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Digital technologies have created possibilities in research unavailable when Vygotsky first introduced

his cultural-historical approach for studying children’s development. More needs to be known about the
relations between methodology and method when using digital tools in the early developmental period
(1-5 years). In this paper we introduce the concept of a living laboratory to capture the research dynam-
ics of this cultural age period in family homes and preschool settings under conditions of an educational
experiment. We discuss Vygotsky’s theoretical concepts as foundational for theorising the use of digital
tools forresearchingin alivinglaboratory. Central for aliving laboratory are: (1) capturing development in
motion, (2) including the past in the present research context, (3) designing studies in ways that go beyond
fossilised complete forms of development, and (4) creating study conditions for condensed and amplified
forms of development. To bring these conditions into the research contexts where a condensed form of
development emerges opens up adynamic yet dialectical way of studying early development. We showcase
digital tools, such as VR and digital data collection, as part of (1) undertaking an educational experiment of
a Conceptual PlayWorld, and (2) a cultural-historical conception of longitudinal research for studying the
conceptual development of infants, toddlers and preschoolers within alivinglaboratory.
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Introduction

The aim of this paper is to conceptualise the method
and methodology of studying in naturalistic settings in-
fants, toddlers and preschoolers’ conceptual development.
An approach that can create developmental conditions in
a condensed form can give researchers new directions for
studying early conceptual development in naturalistic ear-
ly childhood settings. Taking insight from Vygotsky’s[11]
study of the history of the development of higher mental
functions, we theorise the developmental dynamic of in-
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fants and toddlers as part of their everyday experiences in
early childhood settings, but under amplified conditions.

In this paper we specifically draw upon the meth-
odological principles outlined by Vygotsky, but do so
in a context of digital tools not available in Vygotsky’s
time, and the cultural age period that has received less
attention and therefore we suggest is under theorised.
We have named the outcomes of our conceptualisa-
tion of researching infants, toddlers and preschoolersin
condensed and amplified developmental conditionsas a
cultural-historical living laboratory.
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Coretothediscussions presented in this paper, is de-
termining how a living laboratory can give insights into
the dialectical nature of the merging of cultural and bio-
logical development of infants, toddlers and preschool-
ers. The foundations of Vygotsky’s cultural-historical
conception of development identifies that “the basic
uniqueness of child development consists in the merg-
ing of cultural and biological processes of development.”
[11: 23] and this means “the basic problem of research
[is] to be the thorough study of the one order and the
other and a study of laws of their merging at each age
level” [11: 22]. Here lies the methodological problem of
studying children in naturalistic settings, and the chal-
lenge of finding the methods which can achieve this kind
ofdialecticstudy ofinfants, toddlers and preschoolers.

To achieve the goal of our paper we begin by draw-
ing upon the foundational methodological principles of
research outlined by Vygotsky and review these in re-
lation to what is known about studying children in ev-
eryday settings. We discuss an educational experiment
in the context of the digital methods we have developed
in our Conceptual PlayLab (https://www.monash.edu/
conceptual-playworld). We conclude by theorizing a liv-
inglaboratory of condensed and applied developmental
conditions captured digitally in the study of infants, tod-
dlers and preschoolers’ conceptual development.

Cultural-historical principles of studying
development

To theorise how to study the development of infants,
toddlers and preschoolers, as is the focus of this paper,
a close interplay between methodology and method is
needed. First, with the backdrop of the biological de-
velopment of the child, it can be argued that there is
no uniform or even universal conception of cultural de-
velopment. By its very nature, the development of the
child will always be in relation to the societal values, the
institutional contexts and conditions that realise these
values, and the personal orientation of the child who
enters into, is shaped by, and who shapes their cultural
conditions [5]. This dynamic is complex, and is in con-
stant motion [11]. It brings its own unique challenges to
researchers interested in studying young children’s de-
velopmentin naturalistic settings. This meansresearch-
ers need methods that will capture the dynamics of soci-
etal values and institutional practices in relation to the
child’s emerging developmental trajectory.

Second, cultural development in contemporary set-
tings, such asfamilyhomesand early childhood settings,
is also located historically. Many practices and beliefs
surrounding children’s development have formed in re-
lation to societal needs at different historical times, and
researcherscanbecomeblind tothese. Forinstance,

... the timing of one or another stage or form of devel-
opment to certain points of organic maturity, occurred
over centuries and millennia and led to such a fusion
of the one process and the other that child psychology
stopped differentiating the one process from the other
and became convinced that mastery of cultural forms of
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behavior is just a natural a symptom of organic maturity
of any bodily trait. [11:23].

This is not history as facts about past events, as is the
everyday reading. To understand how the pastislocated
in the present in naturalistic settings requires research-
ers to look for evidence of the existence of the ideal
forms of cultural development [10] that are there from
the beginning for a child, and how these ideal forms act
as developmental conditions that have become valued
within the particular communities in which the research
is being undertaken. Vygotsky argued that the “histori-
cal study of behavior is not supplementary or auxiliary
to theoretical study, but is a basis of the latter” [11: 43].
This means researchers need to pay close attention to
cultural development of the past located in the present,
not as a self-evident biological trait of the infant/tod-
dler/preschooler, but rather as the pull of cultural prac-
tice realising cultural (and not biological) development
of thechild.

Third, Vygotsky argued that a great deal of research
was performed as a postmortem of already developed
children. He suggested that the orientation in this re-
search was to study the product of development and
not the process of development. He recognised that re-
searchers needed to,

encompass inresearch the process of development of
some thing in all its phases and changes-from the mo-
ment of its appearance to its death-means to reveal its
nature, to know its essence, for only in movement does
the body exhibit that it is. [11: 43].

