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Abstract

Schooling often rests uneasily on presumed dichotoreiegelen coverage and inquiry,
skill development and creativity. By drawing on the ofteder-recognized parallels
between biological evolution and human learning, thisyeasgues that formal education
need and ought not forego the unconscious exploratory pescessformal learning.
Rather than posit as natural the cultural story thamdb schooling must prepare students
to integrate with given cultures and foreknowable fututesgvolutionary perspective
shows that education is better thought of as preparingrésuttecreate cultures and to
change, and foster change, in relation to unknown futlitesproperties that distinguish
formal from informal learning -- conscious reflectiordandegree of collective
consensus about what constitutes knowledge at any giwen-tare, we argue, useful not
as ends in themselves, but as tools for maximizing,rgiaaind extending unconscious,
evolutionary learning. Working with them as such offevgag out of some of
education’s persistent problems. Two autobiographicalstasiées provide grounded
examples of these evolutionary changes and indicatevggsiof inquiry by which to
pursue them.
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Introduction
Education either functions as an instrument which is tséatilitate integration
of the younger generation into the logic of the presgstem and bring about
conformityor it becomes “the practice of freedom,” the means by kwvemen
and men deal critically and creatively with realitylahscover how to participate
in the transformation of their world.
Shaull (1970, p.34)

| believe that education is a process of living and noepagration for future
living.

Dewey (1897, p.78)
Teachers and educational scholars are accustomed toadicbst between content and
process, coverage and inquiry, skill development andidheal creativity, and order and
disarray. We often deal with such dichotomies byoarits of both” approach, a series of
semi-independent balancing acts in which the balance dependcal circumstances
and preferences and is often strained. In fact, thebetdimies are all facets of a more
general opposition, the one about which Freire wrotepgosition between
“integration” and “freedom.” This essay addresses thsilpidis/ that there is a way to
conceive and enact education that doesn't inevitabIytegration and freedom in

opposition, and counterbalances the tendency of therhbraan to construct binaries.

"In times of change," wrote American social philosopgbac Hoffer, "learners inherit the
Earth, while the learned find themselves beautifully equigpedeal with a world that no
longer exists In this paper, we will argue that the theory and praaifoeducation

need to be more fully and explicitly set in the coht&#Xtimes of change,” not as an

! This quotation is widely attributed to Hoffer but we, Web, and our College’s
reference staff are unable to determine its original gourc



historical oddity but rather as the norm in interreddt@logical, individual, and cultural
contexts. Rather than sharply divide life scienoejad science, and individual
experience, contemporary approaches argue for theid@gendence in relation to
various scales of attention (Davis, Sumatra, & Lucel&a 2000; Esbjorn-Hargens &
Reams, 2010; Lee, 2011; Weil, 2004). In the context of suetdependence, Dewey’s
suggestion that we regard education — formal as well asnafe- not as “preparation
for future living” but rather as “a process of living” provada way to transcend the
familiar dichotomy between integration and freedonthiRé&ing preparation from a
position of inquiry not based on the opposition of inéign and freedom, we will argue,
opens a way out of the problem of teaching towards thea&er than the future, and

deepens the warrant for opening our classrooms to waelgsnd (and within) them.

Formal education tends to be dominated by a belief thaegspmquiry, creativity and
generative disarray all depend on the prior acquisitigpadicular bodies of knowledge,
and skills, demonstrably attained according to partigiamdards. While educational
ideals emphasize creative and critical thinking, indepeceleand
guestioning/exploration, these beliefs are frequentlyratest in practice by the
countervailing assumption that their realization mugtiastudents’ mastery of
conventional forms and understandings—that learning isieske a linear progression
from integration-oriented goals to freedom-orientedsorieven in the arena of early
childhood education, we find increasing focus on the tagiatad work of schooling and
less support for play (Hirsh-Pasek, Golinkoff, Berk, & Sm@©09). Thus, we hear it

said that third graders need to know the states and capatiole they can contribute to a



discussion of the pros and cons of democratic systastisge freshmen need to grasp
principles of critical theory before they can produsiyvcomment on a sophisticated
literary text; law students need to master case lawesdions before they can comment

meaningfully on the moral force of a statute.

We are skeptical of such claims -- whether made icoméext of traditional formal
education, special education or education of disadvantageeints — because they are
based on two questionable assumptions. The first of théisat the most responsible
way to help people cope with future challenges is througbugaging proficiency in a
given and culturally anointed body of knowledge and skilivhile this may be true in a
world that doesn’'t change, the world we live in, asfefoémphasized, doesn’t have this
character. There is no assurance that any particathr of knowledge and skills will be

the one needed to meet future unpredictable challenges.

The second assumption we question is that an individiagksof attention to past beliefs
or practices necessarily amounts to disrespect fagatole, cumulative understanding.
(For a popular articulation of this view, see Brook, 2008.jact, there is no need to
envision the relation between the individual and the grthgpresent and the past, in
such oppositional terms. It is equally possible to ashedge that individuals enrich
communities by virtue of their unique perspectives andjaes, and that these in fact
contribute importantly to the cumulative understandingsvbich we all draw to live.

Here, as with the traditional opposition of biology andture, the division of individual



exploration and group knowledge into opposing categoriesdates a limiting

framework for action and thought.

Just as there are problems with a pedagogy exclusivalgddoon preparation and
integration, so too are there problems with a pedagogyofidual freedom. Creative
acts do build on prior social and over-time understegslipeople less familiar with
common understandings are limited in their potentiahéie productive use of them.
People vary in their appetite and aptitude for change. dHirectendency in practice to
acknowledge the importance both of preparation and integrand of individual
freedom, and the often uncomfortable sense of actitigeimterests of one at the cost of

the other.

