
the index and middle fingers. This opens up the salience of mudras being used intui-
tively for the purposes of ameliorating emotions and fostering wellness (Hirschi
2000).

Three of the SELs accessed during the free writing (21, 20, 4) involved clearing
the mind and improving the quality of thinking. SEL 21 is concerned with worry,
mental tension, and unproductive thinking. Clearing SEL 21 can provide a boost of
energy and an increase in understanding. Placing the hand on SEL 21 can afford
improved thinking. Touching and holding SEL 20 promotes clarity of thought and
increases the use of common sense, promoting awareness and intuition. SEL 4,
when it is cleared, can promote peace and clarity, calming the thoughts and afford-
ing logic and common sense. Holding SEL 4 is relaxing.

Touching SEL 12 can facilitate mindfulness in that clearing SEL 12 can release
all emotions — worry, fear, anger, sadness, and pretense. Accordingly, touching SEL
12 is a good way to become “unstuck,” affording emotional balance, personal
humility, and increased tolerance. Harmonizing the 12s can minimize personal
desires in favor of “good for all.”
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Table 12.2 JSJ-like touches and holds during a writing activity

Time SEL touch or hold

0:00 Left on R14 until

0:16-1:12 | Left on L11/12 until

1:15 Left flat on table

3:40 Left brief touch on L11/12

03:51- L on L 20 (extending to R 20)

3:54

5:25 Interesting mudra with right when writing

05:29 LonL 21

06:34 LonL 20

06:39 RonRhil

06:45 L on L 20 (clears hair). Hand moves around to SEL 4-SEL hi 4

06:51 Head leans on L 4/12 region on the side/front of the neck. This hold continues until
about 7:23, when Anna begins to write again. At 6:54 she is resting on 21

07:59 L on L hi 1 (probably — no clear view)

08:16 Anna hands her paper to the professor

12.9 Anna as a Student in Class

At the conclusion of the writing activity, two graduate students cotaught a lesson
centered on critical pedagogy. The focus of the lesson was on the methodology and
associated methods used in a study undertaken by Tricia Kress (2015). We reviewed
47 min of the class, and all students in the captured video images continuously used
touches and holds that engaged the SELs on the face, neck, and shoulders. For every
student, including Anna, the hands were continuously engaged in touches of various
SELs. Because of the camera location and the positioning of bodies in relation to the
rectangular tables at which the students were seated, only one student could be
viewed holding/touching SEL hi 1s. However, the orientation of the arms in relation
to the body suggest that SEL hi 1 may have been the most common hold during the
entire lesson. Similarly, the orientations of legs and ankles were only visible for
Anna and a student seated adjacent to her. For long periods of the lesson, Anna
crossed her left leg over her right — probably engaging L.8 with R1, as she did in the
panel activity. Similarly, when her legs were uncrossed, there were times when she
crossed her ankles, engaging L. SEL 16/24 with R SEL 24.

The video record provided clear images of the SELs from the waist upwards for
six students. Each of these students was rotating her head to have eye contact with
the coteachers, referring to her textbook, and writing notes. As well, each student
used both hands to continuously touch, hold, and trace over SELs on the face and
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neck regions. The pattern of touching and holding did not seem to be synchronized,
although we might find synchrony in the touches and holds of coteachers.

Anna: In the 47 min of class, where I am a student, I engage in many JSJ
holds, some are very frequent and some rare but just as significant. As I am
staying quiet throughout the entire class, there are moments when I felt the
urge to speak up, and there is some definite JSJ activity going on at those
moments, which is more noticeable, at least to me, as I watch the video. I am
mostly trying to stay connected to the speaker and understand their line of
thought, and when I am struggling, my hand is always around SEL 21, which
boosts energy and understanding, as well as alleviates mental tension. For the
most time, the class is an intense exercise in mental thought, and as I work
hard on thinking, comprehending the concepts and ideas expressed, I notice
my hand on my forehead a lot, which is SEL 20. SEL 20, when unlocked, is
associated with clearing the thoughts and promoting awareness and
intuition.

Since I am familiar with JSJ, I often notice the way my body acts not just
on the video but in the moment as well. But when I observe it from a side, I
see it as a kind of art, which most of us are unaware of. It is an incredible
dance of hands and legs guided by the universal energy flowing in a body. And
our body, intelligent beyond our understanding, performs these natural flows
and holds in a way, which not only reveals to us as observers, of what goes on
in a person’s body, but also assists itself in restoring balance and harmony.

Above the waist, Anna consistently engaged all SEL regions on the face, front of
the neck, and the SEL 22 region. One pattern that warrants comment involved a
sweeping movement of her right finger(s) in an anticlockwise direction that began
with R SEL 21 and swept upward toward the outside corner of the right eye before
descending down the jaw line to the neck and SEL 22. SELs 21, 12/11, and 22 were
involved in the sweep, which was repeated frequently (as many as 10 times on one
occasion). Commonly, Anna grasped her hair as she moved it away from her face,
completing the sweep as described above. From a JSJ perspective, the path resem-
bles the reverse direction of part of the right stomach flow. Some JSJ practitioners
instruct clients to use their index finger to trace over the stomach flow, first in the
reverse direction and then in the direction the flow takes when it is in harmony —
hereafter referred to as the forward direction. The stomach energy flow is associated
with many physical ailments, such as gastritis and myriad emotional imbalances,
such as worry, that can affect concentration and fray the nerves. It is worth consider-
ing whether worry and frayed nerves could be reduced through the conscious use of
reverse and forward tracing of the stomach flow. In this particular case, the flow
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likely extended to SEL high 1 and may have also involved the ankles and feet. This
is a possibility that might be a focus for follow-up research, or it might be antici-
pated in the design and use of a flow that is taught to people seeking to ameliorate
worry and frayed nerves. In the context of designing self-help packages, the tracing
technique might complement techniques such as holding the thumbs, holding the
palms of the hands, and using specified mudras.

Another potential flow that could possibly be involved in Anna’s intuitive uses of
JSJ is the gallbladder function energy flow, which involves SELs 12, 20, and 22. The
forward flow circles around the cheekbone, past the outer edge of the eyebrow, turn-
ing around the back of the ear before circling onto the back of the head and up to the
forehead. Of course the gallbladder flow also involves SELs below the waist, which
was not visible in the video record. The emotions associated with the gallbladder
flow can involve high- and low-grade anger, commonly observed as frustration in
many classes. As was the case with the stomach energy flow, tracing the fingers and/
or hand over the reverse and forward flows of the gallbladder energy flow might
produce conditions of harmony in that flow and ameliorate emotions and physical
ailments such as headaches, pains in the side of the body, and stiffness in the neck.
If a self-help package were to be designed, it might include suggestions about use
of the gallbladder flow, finger holds, and mudras together with touching the center
of the palm and hugging the SEL 26s.

12.10 What Did We Learn and How Did We Change
as a Result of This Study?

Authentic inquiry is a central component of the multilogical bricolage that under-
pins this study and other recent research we have undertaken (e.g., Alexakos 2015).
Our ongoing research on mindfulness, emotion, and wellness has systematically
disseminated what we’ve learned in order to change our approaches to teaching and
learning in our universities and high schools and to modify the designs of ongoing
studies. In this regard, interventions designed to be used in research, including
breathing meditation, mindfulness heuristics, and physiological expressions of
emotion (e.g., heightening awareness of oxygen dissolved in the blood), have been
systematically infused into our teaching, research, and international dissemination
activities (e.g., conference presentation, publications). Accordingly, what we know
from our research makes a discernible difference to our lifeworlds — hopefully ben-
efiting those with whom we interact.

In this study, we set out to look at the incidence of touches, holds, and flows in a
variety of activities in which graduate students are involved. Because the teaching
and learning environments we build in our classes have become increasingly
informed by sociocultural theory, we wondered whether the changing roles of
teacher and students would be associated with an increase in emotions and perhaps
excesses of emotion. If this were to be the case, we wondered whether JSJ-like
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touches and holds would occur naturally as participants in classroom activities
interacted with one another.

As we considered what we might study and report in this chapter, we considered
the new roles for students in relation to a number of activities that included coteach-
ing involving 2 or 3 graduate students from the class, participating in a writing
activity following a short breathing meditation, being a student in a class that is
cotaught by peer coteachers (in this case two graduate students), and participating
in an exit cogenerative dialogue in which one graduate student participated with two
professors, who were coteachers responsible for the course (in this case the first two
authors of this paper). The final activities concerned graduate students participating
in research seminars, as presenters and critics.

Since the design of the study was emergent and contingent, we began with Anna
and Karim, enacting roles as critic for three peers, graduate students making presen-
tations based on research undertaken in their doctoral programs. In this study, we
focus first on Karim and then on Anna. We were not quite sure what to expect, but
benefited from Karim enacting his role while standing up and leaning on a lectern.
In contrast, Anna remained seated and crossed her legs and ankles as she delivered
her critique. Through the study of the two participants, we began to see different
emergent patterns and contradictions.

Once we noticed that Karim appeared to be using the lectern to make contact
with several SELs that could ameliorate a buildup of emotions, we could see that
this was an extension of doing much the same thing by crossing the legs and ankles.
This expanded our way of analyzing what was happening. The way Karim was sit-
ting in his chair seemed odd, but through the lenses of using objects to engage SELs,
we were able to see how the chair engaged, in this case, SELs 25 and 23. Similarly,
the orientation and movement of his feet may have engaged the little toe on each
foot.

When multiple SELs are engaged, this can point to a flow, such as one of the
organ flows (e.g., the bladder, kidney) or a special flow that is designed to address a
particular health project (e.g., fatigue flow). In this particular case, we felt that
Karim might be accessing intuitively the bladder and/or the kidney flows. There
were other signs that this might be the case. He seemed short of breath. Evidence of
this was that from time to time he appeared to be breathing through his mouth and
his breathing pattern was mainly thoracic, shallow, and high frequency. Using
frame-by-frame analysis, we could clearly see the in and out breaths in the rise and
fall of his elbows. It was possible that concerns about his presentation together with
issues from his lifeworld may have contributed to a buildup of fear and associated
stress. The buildup could have been enhanced further by his breathing pattern. In an
effort to offset his attachment to emotions, he may have intuitively engaged SELSs to
harmonize the bladder and kidney flows and to clear emotions.

Based on our analysis of Karim’s practices during his own critique and then as
he listened to Anna’s critique, we identified touches, holds, and flows being enacted
intuitively as Karim and Anna enacted roles of critic. After the critic roles had been
studied, we decided to research Anna’s intuitive uses of JSJ in a writing activity.
The additional understanding we gleaned from this analysis is highly salient to JSJ
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in part because Murai used mudras when he successfully treated his terminal illness
in a process of commencing his rediscovery of JSJ. As the students wrote, including
Anna, the fingers engaged with one another and the pen, in many different configu-
rations. The students were intuitively using mudras, which would likely have impli-
cations for emotional expression and wellness. We signal this as an important area
for further research. To view an example of three different students, including Anna
(Panel 12.5), refer to Panels 12.3, 12.4, and 12.5. It seems as if the students show
their uses of two types of mudra.

In the segment of the class in which Anna was a student, immediately prior to her
coteaching with a peer for an hour, Anna employed JSJ-like maneuvers continu-
ously. Consistent with Karim possibly deploying part of two organ flows, Anna
utilized light movements on both sides of her face that were consistent with the
stomach flow. A sequence of five moments is captured in Panels 12.6, 12.7, 12.8,
12.9, and 12.10 as an illustration of where her fingers traced — either lightly touch-
ing the skin or just above it. The interpretation that her actions were an intuitive
enactment of part of the stomach flow is highly speculative, but warrants closer
microanalysis.