In bringing together the historical with the cultur-
al, it becomes evident that cultural-historical research
seeks to, “study something historically [and this] means
to study it in motion” [11: 43]. This is not a linear pro-
cess, but it is a dialectical relation between the biologi-
cal and the cultural forms of development that merge at
different periods within thelife course of ahuman being.
In contrast, and in drawing on a metaphor from geology,
Vygotsky [11] argued that many researchers study what
has already formed:

Our psychological fossils show, in a petrified and ar-
rested form, their internal development. The beginning
and end of development is united in them. They actu-
ally are outside the process of development. Their own
development is finished. ...making them incomparable
material for study. [11: 44].

To capture in motion the dialectical unit of cultural
and biological development with the different merging
points over time, means that researchers need innova-
tive tools and well theorised methods for undertaking
this kind of research in naturalistic settings (discussed
further below).

Fourth, different to some study frames, is that the
process of the research and the development of a motive
orientation are viewed as important as the end resultof
the research [11]. Captured as a revolutionary, rather
than evolutionary conception of children’s development,
Vygotsky [12] presented periods of development in re-
lation to the motive orientation of the child, and transi-
tionsbetweentheseareevidenced asachangein motives.
Conceptualised as the cultural age of the child, research-
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ing children’s development brings forward the societal
values, institutional practices, the social situation and the
child’s social situation of development. But to study the
lifecourseofdevelopmental conditionsofachild withina
particular society demands an approach that represents in
condensed form children’s development.

Although more theoretical points are evident across
the 6 volumes of the Collected Works, it is beyond the
scope of the word limitation of this journal to present all.
However, the 4 methodological points discussed in this
section foreground method challenges that researchers
need to pay attention to when studying infants, toddlers
and preschoolers in a living laboratory. Therefore, cen-
tral for our conception of aliving laboratory is capturing
children’s development,

1. inmotion

2.where the past hasits traces in the present

3.beyond fossilised complete forms

4.inacondensed and amplified form

Therefore, to study the merging of cultural andbio-
logical processes of development in relation to the cul-
tural age of infants, toddlers and preschoolers in the
living laboratory needs particular conditions. To bring
these conditions into the research context in a con-
densed form opens up a dynamic yet dialectical way of
studying infants, toddlers and preschoolers’ develop-
ment of imagination in play as foundational for concept
formation. But to achieve this goal, we introduce an edu-
cational experiment as a positive force for creating these
conditionsinacondensed form.

A condensed form of development:
Aneducational experiment

Setting up developmental conditions in research has
always been a challenge for researchers. One of the impor-
tant conceptualisations introduced by Vygotsky [11] in

his cultural-historical writings on development has been

the idea of setting up research conditions which cap-
ture the developmental conditions of children. First, the
“greatest difficulty in genetic analysis consists precisely
in using experimentally elicited and artificially organized
processes of behavior to penetrate into how the real, natu-
ral process of development occurs” [11: 94]. Second, Vy-
gotsky [11] suggested that, when researchers set up ex-
perimental conditions away from real life, that this creates
“...the enormous problem of transferring the experimental
outline [method] to real life always opens up before ge-
netic research” [11: 94]. How do researchers design exper-
imental research methods that can be fitted into the ev-
erydaylifeofteachers,childrenandtheirfamilies? Third,
when researcherstransposeinto everydaylife situations
an experimental method that works in a laboratory, can
wefeel confidentabouttheresults? Vygotskywondered,

“If the experiment discloses for us a sequence of pat-
terns or any specific type, we can never be limited by this
and must ask ourselves how the process being studied
occurs under conditions of actual real life, what replaces
the hand of the experimenter who deliberately evoked
the process in the laboratory”. [11: 94].
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As a result of these challenges, researchers have
looked to naturalistic settings and conceptualised their
methodsinrelation to undertaking research in everyday
life. That is, naturalistic studies have tended to follow
the activities of teachers, children and their families as
they participate in institutional practices, community
activities, and study how development arises in every-
day life in their society [6]. However, this presents its
own challenges. Rather than waiting in everyday life
for development to unfold as part of a naturalistic study
of children’s development, Vygotsky suggested that it
was possible to research development in ways that deals
with the problems of experimental research, at the same
time as overcoming the problem of spending long peri-
ods in the field studying developmental conditions as
they arise. His advice was to create research conditions
in which the development of children was amplified in
intensity and condensed in time and place. Thereby giv-
ing research conditions of development in a condensed
form. In our Conceptual PlayLab we have been aware of
these methodological challenges and have sought meth-
odsthathaveovercomethese problems. Inparticular, we
have drawn upon and taken forward, the method of an
educational experiment.

An educational experiment [4] in the living labora-
tory of an early childhood setting is an extended collabo-
ration between the participants and the researchers. An
educational experiment is conceptualised as a dialecti-
cal study [4] because the process creates conditions that
help researchers toidentify through research, children’s
development, whilst also making visible how these con-
ditionsare planned and implemented. Itisnotaproblem
of practice, but rather it is a theoretical problem thatis
studied. In our case, to study how to research the cultur-
alageperiod of infants, toddlersand preschoolers within
early childhood settings as they develop theirimagina-
tion asfoundational for concept formation.

