by David Boulton

T

he other night my 5-year-old son
Daaron and I went out for one of
our evening walks. We like walking
at night. It blends energy and subtlemindedness, and helps us tune into
really being together.
Normally when we walk we avoid bringing any toys or things that may be distracting. Walking is a special discovery time and we both enjoy discovering who
we are and whatever else we encounter as we trek around the neighborhood. But,
on this particular night Daaron was rather set upon bringing his latest “construx”
creation. He was very enthusiastic as he told me that he had “a new invention to
share.” So I said, “Ok, bring it along.”
The “device” (his word) had a body like a jet cockpit, wing-like struts which
proceeded from its sides, a small spinning cylinder for a nose and a curious handle connected to its rear end. On first sight I wondered if it was a space ship, a
magic sword or, possibly, a PK valence meter (the Ghostbuster meter for detecting
slime).
At first as we walked and talked he said nothing about his new invention. But,
as we encountered a “roly-poly” bug, Daaron and his device sprang into action.
Dropping into his curiosity crouch he placed the invention, as if it was some kind
of magnifying glass, between his face and the bug. As he got closer, strange
whirling and clicking sounds came forth and in Daaron’s best imitation of synthetic speech, the invention began describing all that was known about roly-poly bugs.
At points, Daaron stopped to show me “visuals” on the device’s make believe display—how the bugs legs worked and how great the idea of rolling into a ball
was...much better than a snail’s shell.
As I crouched alongside rather speechless, Daaron went on to describe the
Device as his “radar helper.” He said that it would work on anything — telephone
poles, cats, stars, trees — no matter what it was focused on he would get pictures
and sounds and be able to ask questions and immediately understand whatever it
was he was curious about.
For reasons that will hopefully
become clear as this article progresses, I
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remainder of our walk Daaron
stopped dozens of time to use his
“radar helper” and, I think, make sure
that I understood the significance of
his invention — “Dad, don’t you
think every kid should have one
these?”

Jump...
About two years ago I used a
VCR and microphone to record a
group of 3- to 5-year-olds as they
were playing Nintendo games. I
wanted to understand what made the
Nintendo experience so engageable
for children. Having wired them up, I
asked them to describe what they
were doing and then became invisible.
From previous observations it
was clear that themes (i.e., Batman,
Turtles, etc...), whizzy sounds and
sophisticated color graphics were not
the real issues. While they attracted
the child’s initial interest, some of the
most apparently spectacular games
were missing something that others
far less so had — the ability to sustain the child’s engagement. My
hunch was that underneath all the
multimedia whiz-bang engagement
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was a relationship quality between
child and game that emerged if the
game’s deeper rhythms of play were
compatible with the child’s nervous
system.
What I discovered was that the
most engagable Nintendo experiences shared certain “deep dynamics.” They all involved moving
through a matrix of challenges and
obstacles, learning certain movement
skills and dexterities, using one’s
“energy” or “lives” judiciously, and
most importantly, learning when and
how to: freeze the game playing,
jump “off-line” to a resource screen,
select a resource with which to overcome an obstacle, re-engage the play
screen and employ the resource to
move ahead (resources might be ladders, hammers, magic potions, jewels, rafts, money, food, a consulting
wizard, etc.).
I still remember how I felt as I
started to see beneath the surface of
the game playing. The conceptual
dexterities of these kids were stunning — here they were manipulating
a rich tapestry of logical types, levels
of inference, multiple contingencies,
numerous specific meanings—doing
it all very dynamically — and all with
an effortlessness that was breathtaking to behold. I couldn’t help but
think they were practicing the

future—not the content—somehow, I
felt, they were practicing the future
process of processing. How was it
that these kids could deal with so
many interrelated contingencies and
meanings at once?
Asking that question and reviewing the tapes, I saw there were
cycling rhythms of challenge, frustration, creative resource application
and renewal that were at the core of
why they enjoyed playing the games.
Yes, the sound and graphic effects
were important components, but it
was the way the games allowed the
children to creatively act upon their
own frustrations—the cycle of relevancy, challenge, frustration and resolution—all happening in real time
compatibility with the ACTUAL
child’s attention, that I found to be
the key.