For us, Dewey’s understanding of education as a procdissgf— a process of change
arising via inter-related phenomena of biology and cubafient in contexts that are
both individual and current as well as evolving in groups tnee -- provides a way to
see these apparently conflicting interests as instea$setly and inextricably
intertwined in a mutually supportive way. What is essérstiaot individual freedom in
and of itself, but rather the “practice of freedom™th® means by which men and
women deal critically and creatively with reality asidcover how to participate in the
transformation of their world.” (Schaull, 1970, p. 34yeddom, for education, is
freedom to engage with our surroundings, embodied and symli&lich engagement is
both constrained and open-ended, as we will explaindudh. Conceiving of education

as a process of living also points to directions for gkann educational practice that



would help achieve a more coherent, useful, and broadly lpasteire of education -- in
the context of, and as a context for, ongoing chantgeguide policy and practice. In
particular, we suggest that creating and sustaining aburilgsaii)e connections and
exchanges between the classroom and the world outsidespsotaihelp people to
pursue integration and freedom in tandem, in ways thabtdmvolve sacrifice of either

one for the other.

In what follows, we draw on biological evolution aglba foundation and a metaphor,
and integrate it with considerations of brain functaowl of cultural organization, in order
to offer a conceptual framework for applying Dewey’s notibeducation as living to
current educational challenges. In an effort both tde@xjand to give concrete
expression to this broader unifying vision of educationvaisgj we describe as well
some relevant activities of our own. Our hope is thérs may find that the perspective
of education as living opens the door to reconsideratiopsadgogical practice at all
levels of the educational enterprise, and to an ongoinigtévaary process in education
itself, one in which existing oppositions and problemshbeethe grist from which new

approaches emerge.

Biology, Evolution, and Informal Education
"We must establish our own path in a universe quite imgfft to our suffering, but
offering us maximal freedom to thrive, or fail, in our sho way."

Gould (1990)



In calling attention to what he thought was an undesirdibtenction between education
as “preparation for future living” and as “a process ahlfy’ Dewey was speaking of
human life. Gould was writing about life in a much l@easense, as the evolutionary
process from which we and all other organisms derive andhich we are all continuing
participants. But "life" in the two different sensgesnuch more closely related than it
might seem at first consideration. To people whose vgoni rooted in an evolutionary
understanding of deep time, it may appear inappropriate sidewrthe lifetime of
individuals within the same framework we use to consadldife, across millennia. Our
method, though, is to reconcile apparent oppositions bsiderng them from a great
enough distance that parallels between them not ugliatlgrned come into view.

While at one level, differences may appear irrecabtsl, at another they become less
salient. Inthe present case, we focus on the plsrafi¢éween individual human learning
and large-scale evolution by framing both as processaisgwing change. This angle of
vision helps us recognize that human formal education dspemunconscious adaptive
processes of the kind that power evolutionary changeshigsvon the conscious,

reflective processes more commonly associated withodiclg.

This recognition suggests that the purpose of educatiorpigpare learners to engage
creatively both with existing structures and with otheucttires yet to arise. There is, in
the evolutionary process, no sharp distinction betWweezparation for living" and
"process of living," nor between "integration" and "freexioor between "survival" and
"liberation.” Individual organisms come into existencéwai set of tools (provided by

their genomes) that reflect in part previous experieficedural selection") and in part



random variation. There is no "optimal" set of tooldie tools available to different
organisms (both across species and within a speciedjff@rent, and each organism
both hones its tools and develops new ones throughdifi¢ itsin short, neither
individuals nor individual species “prepare” for life ahen “live” it. Life both for
individuals and species is itself an ongoing process &f lbahg and, in so doing,
preparing for future life. While our human characteristiteeflection and acculturation
add both possibilities and problems (of which more beldvig,important to emphasize
that we are biological organisms, and share with ottgarasms the more basic
capabilities of life as a process in which there i€lear separation between living and

preparing for future life.

Similarly, the binaries of both "integration" and ofééddom," and "survival" and
"liberation," are fully entangled in living systemsitdractions with other organisms,
both like themselves and different from themselvessianaltaneously constraints and
scaffoldings for new directions of exploration. "Intagon" and "survival' both promote
"freedom” and "liberation,” and vice versa. One both sunawvekintegrates by building
new forms on existing scaffolds, and without them thevald be neither freedom nor
liberation. Neither set of apparent opposites can bieaad without the other. In
biological systems, whatever an organism finds arousat #ghe location of a beehive,

a child’s family -- is always simultaneously constrant opportunity.

What unifies for living organisms and the evolutionary pssdéings that appear

conflicting for human beings is the fact that both oaouhe context of "real life," and so



both their reciprocity and appropriate balances betwsEn occur without any benefit
being gained by attempting to distinguish between them, or tqgivety to one or the
other. So, for example, in evolutionary terms, itsinet make sense to distinguish
learning a survival or vocational skill and learning “faarleing’s sake.” This distinction
is a human, cultural story, and depends on certainn#bout intention, will, and
consciousness. This interpretation, which humans givexperience, is not equally
meaningful in all spheres. The exploration of livingamisms is investeand open-
ended It is a matter of finding the path by creating it ancatirgy the path by taking it.
An additional important feature of biological evolutisrthat it works well in a universe
that is not only "indifferent” but continually and sontet unpredictably changing, in
part through the activities of living organisms themselvEsere is no possibility of
effective "preparation for life" independent of lifgetf (just as there is no setting we
experience that exists apart from “life itself”) becansgher the challenges nor the
opportunities for individual living organisms can be adequateticipated in advance.
There is in an unpredictably changing universe no altembtt, as Gould maintains, for
living organisms to have "the maximum freedom to thrivdaih" There can be no
recipe for success, nor any prescription other than pmnescreatively to what one finds

around oneself, using past experiences as a take-off poitdire exploration.