Davydov’s educational teaching experiment in
schools is one such approach for creatingdevelopmen-
tal conditions of children in secondary schools [1]. He-
degaard’s [4] educational experiment in schools was
formulated based on Davydov’s theoretical-dialectical
knowledge but expanded in relation to:

» Theoretical principles behind the educational ex-
periment

e Teacher’s program

e Children’s activities and how they contribute to
the child’s motive orientation

= Appropriation of knowledge and thinking strate-
gies

Conceptualised as a double move of planned activi-
ties and children’s activities, Hedegaard was interested
to study how school discipline content knowledge in
primary schools becomes personally meaningful to chil-
dren.Shewrote:

The teaching activity must consider children’s en-
gagement with each other and the demands of solving
tasks together; it should also ensure that the tasks draw
on the children’s everyday knowledge and interest, and
promote shared engagement. The teaching activities
should seek to combine these elements with the educa-
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tional goals and subject matter knowledge in ways that
transform and combine children’s everyday knowledge
and goals with their motives and interests, into new mo-
tives. [4: 188, our emphasis].

Significantly, the leading motive of the primary
school child is learning yet our central problem is in
relation to studying infants, toddlers and preschoolers,
where imagination is the developing motive orientation
[12]. Consequently, we looked to Lindqvist [7] who also
drew on Davydov’s teaching experiment, Hedegaard’s
educational experiment, and importantly Vygotsky’s
method of a double stimulation when studying 3 to 5-
year-olds in playworlds. In line with Vygotsky [11],
Lindqvist was interested in the cultural development of
the preschool child, rather than studying biological ma-
turity. She defined it as, “a form of action or intervention
research, where everyday situations are systematically
intervened, and an educational perspective is combined
with a research perspective” [7: 67]. She introduced a
playworld intervention into practice to study the aes-
thetical development of the preschool child within the
practices of play.

Lindqvist’s [7] methodology for researching young
children in a common playworld and Hedegaard’s [4]
conceptionofadoublemoveare contemporaryexamples
of an educational experiment for the study of young
children. Lindqvist’s [7] research focused primarily on
play as the leading activity, but unlike Hedegaard [4]
she did not examine the development of discipline con-
cepts. Rather she was interested to study the develop-
ment of children’s play through drama pedagogy. Both
Lindqvist’s [7] and Hedegaard’s [4] conception of an ed-
ucational experiment inspired us with developing meth-
odsand amethodology forresearchinginalivinglabora-
tory infants, toddlers and preschoolers’ development of
imagination as foundational for concept formation. But
infants, toddlers and preschoolers’ leading motive is for
the development of imagination [12] in play [9] andan
educational experiment as yet, has not been theorised in
relation to this motive orientation. How an educational
experiment can create developmental conditions in a
condensed form for the infant/toddler/preschooler cul-
tural age periodhas not yet been undertaken.

Davydov and Hedegaard captured thedevelopmen-
tal practices and activities of the children through ob-
servations, and Lindqvist used videotape recordings of
planned dramatizations and organised play sequences, in
addition tojournal documentation and discussions with
childrenandteachers.Inoureducationalexperimentthe
latter could not capture the development of infants, tod-
dlers and preschoolers. As such, new methods needed to
bedeveloped as part of our educational experiment.

Core to our educational experiment was capturing
the ongoing practices of the teachers in socialrelations
with the infants, toddlers and preschoolers as concepts
become personally meaningful in imaginary situations.
In ourresearch, special attention was placed on how this
takes place within a living laboratory wherewe created
the conditions for a condensed form of development of
imagination as foundational for concept formation. We
now give a brief overview of the educational experiment
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weemployed toamplifytheconditionsforconceptual de-
velopment in imaginary situations of infants and toddlers.

Condensedformof developmentforinfants
and toddlers: A Conceptual PlayWorld
as an educational experiment

In our educational experiment, a Conceptual Play-
World creates developmental conditions in condensed
form, amplifying infants, toddlers and preschoolers’
imagining and conceptual development. A Conceptual
PlayWorldis a play-based model of practice inspired by a
story. The five characteristics of a Conceptual PlayWorld
were conceptualised in relation to Vygotsky’s [12] con-
ception of development, and are summarised as follows:

1. Selecting a story for the imaginary play: the story
has to be dramatic with emerging tensions and crisis in
the plot, relevant to the children’s cultural age and their
interestand experiences, and both enjoyable forboth the
children and the teachers (e.g. How to move a possum
out of ahouse?).

2. Designing the imaginary spaces: the children along
with the teachers design the space, indoors or/and out-
doors where their imaginary play is developed. The
physical space is extended and expanded through chil-
dren’s play (e.g. a tent can have the new meaning of a
possum’s nest).

3. Entering and exiting the imaginary situation: be-
inginrole, children and the teacher are the characters of
the imaginary situation (e.g. a baby possum, a mummy
possumoranauntypossum).

4.Planning a problem to be solved: in search of the res-
olution key in the drama of the story, children form and
use concepts in order to provide answers to the prob-
lematic situations that the characters are experiencing
(e.g. identifying the footprints of a possum to follow her
trace- focus on the external biological characteristics of
a possum).

5. Planning the role the teacher will take in the imagi-
nary play: teachers plan their role to be equally present
with the children, or to model practices in role, or to be
needing help from the children in line with the cultural
as well as the biological aspects of the children develop-
ment (e.g. the teacher in the role of the wise grandma
possum).

The Conceptual PlayWorld model creates devel-
opmental conditions in condensed forms amplify-
ing infants, toddlers and preschoolers’ imagining and
conceptual development. Within the educational ex-
periment of a Conceptual PlayWorld quality learning
challenges, opportunities and possibilities emerge that
allow the social and cultural development of imagina-
tion, as a higher mental function, in dynamic relation
with the formation of concepts. Within this amplified
pedagogical framework, young children enter into and
participate in the group activity setting sharing the
learning experience with the teacher and their peersas
a team. Imitation, interactions, body positioning, ges-
turing, the use of means, tools and objects, the exploi-
tation of a wide range of props and artefacts are criti-
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cal in the Conceptual PlayWorld activity setting. Being
in the imaginary situations children face the demands
of the activity settings as well as put new demands on
the activity setting. The child shapes the Conceptual
PlayWorld in the same way the Conceptual PlayWorld
shapes the child’s experience.