Small (Quantum)
Jump...
Just as our eyes see optimally only
a particular range within the frequencies of light and our other senses particular ranges within the frequencies
of matter
61

³ ZKDWLIRXUQHUYRXVV\VWHPVKDYHDQ
RYHUDOO RSWLPDO UDQJH IRU UHVRQDWLQJ
PHDQLQJIXOO\ ZLWK RXU HQYLURQPHQWV"
)RUFRLPSOLFDWLQJ WKHQRWQRZQHVVRIRXU
PHPRULHVDQGWKHDOODWRQFHQHVVRIRXU
VHQVHVLQWRWKHVWUHDPRIRXUFRQVFLRXV
QHVV"  :KDW LI XQGHUQHDWK DOOWKH LVVXHV
RIFRQWHQWORJLFDQGSHGDJRJ\WKHUHLVD
PRUHEDVLFLVVXH WKHLQWULQVLFG\QDPLFV
RIKRZDPXOWLSOLFLW\RIPHDQLQJVLPSOL
FDWH RQH DQRWKHU DQG SXQFWXDWH WKH
UK\WKPVRIHQJDJHPHQW"

Jump...
$ERXW IRXU \HDUV DJR , EHJDQ DVNLQJ
VRPH RI P\ IULHQGV :KHQ \RX UH UHDG
LQJ D ERRN DQG HQFRXQWHU D ZRUG RU
WHUP WKDW \RX GRQ W XQGHUVWDQG GR \RX
D SXWGRZQWKHERRNDQGGLJLQWR\RXU
UHIHUHQFHV RU E MXVW PRYH DORQJ DQG
KRSHLW VQRWWRLPSRUWDQWRUWKDWLILWLV
IXUWKHU UHDGLQJ ZLOO ILOO LW LQ" ,Q RWKHU
ZRUGV , DVNHG :KDW GR \RX GR ZKHQ
\RX KDYH D ´QHHGPRUHPHDQLQJµ LP
SXOVH" , ZDVQ W VXUSULVHG WR ILQG WKHP
VD\LQJWKDWLIWKHPDWHULDOZDVQ WFULWLFDOO\
UHODWHG WR WKHLU MREV WKH\ MXVW VNLSSHG
RYHU ZKDWHYHU WKH\ GLGQ W XQGHUVWDQG
6WRSSLQJ WR ORRN WKLQJV XS HYHQ ZKHQ
WKH UHIHUHQFHV DUH KDQG\ LV MXVW WR GLV
WUDFWLQJ

4XHVWLRQLQJOLWHUDWHDGXOWVDERXWZKDW
KDSSHQV ZKLOHUHDGLQJ D ERRN LV DOPRVW
OLNH DVNLQJ DERXW WKHLU EUHDWKLQJ 6R ,
WRRN WKH SRLQW RQH VWHS IXUWKHU , KDG
WKHPUHPHPEHUEDFNWRZKHQWKH\ZHUH
D FKLOGLQ VFKRRO DQG DVNHG +RZPDQ\
WLPHVGLG\RXUDLVH\RXUKDQGZKHQ\RX
ZHUHFXULRXVRUXQFHUWDLQ"/LNHP\RZQ
PHPRU\RI EHLQJ LQ VFKRRO P\ UHVSRQ
GHQWV DOO VDLG ´QRW WRR RIWHQµ , WKHQ
DVNHG KRZRIWHQZHUH\RX XQFHUWDLQRU
FXULRXV LQ FODVV $JDLQ OLNH PH WKH\
WHQGHG WRZDUG ´D ORWPRUHRIWHQ WKHQ ,
UDLVHGP\KDQGµ
:KDW,ZDVILVKLQJIRUZDVKRZWKHVH
´OHDUQLQJ HQYLURQPHQWVµ XQLQWHQWLRQDOO\
VWLIOHGWKHH[SUHVVLRQRIDSHUVRQ VFXUL