We are not, of course, advocating educational practiedtitlly mimic an "indifferent”
and unpredictably changing universe. We recognize andamdlider below the
significance of reflective thought and of human-creatdtlires that mediate the

perceptions, choices, and aspirations of individuals mitte universe. Indeed, a major



part of our concern is to outline ways in which refleetprocesses and culture can be
more supportive of creative experimentation, less imately ruthless in their judgments
than an indifferent universe is. We do though think thatprocesses of biological
evolution and ontogeny, both notably more effective thast traditional pedagogical
postures in producing a diversity of organisms, including huypedis to cope
effectively with their environments, provide some guidesiore effective forms of
pedagogy in the more exclusively human realm, as wellfasndation on which to build
them. In particular, we think that it makes sense ptaoe the idea of education as
"preparation for life" with an alternative of greateliance on the ability of individuals to
be creatively responsive to their surroundings. Théu&gwoary model suggests we
might better think of education as a means of encougygggople to recognize and
enhance their own in-born capacities to work at thesatgion or balance point of
integration and freedom, and to discover for themseambwith others, the joys, risks,

and payoffs of doing so.

While we argue that formal education should be moretlikanformal learning
processes in which people and other organisms engage throughbwes we are not
advocating the abandonment of formal education and willtuits distinctive features

in the following. We are also not heedless of the rieedeople to make their way in
both natural and human cultural worlds that make lifdlehging. The key point here is
that there is no reason why “formal,” schooled learnivegds to forego the positive
features that have arisen in the course of biologiwwallidon as common to both informal

human learning and biological evolution. Or better: thegectually no essential reason
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for such a disjunction; rather, the notion of schoddadning as fundamentally distinct
from informal education is born of culture. The disjime of formal and informal
learning is a story humans have told ourselves, and songisve are in a position to
revise. In the following, we provide additional reasonsrtoourage movement towards a

more fluid and dynamic relationship between informal amch#& learning.

Formal education: Theinteraction of unconscious and reflective processes within

human social structures

In the preceding, we have suggested a parallel betwe@gismll evolution and informal
learning processes of the sort humans (and other orgaresgeje in all of the time:
learning takes place in the context of doing. An elephages$ dot prepare to become an
elephant; a human does not prepare to walk, nor to beaaasenter. An elephant
becomes an elephant by starting where it is, by randoiatiear, and by interactions with
its environment that encourage some changes and discourage éthhuman similarly
learns to walk or be a carpenter by walking or being pecder. Learning in such cases
is simultaneously creative and responsive to the contrand circumstances of the
context around one. All organisms try out ways of doimggs, then modify them in
accord with the results. What drives the learning prosesstia pre-conceived,
conscious, discrete goal to be reached in the futureathér an engaged and situated
exploration in the present. Learning to be bettertaskathan one has been in the past is

driven by immediate feedback about what works and doesmk lvcally.
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An additional significant feature of biological evolutiand informal learning processes
is that both are not only highly effective but also odatgely without thought or
reflection. Such unconscious adaptive learning needs to benpagdattention to in the
classroom context (Dalke, Cassidy, Grobstein, & BI&007), but its power also
challenges us to think more deeply about thinking and aheuarger structure of formal
education itself. What role does reflection play imam life? And why, given the
potency of unconscious adaptive learning, do we not emphasiagosocesses in formal

education?

Reflection, we suggest, allows humans to conceive pedsitires other than those that
would be apparent from adaptive unconscious processes aldrte, make use of those,
in addition to local experience and local objectivesnfiaence behavior. Moreover,
such reflection makes it possible to conceive possibledstoased on the experiences of
many people, rather than those of one person aldrasol allows the intentional
juxtaposition of insights from retrospective and prospednalysis as they intersect
with present understandings — one’s own and otherg’.eXample, many people don't
live in contexts where they can acquire facility watsecond language. Reflection may
suggest the benefit to be gained from such a facilityhich case some form of formal
education is necessary. One can make similar arguraeots other subjects: in the
normal course of day to day life, one is unlikely to haxperiences that would generate
more sophisticated understandings and appreciations ofdterar history or
mathematics or science. The latter depend on somredbeducation over and above

that of informal and unconscious learning.
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From this perspective, formal education is best thoughboés an alternative to
informal learning but rather as a supplement to it,feomteéo extend the range of what
would be achieved by informal and unconscious processes, saltgiin relation to the
envisionment of possible futures not yet modeled or realizéxtal experience. That
human exploration does include imagining different gmedutures means that this
exploration, too, both within and among individuals, fopag of the context for
adaptive unconscious learning. At the same time, it im&lto one degree or another,
conscious reflective as well as social processesiogegaossibilities, desires, and
aspirations beyond those that would be generated uncaskchy any individual, and
the use of those to deliberately structure experiene¢srtight not otherwise be had.
Formal education neither replaces informal, unconsciausiley, nor exhausts the range
of conceivable futures; rather, it in turn can be lltin this regard. Both the idea that
education is preparation for an anticipated future andethatation fosters freedom to
create new futures are products of reflective procesffests to conceive and implement
possible futures and, as such, both are resources torfaxiend the range of

conceivable futures.

Education as “preparation” is uncomfortably close, ia8lts (1970) words restating
Friere’s concerns, to facilitating “integration of tymunger generation into the logic of
the present system and bring[ing] about conformity” (p.34)d yet many of us who
would quickly reject an interest in conforming with thatss quo find ourselves

developing, or at least acquiescing to teach, curriculguiedito equip students with
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what are held to be the specific skills they will néethe successful in particular

contexts, academic and socio-cultural, in the futuréecos.

The problems with such an approach are at least four-fidié. most obvious problem is
that “preparation-driven” curricula typically require staoteto take on faith that the
material and experiences they are asked to engage wlitht wiime point be meaningful
in their lives even if there is no good reason fonthe believe so in the present. To put
it differently, the material and experiences makefigant connection to existing
understandings, either unconscious or conscious. The upghat many students have

difficulty engaging with the material.

The second, related problem is that preparation-drivercalaroften have little or no
impact on unconscious processing. Materials are pegbastabstract processes and
ideas, and students are encouraged to master them amteeerms. The upshot is that
even students who can be persuaded to take seriously tloellcun as offered can
frequently display mastery on examinations but the anhpathe learning experiences is
both transient and highly context-dependent: “in oneagdrout the other” with little

transfer to other classes, much less to other lifm&ins.