To support our educational experiment of a Con-
ceptual PlayWorld we designed an app (Figure 1) for
researchers so that they could capture in digital form
moments of imagining in play and imaging in science,
as was the focus of our research of infant and toddler
development. The digital video recording could be
captured on the app, so that teachers and researchers
working in collaboration could document imagination
in play and imagination in science moments. This gives
the possibilities to capture the ideal form of infants/
toddlers/preschoolers/school age children develop-
ment “in the moment”. Long video segments or contin-
uous 30 second video recordings are possible through
the tool. This can also be achieved in selfie mode if
the teacher is working on their own. By capturing in
the moment and ongoing video recordings of the edu-
cational experiment in action, data are collected that

show the developmental conditions and outcomes act-
ing together.

But to support our educational experiment, the app
also held videos of each of the 5 characteristics of the
Conceptual PlayWorld (Figure 2). This meant the edu-
cational experiment included opportunities for viewing
examples of the developmental conditions in condensed
form where the activity setting and the new practice
tradition of the institutions for imagination in play and
imagination in Science, Technology, Engineering and
Mathematics (STEM)were available.

Alongside of the use of the app, we also used 2 digital
video cameras (see Tables 1—4 further below) to digi-
tally record the educational experiment during the pro-
cess of development, where it was also possible to study
how the conditions of the intervention itself changed
the educational experiment, as noted by Vygotsky and
Luria “we were studying one and the same activity each
time in its new concrete expressions, but that, over a
series of experiments, the object of research changed”
[13: 114], because the conditions and the children’s
growing competences were always in the process of de-
velopment.

Fig. 1. App designed to capture in everyday practices the real form of development of children
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Fig. 2. App for introducing an ideal form of development in a Conceptual PlayWorld
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Educational Experiment to amplify Children’s
STEM Concept Formation in Family Settings

The prefix ‘educational’ in an educational experi-
ment has been used as a deliberate attempt to empha-
sise that the purpose of intervention in an experiment
is not to capture objective reality in the best possible
manner but rather to offer opportunity for participants’
subjectivity and perspective to create the transforma-
tive practices that ensure their wellbeing. It is from this
perspective ‘Conceptual PlayWorld for families’ model
was designed. It would be worth arguing that the prime
focus of Vygotsky, Leontiev, Luria and Davydov’s work
was not merely understanding development or learning
asaconscious process butalsoasapurposeful, meaning-
making and educational practice. This idea is important
to understand educational experiment as transformative
practice and not merely as studying the functioning of
the conscious mind. Seen from thislens, educational ex-
periment as a methodology is not just an intervention in
a given setting but rather an effort to transform existing
waysoflearningand developingforchildren. Hedegaard
[4] argues that “the educational experiment is a multi-
faceted planned preparation of teaching which has, as
its goal, the creation of optimal conditions for the learn-
ing and development of the participating children” [4:
185]. As a methodological approach for interventionin
the family homes Conceptual PlayWorld follows prin-
ciples of double move as delineated by Hedegaard [2; 3]
Conceptual PlayWorld for families is a planned inter-
vention that is jointly developed by parents/caregivers
and researchers. Children’s play and storytelling which
are part of their everyday life are used as a collective
space forjoint problem solving or exploration. These ex-
plorations in a Conceptual PlayWorld are theoretically
guided by the understanding of how children learn and
also by the STEM concepts employed in sustaining chil-
dren’s curiosity. Instead of a traditional experimental
approach where authority of the researcher is supreme,
educational experiment values participant’s agency in

creation of transformative practice. Thus the effort as
Hedegaard [4] remarks, in an educational experiment
helps children to “formulate their own models which
create connections between theoretical concepts and
specific events”. [2: 187].

Weare presenting here a snippet of data toargue how
principles of double move presented by Hedegaard [3; 4]
were used in the context of “Conceptual PlayWorld for
Families” (CPWf{) in creating a motivating condition for
children’s concept formation. Furthermore, an argument
isbeing made for using visual data and digital tools in re-
cordingand analysing children’s conceptformation. The
following four characteristics define how this CPWfwas
created in collaboration with the families:

Using group/collective activity as central to devel-
oping a problem scenario: Instead of focusing on the in-
dividual child the educational experiment was designed
with an expectation to engage the entire family. It is
envisaged that this collaborative activity setting, large-
ly created by the adult would create the possibility for
children to explore the problem scenario collectively.
The CPWf model makes two broad suggestions in this
regard: one it encourages parents to take different roles
alongside the child/ren. One of the parents could be just
above the child’s existing understanding and keep ask-
ingquestionsormakingsuggestionsfromthechild’sper-
spective, the other adult could take a role of offering new
concepts or further explorations. This careful planning
to design a collective activity as suggested in the Char-
acteristic 4 and 5 of the Conceptual PlayWorld model
helps families to stretch their children’s thinking. The
image below (Figure 3) shows parents working together
tocreateaproblemscenario.