KLJKO\ PRWLYDWHG OHDUQHU , RIWHQ IRXQG
P\VHOI GLVHQJDJHG IURP OHDUQLQJ +RZ
ZDV LW WKDW , FRXOG EH PRYLQJ DORQJ
HQJDJHG DQG IXOO RI LQWHUHVW RQH PR
PHQW DQG GLVHQJDJHG DQG GULIWLQJ WKH
QH[W" ,GLVFRYHUHGWKDWWKHUHZHUHPDQ\
UHDVRQV EXW WKDW WKH RQO\ RQHV , FRXOG
GRDQ\WKLQJ DERXW VKRUWRIIRRGVOHHS
RU D VRXQGSURRI URRP  ZHUH RQHV UH
ODWHG WR KRZ , UHVROYHG P\ RZQ
´PHDQLQJ QHHGVµ ,I , GLGQ W IROORZ XS
RQ VRPHWKLQJ , ZDV XQFHUWDLQ RU FXUL
RXVDERXWWZRWKLQJVKDSSHQHG)LUVW,
SDVVHG RYHU VRPHWKLQJ , DUJXDEO\
QHHGHGRUDWVRPHOHYHOGHVLUHGWROHDUQ
6HFRQGDQGPRUHLPSRUWDQWO\LQGRLQJ
VR , ZDV WDFLWO\ GXOOLQJ P\VHOI WR EHLQJ
XQFHUWDLQ RU FXULRXV 7KH PRUH ,
WKRXJKWDERXWWKHODWWHUSRLQWWKHPRUH
,ZDVFRQYLQFHGVRPHWKLQJZDVZURQJ
+RZFRXOG,DVNTXHVWLRQVKRZFRXOG,
SDUWLFLSDWH LQ P\ RZQ OHDUQLQJ SURFHVV
ZLWKRXWDVKDUSHQHG VHQVHRIP\RZQ
XQFHUWDLQWLHV DQG FXULRVLWLHV" :KDW
RWKHU´FRPSDVVµGR,KDYH"

Jump...
7RGD\SHRSOHRQWKHFXWWLQJHGJHRI
RUJDQL]DWLRQDOGHVLJQPDQDJHPHQWWKH
RU\JHQHUDOV\VWHPVWKLQNLQJUHSUHVHQ
WDWLRQDO GHPRFUDF\ ZKROH SHUVRQ
KHDOWK FDUH SHDN SHUIRUPDQFH VWXGLHV
SV\FKRORJLFDO DQG VRPDWLF WKHUDSLHV
DQG D ZKROH ORW PRUH  DUH FRQYHUJLQJ
RQ RQH DQRWKHU 7RGD\ WKH 5RPH WKDW
DOOURDGVOHDGWRWKHFRPPRQDQGFHQ
WUDOG\QDPLFWKDWXQGHUOLHVSHUIRUPDQFH
DQG ZHOOQHVV LQ DOO LQGLYLGXDOV DQG RU
JDQL]DWLRQVLVOHDUQLQJ
,QRWKHUZRUGVLQWKHIDFHRIDQXQ
SUHFHGHQWHGUDWHRIFKDQJHFXOWXUDO
HYROXWLRQLVEHJLQQLQJto select
“learners”. From a purely pragmatic
standpoint the reasons are simple: yesterday's knowledge doesn't consider
today's contingencies, whereas learning today FDQLQFOXGHZLWKRXWEHLQJ
OLPLWHGWR\HVWHUGD\ VNQRZOHGJH)URP

ever know about who we are, what ZH
DUH ZK\ ZH DUH KRZ WR GR WKLQJV DQG
KRZWRFKDQJHWKLQJVLQGLYLGXDOO\DQGFRO
ODERUDWLYHO\FROOHFWLYHO\  ZH ZLOO KDYH
OHDUQHG 7KHJUHDWHVWQDWXUDOUHVRXUFHV
RQHDUWKDUH´OHDUQHUVµ