Aligning preparation-driven curricula with current reseavalthe brain’s learning
processes (Bransford, Brown, & Cocking, 2000) can helpahers connect material
and activities to students’ lives and provide “hands on’hlegractivities so as to engage

unconscious as well as conscious processes. Whilagiedféa one extent or another,
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such efforts don’t address two remaining problems with patipardriven curricula and,
in light of that, create their own problems: studerggudently notice that curricula are
designed to get them to a particular place and get impatigtmwhat they see as efforts

to disguise this: “Just tell me where I'm supposed to gethat the answer is.”

The third problem is highlighted by students’ call to, “juedk tne where I'm supposed to
get to.” While preparation-based curricula may refleetaittve reflective thought by
educators, they seriously limit thought of this kind by stisleeven when they purport to
foster it. Creative reflective thought by student®aaften only encouraged to the
extent that it moves them closer to the pre-existljgative and otherwise ignored or
actively discouraged. Under these circumstances, ssilgamh to use creative reflective
thought to guess what the teacher’s or curriculum’sobibge is, not to create and revise

objectives themselves in, and in response to, a changirid.

This in turn relates to the fourth problem with preparabased curricula, which is that
they encourage students to believe someone, somewhave winat is needed to be
successful and that if only they master that theicssg is assured. In making this
observation, we are not insensitive to the reality $batal and cultural factors play a role
in peoples’ lives and that some students have advarmagesthers in their familiarity
with skills that contribute to being successful within tha@text of any given culture and
society; we’ll discuss this further in the following #en. At the same time, it is
important that students not be misled, with regard to sndioiral organization or any

other aspect of the curriculum, by the impression tkiatiag understandings are
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definitive. To mislead then thus is, again, to discouragleem development of

reflective thought for the more general and creative majicserves.

The problem here is not formal education in and of iteelf the wish to supplement
informal and unconscious learning by using conscious processesate goals and
aspirations that will in turn lead to experiences and wtdedings that students might
otherwise not have had. The problem is instead that, do®g, adults and others
occupying roles of social authority tend to presumetti&tise of creative conscious
processes to create goals and aspirations is exchugieprovince and prerogative of
the adults or authorities. The consequence is an ednabéinvironment that, however
unintended, encourages students to see formal education ethsgndistinct from their
own lives, to adopt, at best, a passive approach to fecoaation and, at worst, to

disengage from it.

Creative, reflective skills are, like other abilitiégest acquired by using them. Formal
education should have this as its primary goal and strietwged less to get students to
absorb specific content and skills, and more to encouhage respond to this, and to
everything around them, in ways that can potentially y@skiae world(s) in which they
find themselves. Content, from this perspective, is hall @relevant, but should be
chosen with the principle objective of giving students thingsngage with and react
creatively to. Similarly, the creative, reflectipeocesses of a teacher are not irrelevant

but should be seen less as establishing a course objettited to particular
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understandings and more as informing, together with studbatsp-construction of

understanding, objectives and aspirations.

Just as students should feel a sense of exciting if sorhenvkiaown potential in formal
education classrooms, so should their teachers. Tagweereflective conscious
processes of educators should have as their objectie@maging continuing creative,
reflective processes by all concerned. Failing that, daducation will continue to be
seen, and responded to, as something different from anerngaging than life itself.
Rather than any particular skills imagined to be necgd$sasome anticipated future,
students need skills and experiences for dealing with aefutikely to be any more
predictable than the present has been. To achieveethises engaging students, at all
levels of the curriculum, not only with past understagd but also with existing

problems in the world that require the development of meserstandings.

Formal education: Socio-cultural considerations

In the preceding, we have developed an argument thatiganot only in informal and
unconscious modes but also in more formal and refleoties, is best thought of not as a
process of mastering existing knowledge and understandingatbat as a process of
using existing knowledge and understandings to create nesv ¢fitom this perspective,
the business of education is not to transmit knowledgealtiirto enhance inquiry

skills, to develop an increased ability to respond addptamd creatively to whatever
challenges and desires might be met, including unknows\, @ane so to contribute to the

shaping of future lives, both individual and collective.déveloping the arguments for
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this conclusion, we have alluded to socio-cultural consid@sbut have not made them
as central to our analysis as many others might theaacto do. We do not regard
socio-cultural considerations as insignificant in thinkadgut education; rather, we think
that the argument for education as a process of livingldeed along other lines can

shed new light on the significance of socio-culturaletisions of formal education.

The combination of unconscious and reflective processes gse not only to new
understandings in individuals but also to collective undashgs, understandings
shared within and among groups of individuals. Such collecinderstandings play an
important role in education, significantly influencingt omly the content of classrooms
but also their mode of function as well as the dately which their product is evaluated.
While it is neither possible nor desirable to eliminaikective understandings as a
component of the educational process, collective uratetstgs (like the products of
both unconscious and reflective processes in individunaksyl to be more clearly seen as
a take-off point for new understandings, both individual collective, rather than as
fixed points from which other aspects of the educationalgg®follow. In this section,
we examine some existing, and influential, collective wstdadings from this

perspective.

We are all, to varying degrees, used to considering edodattbe context of a social
science and psychology literature that accustoms usaigin@ development in terms of
life stages. Piaget (1923) accustomed us to thinking about cegaé@velopment in

terms of a series of steps each of which depends athgletion of prior steps.
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Maslow (1943) argued -- with a force or timing that has lyemtered the conceptual
surroundings of these questions -- that people live accotaiadnierarchy of needs by
which provision for basic sustenance and safety is sacgfor continued growth and
self-development. Kohlberg (1981) charted moral developthentapacity for
autonomous following from less sophisticated, more redatiiorms of discernment. In
a parallel way, Bloom (1956) argued that critical thinkingofw the more basic abilities

to input and output information.