(2) Opportunities for children to explore and for-
mulate their own ‘modes of action’: The problem sce-
nariois designed with a purpose that children would feel
empathy with the character. This empathy or affective
engagement would help children to be agentic in shap-
ing their activity setting. Therefore, an educational ex-
periment challenges the binary of researcher and the re-

Fig. 3. Shows parents working with a child in creating a collective problem scenario
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searched participants. Oftenin traditional experimental
settings children are merely researched. Thus, children
are not responding to the stimulus being presented by
the researcher rather creating their own developmental
conditions for learning. In one of our resource produc-
tion projects conducted in the home setting the four-
year-old child designed her own mini-game to explore
the concept further. In this case, children’s story book
Rosie’swalkwasused to setup a problem scenario where
Rosie’s (the hen) friend plans to come to her house and
Rosie had to design a map so that her friend could come
and visit her. While working on this problem the child
designed a game of ‘Robot’s walk’. There were three
participants: father, daughter and her doll ‘Hiya’. The
father had to be Hiya’s robot and search for Hiya’sdoll
which was lost. Hiya is in her car which was pulled by
the child using a string. The father can’t move ortouch
Hiya’s car. Thus, the father was giving directions to the
child to move in different rooms as they were searching
for Hiya’s doll. This example highlights the possibility
for children’s own intentional action to become part of
an educational experiment. The image below (Figure 4)
shows the child’s exploration in the game of designing
the map for the ‘Robot’s walk’.

(3) Digital tools in supporting children’s active ex-
ploration and development of their motives: Central to
this educational experiment model has been developing
atransformative practice that can support children’s ex-
ploration. In the specific example mentioned above the
parents also used digital tools (iPad) for showing how
google map app functions if the child has to go from her
home to school. The ideal form [10] of practice helped
the child to explore her curiosity further as she wanted
tousetheiPadlaterto search for different places. Digital
tools thus acted as an auxiliary means to enhance chil-
dren’s exploration [8].

(4) Development of thinking and concepts: In a
CPWf the effort is not to draw a one-to-one corre-
spondence between stimuli and children’s action. It
would also be worth arguing here that concept forma-
tion would not be a one-shot process. In this context the
educational experiment follows children’s engagement
in Conceptual PlayWorld over an extended period of
time. Vygotsky [11] highlighted that the mechanistic

and structural understanding of mental processes is one
ofthecentral challenges with the experimental methods.
Heremarkedthat,

Weareintentionallysimplifyingthematterinorderto
isolate the most essential characteristic of the experimen-
tal method in psychology. It is understood that actually
the matter is much more complex. Not one stimulus, but
a whole series of stimuli, sometimes complexly construct-
ed groups of stimuli and, corresponding to this, not one
response, but along chain of responses or their complex
combinations characterize an experiment. [11: 31].

In the context of Conceptual PlayWorld, children’s
imagination is the central object of inquiry but it also
takesinto consideration anumber ofbordering and aux-
iliary concepts e.g. child’s agency, logical thinking, tool-
mediated actiontoexplain children’s concept formation.
Thus, the effort is to move away from the stimulus re-
sponse relationship to a wholeness approach that analy-
ses children’s social situation of development to under-
standtheirlearningand development.

Alivinglaboratory: Educational experiment
over time

Our living laboratory and approach comes in line
with the fundamentals of a cultural-historical stand-
point and positioning in empirical research: (a) captur-
ing processes in motion, (b) recognizing pastin the pres-
ent, and (c¢) focusing beyond fossilized complete forms.
We present another case example in this section to il-
lustrate how data in our living laboratory is formed over
time. We foreground a systemic, holistic, and in motion
methodological approach to the collection of qualita-
tive empirical data that can capture the uniqueness of
the child’s development as well as the complexity of the
early childhood educational reality. Paying attention to
this dynamics and interrelations of child and environ-
ment is foundational to ourliving laboratory.

Four forms of data generation and data collection prac-
tices are presented: (a) tracing across different cultural
ageperiods, (b) mappingofpersonal pathways, (c) track-
ing across diverse educational realities, and (d) shaping
practicewith theteachers. The suggested formsareillus-
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Fig. 4. Image showing child’s engagement with drawing a map for Rosie’s friend
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trated in the following tables (Tables 1,2, 3 & 4) inregard
tothemethodsandtoolsused aswellaswith thetheoriza-
tion that lies behind each methodological choice.

The forms come in line with a digital orientation of
datagatheringand analysisdiscussed above. The follow-
ing scheme of digital data gathering practices exploits
a wide range of visual tools such as digital cameras and
software applications to allow illustrative practices of
analysis of the generated and collected data. The use of
digital tools creates a corpus of data where the dynam-
ics of authentic children’s experience can be unpacked.
In this framework, the processes of becoming can be
mapped, qualities such as expressions, gestures, body
positioning, soundsare captured, thetransformations of
the context become visible, and layers of dialectic inter-
relations between the personality and the environment
unfold. Theseillustrative practices build through a deep
and extensive engagement of the researcher with the re-
search data.

Across the three cultural age periods: infants,

toddlers, and preschoolers

Following a cultural-historical research methodol-
ogy, the child’slearning and development is studied and
captured as a real-life phenomenon within the child’s
everyday educational reality in the early childhood set-
tings. Table 1illustrates how a variety of the activity set-
tings of Conceptual PlayWords are digitallydocumented
(Column 4) across different classrooms with children
being in different cultural aged periods (Column 1). The
educational experiment (Column 3) of the Conceptual
PlayWorld amplified the development of imagination as
well as a wide range of STEM concepts formation (Col-
umn 2). Being with the Conceptual PlayWorld children

developed diverse and advanced forms of imagining such
as imagining led by the child, joint imagining and col-
lective imagining. They also used their imagination as a
means to develop a motive orientation to the collective,
to share an intellectual and abstract space as well as to
join, contribute and shape the group activity. Children
formed STEM concepts such as the biological charac-
teristics of a possum (Figure 1), the design process of
building a possum habitat (Figure 2), the possum as part
of the ecosystem (Figure 3) while playing within imagi-
nary situations with the early childhoodteachers being
in role too (Column 2). The way a child entersinto and
participates in an activity setting, the intentions and
demands she/he makes on the activity settingsand the
demands made on the child as well as the practice tradi-
tions within the center are also documented (Column 5).
Using the concept of cultural age periods gives us a
different way of conceptualising the research process
over time. By following infants as they become toddlers,
and then preschoolers as presented in Table 1, we argue
that this is more than a longitudinal study. In our theo-
risation we do not just focus on the child, but study the
interrelations of child and environment over time. This
gives different possibilities in research where acommon
amplified developmental practice of a Conceptual Play-
World is used in subsequent years with the same chil-
dren, as we now present in the section that follows.