3DUDGR[LFDOO\ WKH SUREOHPV RI HGXFD
WLRQ DUH LQ ODUJH SDUW GXH WR WKH IDFW WKDW
IRU KXQGUHGV RI \HDUV WKH UROH RI HGXFD
WLRQ KDV EHHQ WR SURGXFH ´NQRZHUVµ LQ
VWHDG RI ´OHDUQHUVµ )DFLOLWDWLQJ WKH GHYHO
RSPHQW RI SHUVRQV ZKR DUH DEOH WR FRQ
WLQXDOO\ OHDUQ LV D VLJQLILFDQWO\ GLIIHUHQW
REMHFWLYHWKDQ SURGXFLQJ SHRSOH ZKR FDQ
UHPHPEHU LQIRUPDWLRQ RU V\VWHPDWLFDOO\
UHSHDWVNLOOV&KDQJHGDOPRVWRYHUQLJKWE\
WKHDGYHQWRIPRGHUQFRPSXWHUWHFKQROR
JLHV WKH ZRUOG QR ORQJHU QHHGV KXPDQ
GDWD EDVHV RU URERWV  LW QHHGV OHDUQHUV
ZKR FDQ DGDSW WKHLU DFWLYLWLHV LQFOXGLQJ
XVLQJ WKHVH QHZ WHFKQRORJLHV WR ZKDW LV
KDSSHQLQJQHZHDFKGD\
1R PDWWHU ZKHUH LQ WKH VSHFWUXP RI
WKRXJKW\RXVWDQGRQFH\RX YHVHHQOHDUQ
LQJ V SURIRXQGO\ SUDFWLFDO VLJQLILFDQFH
OHDUQLQJ WR NQRZ DQG OHDUQLQJ WR GR JLYH
ZD\ LQ SULRULW\ WR WKH GHHSHU LVVXH RI
OHDUQLQJ WR EHFRPH OHDUQLQJRULHQWHG 
WKH KDOOPDUN RI D OHDUQHU 7KH TXHVWLRQV
IRU HGXFDWRUV DQG SDUHQWV WKHQ EHFRPH
KRZFDQZHIDFLOLWDWHRXUFKLOGUHQV FDSDFL
WLHVIRUOHDUQLQJDQGKRZGRZHKHOSFKLO
GUHQ GLVFRYHU WKHLU QDWXUDO DSSHWLWH IRU
OHDUQLQJWROHDUQ

Jump...
,W V\RXU\HDUROGJUDQGFKLOGKDV
MXVWUHWXUQHGIURPDYDFDWLRQLQ<RVHPLWH
ZKHUHVKHGLVFRYHUHGWKHZRQGHURIWUHHV
6KH LV ZDWFKLQJ D FOLS RQ HQYLURQPHQWDO
FRQVFLRXVQHVVZLWKKHU,19,625 ZKHQD
EHDXWLIXO WUHH LQ WKH EDFNJURXQG UHPLQGV
KHURIWKHTXHVWLRQVWKDWIORRGHGKHUPLQG
DW <RVHPLWH 7KH LQYLVRU WUDFNV ZKDW VKH
ORRNV DW DQG VR ZKHQ KHU H\HV SDXVH WR
ORRN DW WKH WUHH DQG VKH VD\V ´PRUHµ LW
NQRZV H[DFWO\ ZKDW VKH PHDQV 7KH LQYL
VRU]RRPVLQRQWKHWUHHDQGLQIRUPVKHU

through familiar icons that she can
explore “trees in general” or explore
this particular “kind of tree”.
By slightly moving her finger she
selects “trees in general” and a new
series of icons appears that offer her
half a dozen ways to travel further.
The “time machine” icon, she knows,
will allow her to look at the broad
scale evolution of trees or at the comparatively short scale growth and development of an individual tree. The
“shrinking machine” icon will allow
her to become a “virtual shrunken
observer” and travel inside the tree
examining its inner forms and processes. The “space ship” icon will allow her to examine the macro role of
trees from a global - “orbital scan”
perspective.
Just in case she doesn't want to
explore such depths, three “advisor”
icons allow her to watch and listen to
a “storyteller”, a “scientist”, or a “tree
expert”, who like “talking heads”,
will walk her through the major significances, of in this case, “trees”.