Despite the work of many who have critiqued, refined, taanscended stage theory
(Belenky et. al, 1986; Bruner, 1960; Gilligan, 1982; Mezirow, 1984gI&r, 2005), it
persists in the notion of education as preparation, psrbraing to the obvious synergy
between the ensemble of life stage development perggeaind the notion of
preparation: as educators we need to help students comptitalpastages so they can
get onto the next ones. Certainly, there are diffexeiin the kinds of challenges to
which individuals can respond productively, and it can be Us®feducators to be
aware of developmental trends across populations ofichdils. At the same time, there
IS much more variation in the competencies of indivisadithe same age, and much
more variation in the developmental patterns by whictiquéar competences are
achieved, than is implied by strict life stage developrpenspectives. Moreover, there
is increasing evidence that quite sophisticated cognitiveiabiire available at
developmental stages much earlier than had been previmels@yed (Bransford, Brown,
& Cocking, 2000; Siegler, 2005). In short, life stage dgumlent as a collective

understanding is useful but should not be reified or regasi@drmative. It should not
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be taken as a rationale at any educational level édévelopment of curricula or
teaching methods that have as their primary objectiveejoape students for some
imagined next state of development. To do so is torgghoth substantial individual
variation and the existence of capabilities as yet wismovered. In particular, there is
every reason to believe that students at all agesaaiticontexts are equipped already to
play an adaptive and creative role in their own livesespond to education as living

rather than as preparation.

The opposition of preparation for life and freedom tol@epand transform is a cultural
story related to the human need to be successful in eulBwth individuals and cultures
would be better off without it. Thus, we are convinceat ttespite the intensity of
current calls otherwise, humans need to use formal gdncwot to help people become
successful in particular cultures but rather to helgpfgecontribute to changing cultures
in ways that make the cultures more successful — becaugesupportive of diversity
and creativity -- in the long run. Telling students (exfiior tacitly) that societies and
cultures are fixed entities requiring the acquisition ain skills for their successful
negotiation misleads students and inhibits broader sdwaaige. All students,
“disadvantaged” or otherwise, need the ability to reflegatively on societies and
cultures, to respond to them adaptively, and to concedrg to implement changes in
them. Socially shared stories, whether of “history,’athematics,” or any other field, can
be resources to this creative reflection, but they onghér to be its destination. And

they ought never eclipse the curiosity of the individulad is the last arbiter of social
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stories, of shared subjectivity — and without whose resg®to local challenges and

opportunities human knowledge does not advance.

In arriving at this conviction, we recognize the urgencgw¥ival for individuals and
groups not at all well accommodated, and often actively appdg by current societies
and cultures, and by current educational systems. Thearsynust change, must
become more socially just, and more equitable. Ourdstan social justice is as much
epistemological as it is political. We need systefr®mnal education open to the
broadest possible range of lives and experiences, notaagstire fairness, but in the

interest of developing new ideas, ways of thinking andvofdi

In the following section, each of us offers a naretv our particular experience with
blurring the boundaries of formal education by including infalfranconscious (non-
reflective) processes within it. We hope that thes®ants clarify how our ideas are
grounded and worked out in practice, without intending to anyeparticular program on
others. To do so would contradict our basic premise, whittfat change is evolutionary
and contextual. Each narrative discusses routesawetaken in opening our classrooms
to worlds beyond them. The first, “Science Educatio@@sversation,” connects
classroom learning to public experience while the second,nifihg What and Whom
Formal Education Recognizes” connects classroom learningveigexperience. This
spanning of the public sphere of the World Wide Web to theitheal sphere of private
writing and personal knowledge expresses our sense thalfeducation needs to

interact with multiple worlds, at multiple orderssafale, rather than fix on one.
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A Case Study of Education asa Process of Living: Science Education as
Conversation
"At the root of this pedagogical approach is a firm befidhe vertical nature of science:
you must master A before moving on to B ... Certainlyewit comes to teaching the
technicalities ... the verticality of science is ssailable ... But science is much more
than its technical details .... We must embark on aii@llshift that places science in its
rightful place alongside music, art, and literaturamsndispensable part of what makes
life worth living."

Greene (2008)
As suggested by the physicist Brian Greene, the teachmgenfce is frequently
regarded as a paradigmatic case for education as prepdoatida rather than life itself,
as a situation in which it is patently obvious thatda®a must of necessity be deferred
until “integration . . . into the logic of the preseystem” has been first achieved. And
science is frequently also regarded as a subject mattecrah and should be taught free
of the social and cultural complexities more commoegognized as associated with the
humanities and social sciences. On the other hand, §rdemany other scientists, has
become concerned that science education in this mdaiéng to engage significant
numbers of students, not because of failings in the stsithehrather because of teaching

practices themselves and urges that science be taughtostaks “its rightful place

alongside music, art, and literature.” What would thean®? Could it be done?

In this section, one of us reflects on thirty yearsaof experiences as a college science

educator who works as well with K-12 teachers and, in peaticon the related

guestions of whether science education requires a “prepafat life” rather than “life
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itself” perspective and whether it can be done, perbaps more effectively, by

embracing rather than being isolated from social andr@ailcomplexities.

The traditional perspective, one that | was born amd reared with, is that science
education, at least at more basic levels, is moressrdynonymous with textbooks,
lectures, and examinations. Over the years, | havadfowself progressively moving
away from all three and towards forms and processlesafing that are more open to
students’ and my own evolving interests. At this poitg¢akch college science courses
using a variety of web resources together with persaadriences (of my own and my
students’) instead of textbooks, creation of web projeet®pics of individual interest in
lieu of examinations, and discussions/conversationdggs @and on-line) largely in place
of lectures. The change was a genuinely evolutionarydsiven not by any general
theory but rather by a series of local dissatisfastidoth with myself and with my
students, and local responses to them. In hindsight, ththeglmcal changes clearly

exhibit a more general pattern.

The first thing to go was textbooks, for two somewhaed#it but related reasons. One
was my frustration with students feeling that textbooksddfthe material and
objectives of the course, using textbooks as the ansvike tquestion, “What should |
know?” The other was a sense that faculty, myseltided, were doing something
similar, using textbooks as a crutch to avoid havingeongelves think about what was
(and was not) worth teaching. My somewhat inchoate sdribe time was that there

was something wrong with an educational process that gteddeom the presumption
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that someone else defined in advance (for either studetg@achers) what someone had
to know, that one ought instead to be teaching people htvinto— and determine what

knowledge is of worth -- for themselves.