Panel 12.3 Mudra (a) —

] -

R

Panel 12.4 Mudra (a)

Panel 12.5 Mudra (b)
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Finally, throughout the time in which Anna was a student, she momentarily held
one finger just above the top lip and beneath the center of her nostrils. A variant was
to sometimes trace the finger along the top lip and at other times place one finger
above the top lip and one or more fingers below the bottom lip. The possibility we
raise, based on some of the experiences described in lessons conducted by approved
JSJ teachers, is that language functioning that may be lost during a stroke can be
partially (at least) restored with a similar hold. Furthermore, if people who have
previously lost language functionality begin to struggle in remembering or speaking
words, a hold involving the fingers above and below the lips can restore/improve
functionality. A speculation that is worth researching is that nonnative speakers
might benefit from similar holds and might use similar holds intuitively when they
read, speak, and listen to a nonnative language. Since this lesson was in English and
Anna’s native language is Russian, her uses of holds like those in Panels 12.11 and
12.12 are consistent with our speculation.

By the time we finished our analyses of the writing activity, we realized there
would be insufficient space in this paper to include analyses of the use of JSJ-like
touches, holds, and flows during coteaching and cogenerative dialogue. Accordingly,
we truncated the empirical part of our analysis after we had descriptively analyzed
the intuitive uses of JSJ-like touches, holds, and flows. The analyses of JSJ -like
maneuvers while coteaching and participating in cogenerative dialogue are studies
that are bound to be productive.

Panel 12.6

Panel 12.10 Panel 12.11 Panel 12.12
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12.11 Next Steps

Our next step is to disseminate what we have learned from this study to the graduate
students in the classes involved in the research. Already many of them have read this
chapter and participated in conversations about what we have learned. Importantly,
we will disseminate what we have learned to colleagues who are teachers and
teacher educators, not just in schools and universities but in any institutions involved
in teaching and learning. We are not arguing that every touch represents an intuitive
JSJ-like maneuver. However, we are struck by an almost continuous flow of touches
and holds that do appear to be used to address disharmonies in the flow of universal
energy. It might be helpful to heighten awareness about the occurrence and possible
purposes of JSJ-maneuvers so that, when and as necessary, interventions can be
used consciously for self-help. We will create intervention packages based on our
growing knowledge of JSJ to ameliorate emotions, increase mindfulness, and
enhance wellness. It seems imperative that all participants in social life should have
the tools to decrease the intensity of emotions that are building to excess, detach
conduct from such emotions as they are produced, and attend to minor health proj-
ects that arise in the moment-to-moment flow of life.

The dysfunctional classroom from suburban Western Australia, described in the
introduction to this chapter, has been a staple feature of our research in high school
science from the mid-1980s to the present. That is, for more than three decades,
teachers and students have displayed excesses of emotion as they participated in
science classes. The emotions stuck to and saturated their conduct, making learning
virtually impossible. The toll on learning seems to be potentially enormous. But
what have been the tolls on staying involved and maintaining good health? If
Burmeister is right in her assertion that emotions underlie many health projects,
then it makes sense to ask whether teachers and students have created and sustained
poor health because of deleterious emotional climates that have minimized mindful
participation in learning tasks, produced excess emotions, and disharmonized bod-
ies for sustained periods of time. We offer the possibility that toolkits like those we
propose to design and enact could pave the way for all participants in science educa-
tion to ameliorate emotions when and as necessary. The incentive to do this is to
stay healthy and learn more science.
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Chapter 13
The Role of Care in Environmental Education

Cassie F. Quigley and Renée Lyons

Environmental education and environmental advocacy have a complex relationship
(Fien 2003). Their association is tenuous for many educators, including us, because
advocacy has the potential to lead to indoctrination. As environmental educators and
activists, we care deeply about the environment including the well-being of all peo-
ple who inhabit it. How this notion of care is translated to our students presents a
concern as a fine line exists between environmental education, advocacy, and
indoctrination.

Science has long been held as a neutral and objective subject, free of any bias or
political agenda (Namenwirth 1986). This claimed neutrality has led some to believe
that science education is not the proper vehicle for the value-laden issues of envi-
ronmental education (Lucas 1980). Learning about science is not enough to decide
among competing environmental policies, and hence values are involved in any
decision about what constitutes an environmentally friendly behavior. Preservice
science teachers are taught that a variety of techniques (e.g., open dialogue, provide
opportunities to engage in multiple viewpoints) can ensure a balanced approach and
neutrality in science education (Cook-Sather 2002). However, the notion that sci-
ence education is or can ever be neutral is not accurate. Curriculum design, learning
objectives, and pedagogical techniques are value laden. John Fien (1997) insists that
all educational objectives, curriculum, and instructional approaches are ultimately a
selection of culture, and as such curriculum planners and teachers enacting these
practices are making decisions and selections within certain values to the estab-
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lished priorities of that culture. Social and cultural values influence the structuring
of knowledge; thus, science education has the ability to perpetuate certain values
over others —typically those of the dominant cultural and political beliefs (Longino
1990).

Rather than claim neutrality, we take a committed value stance, consciously and
deliberately teaching students to care for the natural world because we believe a
socially critical approach is necessary for creating an ecologically just world, which
is achieved through teaching about care (Fien 1997). In this sense, we support advo-
cacy; our education is for the cause of creating an ecologically just world. We rec-
ognize that not all environmental educators agree with our stance. Bob Jickling
(2003) states that education for any cause is not education. Edward Johnson and
Michael Mappin (2005) caution environmental educators to consider carefully the
values that must be drawn upon when establishing the connection between how the
world is (ecological science) and normative conclusions about what ought to be
done. Despite the call by researchers such as Jickling (2003) for the separation of
care and EE, we wonder if environmental education can be taught without the notion
of care. Ultimately, if you want people to care about the environment, what role
does education play? In this chapter, we explore this question by conceptualizing
care in environmental education and how this care translates in the teaching EE.

The relationship between education, advocacy, and indoctrination is important to
foreground in this paper as we explore the role of teaching about care in environ-
mental education. This chapter is based upon the premise that education is value
laden and linked to economic, political, and societal influences (Kelly et al. 1993).
This premise is relevant for educators concerned with ethics and values in educa-
tion; however, the concern should not be with whether a teaching approach is value
laden but rather what values are used and how the values are presented to students.
This issue is particularly relevant for the topic of environmental education (EE), as
EE is not only tasked with teaching individuals and communities about the environ-
ment through multidisciplinary (biology, physics, mathematics, earth sciences, eco-
nomics, sociology) approaches but also exploring environmental problems and how
to solve them. Because the ways in which these environmental problems are solved
are value laden, we adopt a critical approach to teaching EE.

A critical approach to teaching EE does not mean we support indoctrination.
Indoctrination through science teaching is a concern for students, parents, and
teachers because it can narrow views and impede critical thinking (Siegel 2013).
Environmental education becomes indoctrination when educators teach students to
adhere to certain attitudes, assumptions, or values over others (Jickling and Spork
1998). To avoid indoctrination, environmental educators need to be cautious and
distinguish between education and advocacy (Johnson and Mappin 2005).
Environmental educators need to be conscious of the values, biases, and agendas
inherent in environmental issues and policies, rather than unconscious (Gough
2002). Avoiding indoctrination implies decisions about the rightness or wrongness
of actions are reached through discussion and sensitivity to differing beliefs and
value systems (Tilbury 1995).



13 The Role of Care in Environmental Education 251

In a critical approach to EE, teachers ask students to understand the reasons for
environmental problems, encourage students to deconstruct normative rhetoric
around environmental issues, and then provide opportunities for students to partici-
pate in the reconceptualizing of these issues with the values of social justice in mind
(Fien 2003). It is with this critical approach that we reconcile the involvement of
advocacy in EE. To do so, we utilize John Newfield and Virginia McEylea’s (1984)
distinction of promoting values in an ethic of care without teaching the attitudes
connected to the issues. By making this distinction, they argue that indoctrination,
which occurs when teachers encourage students to form ideas on issues irrespective
of any available evidence, can be avoided. Teachers can avoid teaching attitudes
instead of values by providing opportunities for evidence to be appraised and dis-
puted according to values presented (Fien 2003).

13.1 Exploring an Ethic of Care in Environmental Education

Fien (2003) argued for environmental education that extends beyond sociological
and educational theory and integrates arts, philosophy, and ethics to learn how to
care for others and the Earth. To develop his position, Fien utilized the work of Nel
Noddings (1992) on caring to consider the moral and ethical obligations of humans
to care for the environment. More specifically, Noddings’ stated that teachers who
employ care as pedagogy have a moral approach to education. She called this moral
approach, the ethic of care. Noddings uses Milton Mayeroff’s (1971) definition of
caring as follows, “To care for another person, in the most significant sense, is to
help him grow and actualize himself” (p. 1). In education, caring often exists
between the student and teacher or the students and each other. In this chapter, we
extend this work by exploring what this means for the ethic of care in education
when the one being cared for is the environment.

Fien was critical of approaches to caring for the environment that result in a dichot-
omy between humans and nonhuman elements of the environment (i.e., “nature”).
Often, environment is classified as the combination of nature and humans, although
this is contested. Tim Ingold (2000), an anthropologist, takes a different view on the
human relationship with the environment. He contends that “nature” is the world
without humans inhabiting it, while “environment” is actually in relation to humans
and therefore is always viewed from the human perspectives. Ingold’s work is helpful
to our understanding of how we view and define “environment” for several reasons.
First, it helps us to understand that “the environment” is fundamentally historical and
cultural. Second, by delineating nature and the environment, we avoid seeing humans
as beyond the world, and thus in charge of its processes. Last, Ingold’s work provides
context that the environment is continually changing through the activities of human
beings, and thus the environment itself is a process rather than an object.

This understanding of “environment as a process” is important for environmental
education as understanding the ways students view themselves in and with the
environment shapes the ways in which they connect with the environment and
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understand the changes within the environment (Li and Ernst 2014). Fien (2003),
while connecting Noddings’ notion of care to environmental education, recognizes
that values direct what is cared for and calls upon environmental educators to pro-
mote values and critical thinking of environmental issues according to these values.
Peter Martin (2007) extends Fien’s research by giving practical ways environmental
educators can nurture an ethic of care within their classrooms. Martin’s conceptual
framework, developed to guide education for the environment, presents care as
being generated by relatedness, reciprocity, and ways of knowing. Despite provid-
ing well-theorized implications for the structure of care in environmental education,
Martin does not provide empirical evidence using an ethic of care in the
classrooms.

In this chapter, we position this chapter in line with the well-being aspects of the
book but also lean on emotions literature to guide the work on care. We do this
because the motivation to care involves reasoning but also emotions as individuals
make decisions about what to care for. Emotions provide the learner with purpose
for engaging in a learning experience and guide the motivation to learn (Dirkx
2001). We strive to continue Fien and Martin’s conversation of the ethic of care in
environmental education by further theorizing Noddings’ notions of care in the con-
text of environmental education and finally highlight an experience of care-based
environmental education pedagogy. The experience describes nurturing an ethic of
care in environmental science as a middle school teacher at an international school
in Phnom Penh, Cambodia. The chapter concludes with a section on further direc-
tions for an ethic of care in environmental science, as well as the implications of and
complications with teaching students to care for the environment.