Personal pathways: the transitions between

the cultural are periods

Following a developmental research methodology,
transitions have a critical role in understanding the
child’s development. Table 2 illustrates a case example
of one child participating in the activity settings of a

Table 1
Across the three cultural age periods: infants, toddlers, and preschoolers
Cultural age Digital Vignette Methods Tools Theorization
Infants — T — Educational — Digital video cameras — Vygotsky [11]: learning and
= experiment as an (e.g. GoPro camera, 360 development within everyday
. | intervention within | camera, wearable cameras) experiences under amplified
everyday educational |used by the research team to |conditions
reality in the early capture the whole activity — Hedegaard [4]:
childcare centers setting in the processes of a dialectical framework that
becoming including qualities | creates condensed conditions
Figure 1 such as expressions, gestures, |that help researchers to
Toddlers ‘ " body positioning, sounds identify through research
;ﬂ-s i ag and implicitly or explicitly children’s development
T :(“ expressed motives, intentions,
= Q ) demands, practice traditions | — Lindqvist [7]: playworlds
_ m;'ﬁ as a space for systematic
o i — Application: Fleer’s interventions within everyday
. o Conceptual PlayWorld situations; educational and
Figure 2 R h tool h " i
esearch too research perspective as a uni
Preschoolers (https://www.monash.
edu/conceptual-playworld/
app) used by the ECT to
capture authentic children’s
experiences and spontaneous
moments of children’s
Figure 3 engagement with the CPW
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Conceptual PlayWorld as an infant and then, a year af-
ter, participating in a different Conceptual PlayWorld as
a toddler (Column 1). The set of vignettes (Column 2)
is indicative of the way the child’s imagination is devel-
oped as the teacher introduces the ideal form of imag-
ining to the infant (Figure 1) and then the child, as a
toddler, can lead the imaginary situationindependent-
ly (Figure 2). This framework allows us to follow and
study children over time (Columns 3 & 4) as they make
transitions between cultural age periods, as they move
through social situations, and as they select, shapeand
transform their personal pathways (Column 5). What is
importanthereisthatthe personal pathways are concep-
tualized and mapped not as individualistic trajectories
butasatransformation,anongoingqualitative change of
group relations, as the child developsin a dialecticinter-
relationwithhis/herenvironment.

The use of the concept of developmental pathways al-
lows usto focus on what is unique for each child and cap-
ture the nature and the qualities of her/his development
inrelationstothe opportunitiesand the possibilities that
emerge within the Conceptual PlayWorlds. Following
focused children through their transitions between dif-
ferent cultural age periods and through participating in
diverse Conceptual PlayWorlds as illustrated in Table 2,
we argue that a new cultural-historical framing in the
notion of thelongitudinal study is introduced. Going be-
yond repeated observations and stable variables, we do
not aim to focus on the continuum of the gathered data.
Our focus is on closely capturing the qualitative changes
and transformations in a child’s learning and develop-
ment trajectory in dialectical relation to the social and
cultural reality of the child within the Conceptual Play-
World. That differs from longitudinal studies that aim to
explore either cultural or social changes over time. The
several ideal developmental pathways that Conceptual
PlayWorlds make available to the child and the child’s
positioning towards these pathways become visible.
Getting an insight into diverse trajectories of children
from diverse early childhood centers allows usto high-
light the catalytic role of the environment in children’s
developmentas presented in the following section.

Across diverse early childhood settings

From a cultural-historical methodological standpoint
what is also important is to capture how the conditions
for children’s learning and development also differ across
diverse institutional settings. The table presented below
(Table 3) illustrates howthe educational experiment of a
Conceptual PlayWorld travels across diverse early child-
hood centers (Column 1). Different early childhood
educators created unique developmental conditions to
support each child’s concept formation within diverse
Conceptual PlayWords (Column 3). A wide range of qual-
ity learning experiences and opportunities for develop-
ment emerged tailored to the children’s needs in each
classroom andin each center (Figures1,2,3 &4).Theva-
riety ofinstitutional practicesand thesocietal values that
these practicesreflect werehighlighted and documented
though the available visual tools (Columns 4 & 5).

Focusing on diverse institutional practices and prac-
tice traditions across different early childhood centers
or within the same setting the study showcases how dif-
ferent contexts can create diverse and unique conditions
for development. As shown in Table 3, a range of centers
participate in the study. This allows us to delve into di-
verse educational realities, to understand how societal
values are interpreted in different frameworks, how in-
stitutional contexts and practice traditions are formed,
what are the important factors that shape and reshape a
quality learning environment, and importantly, how the
child orients herself/ himself within this environment
and how she/he is shaped and shape this environment.
The added value of the across settings observations is
that it leads to a broader as well as a more accurate un-
derstanding of the educational reality oriented by the
context but not limited byit.