The next thing to go was examinations. And | remembee quvidly the events that
caused that. | had been moving progressively towards a pgdalgstyle that
encouraged students to approach biology as a work in pspgres that they could best
appreciate by drawing on and criticizing their own understgsdas well as those of
professional biologists, by engaging in biological coraos rather than learning about
biology. In this particular year, the course startetvery well, with lots of student
engagement. And then came the first midterm. | hadooifse, tried to make the exam a
learning experience, one that required students to be thouigtitfer than to regurgitate
information or perspectives. But it was, nonetheleskiaevitably, an “examination,” a
context where students felt, entirely appropriatelyt Wizt they had to say was being
judged by me, rather than being the continuation of a caatv@nsfrom which they (and
) could learn. Not at all unreasonably, the studettbétrayed. And | realized that if |
was actually serious about science education as conversaticcourses needed to fully

reflect that. Examinations were out.

In lieu of examinations, | began experimenting withiaglstudents to write several
papers on topics of interest to themselves, and withngdkbse papers publicly
available on line as well as engaging in continuing ondiseussion of material of the

course in public on-line forums. Among other things, thiamh¢hat the “content” of the
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course opened up significantly. Not only public policy isdmésalso historical, literary,
and artistic perspectives became a much more integtadfi@ie course, brought into it

by the students as much as by me.

The public character of the work in particular opened up@ewnew set of directions for
me and my students. Writing on subjects of interesteamselves not only encouraged
students to wrestle more directly with biology but md@epapers much more interesting
for me to read than examinations had ever been, andhgmeebetter sense of how my
students were thinking. And the public character of the papeased for students a
sense that they were not only students but also teagaaticipating in the education of
not only themselves, their classmates, and me, butsotieid wide. Ultimately, it
helped both me and my students to better understand Wwaee icome to think of as the
central feature of education: a shared process of makimge of the world (or whatever
part of it one happens to be teaching and learning about giweytime), one in which
existing understandings (personal and collective) argribefor conceiving new

understandings.

What about “lectures™ About “content” and “coveragdt?at’s still a work in

progress. Yes, | still lecture some of the time,lbutlearning more every day about
how that (and “content” and “coverage”) fit into a scems conversation context. I'm
learning to use “lectures,” together with “content” netlae core of the course but rather
as a device to encourage conversation, an offering efwdigons and interpretations that

relate to questions on students’ minds rather than thingstwmaild/are supposed to
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know. My courses these days are not defined by or abontént;” they use content to
encourage new directions in the ongoing conversations tiat, I've come to
understand, speaks to the “coverage” issue as well. I\Wave some tendency to feel
that we are not well preparing our students unless theyabeat some particular array

of material. My sense is that what’s important iswbat they hear about but rather what
they do with what they hear about. Defining courses byérage” is part of a
preparation for life, rather than life itself, perspeet | don’t want to prepare my
students for any particular future; life is too unpredictédre¢hat. |1 want them to gain
new sophistication in the skills of living, by living. Amot in the world of biology or
science alone but rather in the world within which biglagd science are embedded, the

world which both draws from and gives meaning to biologysaiehce.

I'd like to think all this is a contribution to “a cultairshift that places science in its
rightful place alongside music, art, and literaturamsndispensable part of what makes
life worth living.” Does it work? Yes, in many wayshink it does. It makes teaching a
more rich and satisfying part of my own life, one thattdbutes to its continual renewal.
It positions me as a co-learner, co-inquirer withstudents, able to model and share
with students my approach to learning. And it does indeed Bzepen up possibilities

in the minds of many of my students, to engage them mosenedly and in a more
lasting way with science as among, in Brian Greemgiag, “the greatest of all adventure

stories.”
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There is though a tradeoff here, one that is partiuilaportant to recognize in the
context of this essay. While many students are gratifyiegtited by my courses, others
are frustrated. The latter is particularly the casesfudents who come into my courses
knowing where they want to go, and expecting help in gethiare, students who want to
be prepared for particular hurdles they anticipate neadiggt across in their futures.
No, my courses will not assure that one has assadilaformation that one may need
for the MCATS. They won't even assure that onethaxkind of vocabulary and
familiarity with existing work that will give one the@opearance of a professional
biologist or scientist. They are not about prepafangparticular future things that people
might want to be prepared for. My students, though, dango anedical school or
graduate school or whatever. Not because they havepbeared for them but rather
because they have, by thinking, acquired greater skillsnikitiy and, by living, have
acquired greater skills in living. And the breaking dowmalls around my classrooms,
so they are about life rather than about just biotmgscience, is a major contributor to

that skill acquisition.

A Second Case Study: Changing What and Whom Formal Education Recognizes
Schooling tends to be a blessing and a curse. It's wohadrén formal study helps
people gain experiences and understandings beyond what f@aifydi single body and
time affords. But when procedures and hierarchies of foechatation dominate, rank,
and routinize individual experience, we are in troubteresponse to this trouble, we
argue here that it helps to bring informal learning into &dreducation. Openings to

informal learning in settings where it is not expectedalued enable formal education to
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make more use of processes and activities not usually thotigk part of formal
education. They also call attention to cultural (rextessarily educative) processes that

distinguish between “formal” and “informal "to begintix

Having been a teacher of elementary, middle and higlotdmwell as of adults in a
range of settings, | have taught for past 13 years inlacae¢ional studies program in a
liberal arts college. Our education program guides studeetgolore, facilitate, and
transform teaching and learning within and beyond classr@oessick, Cohen, and
Cook-Sather, 2007; Cohen, Lesnick, and Himeles, 2007). Myroésdiite my teaching,
focuses on collaborative learning. In this sectiorffdrawo of my experiences with
bringing informal learning into formal education --one stasm-centered, and one at

and across the boundary of the classroom and the brioatigrtion of the college.