13.2 Conceptualizing an Ethic of Care in Environmental
Education

As Noddings (1984) argues in Caring: A Feminist Approach to Ethics and Moral
Education, the goal of educators should be to develop competent and caring people.
Noddings believes the priorities of our educational system have been misplaced
when we overemphasize content and all the possible topics a child can learn at the
expense of nurturing caring individuals. This is not to say that intellectual develop-
ment is not important. On the contrary, she argues that the intellect is better devel-
oped when caring is present. Caring involves an emotional understanding of an
issue. Caring implies competence and provides the emotional commitment to work
toward enhancing the well-being of what is cared for (Noddings 1995). Deep learn-
ing of issues needs to be both an emotional and intellectual experience because an
emotional engagement with a learning experience indicates deep involvement of the
learners’ psyche (Dirkx 2001). An emotional understanding of issues deepens
involvement by developing intrinsic motivators for engagement (Goralnik et al.
2012). Emotional engagement of students will guide what a student attends to and
thus what he or she will learn (Weiss 2000). The cognitive development of students
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is important, but of equal importance is the emotional development (Venter and
Ferreira, 2014). When educators ask learners to view the world differently, or con-
sider new values and how these values should shape their actions, an emotional
transformation is needed (Shuck et al. 2013). Emotions determine how we act. As
Dirkx (2006) explains “through the experience of emotions [we] come to recognize
what is cognitively and affectively of value (p. 31).”

Noddings (2002) explains that caring is at the heart of morality, which she defines
as a universal active virtue. According to Noddings, there is no external standard or
principle against which a person must justify behaviors toward other individuals.
Instead, any standard for how one ought to act is generated from the remembrance
of what it feels like to be cared for. As a person considers how to act toward another,
they do so with a reflection upon their own experiences of the warmest and best of
human relations (Noddings 2013). A person behaves ethically toward others when
he or she treats others with respect and acts with care. The action in caring involves
working to preserve the caring relation and promoting the growth of the cared for.

Caring exists on a continuum from natural caring to ethical caring. Natural car-
ing occurs in situations when “I want” and “I must” are born out of desire, and it
may be hard to distinguish whether the motive is personal enjoyment or obligation.
There are certain things we naturally care for. Noddings relates a natural care to the
care a mother exhibits for her child. We may care and attach great importance to
doing kind things for a loved one or to spending time with our families. No one
taught us to care for these things. We care because we feel enjoyment and love for
these things. Ethical care involves an obligation and a commitment to act on behalf
of the one cared for even if we don’t naturally want to act. When the “I want” is not
naturally present, a feeling of “I must” needs to guide the caring action. An example
of an ethical care would be a pet owner taking their dog out for a walk even when
they are tired after a long day of work and would rather rest at home. As a pet owner,
there are times when I do not naturally want to take care of my pet because of other
pressing needs. Yet, I feel obligated to care and act. The source of this felt obliga-
tion, the “I must,” is the remembrance and reflection of being cared for yourself and
on watching others exhibit care (Noddings 2013). In this sense, an ethical care is a
fulfillment of an ethical ideal; a person acts based on an ideal version of
themselves.

An ethic of care includes responsibility and respect for the feelings and worth of
the other but also the motivation and willingness to act to protect the other (Noddings
2012). Fien (2003) describes an ethic of care as having compassion. Compassion
moves one from the emotional, or natural caring, to the ethical realm and involves
not only feeling empathy for another but acting on that empathy to look out for the
well-being of another. Ethical caring is certainly important but not superior to natu-
ral caring. Natural caring is both the source and the end result of ethical caring. As
a person decides to care ethically, emotional barriers are broken down, and related-
ness is established that may result in natural caring (Noddings 2013). Returning to
our example of caring for a pet, as I continue to ethically care for my pet, I begin to
form a closer relationship with my pet that results in an increased natural care. As
my relationship grows, I find myself more and more wanting to do selfless things for
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my pet, and our relationship results in me finding enjoyment and love in caring for
my pet.

13.3 Cultivating Care in an Environmental Science
Classroom: Investigation of Aedes Mosquito

The tendency in environmental education can be to cover as much information as
possible at the expense of covering the most significant information well. Teachers
may feel overwhelmed with the amount of content to be taught. There are many big
issues students need to know such as extinction and sustainability. A sense of
urgency to provide students with as much knowledge on environmental issues as
possible may lead teachers to sacrifice the depth of knowledge for the breadth.
Within the Western perspective of knowledge, value is placed on efficiency and the
amount of information to be covered. As Noddings points out, the problem with this
view of education is our students learn much at the expense of learning well
(Noddings 1995). Perhaps this model of efficiency is prohibitive to fostering a deep
connection and care for nature.

In the following vignette from an environmental science high school class, we
provide an example of how place-based education can provide a platform for caring
for the environment. According to David Greunewald and Gregory Smith (2014),
place-based education “can be understood as a community-based effort to reconnect
the process of education, enculturation, and human development to the wellbeing of
life” (p. xvi). In this way, by rooting the educational process in the community,
place-based education helps to counter the notion that the environment is “some-
thing out there” —a notion that has been documented by many researchers including
Loughland et al. (2003). This vignette serves to provide an exemplar of how we
move toward a pedagogy of care, with first cultivating care in science classrooms.

As a high school environmental science teacher at an international school in
Southeast Asia, I (Cassie) had little trouble teaching student activism. For me, I saw
environmental science as an active endeavor; it was not enough to teach the content
to understand the challenges with our environment but to utilize that knowledge to
solve the problems. However, it was not until I examined how activism can some-
times make the students feel forced if the students do not care for the environment.
The data in this vignette was collected over a 6-month period, using reflection
observation notes, student interviews (the students were in grades 11 and 12), and
student artifacts from the unit. We analyzed the data to understand the ways in
which care played a role in teaching and to understand the explicit pedagogical
techniques that were used during this unit. Although there are many examples in my
teaching that I draw upon when examining this relationship between EE and caring,
there is one example that exemplifies the ways in which students can care for the
environment in ways that are similar to Noddings’ ethic of care. In the vignette
below, I describe how I nurtured the ethic of care with my students.
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On a particularly hot March day, the students voiced a concern about the resi-
due left on their desks from the frequent mosquito spraying that occurred in
the school. As one student dragged her finger along the lab bench and then
showed her classmates the oily residue, she stated, “this cannot be good for
us.” Coincidentally, we were beginning individual inquiry projects, and the
students asked if they could research about the mosquito spraying and exam-
ine if there would be alternative approaches to spraying that would have the
desired outcomes (less mosquitos).

As a teacher who readily incorporated place-based/project-based instruc-
tion, I seized the opportunity to begin a project that was not only student-
driven but also had the potential to impact the health of the school and the
local environment. The students invited the pest control company, Pest
Destroyers (a pseudonym), to class and asked them to present the types of
chemicals used to learn more about their pest control practices. Importantly,
the students created a list of pre-questions surrounding content necessary to
hold a meaningful discussion with Pest Destroyers employees. Some ques-
tions included, “what is the life cycle of a mosquito?”” and “what diseases are
spread by mosquitos?” and “what is the anatomy of a mosquito?” After the
exploration into the current research, we held a discussion with the employees
who presented the types of chemicals used (i.e., cypermethrin, thiamethoxam,
and chlorpyrifos). The students discovered most of the chemicals were
sprayed directly into drains despite warnings not to use them in any water
source for potentiality of contamination of water sources. Additionally, almost
all of the chemicals warned against use in areas where children were present.
During our discussion, Pest Destroyers workers admitted they felt the chemi-
cals were being overused and had warned the school board about the risk of
chemical resistance in mosquitos. Despite these concerns, the chemicals were
being sprayed, misted, or spread in crystal form, twice a week.

As the discussion came to a close, the students began to conduct investiga-
tions to understand the toxicity levels found by the World Health Organization,
and alternative uses for chemicals, as a way to rethink the solutions to the
health risks of the chemicals. By using various sampling techniques, the stu-
dents determined the relative densities of mosquitos (both larval and adult) in
different habitat types around the school. The focus was on the Aedes mos-
quito as this is the primary way the dengue fever is spread, which proved to be
a major health concern for the community. In this way, a portion of the study
was on identification of Aedes and learning the structures of the insect. After
obtaining initial data of the relative densities, the students plotted the largest
densities on a map to look for patterns.

It was during this conversation about patterns that I realized the students
were doing more than learning about scientific content; they were learning to
care about the potential risks of the chemical and search for alternatives. It did
make me wonder, however, what was the basis for this care. Noddings (1984)
notes that proximity is the most powerful determinant of caring behavior.
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Would the students have cared if the spraying was occurring in Africa? Or did
they only learn to care because it was happening to them and to the people
they cared about? As Martin (2007) notes, this form of care can provide a
foundation for EE. For example, proximity to the issue they cared about cre-
ated a space that could be purposefully fostered who found that young people
often describe the environment as a place that is essentially separate from
themselves. As the students began to care for the environment, most likely
due to the proximity of the issue, I was nurturing an ethic of care with my
students. [ was guiding the students to be critical as they apply values, make
decisions, and take action.

Then the students began what we call “care-based scientific work,” work
that we define as developing of critical environmental consciousness based on
the evidence garnered during scientific investigation focused on care. The
goal of this work was to reduce the numbers of mosquitos by covering drains
and creating systems for drying up pooled water. Then they created a list of
high-risk zones, areas that were still problematic, and where intervention was
needed. The students recommended landscaping and draining to prevent fur-
ther pooling of water—a breeding place for Aedes.

After a 3-month investigation, the students analyzed their data and found
powerful results. They were able to reduce the amount of mosquitos in a tar-
get area by almost 30%, which was above the reduction rate of Pest Destroyers.
In addition, because the students were also preventing the breeding of mos-
quitos instead of reducing the number of live adults, they predicted the num-
bers to decrease continually. Despite these successes, the exact prediction
could not be calculated precisely given our small sample.

The students then presented their findings and alternative solutions at the
school board meeting. The school board listened as the students presented and
then asked questions about dengue fever and the ability to target the Aedes
mosquito. The students responded with evidentiary support about the ability
to remove the breeding grounds by reducing the amount of standing water.
The school board persisted and stated they need a guarantee the Aedes mos-
quitos would be killed. The school board president agreed, “In the 8 years
we’ve used Pest Destroyers, we’ve never had a report case of Dengue on cam-
pus.” At the end of the conversation, as their science teacher, I was proud. The
students effectively and clearly communicated their results and responded to
the questions with scientific evidence. Despite this success, I realized I had
not prepared my students for one element of caring so deeply —rejection. We
were so thrilled by our results that I forgot our audience was a group of busi-
nessmen and women who were running a profitable school. As we walked
back to the classroom, I could see the disappointment on my students’ faces
and realized that care-informed practices required something else of stu-
dents —resilience. As an environmental scientist, I understand the resistance
toward change but also understand the need for persistent activists.
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13.4 Understanding Care-Based Influences in Science:
Unpacking the Investigation of Aedes Mosquito

After reflecting on this teaching experience, I wondered how do we evoke persis-
tence of activism in our science classrooms, and does caring for the environment
help to strengthen that persistence? A person’s incentive to pursue a task or outcome
depends on their efficacy, their belief that they can produce the desired effects
(Bandura 1997). Efficacy also affects the resilience and motivation to continue pur-
suing a desired outcome. We cannot possibly control the outcomes of our students’
activism and will not be able to prevent rejection. Instead we can work toward build-
ing the efficacy of our students. There are several sources of efficacy teachers can
build in order to encourage their students to continue working toward preserving the
environment even in the face of the rejection. The first source for increasing the
efficacy of a group is social persuasion. Social persuasion occurs when other people
either increase or decrease a person’s sense of confidence in their ability to succeed
(Bandura 1997). As teachers we can serve as this source of encouragement for our
students. Stories of our own personal successes at affecting change or of others we
know can help build our own students’ confidence. A second source for increasing
the efficacy of a group is trusting relationships. If your class trusts you and each
other, these trusting relationships can boost the group’s efficacy to work at affecting
change even if faced with setbacks (Bandura 1997). Studies show that activating
social ties helps increase a group’s efficacy and ability to achieve desired outcomes
(Sampson et al. 1999). Close-knit communities are more likely to achieve higher
collective efficacy in their group’s ability, and a strong sense of camaraderie can
greatly impact the success of a group to work together (Bandura 1997). Caring for
our students and encouraging them to care for each other can help build the type of
community and trust that will build efficacy. Coming together as a class and work-
ing toward effecting change can evoke persistence as environmental activists.