Shaping practice with the teachers

Within thisframework, theroleoftheearly childhood
teachers and their perspective in research are critical. In
Table 4 areillustrated several forms of collaboration be-
tween teachers and researchers (Columns 1 & 2) such as
everyday introductory professional development sessions

Table 2
Personal pathways: the transitions between the cultural age periods
Cultural age Vignette Methods Tools Theorization
Infant . — Educational — Digital video cameras — Vygotsky [11]:
experiment as an | (e.g. GoPro camera, 360 camera, development as a
intervention over |wearable cameras) used by the research| process, in motion
time as part of a | team to capture the transformations
longitudinal study | of the context, & the dialectic — Vygotsky [12]:
interrelations between the child and the | double stimulation and
environment over time auxiliary means
Toddler — Application: Fleer’s Conceptual — Hedegaard [4]:
PlayWorld Research tool several ideal
(https://www.monash.edu/conceptual- |developmental pathways
playworld/app) used by the ECTs dialectically related to
to document the flow of educational the social and cultural
Figure 2 reality in the centers over time reality of the child
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Table 3
Across diverse early childhood settings
Settings Vignette Methods Tools Theorization
Center A — Educational — Digital video cameras — Hedegaard [4]:
experiment as an (e.g.GoProcamera,360°camera, |diverse institutional practices
intervention wearable cameras) used by the |and practice traditions across
research team to capture diverse | different institutional settings or
— Across center educational realities across within the same institution
collaboration different settings
through joint — Hedegaard [5]: societal
planning sessions — Application: Fleer’s values, institutional contexts
Center B Conceptual PlayWorld Research | and conditions that realise
tool (https://www.monash.edu/ |these values, and the personal
conceptual-playworld/app) used |orientation of the child who
by the ECTs to document and enters into, is shaped by, and
reflect on their practice who shapes their cultural
conditions
Center C
Center D
Figure 4

(Figure 1), interactions and reflections (Figure 2) as well
as ongoing support through consultancy and collaborative
planning (Figure3&4),andfollowupmeetings(Figures)
and how the overall collaboration is documented (Col-
umn4). Theextended collaboration between early child-
hood teachers and researchers (Column 3) is beneficial in
a twofold way. Firstly, it allows both parts to contribute
to a continuous quality improvement planning based on
each part’s strengths. Secondly, capturing through diverse
ways the teachers’ perspective adds to the illustrative
practices by giving the inside story of the everyday edu-
cational routine. This framework allows research to go be-
yond thelevel of adding academic knowledge to thelevel
of shaping practice and transforming educational reality in
the process of development (Column 5).

Using Vygotsky’s and Hedegaard’s conceptualiza-
tions of the role of the researcher, we include the re-
searcherin the implementation of the study design. Like
Hedegaard, we argue that this is not a problem of prac-
tice as in action research for example, but it is a theo-
retical problem. Researching through an educational ex-
perimentisatheoretical problem of developmentsincea
condensed form of development has to be thoughtfully
designed, strongly supported and adequately studied.
The resolution key to this theoretical problem comes
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from the collaboration between the research team and
the early childhood teachers. The amplified conditions
are designed collaboratively with the early childhood
teachers in the centers who have skills to amplify learn-
ing and development through play and imagination
within the Conceptual PlayWorlds. Going beyond the
limitation of an intervention within existing contexts,
the Conceptual PlayWorlds educational experience em-
phasizes on the transformative practices that recon-
structing and enriches the existing learning and devel-
opment conditions creating opportunities that advance
andimproveeducationalreality.

Taken together (Tables 1—4), the above dialectical
model ofresearchpracticesallowusadeepinsightwithin
the process of a child’s development and the education-
al practice as a real life and an everyday phenomenon.
Within this living laboratory, children’s participation in
research is consciously realized and understood as the
research procedure occurs with the children rather than
on the children. At the same time, teachers’ participa-
tion in research is positioned within a collaborative and
supportive environment that aims to shape practice, ad-
vance teachers’ confidence and competence and create
new ways of activity rather than document and interpret
the existing forms of activities.
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PD sessions

experiment as an
ongoing collaboration
between teachers &
theresearchteam

— Informal discussions

used by theresearch team
to capture the ECTs
reflexions on the process
overtime

— Digital meetings that
build through a deep and
extensive engagement of
the researcher with the

Table 4
Collaboration with the teachers
Forms of . o gs
Collaboration Vignette Methods Tools Theorization
Introductory — Educational — Digital video cameras — Hedegaard[6]:adouble

move of planned activities
and children’s activities;
extended collaboration
between ECT and the
research team

— Vygotsky and Luria [13]:
studying CPWs as one
and the same activity each

during planning
sessions

(in person and
remotely)

Figure 4

Follow up
discussions

Figure 5

between the teacher
& the research team
. during theeveryday

Inte.ractlons educational reality
during everyday
edu.catlonal — Focus group sessions
reality