After a quick jaunt through the
time machine where she watches in
time lapse the seed grow out of and
into the ground - witnessing the intelligence of the tree as it grows in response to the sun and the terrain and
other trees which make up its environment, she selects the “storyteller”.
Because she is interested in practicing her Russian, she also sets her invisor for bilingual (Russian/English)
operation. If she gets stuck in Russian
the system will have an English
“safety net” ready to help her. Moving on she sees that there are many
stories and myths available. As she
encounters the one entitled “gravity
dancers”, the word gravity causes her
to pause and when she says “more”, a
new series of icons appear.
These new icons deal with different classes of reference support. One
is for quick, concise help similar to
an old dictionary or thesaurus, another is for elaborations similar to old
encyclopedias, the “in context” icon
will clarify the word's specific use

There is great potential for David Boulton’s ideas.
The subjective meaning paradigm and theory of
learning and (overall) direction ring true.
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This is “right-on” what has to happen to fundamentally change the nature of the learning situation.
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and still another will cause the invisor
to reorient itself and make “gravity”
the central thematic domain. After having gravity pronounced (the voice in
her head had trouble with it), she decides to really explore gravity and
come back to trees later.
The “time machine”, she knows, will
allow her to see gravity at the broad
scale, evolutionary level…

Co-Implication
By nature, whether for knowing, doing, or being, learning is a
process of extending the capability to be relevantly present to what
is being experienced.
We need to be careful about the
distinctions we make between the
roles of interpersonally facilitated
learning and technology mediated
learning. Being relevantly present
(being present) to another human
being is a significantly different
process than being present to a
continuum of abstract facts and
concepts. To be present to another
human being begins with an openness that can be characterized as
minimally mediated. Being relevantly present to an algebra exercise implies an artificially constructed mediating context.
From a learners perspective,
there are areas of the curriculum
and more importantly life that are
best facilitated by interpersonal
and direct contact processes.
Technology is not a substitute for
(though it can at times augment)
collaborative, co-mentoring, team
teaching, group dialogue and of
course, one on one, relationship
processes. Similarly, actually contacting and caring for other forms

of life from flowers to animals is entirely different than learning about
them in text books or on video disks.
But just as there are aspects of learning we need to minimally mediate,
there are aspects of knowledge which
by its nature is so abstract that it is
best facilitated through a technologymediated relationship with information.
Traditionally, we tend to view educational technology in terms of its
ability to augment and enhance what
teachers and learners do. But this is a
bit circular because what teachers and
learners do, indeed what education at
large does, has been framed, enabled
and constrained by the technologies
used in the past. It must be remembered that everything about our relationship with information is technological anyway. These words printed
on the page you're reading, what they
mean to me and what they mean to
you, are all technological processes.
You and I have both learned an
“inner interface”, an inner technology
which transforms symbolic information (also a technology) into a process
within us, wherein various past experienced meanings converge into
relevancy. We invented it all. There
is nothing to be romantic about.

Of all the relationships children
in driving the learning process.
have with their environments, their
For a learning environment to
relationship with information represteward the learner's sensitivity to his
sents an environment that could, with
or her own meaning-needs (internal)
the help of modern techwhile at the same time fanology, very effectively
cilitating their integration
“Learning is
model the new learnerwith rule-based critical
a process of
oriented learning parathinking skills (external), it
extending the will need to employ, in addigm. If we could recraft our relationship
dition to explicit pedagocapability to
with information so that
a new general relabe present to gies,
it better corresponded to
tionship model designed to
what is being do so. This requires a difthe way our nervous
systems have evolved to
experienced” ferent conceptualization of
learn - have evolved to
the relationship between
process meaning - that
learners and information
new relationship would
intended to facilitate or rebe based on responding to the immesource their learning. One in which
diate (micro time) meaning dynamics
access to knowledge, everywhere
of the individual who is learning.
possible, is organized and made
This is the destiny of technology in
available according to the relationeducation.
ship-with-meaning-needs (in time
As I have tried to point to with
and context) of learners rather than
each “jump”, the real issue is relathe structural conveniences of the
tionship. The relationship a learner
subject material or the mediating
has with the environment supporting
technology.
or actively facilitating learning is the
This is the significance of Daaron's
single most important aspect of learninvention and the Nintendo observaing. In order for a learning environtions. Essentially what he conceived
ment to facilitate learning it must be
of is a companion that responds to his
responsive enough to the actual indiimmediate curiosities and uncertainviduals' needs for meaning to encourties. Nintendo confirms that the
age him or her to employ those needs
“disengagement” issue isn't just an
artifact of the classroom or textbook.
Special media effects aside, if chilEmphasizing that the individual is the most important
dren can't resolve the tensions produced by the uncertainty surrounding
subject will certainly help students with their self-esteem
an obstacle - in time - they become
and learning processes.
too frustrated and dis/engage. If however the environment does provide
Paul Britton, District Career Prep. Coordinator CUSD them with ways to resolve their tensions, through resources available to
them - in time - they can apply their
significant conceptual dexterities for
as long as the subject/activity remains
relevant and challenging (and their
This was totally new to me — after 23 years as a teacher.
teachers or parents will let them).