During these care-informed practices in my classroom, I noticed student voice,
belonging, and agency was prevalent. For example, the student’s voice appeared in
the choice of the topic, the way in which they conducted the study, and the legiti-
macy and relevance of situation to their lives. This was a real situation that affected
the students. Noddings (2002) notes that the emotional engagement of students can
be invoked by basing activities in the real interests of the students. Social justice was
present in the form of student agency —the act of influence and effect in a specific
circumstance (Larson et al. 2005)—in the opportunity to be agents of change in
their school by working to improve the conditions in their school.

Dana Mitra and Stephanie Serriere (2012) found students, particularly middle
schoolers, valued their schooling the most when teachers privileged their voices and
created a sense of belonging. This concept of belonging includes developing rela-
tionships marked by supportive, positive experiences with teachers and peers. This
includes opportunities to learn from one another. As feelings of belonging increase,
students attach to peers and teachers but also their broader community. This is critical
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to care-based scientific work as they are situated in local, relevant socio-scientific or
“STES” issues (Sadler 2009). This sense of belonging helps to motivate students
and provides a support system when faced with challenges in their activism (Mitra
and Serriere 2012). Two days later, when I walked into school, I witnessed this per-
sistence. Posted on almost all of the classroom doors were handmade signs that
read, “No Pesticide Zone. Children Learning” and “No Spraying in Our Classroom.”
Without my knowledge, the students had talked to all the classroom teachers and
presented the information they discovered about the toxicity of the chemicals used
in the spraying and the risks of long-term exposure to high-risk groups such as chil-
dren. One by one, the teachers agreed and posted signs asking the company not to
spray. The school board ignored the resistance, but the company listened. The com-
pany stated that it did not feel comfortable spraying in areas where employees were
asking them not to do so. As a result, the school board issued a statement, “Teachers
have the authority to not have his/her classroom sprayed. The pest company will not
spray in any classroom with a sign. The teachers do not have authority beyond their
classroom walls. Thus, any shared space, such as offices, cafeterias, etc. will be
sprayed according to the guidelines established by the pest company.”

When discussing this victory with the students, they felt vindicated but under-
stood the decisions the school board made were not guided by scientific evidence
the students presented, but rather their own experience. This weighing of scientific
evidence is typical of environmental debates that groups pull out different evidences
to support their ideas—and these differences in interpreting scientific evidence are
likely to be amplified when the results of inquiry have political, religious, or eco-
nomic ramifications (Oreskes 2004). The school board was deeply concerned with
dengue fever, a life-threatening disease particularly for young children. This frus-
trated the students but also motivated them. They talked about a sense of belonging
to a problem that was situated squarely in their school, and armed with their voice,
knowledge, and a sense of obligation to continue, the students persisted despite the
school board’s decision.

13.5 Translating an Ethic of Care for Environmental
Education

In this section, we discuss the implications for nurturing an ethic of care in the con-
text of EE. One strategy for motivating students to care for the environment is to
appeal to consequences and fear. According to Noddings, care is not likely to be
established by appealing to fears of a faraway and doomed future (Noddings 2013).
This fear of ecological problems, known as ecophobia, asks students to deal with
problems outside of their control (Sobel 1996). If students see environmental prob-
lems as faraway events that are out of their control, this will affect their motivation
to care and to act. An ethic of care is best fostered in local or personal spaces where
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children are able to connect caring for nature to their everyday lives (Noddings
2006). If concepts remain academic, global, and abstract, children are removed
emotionally from the issue (Kollmuss and Agyeman 2002). Issues that impact their
own backyard will have greater value (Sobel 1996). Focusing on local issues pro-
vides opportunities for students to feel the impact of caring for the environment as
it affects their own wellness (Willem Postma and Smeyers 2012).

Interestingly, the students during the mosquito program developed this sense of
belonging to the problem without my influence. During this investigation, I did not
teach them what to care about—they already cared; however, I guided them to see
how what they cared about was connected to the environment and their own and
others’ actions. It is difficult for a student to attach importance to something with
which they have little experience. Care is more likely to be generated if students can
relate to a problem (Gruenewald 2004). As Noddings explains, in an ethical care,
which involves obligation to act, we cannot possibly care for every person or every
“other.” There are limitations to our obligation to care. The possibility of a com-
pleted relation is the primary limitation for a person feeling obligated to care and
act. This concept illustrates well the inefficiency of focusing on faraway, global
environmental problems.

If we present to our students an issue such as climate change and talk about this
issue solely in reference to the polar bears and melting of ice in faraway places,
there is very little potential for present relation. The student may feel the initial “I
must,” but if no relation is established, then the feeling of care is nothing more than
a hypothetical caring. “I must” if I am able to, but I see little I can do. The obligation
to care grows as the cared-for responds (Noddings 2013). So even if a child genu-
inely cares and feels obligation for a faraway environmental issue, their obligation
to act will wane if they perceive no response or are unable to see any response from
the one they are caring for. Focusing on authentic issues in local communities allows
students to see the impact of their actions on their own wellness (Willem Postma
and Smeyers 2012). Students are often motivated to care and act on issues affecting
them, their families, and own spaces than with seemingly faraway issues. These
local issues are felt by students as they affect the well-being of the students and the
ones they love (Macnaghten 2003).

Teaching students to care is also done best in the present context. Dirick Willem
Postma and Paul Smeyers (2012) refer to this concept as developing zenship in
environmental education. One of the most distinctive characteristics of zen is the
focus on the present moment. In the Western view of time, much effort is dedicated
to dissecting actions of the past in an attempt to learn lessons and project what our
future will look like based on those actions. Many times we neglect the present or
pay little attention to it. Rather than focus our efforts on what the future will look
like if our students do not start caring, we should nurture a childlike care and enjoy-
ment of the present moment and experience with nature (Noddings 2013). Zenship
involves spending time experiencing nature now. Providing students with time to
feel well and happy within nature will allow for a deeper emotional connection to
nature; care becomes a natural by-product (Willem Postma and Smeyers 2012).
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When students care, they often face barriers. But during these barriers, leader-
ship can provide pathways to persist. Dana Mitra and Stephanie Serriere (2012)
explored student voice in an elementary school, highlighting the case of “Salad
Girls,” three young students who evoked changes in the food choices at their school
cafeteria. By conducting an inquiry that involved gathering data school-wide and
communicating the results to the decision-makers at the school, the girls were ulti-
mately able to galvanize changes in the school menu. Similar to my students, the
Salad Girls faced standoffs. However, unlike our situation, the Salad Girls had the
support of the principal, who encouraged them to meet with district-wide officials.
So, why did my students in the mosquito project continue to fight without a clear
conduit toward change?

As I reflected on what motivated them to continue their quest, I realized the care-
informed approach, including opportunities for students to learn about their eco-
logical home—their school. The investigation into pesticide use and mosquito
behavior armed them with knowledge and gave them agency to meet with the school
board. Even though the school board refused to listen to the student-garnered evi-
dence, the students told me they felt they had a responsibility to improve their com-
munity. In one student’s reflection, she stated, “Once I understood the dangers of the
chemicals, the long term effects, and that there are other ways to reduce the mos-
quito populations, I felt that I should do something.” They were resilient. The con-
tent knowledge of environmental education acting alone, in the absence of
opportunities for youth to gather knowledge about their community, cannot be
expected to create youth that adapt to changes around them and to make better uses
of their resources. Without these opportunities, we cannot expect resilience needed
to persist when faced with resistance.

If connecting care to the environment helps students to see relevance in environ-
mental issues and provides them with pathways to persist through the challenges of
this work, an ethic care can be nurtured through care-based scientific work. However,
this is not the same as indoctrination of belief systems. It involves arming students
with the knowledge to see how what they care about is connected to the environ-
ment. As every community is unique, the problems they are facing and what they
care about is also unique. Environmental educators need to give students opportuni-
ties to spend time in their environment and see how the problems of their communi-
ties are connected to their own actions and the environment. When students learn to
care about each other and nonhuman nature, they begin to develop their own per-
sonal environmental ethic that will guide their actions rather than just knowledge
about environmental ethics. Spending time personally experiencing nature will pro-
vide students the opportunity to emotionally connect with environmental issues and
deepen their involvement (Goralnik et al. 2012).

Teaching while operating under an ethic of care involves modeling, dialogue,
practice, and confirmation (Noddings 1988). For example, teachers model an ethic
of care when they encourage accountable self-affirmation in their students (Noddings
1988). In the care-based scientific work, we modeled the scientific inquiry process
during the mosquito investigation but also emphasized the human relationships to
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this investigation by linking the investigation to the health concerns of the students’
community. Teachers also serve as models through demonstrating to their students
what a responsible citizenships looks like in practice (Fien 1997). Concern for the
natural world is not only nurtured but can also be inspired (Palmer and Suggate
1996). As we reflect back on Noddings’ notions of an ethic of care, recall that the
source of the felt obligation to act, the “I must,” is the remembrance of caring rela-
tions. If the student does not naturally care, then the students’ obligation to care will
be drawn from times in their own life that they were cared for or observed others
exhibiting caring relations. If students do not have strong remembrances of being
cared for themselves or of seeing others model care, both care for other humans and
for the environment, then they cannot feel a strong obligation to care. Therefore, the
first way a teacher can model an ethic of care for their students is by caring for their
students. Respectfully reach out to your students and meet them as one cared-for.
Establishing caring relations with your students is foundational to nurturing within
them an ethic of care for the environment (Noddings 1995).

Love and caring relations are necessary in the arena of education. In environmen-
tal science classrooms, as in any class, caring and expressing this care to your stu-
dents is a “pedagogical necessity” (Gay 2002). The final way teachers model caring
is by demonstrating desirable ways of interacting with the environment. If students
observe their teacher actively engaged in caring for the environment, when they
encounter situations in which the “I want” to act is not there, the teacher’s demon-
stration of caring for the environment will increase the student’s felt obligation to
care and to act. Both in and out of the classroom, teachers need to let “qualities of
care, empathy, concern, and understanding” guide our practices (Jickling 2003,
p. 22).

Noddings mentions dialogue as the second component teaching care. In her
approach, the dialogue is open, and the conclusions are drawn from multiple sources
and through this dialogue. In our care-based scientific work, these discussions hap-
pened throughout the inquiry and provided opportunities for learning and further
inquiry. An open dialogue is one in which the teacher does not hold the conclusion.
Instead teacher and students together search for a fuller understanding and for what
the responsible choice may be (Noddings 1995). Building in indefiniteness into the
projects undertaken by our classes and the conversations we have will allow stu-
dents to move beyond our goals and develop their own opinions (Jickling 2003).
Conversations that challenge students to reflect and critically apply learned values
in order to make decisions about what actions they “ought” to take will help develop
a critical environmental consciousness (Fien 1997). As their teacher, Cassie never
told the students what action to take; rather through discussions, the class decided
to investigate alternatives to chemicals, alternatives that would still control mos-
quito populations but not at the risk of their communities’ health.