— Stimulatedrecall

interviews
Consultancy

time in its new concrete
expressions, asthe object of
research is changing over
timebecause the conditions
& children’s needs
andinterests are always in
theprocessofdevelopment

research data

Conclusion

The examples from the home settings and early
care centres presented here makes an attempt to em-
ploy our previously theorised discussions on the prin-
ciples of a cultural-historical methodology (in the
introduction section) to develop a living laboratory
that uses digital tools both to record data but also to
amplify children’s experiences of learning. Vygotsky
[12] argued for psychology to move from “a purely
descriptive, empirical, and phenomenological study of
phenomena to disclosing their internal essence” [12:
189]. This challenge of ‘disclosing the internal
essence’ demands a methodological approach that
could move beyond the concrete and obvious. This
paper reports two case examples where Conceptual
PlayWorld has been used as an intervention to design
possibilities for children’s STEM concept formation in
home and early care settings. This is modelled on
Hedegaard’s [6] formulation of educational experi-
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ment. Following Vygotsky’s advice of going beyond a
mechanistic relationship between variables the effort
in the living laboratory designed for this interven- tion
is to understand the higher mental functioning in all
its complexity. As Vygotsky argued the study focuses
“not on one stimulus, but a whole series of stimuli,
sometimes complexly constructed groups of stimuli
and, corresponding to this, not one response, but a
long chain of responses or their complex combi-
nations [that] characterize an experiment.” [11: 31].
Extending these arguments to understand children’s
concept formation the Conceptual PlayWorld as an
intervention creates a condensed and amplified expe-
rience for children and their caregivers and teachers
where the object of inquiry is seen:

1. in-motion

2.beyond fossilised complete forms

3.the pastin the present, and

4. where the researcher has a central role in devel-
oping practice in collaboration with teachers/families,
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openingupresearchintochild’sdevelopmentasisreflec-
tive of the living laboratory.

In our first example the living laboratory is shown
through an educational experiment of a conceptual
PlayWorld in the family home. This followed by
showing how an educational experiment of a Con-
ceptual PlayWorld in a childcare setting. Together
they illustrate how a cultural-historical methodology
frames the methods of researching the development of
very young children using digital tools captured as a
living laboratory.

Vygotsky’s time did not have digital tools — there-
fore in contemporary contexts where these tools are be-
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[IudpoBble TEXHOJIOTUU OTKPBIBAIOT IS UCCIIE/I0BATENIEH BO3MOXKHOCTH, KOTOPBIX HE CYIECTBOBAJIO BO
BpeMeHa, KorJia BeIroTckuii pa3pabaThiBas CBOH KyJITYPHO-UCTOPUUECKUN MOAXO0J K U3YUEHHUIO JIETCKOTO
pasBurtus. Heo6xouMo Jiydiiie MOHUMATh, KaK YCTPOEHA B3aUMOCBS3b METO/IOJIOTHH U METO/IA IIPU UCTIOJTb-
30BaHUU NU(GPOBBIX HHCTPYMEHTOB B U3yIEeHUH PAHHETO (1—5 JIET) IePHO/ia B PA3BUTHU JieTeil. B HacTosIel
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CTaThe Ipe/ICTaBIeHa KOHIENIUA «KUBOM» J1ab0paTopuu, KOTOpas IMO3BOJIMIIA ObI MCCIEA0BATh JUHAMUKY
JIAHHOTO KyJIbTYPHOTO BO3PACTHOTO IIEPHO/ia B IOMAIITHEH 06CTAHOBKE MJIU B JIETCKUX IOIIKOJIBHBIX YUPEXKIe-
HUAX B PaMKax GOPMUPYIOIIET0 SKCIIepIMeHTa. MBI paccMaTpHBaeM TEOPETHYECKIE OJI0KEHUA BbIroTcko-
T0 KaK 000CHOBaHHUE JIJI HCIIOTb30BAaHUSA [T (PPOBBIX HHCTPYMEHTOB UCCIIEA0BAHUA B «3KUBOW» JTADOPATOPHH.
KirroueBBIMM MOMEHTaMH J1J1A1 1TaO0OPATOPHUHU ABJIAIOTCA: 1) OXBAT PA3BUTHUA B IBIKEHUH; 2) BKJIIOUEHHUE TIPO-
IIIJIOTO B TEKYIIUH KOHTEKCT HCCIIE/IOBAHUA; 3) IPOEKTUPOBAHNE UCCIIEZIOBAHHMN, BBIXO/AIINX 32 PAMKH 3a-
CTBIBIIINX, 3aBePIIEHHBIX ()OPM Pa3BUTHSA; 4) CO3/IaHUE YCIOBUH 171 U3YIEHUA CBEPHYTHIX, HHTEHCHUPUIIPO-
BaHHBIX BU/IOB Pa3BUTHA. KOHCTPYHPOBaHUE HCCIE/IOBATEBCKUX KOHTEKCTOB, Y/IOBJIETBOPSIONINX AaHHBIM
YCJIOBUAM U II03BOJIAIOIINX C2KATHIM (pOpMaM pPa3BUTHA PACKPHIThCH, IPE/ICTABIAET cO60 JUHAMUYHBIHN U B
TO JKe BpeMs TUAJIEKTHYECKHIH CII0c00 N3yUYeHNs paHHero pa3BUTHA. B craThe MBI paccMaTpuBaeM IUGPOBBIE
HHCTPYMEHTHI (TaKue KaK BUAEOChEMKA 1 OO U(PPOBBIX IJAHHBIX), BO-TIEPBBIX, KAK YacTh (POPMUPYIOIIEro
sKkcnepuMenTa «Mup nonaTuitHON urpsl» (Conceptual PlayWorld), a Bo-BTOpBIX, Kak 3JIeMEHT KyJIbTyPHO-
HCTOPHYECKOH KOHIIEIIIINH JIOHTUTIOAHOTO UCCIIeI0BAHUA PA3BUTHA IOHATHH Y MJIa/IeHIIEB U ZIeT€H pAaHHET0
1 JIOIIIKOJIBHOTO BO3pacTa B opMare «:KUBOH» 1aOOPATOPHIL.

KaroueBore cr08a: KyIbTYyPHO-UCTOPUIECKHH, METO/T, METO[OJIOTHSI, PAHHEE JIETCTBO, ITU(MPOBOMU, BU-
Jle0CheMKa, pa3BUTHE.
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