To me, to consider the differences between what is dwad @ould be, and then to reflect
on how things are thought of as what is -- “realitydr-as what could be -- “possibility”

-- is the work of education. And it is the work of educationet-consider what is and

what could be, to change the relation between actualitiypossibility. Thusjoing
educationncludes, essentiallghangingit as needed lest the stories it tells isolate people
from life itself (Percy, 1975). In the classroom, pland goals are necessary but not
sufficient. Equally necessary are openings to the unesghectd unknown (Dalke and

Lesnick, in press).

Of course, when frameworks of reality and possibiligy iarplay, so too are relationships
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within and between people, and between people and theuroan world. Whose
“reality” counts? Whose pays? Whose is eligiblestdy? Who is the knower? Who
needs to be taught? And why are people so often concermivide the human world
into knowers and taught, winners and losers, when irefaatyone has things to teach
and things to learn? As Paul Grobstein writes elsesyligve live in a culture in which
social status and power is based to a large extent onigsitadplthe validity of one's own
dreams by exclusion, by successfully challenging the walidithe dreams of others. To
decline to engage in that process is to risk being regardeaimy others as weak at best
and, at worst, as irrelevant or meaningless” (2011). Ibbas my hope to help my
students respond to one another’s contributions as pawr&ing with and building from

whatever is offered, rather than as a competitivege®of recognition and evaluation.

One way | have sought to open academics to informalilegrand to de-center the
evaluative objective of schooling, is via the use ofrimal writing to learn in the
classroom. To invite students to work from spontaneouspiperariting has been a
bass note of my teaching (and of my own practice agelgaacross the span of my
career. | had the good fortune to come of age as hetedaring the first flowering of
the writing process movement. As a third grade teach@eimid-1980’s, | learned to
invite students to use writing to brainstorm, plan, docun@e,revise their thinking, not
only to report or practice conventions. Once | becaffaewdty associate of the Institute
for Writing and Thinking at Bard College, in the early 1990isegan leading workshops
for undergraduates and for practicing teachers in the use®whal writing across the

curriculum to foster learning, inquiry, and pedagogical comtyNilardi & Chang,
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2009).

While | have used and recommended specific practices\fitew), focused free writing,
process or metacognitive writing, dialogue journals, repltigs, etc.) for various
curricular and developmental purposes, this paper offeimra general rationale for
informal writing in the context of formal educationigta conduit for life itself, and for
the lives of learners as individuals. It is closewtat writing educator Natalie Goldberg
(1990) called, “wild mind,” closer to the unconscious, aradlaws those who undertake
it to make contact and then to work with language otiti@nscious, and experiences
not codified as academic. | have come to think of mirlearning as including the
mind’s experience of words, the ways that words make up taatgparts of our internal
and external landscapes. “Informal learning” thus expamtiske in not only

interpersonal but also intrapersonal experiences najrdabas academic.

Informal writing to learn acts as a two-way bridge lestwthe personal and the public,
the known and the new. It is a way of thinking that depend$e individual's contact
with and disclosure of his or her experience and language f*Wild mind” writing
encourages us to see language for experience in a moesliatenway. Bringing such
writing-enabled thinking into the shared space of the clags@adlows personal
knowledge and language to come to bear on common learnirg{3t0jAs learners’
experiences become texts for classroom use, we cdahatde “do education” is to cause
change as well as to be changed. Indeed, as expelarast as text, change -- in the

“reality” available for uptake by the individual writemé his/her community of practice
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-- is already occurring. Whether the change has to totine framing or interpretation of
a focal topic, or with a challenge to others’ assumptiamcluding the teacher’s), or with

a shift in the writer’'s own sense/story of self, omgthing else, it creates ripples. Some
of these come into direct contact, and conflict, whiirt surroundings, while others move

out to unanticipated encounters.

An important route to growth and development is for petiphange their worlds as
well as themselves: to experience a relationship of rmiumypeact between their lives
(academic and otherwise) and broader contexts ofTifes can be dramatic or explicit,
and also can be understood as an ongoing part of daithdifeve often don’'t recognize
as such. A second project through which | have sougmatoleeand make visible such
change and such relationship is a campus-wide learning eyehéelped conceive and
lead, The Empowering Learners Partnership (ELP). P&tym Mawr College’s
Teaching and Learning Initiative, the ELP pairs college studentsnon-academic”
staff members in unique teaching and learning relationsHips.goal is for participants
to gain access to one another’s knowledge and intesxtsa(so to their own) and get to
know one another outside of their formal campus roldse mutual respect of a learning
partnership, as well as institutional support afforded atadfstudents, expresses the
founding principle that each partner’s contributiongsa and worthy of recognition,
and that no matter how they are positioned by thetustnal division of labor, each is
both a giver and a receiver. Staff members at altunisinal levels — service/cratft,
clerical/technical, and administrative/professionale-autive in the ELP, and all

students are eligible to participate. The egalitarasisbof the program runs counter to
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intense hierarchies that often prevail on campus and wwahid.

The staff-student pairs work in unique 10-14-week partnershipsfiwancial support
from the College (staff participants get two hours paelse time per week; students are
paid hourly, as well, or are afforded field work credit $elected Education courses) and
both students and staff get program support from TLI coordmaté faculty and a
student co-coordinator help partners identify a focal subjetetach and a focal learning
area that relate to their interests and goals. Raatits are encouraged to think of
themselves as teachers and learners whatever thealfeducation is. They meet two
hours weekly, one hour for each subject, and track #logivities, insights, and questions
through several discussion and written venues (includitectafe logs, a NING site, and
midcourse, program-wide discussions). Student participages for an additional hour
of reflection each week; staff, students, and facwliaborate in the program advisory
committee. The 75 unique partnerships that have takentplalate have focused on
such exchanges as: Greek cooking/research skills; woodgéwiail literacy; fresh fish
preparation/Biblical diction and syntax; baking/house jrantPowerPoint/Tae Kwon

Do; Bulgarian language introduction/ESL,; crafts/digitabfmgraphy; Facilities
Overview/Creating a Facebook page and instructional vibeatudents about campus

facilities.