Students should also be given opportunities to practice caring and working for
the well-being of the environment (Noddings 1995). In this way, the care-based
approaches are provided and nurtured so that students have opportunities to engage
in this work. In the mosquito project, the students cared for the other students in the
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school and despite not being able to change the school-wide policy. The students
advocated for the school to stop spraying chemicals out of concern for their and
other students’ health. In this way, they had the opportunity to practice caring for
their school community. An ethic of care is not a set of principles to be learned. It is
a way of living that must be practiced. Experience and emotion are allies in the
process of understanding (Johnson and Fredrickson, 2000). Teachers need to be
proactive in planning experiences that promote caring for the environment. As noted
in the mosquito project, creating spaces for social action are useful opportunities to
develop an ethic of care for the environment (Fien 1997).

Similarly, according to Noddings, students need confirmation—confirmation
that they are acting ethically. Upon reflection of teaching care-based EE, the stu-
dents needed more support was confirmation. As noted previously, I was viewing
confirmation as indoctrination instead of as a component of teaching an ethic of
care. Confirmation involves presenting students with the ideal image of themselves,
giving students opportunities to see themselves as ethical persons devoted to caring
(Noddings 1995). “In education, what we reveal to a student about himself as an
ethical and intellectual being has the power to nurture the ethical ideal or to destroy
it” (Noddings 1984, p. 193). Giving the students an opportunity to advocate for a
change in the amount of chemicals used allowed students to see themselves as being
part of the effort to conserve nature and care for the well-being of those around
them.

Confirmation is such a key component of developing an ethic of care as it pro-
vides students with a picture of what care looks like and they are able to see them-
selves as being a part of that picture.

13.6 Implications and Complications of Teaching Care
for the Environment

In the preceding sections, we conceptualized an ethic of care in EE, described what
it looks like to nurture care in an environmental science class, and described com-
ponents of an ethic of care. Teaching an ethic of care in EE allows students to
develop a personal, intimate relationship with the environment, which in turn can
act as a basis for protecting and preserving it. According to Martin (2007, p. 62):

Caring as environmental education demands that students work at getting to know nature.
Caring demands that a sense of proximity be created by having students engaged in experi-
encing, learning and sharing time with nature in the same sorts of ways we might get to
know a new friend. In such caring for nature, students need to understand their relatedness
to the environment as a subjective relationship, individual to individual.

We agree with Martin and believe traditional, indigenous approaches to knowledge
offer valuable insight on how to foster such a personal, emotional connection with
nature. A colleague, who partners with tribal communities in scientific research,
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shared the words of advice she received from a member of a local tribal
community:

We don’t put a big premium on everybody knowing everything about everything. Because in
our spiritual approach to nature, if you go very specifically into learning a lot about a par-
ticular being, then you're taking on a spiritual responsibility to that being. (Personal com-
munication with Leslie Allee, 2015 about her experiences with Kateri tribal community
members)

This approach to caring for nature is in opposition to the view of nature as an exter-
nal, unknowable object. Care-based EE has the goal of teaching a rational under-
standing of nature but of equal importance is the goal of nurturing within students
an emotional understanding and relationship with the nonhuman individuals of our
environment (Martin 2007). Before we ask people to act for the good of the environ-
ment, we need to nurture a deep care and responsibility for nature. Love and the
emotional connection to nature is a precursor to attentiveness to nature; love fosters
a responsibility for nature (Elder et al. 1998).

Care-based environmental education provides another pathway. An ethic of care
inherently utilizes positive emotions (care and love) as part of developing ethical
thinking and provides affirmative educational experiences for students (Nazir 2014).
However, this work is not easy. There are challenges to the care-based scientific
work. To truly teach an ethic of care, teachers need to understand students’ interests
and values to connect students to the environment. In describing the components of
an ethic of care (modeling, practice, dialogue, and confirmation), we found confir-
mation to be the most difficult to incorporate in our teaching. But as Noddings
(1988) notes, confirmation needs an examination of the context of the learning.

To provide confirmation of care-based work to their students, teachers need to
have clear expectations, and those expectations should be related to understanding
our students. In this way, we must provide teachers with more opportunities to learn
about their students. These types of opportunities would provide our teachers with
time to get to know their students’ hopes, fears, and dreams—and to do this, teach-
ers need time. Despite its importance, this type of time is rarely afforded to our
teachers.

The vignette highlights another challenge of care-based work, the foundational
support needed to teach an ethic of care. During the mosquito project, the leadership
(school board) did not support the work, and when this happens, students can
become disengaged. Even though in our situation, this did not happen, there are
many other cases that describe the disengagement of students because of inability to
induce change. Therefore, an ethic of care is most effective if the school has the
leadership to support its work. When this happens, EE emerges from these founda-
tions, so that in the care-based scientific work activities, care is not an add-on but
rather a place from which their practice continues (Mitra and Serriere 2012).
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13.7 Future Directions for an Ethic of Care
in Environmental Education

Care-based EE well aligns with standards-based reforms that emphasize the devel-
opment of critical thinking and scientific inquiry skills while learning scientific con-
tent. For example, the Next Generation Science Standards (NGSS) in the United
States move away from a focus on facts, skills, and efficiency of operations and
move toward a deeper understanding of issues. NGSS emphasize the learning of
science content integrated with real-world problems, problems relevant to students’
lives. This emphasis on real-world context creates a deliberate educational experi-
ence embedded in the lived experience of students, which is a vital component to
nurturing within students an ethic of care (Martin 2007). In addition, NGSS place
great value on developing within students the skills to pose questions, define prob-
lems, plan and carry out investigations, and analyze and interpret data concerning
sustainability and the environment. These standards support teachers collaborating
with students to design scientific investigations of environmental issues in their own
communities with the goal of developing citizens who are able to act responsibly in
a complex society. In accordance with care-based EE, students are provided oppor-
tunities to design solutions, engage in arguments from evidence, and obtain, evalu-
ate, and communicate information. Standards-based reforms emphasizing critical
thinking and real-world problem solving can provide a pathway to developing
within students a critical environmental consciousness.

Our future world does not need citizens who can spew off facts about the envi-
ronment but have little motivation to act. Our future world needs problem solvers
who can think critically and creatively and who care enough to do so (Holt 2002).
The environmental problems students will solve are not scripted and will be context
bound. Critical thinking will be vital as will be the ability to consider alternative
lines of action and how one should act. Current major environmental issues and
their associated consequences are complex, with many conflicting interests and
politics involved. The persistence and strength it takes to work toward preserving
the environment require more than a cognitive knowledge of environmental con-
cerns. These concerns for the well-being of the earth must be felt by the heart and
will be developed by nurturing a deeply felt care.
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Chapter 14
Afterword: Science Education and Promises
of Aesthetics, Emotion and Wellbeing

Steve Alsop

I sense a shared imaginary at the heart of this publication. It is science education in
its fullest, most variegated and vibrant sense: science education as an expression
and celebration of the promises, hopes and frailties of humanity’s cultures. The
arguments assembled are not interested in some reductionist and functionalised sci-
ence training: a type of education unduly constricted by tick boxes and jurisdic-
tional standards. After all, science education is not some anodyne process of thought
control. It can never be reduced to a pre-packaged and predetermined technical
exercise —downgraded to the status of a so-called curriculum ‘deliverable’. Perhaps
science education might be more hopefully conceived as an opening accompanied
with an ethical invitation into a world of insight, beauty and delight: a world of
coherence and opportunity. This is the science that has occupied many hearts and
minds for such a long time. It is a science education that many of us strive for in our
practices of teaching and research. When we think of this science education, we
actively embrace the allure, the desires, the mysteries, the structures and the sus-
pense of seeing and acting differently in dynamic, ever-emerging relationships with
the world.

This science education is a roller coaster of adventure. Turning to W. B. Yeats’
famous aphorism, this ‘education is not the filling of a pail, but the lighting of a fire’.
For Virginia Wolff (1972), it is an education that pushes back the ‘cotton wool of
daily life’, enabling those involved to escape the mundane and the drab, in pursuit
of hidden treasures, of patterns of connectivity within Moments of Being (also the
title of her book). Such moments are, perhaps, never fully predictable. They are
necessarily intelligible, often they are salient and germane, and very occasionally
they are sublime.
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The intensities of these moments give birth to wondering and to sensations and
experiences that can shape both science and who we are, as well as what we might
hope to achieve both now and in the future. Science education viewed in such a way
is integral to personal and social development. It is a basis to join with others,
releasing our collective and collaborative conceptual, emotional and ethical ener-
gies in pursuit of a world that is increasingly responsive, more caring, more equi-
table and just.

This is the science education that I want. It appears when I read Primo Levi’s
(1984) Periodic Table; or Stephen Jay Gould’s (2000) Wonderful Life; or Evelyn
Fox Keller’s (1984) Feeling for the Organism: the life and work of Barbara
McClintock; or Steve Jones’ (2007) Coral. Perhaps, it is best conceived as an event
horizon, as something I can aspire to and continuously struggle towards. By the
way, I don’t believe that I am alone with this imaginary. I sense I share it with mul-
tiple others—with many teachers, teacher educators, students and scientists whose
daily practices aspire to help learners dream a little longer. This science education,
by definition, is never normal, but always fluid and overspilling. It is never static and
monochrome, but endlessly shifting colours that retain an enticing and provocative
shine. This science education offers multiple opportunities for all those involved to
change, to break with the ‘taken for granted’ or the ‘natural attitude’ and to ‘impose
different orders upon experience’ (Greene 2001, p. 5).

In pursuit of this imaginary, the preceding essays are a testament to the genera-
tive possibilities of emotions, aesthetics and wellbeing. They extend previous
research, offering new avenues for study by casting light on sciences and educations
in all their subjective intensities, shimmers and nascent forms. By doing so, they
open up new vistas and political possibilities for science education. I would like to
thank the editors for this opportunity to add my words to this collection. I am
delighted to be part of this book and greatly enjoyed an associated role as discussant
in an ESERA research seminar in Helsinki, where earlier drafts of chapters were
made public.

14.1 An Angle of Arrival

Everything, the affect scholar Kathleen Stewart (2010, p. 339) writes, ‘depends on
the feel of an atmosphere and the angle of arrival’. My interest in affect—my angle
of arrival, if you like—is longstanding. Much of my earlier work emerged out of a
desire to better understand living and learning within the heated emotional context
of radioactivity and nuclear fear. I was a very young physics teacher in London at
the time of the Chernobyl nuclear disaster and felt at a complete loss for how my
professional practices could/should respond. Chernobyl changed my science educa-
tion and fuelled my subsequent doctorate study that explored education within a
seemingly idyllic rural village in Somerset, England, which was afflicted with very
high levels of background radiation (Alsop 1999). I followed this with a collabora-
tive study responding to a tragic nuclear accident in Brazil involving children and an
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abandoned radiotherapy machine (Watts et al. 2007). In these studies, what became
abundantly clear was that the dominant psychological and sociological models of
learning circulating in science education at the time—to which I had been dutifully
introduced —were ill-positioned for thinking about science and education in these
(and other) contexts of intense concern. Inspired by Mike Watts and others, I fol-
lowed this work with a series of studies of affect in school contexts, including a
special issue of a journal (Alsop and Watts 2003) and an edited collection of essays
on the theme of Cartesian dualism (Alsop 2005).

On reflection, the promise of affect within these studies was partly epistemologi-
cal: a desire to develop a more holistic and unabridged representation of education
in particular science contexts. It was also pedagogical. I became convinced that
affect offers a basis for renewed and enhanced practices of pedagogy. Affective sci-
ence education needs, above all else, to better understand and work with affect in
science education. This is a touchstone that I still grasp tightly today.