This “idea” could radically change how and what we do
in the classroom.

Grant Wilson, Computer Coordinator

We all need INVISORS.

Implicity
The technical capabilities to provide learning environments capable
of dealing with any subject-content in
ways consistent with what I have described exist today. Not the “radar
helper” or “invisor” as stated, but the
relationship principles they both imply. The problem isn't even one of
cost. Systems capable of totally transforming our relationship with information, of providing a new (learner)
interface to recorded knowledge, will
ultimately prove to be very costeffective. But, so long as the role of
educational technology is viewed in
terms of isolated subject mastery
rather than as a mediator of a new
general relationship, albeit one a
ways off, its evolution as a force in
educational evolution will remain
mis-directed and what I have described will not be considered relevant.
I mean by this new "general relationship", a relationship whose central intention is that learners learn to
experience the significance of how
they are learning - learn to develop
their own subtle participatory
“sense” of learning - learn that the
compass with which they can orient
themselves, regardless of the subject,
emerges from their own meaning
needs - their own fluctuations of
meaningfulness. Thus, a learning oriented relationship, a way of mediating the learner and world which is
relevantly responsive enough to encourage and enable learners to
“follow through” with their own
meaning need impulses. To become
clearer about, and more discriminatingly trusting of those impulses; and
to begin to learn the inner instrumentation of their own personal learning
process.
Such a relationship implies an inversion in our thinking about educational objectives: As the paradigm

shifts from “knowers” to “learners”
the education process must be turned
inside out. Facilitating persons who
are able to continually learn (learning
oriented human beings) is a significantly different objective, calling for
a significantly different goal orientation than depositing knowledge into
people. Thus, rather than viewing
our capacities to learn as the means
through which we acquire knowledge and skills (become knowers),
we must see, knowledge and skills
as the means through which we exercise and extend the range of our
capacities for learning (become
learners). As this inversion dawns,
as we begin to view "subjects" as
semnasiums - as the exercise environment and apparatus in which people
learn to participate in, and extend,
their capacities for learning - then
“subject mastery” will become an implicit consequence of the process
through which individuals learn to
become learning oriented and our
educational systems learn to facilitate
learners.
I am suggesting that if we focus on
the relationship - on developing a mutually learning oriented relationship
between education as a system, educators, and learners - and then work
from there towards the role of methodology and technology in mediating
it, an entirely different paradigm can
emerge. One that will not only evolve
more quickly into consistency with

what we know about learning but that
will also give rise to entirely new
classes of machines, machines designed from the ground up for learners.
Learning Insights, a company I
founded to learn about these issues is
exploring and developing just such an
approach today.
The “learner-interface” and information processing systems we are
developing will provide the same
navigational, representational and
referential dexterities as those of the
invisor. Our goal is to develop a generalizable and economically deliverable learning environment. One, that
can be run on existing personal computers and that will ultimately define
a new class of machines - machines,
designed entirely to facilitate and exemplify the kind of relationship we
have discussed - one centered on responding to, empowering and enlivening the learner.
Toward these beginnings, I spend
part of my time with Learning Insights and part of my time at Apple
University learning about, experimenting with and creating learning
environments. And, pervading and
extending beyond both of these, I
spend all of my time trying to learn
about the depths of the significances
of learning and how to change our
relationships with them.
And, of course, I take plenty of walks
with Daaron.
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