While time and scheduling pose ongoing challenges to the propgeaaticipants have
affirmed the new friendship, new understanding, and new laag# it enables. They

also speak of feeling a sense of increased their valaaddyenefits from, the campus
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community (Lesnick & Cook-Sather, 2009; Lesnick, 2010; Cook-Saflwren, &
Lesnick, In press). When students participate in the BL#fill the field work
component of selected Education courses, they bringhetolassroom a wider lens on
institutional life, adult learning, and the differenced anmmonalities they come to
recognize with their partners. They also raise quest@md others’ awareness, about
social class, cross-group communication, and what istekbe a good facilitator of

someone else’s learning.

The Empowering Learners Partnership follows some o$ainee contours as the use of
informal writing to foster classroom learning. Both drexperience not already framed
as academic into visibility and use within classroomsthBxmplify dimensions of
people’s lives that academic institutions tend to ignodesdleance. Both highlight the
distributed nature of knowledge -- the fact that everybgevirtue of being someone, has
expertise to contribute to the project of learning. Andneeits a ready candidate for

evaluation via traditional means.

This is not to say that progress, aspiration, and atkm are irrelevant here. When a
student or group of students gains insight and fluency thrimfigtmal writing and
thinking practice, we celebrate. And when, at the erehoh semester, ELP participants
gather with others in the Teaching and Learning Initigbvehare their learning via
presentations, we celebrate. And then we go on. “Achiew€’ is more a matter of
sustaining engagement than it is of getting to a prekgettove or performance. This is

consonant with what Peggy Mcintosh (2000) called the Zbaotal’ quality of life and
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growth. For even by the most traditional standards, husuacess is never complete or
absolute. The fortune is lost in a market crash; thenmbdigy breaks her hand after
playing Carnegie Hall; the writer completes a greaehov. and then rises the next

morning -- or not.

Thought of in this way, progress and achievement are p#reangine of continued life
and learning, not their end. They are their own enddanss they stimulate and make
possible more learning/growth/life. In evolutionary terthen, “adaptation,” or
successful adjustment to one’s environment, is a byprodestpddration, of living,

rather than its objective. In settings of formal eduegtihe point ofrying, striving, and
workingto achieve is to enrich the scene of achievement, rgpidcantee the achiever or

the product of achievement.

| arrive at these ideas and activities via processesdaditierative and intuitive, and via
opportunities both made and found. It is not possibleaaording to this paper,
desirable, to codify them. They are, as it were, glamy progress, and my adaptation,
as a teacher and learner. My students are aboubtliriprogress and adaptation as
individuals engaged with life itself. To the extent that find ways to progress together,
we are usefully changed and mutually informed, in-formed. oBuinteractions take

place in specific contexts where counter-definitionprofyress and adaptation are always
in play. It takes skill, luck, and stamina to elucidate d¢bnflicts among varying
definitions and render that conflict generative forwmtlials’ growth; then there is the

problem of conflicts between that growth and the s@oipkctations around the person.
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| do not see a way to resolve these risks ahead of firhat is what makes them risks.
And if educational planning can make provision for risk, westinvestigate and
experiment with how in ongoing ways. | am thus at aneeled to stick with this
outlook, and to recognize the difficulty -- conceptumalf procedural -- of formally
recommending it to others. | recommend it not as a prodranas a platform for further

inquiry.

Conclusion

We hope that this essay has provided some indicatior afgpth of meaning in
Dewey’s description of education as a process of livingaaguetater sense of its
relevance for contemporary work in education. Rathen #eeing education as a
preparation for living, we see it as an ongoing procesiisobvering, creating,
rediscovering, and recreating ways of living, both irdlinally and collectively.
Education is a tool that both derives naturally from gratess and that should be

deliberately honed to further facilitate it.

Biological evolution, the process by which all livingrtgs simultaneously adapt and
explore, is not only an apt metaphor for this moregirgeed and more fluid conception of
education, but a valuable reminder that humans, likévadbl organisms, are born with
the capacity to integrate and explore in ways thafogie rather than conflict with one
another. And this in turn sets an important contaxtrfore reflective thinking about
education. It has never been and should never be mistooléito be a process isolated

in particular locations and contexts. Humans contiguadirn from the entirety of their
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interactions with each other and their surroundingsd @mso without any thought being

given to the matter, by themselves or anyone else.

Conscious and reflective thought needs to be more widetgnized as an adjunct to
this unconscious learning rather than something at bestotlisbm it or, at worst,
opposed to it. Conscious and reflective thought ishbnly, or even the primary, way
the brain learns. It is instead an additional mechatiigt enhances the potential to
notice problems and conceive new ways to address them.hasisignificant
implications for classroom practice (Dalke & Grobst@@07; Dalke, Cassidy,
Grobstein, & Blank, 2007) but equally important implicatidémsthinking about the
nature of formal education itself. In particularghiallenges us to re-examine our
conscious understandings of the objectives of formal ¢idumcand the practices that
follow from them, while assuring us that we have theretvéhal to do so productively,

to conceive new objectives and practices that correstigxiproblems.

What this means in practice is a number of thingsrttaaty have argued for on other
grounds: more hands-on activity, greater attention tdigtenctive needs, abilities, and
expressive modes of individuals, greater attention to intespal exchange (both among
students and between students and teachers), asses&ukahisms that focus on
individual progress rather than attainment of fixed goald,so forth. We think that
supporting ongoing exploration of viable forms of living,ividually and collectively,
provides an overall rubric that encourages this ensemiplectices rather than having to

defend each of them separately in more local termslea&t as importantly, “supporting
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ongoing exploration of effective forms of living” adds ke tlist the importance of
breaking down classroom walls. If we are to help stuwdacquire the skills of becoming
better able to participate in the ongoing exploratiofohs of life, we need to bring life

more fully into the classroom and make the classromre fully a part of human life.
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