Of late, my thinking has been drawn to the ‘affective turn’ (Clough 2007), and
this has resulted in questioning many of the assumptions of my physics degree and
my early science education research (see Alsop 2014, 2015). I suspect that I am not
alone, when I now feel more inclined to focus on the possibilities of rethinking
ontologies in science education with affect, rather than adding to conceptually ori-
entated epistemologies. My present preoccupation (Alsop 2011) is thinking about
‘an ability to affect and be affected’ (following a tradition starting with Baruch
Spinoza and William James) (Deleuze 1988). This seems so simple and innocent—
just seven words—and yet when I think with it, everything seems to change. In what
follows, I offer some reflections on the collection, exploring ways in which argu-
ments herein affect (and are affected by) my science educations.

14.2 Assembling the Collection

There is no doubt that this collection tackles questions that are of fundamental
importance in contemporary science education. Few students, teachers and research-
ers, [ believe, would disagree. What promises and prospects might aesthetics, emo-
tion and wellbeing bring our sciences and educations? How might they affect (and
be affected) by our theories and pedagogies? What should we understand as aesthet-
ics, emotions and wellbeing science education? What could be possible if research-
ers, teachers and learners were more attuned to the aesthetics, emotions and
wellbeing that they encounter in science classrooms? What are the aesthetics, emo-
tions and wellbeings that might bring about the changes that we urgently desire at
this moment of time? There are so many powerful questions percolating within this
collection.

As teachers and researchers, perhaps our best starting points for deep-rooted
change are to create a heightened sensitivity and awareness both within ourselves
and within our practices of research and teaching. In order to lead others, we need
to develop sensitised and more discerning capacities with aesthetics, emotion and
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wellbeing (A-E-W from now on) in science and education (I actually prefer as sci-
ence education, because it is more provocative). In this way, our theoretical and
empirical narratives of A-E-W can amplify our awareness and direct our attentions
to new vistas of experience, such that we see, feel, touch, move, taste, hear, act and
react in science education in different ways. This is the bigger picture—it is about
tuning-in and shifting the sensory dial with prospects of realising and releasing dif-
ferent pedagogies, sciences and educations.

Affect theorists often write about such awakenings as orientations —being moved
towards or away from something, by allowing something to come closer or to fade
into distance. Others prefer the term ‘intensities’ (Betelsen and Murphie 2010) or
‘bloom spaces’ (Stewart 2010) or ‘shimmers’ (Barthes 2005). Sarah Ahmed (2010,
p- 29) prefers ‘sticky’. Affect, she writes, ‘is what sticks, or what sustains or pre-
serves the connection between ideas, values and objects’. In this manner, perhaps,
some of the promises of A-E-W (as outlined in this collection) are in their capacities
to direct us towards something different and generative, whether it is knowledge,
feelings, practices, objects or new ways of being in science education. Some things,
some movements, some utterances and some feelings now standout; they gain inten-
sity, shimmer or become stickier in some sense. Our capacities thereby become
more discerning; we notice (and can invite others to notice) what was previously
eclipsed, or perhaps only partly in-shade. This is changing classrooms in subtle and
very occasionally rather more dramatic ways. Surely we are better positioned to
respond if we can walk into classrooms with enhanced capabilities to notice, feel
and react to A-E-W?

This is how I wish to approach this text, by focusing on the promises of affecting
and being affected in some way. I am immediately confronted with multiple dis-
courses with possibilities. The chapters herein assemble under contrasting stories,
assumptions and goals. Indeed, throughout this process, A-E-W becomes rather
slippery and difficult to pin down: are they precepts or concepts? Mental schema?
Experiences? Rituals? Openings? Outcomes? Are they inner states of the mind, or
sensations of the body? Are they outer expressions of social identity? Are they all
or some of these, or something else entirely? Whatever ‘they’ are, they just can’t
keep still! Perhaps in this way, they invite encounters that are less structured, more
open and more exploratory. This is my desire, at least.

For some of the authors, A-E-Ws are better understood within the context of
Western history and narratives of philosophy (following a ‘synthetic’ line of flight);
for others, they reside in the social fabric of classrooms (within/as rituals, gestures
or ruptures). For others, they are grounded within our immersive, embodied experi-
ences of place and environments, or within our and others’ evolving identities as
teachers. For yet others, Western philosophical traditions seem unduly limiting, and
A-E-W is altogether better understood as applied Eastern philosophy. Each chapter
seeks to structure and create coherence, ordering and leading our thinking with
A-E-W in different directions with varying intensities, emphases and ‘stickiness’.

So what might bring these discussions together? There is a shared belief that
theory and research can bring about desirable changes that inquiries with A-E-W
might assist in some ways in moving closer to shared science education event
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horizons —the science educations that we truly want and desire more of. Moreover,
there is also a type of ‘negative solidarity’ (Arendt 2003), holding these arguments
together. This is solidarity across discourses that presently share a lack of attention
and are often overlooked and thereby marginalised.

This edited collection is an assembly of different perspectives that venture out-
side of the normalised Cartesian knowledge project and its familiar dichotomies of
mind/body, reason/emotion and affect/cognition. As so many of the authors note,
this project is very much the ‘bread and butter’ of academic institutions (especially,
I suspect, in the disciplines of mathematics and the sciences). The Cartesian project
has indelibly scarred our educational institutions, shaping their technologies, lan-
guages and sociocultural practices. Of course, it makes little sense to exclude
A-E-W from science education. Most will agree. And yet somehow we do, quite
routinely within our curriculum, policies and research. Why? Critical theorists will
remind us that our schools reproduce the subjects that they come to represent. These
subjects, for the most part, are made in the mind’s eye of Cartesian dualism— ‘the
brain in a vat’. This is, perhaps, a key part of our A-E-W story.

So, what A-E-W offers in science education are subjugated standpoints. I
embrace this as a key part of their purchase and appeal. Donna Haraway (1991,
p- 191) joins with many other ‘standpoint theorists’ expressing a preference for such
positions because ‘in principle they are least likely to allow denial of the critical and
interpretative core of all knowledge’. The preceding discussions of A-E-W, above
all else, provoke us to reconsider our subjectivities and the roles they continue to
play within our sciences, research and pedagogical practices. I return to discuss this
further in the concluding section.

14.3 Venturing Beyond Cartesian’s Grasp

If science education is so complex, then how should we sense it, how should we
know it, and how should we perform it? If we are to escape our Cartesian blinkers,
we need to teach ourselves new ways of thinking, of feeling, of sensing, of relating
and, perhaps most importantly of all, of acting. This is my assertion.

Michel Foucault (1988) is widely cited on critique:

Critique is not a matter of saying that things are not right as they are. It is a matter of point-
ing out on what kinds of assumptions, what kinds of familiar, unchallenged, unconsidered
modes of thought the practices we accept rest. (p. 154)

What is so appealing about this quotation is the way in which it doesn’t seek to
settle debates in terms of being wrong or right, driven by a promise of getting that
illusive ‘right answer’ or ‘scientific truth’ (see Adams St. Pierre 2014). Instead, it
encourages us to reflect on underpinning assumptions, the practices, or modes of
thought underwriting ourselves as science educators and researchers. Once these
ontological assumptions become more visible, they invite talking and doing things
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differently —of rewriting and reforming ourselves, and thereby nurturing new
capacities in science education.

In what follows, I offer some personalised reflections on the chapters. This read-
ing is not offered as definitive—as an objectively crafted précis of the authors’
work. Their work, of course, is so much more than my abridged reflections can ever
hope to offer. But, within my interactions with the text, some pieces reached out to
me with greater intensity and appeal. In line with my angle of arrival, at this particu-
lar moment in time, they were more ‘sticky’, as Sara Ahmed (2010) would say. This
is not intended as comment on the author’s work, as much as it is a comment on my
own subjectivities as a science educator continuously in the making. When I return
to reread the chapters, I will, of course, notice (and become affected by) so many
other things.

The collection starts with aesthetics.

14.3.1 What Might Aesthetics Offer Science Education?

Most of us have had experiences that help us recognise that our encounters with
scientific concepts, theories and experiments are never purely a detached rational
affair. The opening chapters in the collection turn our attentions to aesthetics. Per-
Olof Wickman (Chap. 2) explores a familiar historical dichotomy between ‘syn-
thetic’ and ‘analytic’ philosophical traditions. This type of analysis encourages a
foregrounding of history in the nature of what is taken to exist within our ever-
emerging worlds.

So much science education, it seems, is grounded on naturalised analytic assump-
tions, centring an a priori knowledge subject. In contrast, Wickman invites me to
explore emotion and aesthetics (and wellbeing) within synthetic traditions, mirror-
ing a shift in Ludwig Wittgenstein’s thinking, from his earlier Tractarian views to
his later work as outlined in Philosophical Investigations (Wittgenstein 1958).
Wickman directs us to attend much more closely to what scientists, teachers and
students do (in terms of their unfolding aesthetic experiences, choices and actions)
rather than what they have. For those with synthetic allegiances, meaning happens
dynamically in cultures (broadly understood). This modus operandi contrasts with
analytic ways of doing and talking that are predominately about having (having
representations, having true propositions) and the associated mechanism of having
(or acquiring) these —the cognitive mechanisms allowing for translation into mental
categories and processes.

My choice of language, of course, steers my openings and thereby can betray
historical alignments. To conceive of learning as a construction—social or other-
wise—is to potentially slide into a familiar view of education as first acquiring and
then having knowledge. Wittgenstein in his latter work was much more interested in
how we ‘do’ language: how we know how to go on with language, in a given setting
and time. Per Anderhag’s (Chap. 3) enticing analysis of action-orientated method-
ologies pushes these discussions a little further with Pierre Bourdieu’s concept of
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taste. This offers a new metaphor (with narrative associations) to think with. Again,
it is about doing (habits of action or increasing participation) rather than having in
the sense of internalised mental representations. A promise of Anderhag’s analysis
of taste is that it offers different ways of working with all-too-familiar science edu-
cation concepts (attitudes/interest/motivation) that are largely conceived and mea-
sured as individualised attributes.

In Wickman and Anderhag’s analyses, aesthetics (and emotion and wellbeing)
are placed where many argue that they should be within emerging patterns of situ-
ated experiences, actions and activity. I am excited by the prospect of looking at
classrooms with taste and intrigued by how this might redirect my attentions. What
might stand out now that was previously unnoticeable? How could/should I respond
differently? What can I do pedagogically with taste? I start thinking about this meta-
phor and differentiated tastes—the rich, bland, savoury and ‘palatable’ (Alsop
1999); the bitter, sharp, sweet and sour; and many others. I wonder, what might
differentiated tastes subtract and add to my experiences and openings in science
education?

Linda Hobbs and Leissa Kelly’s study (Chap. 4) moves aesthetics in slightly dif-
ferent ways, under the guidance, or reins, of an empirical heuristic ‘KIP’ (knowledge-
identity-passion). This directs my attention to ‘particular moments’ identified by
primary science teachers as part of their evolving professional identities. Hobbs and
Kelly’s analysis encourages new reflections on professional growth and practices of
teacher education. How might I more effectively create opportunities for pre-service
teachers to articulate their KIPs and explore their effects? What might a teacher
education curriculum look like that holds onto complicated relationships between
knowledge, identities and passions? It is likely to be quite different to curriculum
that I have been involved in.

14.3.2 What Might Emotion and Affect Offer Science
Education?

The chapters in the second section offer new approaches to theorise emotions in
science education. In the earlier chapters, our attention returns, once more, to what
emotions do, their dynamic social traces, if you like. Alberto Bellocchi (Chap. 5)
places emotion (and affect) firmly within social theorising, thinking with Durkheim,
Collins and Goffman. He argues for a microsociology of learning based on
Durkheim’s social epistemology of knowledge that considers emotional energy as
central. Bellocchi’s invitation is to focus my gaze on emotional energy within inter-
action rituals, or focus on classroom-based moment-by-moment encounters.
Stephen Ritchie and Jen Beers-Newlands (Chap. 6) direct my attention slightly
differently, to particular ‘emotional events’, centring on the significance or saliency
that they hold for those involved, as revealed within post-event narratives. Science
education now dissolves into a form of temporally and contingently threaded
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‘segments’ that in many ways add up to more than the sum of their individual parts.
I am left with a series of questions: How might I more purposefully punctuate my
classroom space and time emotionally? When and how might I isolate and reflect
upon segments of my classroom practices, exploring different ways in which they
might be narratively threaded together? How might these narratives shape my sci-
ence education imaginaries, as well as what might be lost and gained within these
emotional distinctions?

James Davis (Chap. 7) skilfully guides us through an impressive array of theo-
rists (including Kant/Hume/Durkheim) in building a persuasive case for social
ontology and accompanying ethnomethods. A discussion of ‘undramatic emotional
energy’ stands out, encouraging me to reflect on my empirical objectivities and
ways in which ‘dramatic’ becomes ‘undramatic’ within my research and pedagogy
(I return to this later). Kristin Cook and Gayle Buck (Chap. 8) offer an invitation to
think about place-inspired pedagogy also with the construct of ‘emotional energy’
(EE). I was drawn to their positioning of EE within dynamically situated interac-
tions, common moods and flowing group memberships. Their desires for emotion
are normative, as a basis to reflect on the efficacy of (self-identifying) place-based
pedagogies. This is clearly far-reaching.

Amongst many other things, these studies invite approaching emotion as relevant
causal factors in acts of social pedagogical and temporal formations. What now
emerges is dynamically situated, enfolding emotional sociality. When my teaching
embraces ‘group work’ and ‘communities of practice’, these chapters remind me to
embrace the dynamism and associated micro-processes of social assemblage (cf.
Latour 2005). In a broader sense, communities are no longer rendered ‘static
objects’ to be connected with but dynamic assemblages in which I (and others)
might play a part in shaping. The authors encourage me to think with emerging,
shifting social configurations, constituted by a greater number of factors, including
emotionality and affect. In this manner, my gaze has been invited into vibrant social-
affective agencies. Perhaps a more general point is that these studies push back on
the rhetoric and self-evident desirability of ‘group-work’ and ‘community-
referenced’ practices. They invite teachers and researchers to critically reflect on
what social formations might be more desirable than others—as well as when and
how (Alsop and Ibrahim 2014). Verbs and adjectives now seem more appropriate
than nouns—grouping work, communing practices and others. As practitioners,
these discussions invite us to experiment with how teaching might more purpose-
fully support particular microsociologies and emotional events, those we deem to as
eminently more desirable and efficacious for particular reasons at particular times.

We now turn to the body. What is the body of science education? What can it do?
Spinoza famously asked: ‘do we know what a body can do?’ Brian Massumi’s
(2015, p. 177) response is ‘simply no!” He continues, quite provocatively: ‘there are
powers of improvisation, powers of invention in a body that we have only begun to
plumb’.

Liv Kondrup Kristensen and Kathrin Otrel-Cass (Chap. 9) direct our embodied
thoughts to Maurice Merleau-Ponty’s writing with desires to unpack relational and
interactive dimensions within what are clearly visceral embodied encounters in
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physics education. These dynamic discussions seek to write a body back into sci-
ence education where oddly it seems strangely unnecessary (Alsop 2014). I am
reminded of the opening paragraph of Brian Massumi’s (2002, p. 1) Parables for the
Virtual:

When I think of my body and ask what it does to earn that name, two things stand out. It
moves. It feels. In fact, it does both at the same time. It moves as it feels, and it feels itself
moving. Can we think a body without this: an intrinsic connection between movement and
sensation whereby each immediately summons the other?

Kristensen and Otrel-Cass’s study offers dynamic connections between move-
ment and sensation in Doppler physics. The authors mention Merleau-Ponty’s
unfinished text (The Visible and the Invisible), which introduces the evocative notion
of ‘flesh’. I am now ‘thinking’ about— ‘wriggling” might be a more appropriate
word here—an intermingling flesh as science education, as well as the rich possi-
bilities for phenomenological analyses in science education. As Ostergaard et al.
(2008) argue, phenomenology seems underrepresented in the field.

Morten Rask Petersen and Niels Bonderup Dohn (Chap. 10) search for relation-
ships that are too often denied in the field of psychology. Whilst there is a plethora
of studies of inferest as a facilitator for learning, acknowledging the reverse, that
learning is a facilitator for interest, is strangely —some might say bizarrely —over-
looked. Many would read this asymmetry, once more, as a legacy of Cartesian dual-
ism, which centres our gaze squarely upon the project of cognition. I am struck by
the ways in which interest shifts perceptual time. The ‘Aha moment’ in biology
education that the authors outline shifts an inner flow of time. Here, I am reminded
of a heated debate over the politics of temporality in Paris in 1922 between Henry
Bergson and Albert Einstein. Bergson insisted on talking about time in relationship
to consciousness. Einstein saw no role for philosophers in considerations of time.
Time, he argued, should be left for scientific study (see discussions by Canales
[2009]). I am also reminded of Philip Payne and Brian Wattchow’s (2009) work on
slow pedagogy. Some questions emerge: How might my pedagogies and research
rearrange temporalities? How could these practices reinforce and/or disrupt domi-
nating temporal politics? How might my notions of time serve to engender and/or
marginalise A-E-W? How might I more purposefully play with time in my profes-
sional practices?

Tatiana Chemi (Chap. 11) grounds our thinking with emotions and affect in cur-
riculum. She invites us to juxtapose cultural, embodied educational practices of art
and science, offering ways of reflecting on our insatiable desires to reintegrate cur-
riculum (as either STEM or STEAM). Chemi leaves me fascinated by tinkering
pedagogies as dynamically fluctuating meeting points of curriculum and child. I
wonder about curricula and its relationship with experiences. What does curriculum
mean at the level of conscious emotional awakenings, for instance? How might cur-
ricula serve to discipline and normalise our bodies in art and in science? What might
I hope for my subjectivities within my acts of curriculum integration, commonly
labelled as STEM or STEAM?
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14.3.3 What Might Wellness and Wellbeing Offer Science
Education?

In the third and concluding section, my attentions are moved to contemplate well-
ness and wellbeing. This offers the collection of a normative shift, inviting discus-
sion of what might be more (or less) desirable within science education. For Ken
Tobin, Konstantinos Alexakos, Anna Malyukova and Al-Karim H. Gangji (Chap.
12), wellness and wellbeing find their places in embodiment, guided by Eastern
philosophy. These authors explore a body as circuits that pass through 26 pairs of
safety energy locks (SELs). Their detailed empirical analysis raises my conscious-
ness of particular body movements, orientations, touches, holds and flows occurring
during teaching activities. This offers a very different way to order my experiences.
I am afforded capacities to attend to science education practices in different ways. I
start to think about the Western body and ways that it underwrites so much of my
work.

For Cassie Quigley and Renée Lyons (Chap. 13), wellness is entwined with envi-
ronmentalism. Niel Everden (1999, p. 4) once famously described environmental-
ists as those who publically ‘confess a concern for the non-human’. Quigley and
Lyons’ arguments are framed by the need to care. Navigating subtle differences
between ‘education’ and ‘indoctrination’, they offer helpful distinctions between
the emotional caring, natural caring and ethical caring. These demarcations are
especially generative, inviting me to reconsider assumptions of ‘the natural’ within
my imaginaries of (environmental) science education. How might care be evidenced
in science education practices? How might I orientate my research to care more?

I am reminded here of Maria Puig de la Bellacasa’s (2011) invitation to move
beyond Bruno Latour’s ‘matters of facts’ and ‘matters of concerns’ and reflect on
‘matters of care’, asking ‘who cares? ‘why ought they care?” ‘how ought they
care?’. The topic of care, as Quigley and Lyons eloquently note, has been a topic of
sustained interest in education, although it has yet to be a pressing theme in science
education. It should be.

The notion of the ‘natural’ remains a hot debate in environmental studies. For
instance, David Abram (1996) and Paul Shepard (1982) both suggest (in slightly
different ways) that the modern ‘development of self’ results in compromised rela-
tionships with the world that surrounds us. They direct us to pay attention to our
‘natural’, sensorial awakenings as rudders to steer us towards more ethical and
moral sensory-immersed existences within the world in stormy times.

Wellness and wellbeing, of course, have a long and established history of human
desire. They are something that we all strive towards that gives us meaning and
thereby ordering and disciplining our lives, in profound ways. Indeed, wellness and
wellbeing are fast becoming ultimate educational indicators, surpassing even liter-
acy and numeracy in Canada (and many other places) as major organising themes
for national school reforms. Who could possibly argue against increasing wellbe-
ing? Indeed, such reforms—more often than not in my experiences—have a self-
evident desirability about them that escapes sustained critical reflection.
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The chapters in this collection encourage me to locate my desires and promises
for wellbeing and wellness somewhere: within a body and environmental care or,
bringing in the other chapters, within aesthetics and emotion. This type of grounded
analysis escapes what Haraway (1991) famously calls ‘the God trick’—the view
from nowhere to everywhere. The politics of demarcation, what gets to count as
‘well” and ‘being’ (and not, of course), deserve our continuing attentions as science
educators. I am immediately reminded here of a multiplicity of studies of wellbeing
drawn from the margins, stories of wellness that are somehow silenced by dominant
traditions. These include, for instance, Arthur Frank’s (1995) wounded storyteller,
Susan Leigh Star’s (1991) allergies to onions and many others of course.

14.4 The Politics and Promises of A-E-W in Science
Education

So, where to now? What do we need as science educators and researchers in pursuit
of transformations and deep-rooted change? Martin Heidegger (1968, p. 3) once
famously commented that, ‘we learn to think by giving our mind to what there is to
think about’. As I have previously noted, the processes of change with science edu-
cation might start with our consciousness, our perceptions and our bodies, by bring-
ing new and unexpected patterns into our openings and experiencing. We need to
nurture our capacities to sense, to think and to feel science education in different
ways, enabling us to challenge the static and the taken for granted. It is at that point
we can seek to enlist others into the promises of our research narratives by nurturing
others’ capacities to share our encounters and experiences with A-E-W.

In this light, the promises of the chapters assembled herein reside within their
invitations to different vantage points and vistas, different ways of knowing and
evoking different political possibilities and actions. A central message —of course —
is that we need to develop a heightened sensitivity to the roles and possibilities of
aesthetics, emotion and wellbeing within our teaching and research methods. The
authors encourage us to venture beyond our deep-rooted traditions of Cartesian
dualism and embrace subjective, embodied, socially situated dimensions of our art-
istry and craft. Such dimensions are so easily discouraged by powerful voices of
tradition forcing attentions towards standardised and universalised knowledge and
representative practices.

John Law (2004, p. 2) writes so delightfully about different ways of knowing
within research methods. This passage of text is provocative, definitely worth quot-
ing in length:

Perhaps we will need to know them through the hungers, tastes, discomforts, or pains of our

bodies. These would be forms of knowing as embodiment. Perhaps we will need to known

them through ‘private’ emotions that open us to the worlds of sensibilities, as emotionality

or apprehension. Perhaps we will need to rethink our ideas about clarity and rigour, and find

ways of knowing the indistinct and the slippery without trying to grasp and hold them tight.
Here knowing would become possible through techniques of deliberate imprecision.
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Perhaps we will need to rethink how far whatever it is that we know travels and whether it
still makes sense in other locations, and if so how. This would be knowing as situated
inquiry. Almost certainly we will need to think hard about our relations with whatever it is
we know, and ask how far the process of knowing it also brings it into being.

A key theme of this text is that science educators can better understand science
education by attending more closely to social interactions and their underpinning
processes of formation. Here, A-E-W take up their meanings in dynamically form-
ing social worlds (Bellocchi 2015). The arguments offer explanatory frameworks to
account for (and hopefully predict to some degree) social happenings. Other authors
draw attention to different themes, or perspectives—to windows with views given
life through narratives of embodiment from Merleau-Ponty, critiques of asymmetri-
cal psychological orientations, Eastern philosophies and pedagogies of care and
places.

Throughout all these discussions, perhaps what stands out most are the ways in
which the ‘what’ slowly gives way to the ‘how’. To think with A-E-W is an invita-
tion to follow them through their effects. It is less about what A-E-W is, as essence
or substance, but more about their manner, about what they do (and what they might
do) in science education. It is more about their agencies, as Wickman eloquently
notes in Chap. 2. Put slightly differently, this is a text with a prominent process
theme. Sarah Ahmed (2004, p. 2) writes of emotions in these terms:

Emotions do things, they align individuals with communities—or bodily space with social

space [...] Rather than seeing emotions as psychological dispositions, we need to consider

how they work, in concrete and particular ways, to mediate the relationships between the
psychic and the social.

Aesthetics, emotions and wellbeing, viewed in this way, share ontologies conso-
nant with William James’s famous phrase, ‘always in making’. This, of course,
contrasts sharply with a world that is ‘out there’ in a static, objectively determined
sort of way. For me, A-E-W come alive within their capacities to mediate their abili-
ties—returning once more to my opening conceptual guide—to ‘affect and be
affected’. This is an understanding of science education that is always ongoing,
influx and enfolding both meanings and contexts. It is also an understanding of sci-
ence education that is deeply relational. Indeed, the processual nature of these dis-
cussions distinguishes them from much traditional disciplinary knowledge.

Now, I can imagine walking into a classroom with my attentions redirected to
bodily postures, energy locks, prosody, emotional events, micro-social rituals, emo-
tional energy (undramatic or otherwise), tastes, expressions of care and encounters
with place. I can take the authors with me in my educational journeys. Their analy-
ses offer me a structure and coherence within so much complexity. They invite
crafting pedagogies that encourage my students to find their own voices and feel-
ings with/in A-E-W.

However, throughout these discussions, my attentions have been largely focused
on others’ educational practices and theories. In the traditions of research, my gaze
has been steered outward. I now want to move it inward, in a critical reflexive fash-
ion. I have some questions: What roles might I allow A-E-W to have within my
theoretical and empirical practices? What roles might the authors’ A-E-Ws be
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allowed to play within their analyses? More generally, what roles should our subjec-
tivities be allowed to have within our science education research practices?

There is such an impressive array of different research methods on display in this
edited collection. These are so far in excess of the usual ‘speaking subject’ under-
writing so much education research. Authors innovatively grapple with social, cor-
poreal, exteroceptional, kinaesthetic and other phenomena.

In this light, I pause to reflect on this endnote and the ways in which it somehow
disguises its embodied, sensory, emotional, social, material origins. It is another
all-too-familiar case of an embodied, sensory, socially and materially situated per-
son representing their thoughts in a disembodied way. Consonant with my previous
citation from Foucault on critique, I’'m not arguing that this is either right or wrong.
But I wonder about the desirability of more openly acknowledging A-E-W within
scholarly practices, including my own research and writing. How might my science
education scholarship and research be serving to prop up worldviews that I am seek-
ing to problematise? How might I be implicated in maintaining Cartesian world-
views, whilst also seeking for deep-routed change? What might I do differently?

Counter discourses (such as A-E-W) can carry prospects of radical transforma-
tions. And yet, by definition they are marked by origins of their departures, tied to
the discourse that they are questioning and seeking to move beyond. Part of the
allure of this collection is venturing beyond a narrowed cognitive and rationalistic
constraint. The authors make this clear. However, an associated complexity is that
this constraint structures so much of what we do as/in/with science education. This
makes this text potentially far-reaching, but it also, perhaps, makes the ideas
extremely vulnerable and fragile.

Elizabeth Adam St. Pierre (2014) makes a powerful point about education
research, demarcating what she calls ‘post-qualitative inquiry’ or ‘post inquiry’.
She is quite critical of much qualitative research in education, claiming that it ‘par-
ticipates in and continues the centuries-old history of Cartesian knowledge proj-
ects—ferreting out what is known only on not being known—yet’ (Adams St. Pierre
2014, p. 6). She continues noting that:

Even texts that claimed to be ‘interpretive’ or ‘critical’ retained positivist structuring con-
cepts like objectivity, bias, data, coding data, grounded theory, saturation, audit trails,
inter-rater reliability, triangulation and systematicity, even as they introduced phenomeno-
logical concepts like voice, lived experiences, narrative and/or critical concepts like
authenticity, agency, emancipation, transformation, social justice and oppression. The
structure, indeed, deconstructs itself.

My general point is that this text opens up questions of subjectivity not only
within practices of science teaching but also within practices of research and schol-
arship. Even though I like to conceive of myself as a progressive science educator,
like many others, I can become caught up in ‘analytic’ traditions of separating the
researcher from the researched—employing methods, which obviate my ‘being
there’ (Adam St. Pierre, Ibid. p. 7) with research subjects in the field.

In this manner, these rich analyses encourage me to continue to grapple with new
research traditions or ‘new empiricisms’ to use Patricia Clough’s (2009) term. I am
now thinking about how my tastes, or my bodily locks, or my passion,
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microsociologies, or my identities and places shape my empirical practices. How
might A-E-Ws be more fully acknowledged in/as research? In what ways might my
research and writing more firmly decentre the mind’s eye?

It should be recognised that dominant cultural traditions in our field still require
particular notions of empirical ‘rigour’, ‘validity’, and ‘reliability’, largely built on
a Cartesian ontology (Alsop 2005). This leaves me asking, how might I extend what
gets to count as ‘good data’ and ‘good writing’ by explicitly recognising A-E-W?
When might my research data, for instance, be publically allowed to have ‘emo-
tional energy’, ‘taste’, ‘intensity’, ‘passion’ or ‘care’? James Davis’s (Chap. 7)
‘undramatic emotional energy’ seems important here. However, distinguishing the
dramatic from undramatic doesn’t alleviate such considerations, even if it does
helpfully lower their intensities.

Now this is radical territory: especially given that mainstream science education
journals have their own particular orientations, largely, it seems to me, for ‘conven-
tional humanist methodologies’ (Adams St. Pierre 2014). Such methodologies often
follow ‘analytic’ traditions of rigour and objectivity. Such tastes, of course, seem to
have no taste at all—the result of established cultural traditions that have become so
naturalised that they have faded from our sensory gaze. It is never easy to work
against hegemonic traditions, particularly as publishing in mainstream journals is so
fundamental to successful academic careers.

Again, this is not a statement of what is right or wrong, but an invitation to reflect
on ontologies as an ethos and/or emotionality, way of being in the world and the
far-reaching nature of the arguments that this text embraces. What sense does it
make to separate our research objects from our subjectivities? This is the tradition.
I am left considering what these studies of A-E-W might offer my research? What
might it mean to allow A-E-W greater agency within my empirical practices? What
do I lose (and gain) when I turn to ‘analytic’ empirical methods within studies with
‘synthetic’ traditions (or vice versa)? What could A-E-W research-based methods
entail and not?

There is so much to explore now and yet so little space. I can only leave these
questions as provocations for future work.

14.5 Partialities and Future Possibilities

In any book project, there are lots of unexplored questions. I am reminded of some
other ways of approaching A-E-W. These might include post-phenomenology and
eco-phenomenology; psychoanalytic inquiries; feminist, queer theorist, disability,
activist and subaltern inquiries; cultural geography and anthropology; critical dis-
courses of emotion; and science and technology studies. Many of these perspectives
are associated with the ‘affective turn’, as previously mentioned (see discussions in
Gregg and Seigworth 2010). In the sciences, you could probably add other perspec-
tives, including neuroscience, cognitive science and evolutionary biology. These
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perspectives, 1 suggest, warrant more attention in A-E-W research in science
education.

Each of these perspectives, of course, brings differing questions, concepts and
assumptions. Affect theorists, for instance, often mark distinctions between ‘feel-
ings’, ‘emotions’ and ‘affect’ (see, for instance, Gregg and Seigworth 2010). The
chapters in this collection, they might argue, dissolve these differences, thereby,
perhaps, unnecessarily flattening affect—to their liking at least. In this text, there is
an emphasis on the social body, and perhaps less attention is granted to ‘the psyche’.
The text, following well-established academic traditions (that some may trace back
to Immanuel Kant), rests heavily upon the ‘knowable rational actor’—for some
affect theorists, such as Brian Massumi (2002) and Eve Kosofsky Sedwick (2003),
affect is taken up as pre-personal and innate, operating largely outside of conscious
intentions. Acknowledging unconscious dimensions of A-E-W raises some really
fundamental questions. What are limits to our knowing and sensing?

I offer all these comments in the spirit of celebrating a multiplicity of possible
worlds, each brought into being through different underpinning assumptions. My
comments here are not intended as judgements on the preceding arguments. They
are not premised on a notion of getting the right answer in a single world. In contrast
to ‘a closure’, they are intended as an invitation to explore multiple openings.

In the same spirit, there are also, perhaps, lingering questions of how the authors
and editors separate aesthetics, emotion and wellbeing. In this text, they occupy dif-
ferent sections. This provokes consideration of their separation: what is aesthetics
without emotions? Or wellbeing without aesthetics? There are other permutations,
of course. Perhaps some significant questions here are: what might each of these
concepts distinctively bring? What might they enable us to do differently (and not)?
When and how? What are some of the associated politics and ethics involved?
Where might they be helpful, desirable and not?

In my experience, the history of A-E-W scholarship can become swept up in
pursuit of deep-rooted transformation. Throughout this collection, it is repeatedly
noted that our dominant ways of thinking are missing something essential, some-
thing foundational. This certainly drives and animates my work. But giving creative
attention to A-E-W often carries with it our thirsts (building on a taste theme) for
unlocking and realising truly subliminal forces—forces fundamentally shaping sci-
ence and education in all its various expressions and disguises. My, and perhaps
others, stories of A-E-W in science education can become propelled by such revela-
tory desires. Indeed, at times they might, somewhat regrettably perhaps, come
across as mini French revolutions (see Ritchie and Beers-Newlands; Chap. 6).
Arguably, this text is marked by these sentiments. I see this as a good thing. But
having said that, A-E-W in all their disguises can, perhaps, never satisfy all my (and
perhaps others) utopian cravings. I leave this as another open question.

Bringing things to a close, I offer this endnote within the context of my evolving
knowledge of the field and with a series of commitments and wishes for science and
education. I hope for more diverse and productive ways to talk about affect theory
and subjectivities in science education. Above all else, what I want to celebrate in
this endnote is a truly fabulous collection that provides so much for science educators
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to think about and to think with. This should never be underplayed, especially in
education.
I would like to again thank all those involved.
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